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1 OBILIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI YYEBHOT'O MTPEJIMETA
OVY/I.12 XUMUSI

1.1 ObaacTh npuMeHeHUus padoyeil MPOrpaMmbl

Oo6meoOpa3oBarenbhblii  yueOHbI npeamer OVIL12 Xumus sBisiercss 00s3aTeNbHONW YacTbhiO
00111e00pa3oBaTeNIbHOTO IUKIAa 00pa3oBaTebHOM mporpammbel B cooTBerctBuu ¢ PI'OC CIIO mo
cneumanbHocTy 23.02.01 Opranu3anys nepeBo30K U yrnpaBleHue Ha TpaHcnopTe (1o BuaaM) (yTBEpKIeH
npukazoM Munnpocsemenus Poccun ot 20.03.2024 Nel76). PabGouas nporpamma OVYIL12 Xumus
paspaborana B coorBercTBUM ¢ ®PI'OC COO (B neifctByromed pegakiuu) U € Y4eTOM HPUMEPHOIl
pabodeit mporpamMmbl  00IE00pPA30BATEILHON JUCHUIUITMHBI «XHMHS» IS NMPO(PEeCCHOHATBHBIX
oOpa3oBatenbHbIX opranuzanuit IPTIO (yTBepxkaena nporokoiaoM Ne6/2025 ot «18» anpens 2025 r.).

[lpu peamuzammu pabodell MporpaMMbl MOTYT HCIIONB30BATHCS PA3UUHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAHIIMOHHBIE, 3JIEKTPOHHOE 00yUYeHHeE.

Pabowas mporpamma yuebHoro mnpeamera OVYIL12 Xumuss MoxeT OBITh HCIIONB30BaHA B
npoecCHOHATIBHON MOJTrOTOBKE, MEPENOArOTOBKE M IOBBILIEHWH KBaTU(PHUKAIMKU pPaboO4YMuX IO
npodeccusim:

15894 OnepaTop nocra HEeHTpalIN3alny;

18401 Curnanmucr;

17244 TlpuemocnaT4uuk rpy3a u 6araxa;

25337 Omnepatop 1o 00paboTKe EePEeBO30YHBIX JOKYMEHTOB;

18726 CocrtaBuTelb ITOE3/I0B;

16033 OmnepaTop COpTUPOBOYHON TOPKH;

25354 OnepaTop npu ACKYPHOM I10 CTAHLIHH.

1.2 Mecrto y4eOHoii nucuuniaunsl (nmpeamera) B crpykrype OIIOII-IIIICC3:

B yuebnbix mnanax OIIOII-IITICC3 yuebnsiii npeamer OVIL.05 T'eorpadusi BXoaut B cocTtaB
001X y4eOHBIX TUCIUIUIMH (TMPeAMETOB), (GOpMHUpPYEMBIX M3 0O0s3aTENBbHBIX MPEIMETHBIX oOiacTeit
®I'OC cpemnero obmero obpaszoBanus, s cnenuansHocteld CI1O. C yu€roM mpodwis ocBanBaeMoi
CHeNMaTbHOCTH JaHHBIA yueOHBIN peaMeT peanusyeTcs Ha 1 Kypce.

1.3 Mecro yuyeoHoro npeamera B crpykrype OIIOII-IIIICC3:

O6meoOpazoBarenbHblii  yueOHbd mpenmer OVYIL12 Xumus wu3ydaercss Ha 0a30BOM YpOBHE B
00111e00pa30BaTEILHOM IMKJIE YIEOHOTO TUTaHa OCHOBHOM MPOQ)eCCHOHATFHON 00pa30BaTeIbHON MPOrPaMMBbI
cnenmanbHocT! 23.02.01 Opranu3zanus NepeBO30K U yIpaBiICHUE HA TPAHCIOPTE (110 BUAAM).

Tpynoemkocts yueoHoro nipenmera OVYI1.12 Xumus Ha 6a30BOM ypOBHE COCTABISIET 72 Yaca, U3 KOTOPBIX
64 yaca — 0a30BbIii MOMYNb (6 pa3menoB) U 8 YacoB — MPUKIATHOM MOmynb (1 paszien), BKIFOYAOIIUN
MIPAKTUKO-OPUEHTUPOBAHHOE COZepkKaHNEe KOHKPETHOM Mpodeccrun WK CreualbHOCTH.

[puknagHoii MOMynb BKIIOYaeT oAuMH paszfen. Paznen 7 «Xumus B ObITY M NPOU3BOACTBEHHOH
JESITEIbBHOCTH YeJIOBEKa» peau3yeTcsl s YKPYIHEHHBIX IpyIn crenuansHoctelt / npodeccuit: 23.00.00
Ha MarepHayie, CBSI3aHHOTO C SKOJOIMYECKOW Oe30MacHOCTbI0 W OLEHKOM TOCIENCTBUN OBITOBOM U
TIPOM3BOJICTBEHHOM JICATEITHHOCTH, TI0 OTPACIIsIM Oy IyTIieit mpoheCCHOHATBHOM JIESITETTHHOCTH 00y YarOIXCS.

1.3 Ilnanupyempble pe3yabTaTbl 0CBOCHUS Y4eOHOI0 nMpeaMeTa:

1.3.1 Ilean yyeOHOrO mpeamera:

DOpMUPOBAHME Yy CTYICHTOB TMPEACTABICHUS O XUMHWYECKOW COCTaBIITIONICH €CTECTBEHHOHAYYHOU
KapTUHBl MHpa KaK OCHOBBI TPHUHATHS PEUICHWH B KU3HEHHBIX W MPOM3BOACTBEHHBIX CHUTYaIMUSIX,
OTBETCTBEHHOT'O TIOBEJICHUSI B IIPUPOIHON Cpejie.

3agaun npemera:

1) cdopmupoBaTh TOHUMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX TIPOIIECCOB U SIBJICHUM B



OKpYXKaloILlEH Cpele, LEJIOCTHOM HAay4HOM KapTHHBl MHpaA, B3aUMOCBA3M U B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJIbI HEOPraHUYECKUX M OPraHUUECKHX BEILECTB, YPaBHEHUS
XUMHYECKHX PEAKIUNA, OOBSICHIT UX CMBICII, THTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKHUX KCIIEPUMEHTOB,

3) cOpMHUpPOBAaTh HABBIKM TMPOBEACHHUS TPOCTEHIINX XHMHYECKHX HKCIIEPUMEHTAIBHBIX
UCCIIeIOBaHUN € COOJIOZIGHWEM TNpaBuil 0e30MacHOro oOpallleHHsl C BEHIeCTBAaMHM M J1a0OpaTOpHBIM
000opyIOBaHUEM;

4) pa3BUTh YMEHHUS WCHOJNb30BaTh MH(MOPMALIMIO XUMHYECKOTO XapakTepa W3 pa3IMYHBIX
HMCTOYHHUKOB;

5) cdopmupoBaTh YMEHHUS IPOTHO3MPOBATH IOCIEICTBUSI CBOEH JIEATEIPHOCTH W XUMHUYECKUX
MPUPOJTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) cdopmMupoBaTh MOHMMAHWE 3HAYUMOCTH JOCTHIKEHUH XUMHUYECKOW HAYKH W TEXHOJIOTHH IS
Pa3BUTHS COLMATBHOM M IPOM3BOJICTBEHHOI cep.

1.3.2 B pe3yJbTare 0cBOeHUSsSI Y4eOHOT0 MpeaMeTa 00yUalouuiicst 0/ KeH

YMeTh:

- Ha3bIBaTh U3YUYEHHbIE BEIIECTBA MO «TPUBUATBHON» UM MEKIYHAPOIHON HOMEHKIATYPE;

- OIIPEACIISTh: BAJCHTHOCTh U CTETIEHb OKUCICHUS XUMUUECKUX 3JIEMEHTOB, TUIl XUMHUYECKOU CBS3H
B COCIMHEHUSX, 3aps/l MOHA, XapaKTep Cpelbl B BOAHBIX pPAcCTBOpPAaX HEOPraHWYECKUX COEIMHEHUH,
OKUCIIUTENb U BOCCTAHOBUTENb, MPUHAMJIECKHOCTh BEIIECTB K pa3IMYHBIM KJlacCaM OPTaHWYECKUX
COC/IMHEHHH;

- XapaKTepU30BaTh: 3JEMEHTHI MaJbIX IEPUOJOB 0 UX MookeHHIo B [leproguueckoii cucreme
.M. MenneneeBa; oO0ImMe XUMHUYECCKHE CBOMCTBA META/UIOB, HEMETAJIOB, OCHOBHBIX KJIAacCOB
HEOPTraHWYECKUX U OpPraHWYECKUX COCJIMHEHUM; CTPOCHHE M XHUMHUYECKHE CBOMCTBA HW3YYEHHBIX
OPraHUYEeCKHX COCTMHEHUM;

- OOBSICHATBH: 3aBUCHMOCTb CBOWMCTB BEILIECTB OT UX COCTaBa M CTPOCHHS; MPUPOIY XUMHUYECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XHMMHUYECKON peakluuu u
MOJIO’KEHUSI XUMHYECKOTO PaBHOBECHS OT PA3IUYHBIX (PaKTOPOB;

- BBIMOJHATh XUMHYECKUU HKCIIEPUMEHT II0 PACIO3HABAHWIO BAXKHEUIIMX HEOPTaHWYECKUX U
OpraHUYECKUX BEIIECTB;

- TPOBOJIUTH CAMOCTOSITEJIbHBIN MOUCK XUMUYECKON MHPOpPMAIMK C UCIOIb30BAaHUEM DPA3IUYHBIX
UCTOYHUKOB (HAyYHO-TIONMYJSPHBIX HW3JIaHUHM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa);
MCIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJOTHH I 00pabOTKM U Meperadll XUMUYeCKOH HHPOpMAIK U ee
MPEJICTABICHUS B PA3TUYHBIX (DOpMaX; UCTIOIH30BATh MPUOOPETCHHBIE 3HAHUS M YMEHUS B IPAKTHUECKON
JIEATETLHOCTH W TIOBCETHEBHOW KW3HU IUISI: - OOBSACHCHHS XWMHUYECKHUX SIBIICHHM, MPOMCXOISIINX B
npupoae, OBITYy ¥ Ha MPOU3BOJICTBE, - OINPEIEICHUS BO3MOKHOCTU MPOTEKAaHUS XUMHUYECKUX
MPEBpaLICHUI B Pa3JIMUHbIX YCIOBUSAX U OLIEHKH UX MOCIIEICTBUM;

- DKOJIOTMYECKH I'PaMOTHOIO IIOBE/IEHUS B OKPYXKaIOIIEH Cpeie;

- OLICHKU BJIMSHHMSI XUMHYECKOIO 3arpsi3HEHUS OKpY’KaloIlled cpelpl Ha OpPraHu3M 4YeloBeKa U
JIpyTHUE KUBbIE OPTAHU3MBI;

- OesomacHoro oOpallleHHss C TOPIOYMMH UM TOKCHUYHBIMHU BELIECTBaMH, JabOpPaTOPHBIM
o0opyaoBaHUEM;

- IPUTOTOBJICHUS PaCTBOPOB 33JJaHHOW KOHIIEHTPALIMU B ObITY U Ha MIPOU3BOJICTBE;

- KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XWMHUYECKOW HH(OpMAIMH, MOCTYMAKNEH W3 pa3HbIX
HWCTOYHHUKOB;

- IOHUMATh B3aUMOCBS3b YUEOHOH TUCIMITIIMHBI C 0COOCHHOCTAMU Mpodeccuu npodeccuoHaNbHOMI
JeSITEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAHHON y4eOHOM THUCIUIUINHE.

3HATh:

- BaXHEWIIME XMMHUYECKHE IMOHITHS: BEIIECTBO, XMMMYECKHUN 3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHUTEINIbHBIE aTOMHAasi M MOJIEKYJsipHash MacChl, WOH, AJUIOTPOIHs, M30TOIMbI, XUMUYECKAsl CBSA3b,
AIIEKTPOOTPHUIIATEIBLHOCTD, BaJIEHTHOCTh, CTEIIEHb OKUCIICHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM 00beM,
BELIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS, PacTBOPBI, JIEKTPOJIUT U HEIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] JUCCOLMAINS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCJICHHE M BOCCTAHOBJICHHE,



TEILJIOBOM BCI)(I)GKT pCaknuu, CKOpPOCTb XUMHYSCKOM pcaKknuu, Karajin3, XUMHUYCCKOC PpPaBHOBCCHUC,

YTIEPOAHBIN CKeNeT, GyHKIUOHAIbHAs TPYIINa, H30MepHsi, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHbI XUMHUHU: COXPAHCHUA MACChI BCIICCTB, ITOCTOAHCTBA COCTAaBA, HepI/IOIlI/I‘-ICCKI/Iﬁ

3aKOH;

- OCHOBHBIE TE€OPUM XUMHH: XUMHUUYECKOM CBS3H, DJIEKTPOJUTHYECKOW IHCCOLIMALMH, CTPOCHHUS
OPraHUYEeCKUX COCIMHECHUN;
- BAKHEHIIME BEIIECTBA U MAaTEPUAJIBI: OCHOBHBIE METAJIBI U CIUIABBI; CEpHAsl, COJIsIHAsA, a30THAS U
YKCYCHasi KHCIIOTHI; IIEJIOYH, aMMHUaK, MUHEpaJIbHbIC yJOOpCHHs, METaH, dTWJICH, alleTHJIeH, OCH30II,
ATAHOJ, XKUPBI, MBLIA, TIIOKO3a, caxapo3a, KpaxMal, KJIeT4aTka, Oe/IKH, NUCKYCCTBEHHBIC U CUHTETUYECKUE
BOJIOKHA, Kay4YyKH, MJIACTMACCHI.

1.3.3 [Ilnanupyempble pe3y/abTaThbl OCBOEHHS Y4eOHOIr0 MpeaMeTa:
Oco0oe 3HaueHue yueOHbIil mpeamet umeeT npu hopmupoBanuu U pazsutun OK u [1K:

Oo0mue Ilnanupyemble pe3yabTaThl 00y4eHHUs

KOMIIeTeHIIUH Oo6mme’ JIMCUMILITHHAPHbBIE®
OK 01. B yacT TPy10BOI0 BOCIIMTAHUSA: - BJIAJIETh CUCTEMOM
Bri6upats ciocoOb1 | - FOTOBHOCTh K TpPyAY, OCO3HAaHUE | XUMUYECKHX 3HaHUH, KOTOpas
perieHus 3aaa4y [IEHHOCTH MAacTepPCTBa, TPYA0II00HE; BKJIFOYAET: OCHOBOIOJIATAOIINE
npohecCHOHANBHOM | - TOTOBHOCTh K aKTUBHOM JEATENbHOCTH | MOHATHUSA (XMMHUYECKUN DIIEMEHT,
JeSATeTbHOCTH TEXHOJIOTHUECKOM u COIIMATILHOM | aTOM, 3JIEKTPOHHAsT 00O0JOYKa
MPUMEHUTEIHHO HaIpaBJI€HHOCTH, CIIOCOOHOCTH | aToMa, S-, pP-, d-dJIEeKTPOHHBIE
K Pa3InyHbIM WHUIIMUPOBATb, MJIaHUPOBATH u | opOuTanmu aTOMOB, WIOH,
KOHTEKCTam CaMOCTOSITEJIbHO BBITIOJIHATD TaKyl | MOJICKYJIa, BaJICHTHOCT,

NeSTEeITbHOCTD; ANEKTPOOTPHUIATEITLHOCTb,
- WHTEPEC K  pa3uuHbIM  cdepaM | CTENeHb OKUCIICHUS, XUMUYECKast

po¢eCCHOHATBHON JEATEILHOCTH,
OsiajeHne YHUBEPCAIBHBIMH Y4eOHBIMH
MO3HABATEJILHBIMHU JIeHCTBHSIMHU:

CBsI3b, MOJIb, MOJIIDHas Macca,
MOJISIPHBI  00BEM,  yTJIePOITHBIHA
CcKeJeT, (YHKIMOHAIbHAs [PYINIa,

a) 0a30BbIe JJOrHYecKHe AeiiCcTBHsI: pajKal, W30MEPHUs, W30MEPHI,
- CaMOCTOSTENIBHO  (hOPMYIIHPOBATH U | TOMOJIOTUYECKUI Psijl, TOMOJIOTH,
aKTyaJIM3MpOBaTh MPOOJIEMYy, pacCMAaTpPHUBAThL | YIVICBOAOPOIBI,  KHCIOPOA- H
€€ BCECTOPOHHE; a30TCoNepIKAIINEe  COCAUHEHUS,
- YCTaHaBJINBaTh CYLIECTBEHHBIN NMPU3HAK WU Orosornyecku AKTHBHBIC
OCHOBAHHS JUIA CPaBHEHHS, KIACCH(UKAIMU U | BEILECTBA  (YIJICBOABL,  JKHPBI,
0000111eHN S, OenKu), MOHOMEp, TOJHMeED,
- ONpEeNensTh LEeNH IeSITeNbHOCTH, 3amaBarh | CTPYKTYPHOC 3BCHO,
napameTpbl U KpUTEPUU UX JTOCTHKEHHUS; BBICOKOMOJIEKYTIAPHBIC
- BBISBIISITH 3aKOHOMEPHOCTH U IpoTHBOpeurst | COCMHCHIA,  KPUCTATITNICCKA
B pacCMaTPHBAEMBIX SBJICHUSIX; peeTka,  THIBL  XUMHYCCKHX
- BHOCHTH KOPPEKTUBBI B  JIEATEIBHOCTH, | PCAKIHIN (OKHCTHTENBHO-
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB Iiejsiv, | BOCCTAHOBUTCIIBHBIC, — 9K30- M
OLIEHHBATh PUCKH TIOCIIEACTBUI AesTenbHocTy; | JHAOTCPMHUHICCKHC, peaxkimmn
- pasBHBaThb KpEaTMBHOE MblIuleHHe npu | AOHHOTO obMeHa),  pacTBop,
PEILLCHUN KU3HEHHBIX IIpo0IieM SIICKTPOIMTEL,  HCIICKTPOJIUTEL,
0) 6a30BbIe HCCIEI0BATEILCKHE JeCTBHS: SJICKTPOJINTHICCKAA
- BITAJICTH HABBIKAMH yuebHo- | AUCCOLMAI, OKHCITATEID,
HCCIIE/IOBATENBCKOM u npoekTHoli | BOCCTAHOBUTEIID, CKOpPOCTh
JIEATENLHOCTH, ~ HaBBIKAMH  paspelrienus | XAMITICCKON peakiuy,
poGeM; XUMHYECKOE paBHOBECHE),

YKa3pIBaroTCsS JIMYHOCTHRIE M MeTanpeaMmetHsie pe3ynsTatel 13 I'OC COO (B mociemuedt pemaknmuu ot 12.08.2022) B
OTIIAaroNibHOM hopMme, HopMUpyeMbie 001Ic00pa30BaATENBHON TUCIATUTAHON
3 JlucouIuInHApHBIE (IPEIMETHBIE) PE3YIBTATh YKAa3bIBAIOTCA B COOTBETCTBHM C HX NOJMHBIM mepedneM Bo ®I'OC COO (B
nocneaHen pexakiuu ot 12.08.2022)




- BBIIBJIITH IPUYMHHO-CIICACTBEHHbBIE CBSI3H U
aKTyaJIM3UpOBaTh 3ajady, BbIIBUTATh MIIOTE3Y
€e  peICHUs, HAXOOUTh AapryMeHThl s
JIOKa3aTeNIbCTBA CBOMX YTBEPIKJIE€HUI, 3a1aBaTh
napaMmeTpbl U KPUTEPUU PELICHMUS,;

- aHaJIM3UpPOBATH ITOJTYYCHHBIC B Xoae
peUICHUA 3aadyd PpE3YyJIbTaTbl, KPUTUYCCKU
OLICHMBATh ux JOCTOBCPHOCTD,
IMPOTHO3UPOBATH HN3MCHCHHUC B

HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u IIPAKTUYECKYIO obsactu
JKU3HENIEATEIIBHOCTH;

- YMETb MHTETPHpOBaTh 3HAHWS W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIIBUTATb ~ HOBBIE  MIEW,  Ipemlaratb
OPUI'MHAJIBHBIE ITIOAXO/bI U PELICHUS;

- CIIOCOOHOCTb 150.¢ UCIIOJIb30BaHUs B
[IO3HABATEIbLHOM U COLIMAIILHOM IIPAKTUKE

TEOPUH U
XUMHYECKOTO
OpPraHUYECKUX
byrtneposa,
AIEKTPOJIUTUYECKON
JIACCOLMAlAN, TEPUOANYECKUI
3akoH .M. MenneneeBa, 3akoH
COXPAaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKMHA  SA3BIK  XMMHH,
(baKkToNorMyeckue  CBEICHUS O
CBOWCTBAX, COCTABE, MOJIy4YECHUH U
0e30macHOM WCIOJIb30BaHUH
BOXHEUIINX HEOPTaHMYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY
U TPAKTUYECKON NeATEIbHOCTH
YEJIOBEKA;

- YMETb BBISBIISITH XapaKTEpHbIC
MIPU3HAKU u B3aUMOCBSI3b
W3YUYEHHBIX MOHATUNA, IPUMEHSTh
COOTBETCTBYIOIINE TMOHATHUS MTPU
OMHCAHUM CTPOEHUS U CBONCTB
HEOPTraHMYECKUX U OPraHUYECKUX
BEUIECTB M UX IIPEBPALLECHUN;
BBISIBIISITh B3aUMOCBSI3b
XVMHAYECKUX 3HAHUI c
MIOHATHSIMA W TIPE/ICTABIICHHUSIMU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MIPEMETOB;

- yMETh
HaVMEHOBAHMS
COCIMHEHUN  MEXTyHapOIHOTO
Cor3a TEOPETUIECKOI u
TIPUKIIATHOM XUMHH u
TpUBHUAJIbHBIE Ha3BaHUs
BOXHEHIINX BELIECTB (ITUJICH,
alleTWICH, TIUIEpPHUH, (EHOI,
dbopmanbaeru, YKCyCHas
KHCJIOTa, TJIMIIMH, YrapHbIA ras,
YTIIEKUCIIBII ras, aMMHaK,
ramieHass W3BeCTb, HEralieHas
U3BECTh, IMUTHEBas CoAa W
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX U OPraHUYEeCKUX
BEIIECTB, YPAaBHEHUS XUMUYECKUX
peakiuii, OOBSCHITH WX CMBICI;

3aKOHbI  (Teopus
CTPOEHHUS
Bemects  A.M.

TEeopust

HCIIOJIBb30BaTh
XHUMHUYCCKUX

MOITBEPKIATh XapaKkTEepHbIE
XUMHUYECKUE CBOMCTBA BEIECTB
COOTBETCTBYIOIIIMMU
SKCHEPUMEHTAMH M 3alHUCSMHU
ypaBHEHUU XUMHAYECKUX
peakuuii;

- yYMETh YCTaHABIIMBATh
MIPUHA]JICKHOCTD H3YYEHHBIX




HCOPraHNn4CCKUX u

OpPraHUYeCKUX BEIIECTB K
OTIpeIeIICHHBIM KJIaccaM i
rpynmnam COCZIMHEHUIA,
XapakTepU30BaTh HMX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONpEeEIATh BUJIBI
XUMHYECKUX CBsI3el
(KoBaJIGHTHaA, HOHHa,
MeTaJuTi4ecKasi,  BOJOPOJIHAs),
TUNBI KPUCTAUTMYECKUX PELIETOK
BEIIIECTB; KJ1accu(UIMpoBaTh
XUMHYECKHE

peakuuu;

- copMHPOBATH MPEICTABICHUS:
0 XMMMYECKOM COCTAaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpA, POJIU XUMHUU B NO3HAHUU

SABJICHUU [IPUPOJBIL, B
(GOpMHpPOBAHUN MBIIIJICHUS U
KYJIbTYpbI JIUYHOCTH, ee

(YHKIIMOHATBHOW TPaMOTHOCTH,

HEOOXOAUMOW  JIISi  pEelICHUS
MPAKTUIECKUX 3a1a4 5
SKOJIOTMYECKH  OOOCHOBAHHOI'O

OTHOIIEHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHON Cpee;
- YMETh NPOBOJUTEH PACUETHI IO

XUMAYECKUM  QopMmynam U
YpaBHCHUSM XUMHYCCKHX
peakuuii ¢  HCIOJIb30BAHUEM
(bU3UIECKUX BEJIMYMH,
XapakTepH3yIOIMX  BElIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI:
MAacchl, o0BeMa
(HOpMasbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUSA TUTS
MPUHATHUS perieHui B
KOHKPETHBIX KM3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02. B o0s1acTH IeHHOCTH HAYYHOTO TO3HAHMS: - yMeTb  IUIAHUPOBAaThb U
Hcnonb3oBath - c(pOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, | BBITIOIHSTH XUMHUYECKHUI
COBPEMEHHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT (mpeBpareHust
cpencTna HOKCKa, | Pa3BUTHs HAYKU U OOLIECTBEHHOM MPAKTUKM, | OPraHUYECKUX  BELIECTB  NpU
aHaIn3a U | OCHOBaHHOTO HA JUAJIOTe KYJBTYp, | HarpeBaHWH, MMONYYCHUC ITHIICHA
MHTEPIPETaIIH CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B | U HM3YYCHHE €TI0  CBOICTB,
nH(OpMaIIH 1 | TIOTUKYJIBTYPHOM MHpE; Ka4eCTBCHHBIC  pPEaKIMu  Ha
MH(OPMALMOHHBIE - COBEPIIICHCTBOBAHUE SI3BIKOBOM W | albJeTH/IbI, KpaxMall, YKCYCHYIO
TEXHOIOIHH juIs | YMTAaTeNbCKOM  KyJBTYpbl — KaK — CPEICTBA | KMCIOTY; JICHaTypaiys OeiKkoB
BBIONIHCHMS  3ajau | B3AUMOICHCTBUSL MEXIY JIIOABMU M [O3HAHWS | [IPH  HAIPEBAHUM,  LBETHBIC

MHpA; peakii  OCITKOB;,  MPOBOJHTH




npoeCCUOHATBHON | - OCO3HAHME LIEHHOCTH HAYyYHOW AEATENIbHOCTH, | PEaKLMM  HMOHHOIO  OOMEHa,
JIEATETLHOCTH. TOTOBHOCTb  OCYILECTBJISATH IPOEKTHYIO U | ONPEACNATh  Cpely  BOJHBIX
HCCIIEIOBATENILCKYIO JIESITENBHOCTD | PacTBOPOB, KA4eCTBEHHBIE
WHMBUIyAJILHO U B TPYIIIIE; peakimy Ha cynbdar-, kapOoHar-
OgiaieHne yHMBEPCAIbHBIMH Y4eOHbIMH U XJOPHUI-aHUOHBI, Ha KaTHUOH
N03HABATE/IbHBIMH 1CCTBUAMM: aMMOHMUS; pemarb
B) padora ¢ uHdopmanueii: AKCIIEPUMEHTAIILHBIC 3a7]a4ud 110
- BIIQJICTh HABBIKAMH TMOJy4YEeHHs WHPOpMALUK | TeMaM "Merasnbr" u
u3 HMCTOYHUKOB Pa3HbIX TumoB, | "Hemeramisl'") B COOTBETCTBUU C
CaMOCTOSITENILHO OCYLIECTBIISATh MIOUCK, aHAJIN3, | MPaBUJIaAMHU TEXHUKH
CUCTEMATU3ALIHIO u MHTEpIIpeTaluio | 0€30MacHOCTH MpHU OOpalIeHUH C
uHpopmanu pa3IUYHbIX BUJIOB U | BEUIECTBAMU U J1aOOpaTOpPHBIM
dbopMm mpencTaBieHus; 000py/IOBaHUEM;  TPEICTABIATH
- co3MaBaTh TEKCThl B PA3MMYHBIX (hopMaTax C | pe3yabTaThbl XUMHUYECKOTO
y4eToM Ha3HaueHHs MH(POpPMAallMM U IIENEBOH | 3KcrepuMeHTa B (hopMme 3ammcH
ayJUTOpUM, BBHIOWpAs ONTUMAIBHYIO (OpMY | YpaBHEHHH  COOTBETCTBYIOIIMX
MIPEACTABJICHUS U BU3yaJn3aly; peakmuii  u  (OPMYIHPOBATH
- OLICHUBATH IOCTOBEPHOCTD, JISTUTUMHOCTD | BBIBOABI ~ HAa  OCHOBE  JTHUX
uH(MOpPMALIMK, €€ COOTBETCTBHE IPABOBBIM U | PE3yJITAaTOB;
MOpPaJIbHO-3TUYECKUM HOPMaM; - YMETb aHaAITM3UPOBATh
- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U | XUMUYECKYIO nH(pOpMaIIHIO,
KOMMYHHKAIIMOHHBIX TEXHOJOTUM B PEILICHUM | MOIy4AEMYIO u3 Ppa3sHbIX
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U | HCTOUYHUKOB (CPEACTB MacCOBOM
OpPraHu3allMOHHBIX 33/Ja4 C coOmtoaeHueM | uHpopmanmu, cetb MHTepHeT u
TpeOOBaHMI SPrOHOMMUKH, TEXHUKH | APYTHUE);
Oe3onacHoCTH, TUTHEHBI, | - BIAJAECTh OCHOBHBIMM METOAAMHU
pecypcocOepexxeHus, MIPaBOBBIX Y | HAyYHOTO TIO3HAHWS BELIECTB M
STUYECKUX HOPM, HOPM HWH(POPMAITMOHHOHN | XHUMIUYECCKUX SIBJICHUIA
0€e30IaCHOCTH; (HabmoieHue, HU3MEpEeHue,
- BJIQ/IETh HAaBbIKAMM PACO3HABAHMS U 3aIUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
uHpopmaimy, MHHOPMAIIMOHHON O€30MacHOCTH | - YMETh HMPOBOJMUTH PACUYEThI 1O
JUYHOCTH XUMUYECKUM  QopMmysiaMm U
YPaBHEHUSAM XUMUYECKUX
peakuuid ¢  HKCIOJb30BAaHHEM
buznyecKux BEJINYUH,
XApAKTEPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, oObemMa (HOpMaJIbHBIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BEILIECTBA; HCII0JIb30BaTh
CHCTEMHbBIE XUMHUYECKUE 3HAHUS
JUIsl  TIPUHATUS ~ pPELIeHUd B
KOHKPETHBIX YKU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX c
BELIECTBAMU U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  yMeTb  IUIAHUPOBaTb U
Db dexTrBHO CaMOCTOSITETIBHOCTH U CAMOOIIPEIEIICHUIO; BBINOJIHATh XUMHUYECKHN
B3aHUMOJICUCTBOBATD - OBJIaICHUC HaBbIKaMH Y‘IGGHO- SKCHECPHUMEHT (HpeBpaIueHI/I;I
u pa60TaTL B | MCCIIEI0BATEIHCKOM, HpOGKTHOP'I Y COIMAIIBHOMN OpPraHNYECKUX  BEIIECTB pu
KOJUICKTHBE n | ACATEIIPHOCTH, HarpeBaHUH, IOJIy4YCHUE dTUIICHA
KOMaH/IE. Osiajenue . YHUBEPCAJIBHBIMU | i1  p3y4yeHHWE €ro  CBOMCTB,
KOMMYHHMKATHBHBIMH JIEHCTBHUSIMM: KAUCCTBGHHBIE ~ DCAKIMH  HA

0) coBMecTHasi 1esATeJIbHOCTD:
- IIOHUMATh U HCIIOJb30BATh HpeI/IMYHIeCTBa

aNbpJIeTU/IbI, Kpaxmal, YKCYCHYIO




KOMaHJIHOM U MHAUBUAYaJIbHON padoThI;

- TIPUHUMATb LIEJIM COBMECTHOM JEATENBHOCTH,
OpraHU30BbIBATE M KOOPAWHUPOBATH JEHCTBUS
[0 €€ JOCTWXEHHIO: COCTaBJATh IUIaH
JNEUCTBUM, paclpeiesiTh pOJIU C Y4YETOM
MHEHUI YYaCTHHUKOB OOCYXIAaTh pE3yJbTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBaTh U BBINOJMHATH pPabOTy B
YCIOBHSIX ~ PEaJbHOTO, BUPTYyAJIBHOTO WU
KOMOMHHPOBAHHOTO B3aUMOJAEHCTBUS;

- OCYILECTBJISITh IIO3UTUBHOE CTPATErMUECKOe
NOBCICHUE B pa3sIMYHbIX  CHUTYalMsiX,
HPOSIBJIATH TBOPUECTBO M BOOOpa’keHHUE, ObITh
VHHALUATUBHBIM

Osgiagenne YHHBepPCAILHbIMHA
peryJsiTUBHBIMH JefCTBHAMU:

r) NpUHSATHE ce0s M APYTHUX JIOJeH:

- IPUHUMAaTh MOTHUBBI M ApPTyMEHTHI JPYTUX
ToAeH pu aHaM3e pE3yJbTaToOB
JEATENBHOCTH;

- MPU3HABAaTh CBOE TMPaBO M TPaBO JIPYTHX
JIOZIEH Ha OIITHOKH;

- pa3BUBaTh CIOCOOHOCTH TIOHUMAaTh MHUp C
TIO3UITAH IPYTOT0 YEIIOBEKA;

OEJIKOB
LIBETHBIE
MPOBOJIUTH

KUCIIOTY; JICHATyparus
Ipyd  HarpeBaHuH,
peakimu  OCIKOB,
peaknmuy  HWOHHOTO  OOMEHa,
OTpEAeNATh  Cpely  BOJHBIX
pacTBOpOB, KaueCTBEHHbIE
peakiyu Ha cynbdar-, kKapOoHat-
U XJIOpUJI-aHUOHBI, HA KaTHUOH
aAMMOHUSI; pemarb
AKCIEpUMEHTAIbHbBIE 3aJaud 0
TeMaM "Merasmibr" u
"HemeTtamiel") B COOTBETCTBHHU C
TpaBUIIAMHI TEXHUKHU
0€30IMaCHOCTH TIpU OOpAIICHUN C
BEIIECTBAMH M JIaOOpaTOpHBIM

00Opy/ZIOBaHUEM;  TIPENICTABIISTH
PE3YIbTAaThL XUMHUYECKOI'O
JKCIIepuMeHTa B (hopMe 3armcu
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii  u  QopmyIupoBaTh
BBIBO/JbI Ha OCHOBC I9TUX
pe3yIbTaToB

OK 07. B 00/1acTH 3K010rH4€CKOr0 BOCTIMTAHMS - chopMUpOBaTh MPEACTABICHHUS:
CopelicTBOBaTh - c(opMupoBaHHOCTH 9KOJIOTHYECKOM | O XMUMHUYECKOM COCTaBJISIOIICH
COXPaHEHUIO KYJIbTYpbl, TIOHUMAaHHUE BIUSHUS COIMAIBHO- | ECTECTBEHHOHAYYHOM KapTUHBI
OKpY’Karolel cpespl, | SKOHOMHYECKUX — IPOLECCOB HA  COCTOSHHME | MHPA, POJIM XUMHHU B MO3HAHUH
pecypcoc6epe)1(eHI/H0 HpI/IpOJIHOfI u COIII/Ia.]'II)HOI\/'I Cp€abl, OCO3HAHUEC SIBIICHUH IMpUpoOAkI, B
, TIPHMEHSATh 3HaHHs | [IOOATBHOIO  XapakTepa  JKOJOTMYECKUX | OPMUPOBAHMM MBILUICHUS U
06 W3MeHeHuu | IpooieM; KYJIbTYpbI JUYHOCTH, ee
KIMMaTa, MPUHIMNB | - [UIAHUPOBAHHE M OCYIIECTBICHUE ICHCTBHII B (YHKIMOHATBHOM T'PaMOTHOCTH,
6epEeKIINBOTO OKPY’KaroIllel cpefie Ha OCHOBE 3HAHUS IIENICH | HEOOXOAMMOW Il pEeLIeHUs
[IPOM3BOJICTBA, YCTOMYUBOTO pa3BUTHUs YeJIOBEUYECTBA; | IPAKTUUECKUX 3a/1a4n
> pexTnBHO AKTUBHOE HETPUATHE JCWCTBUH, TIPHHOCSIIUX | SKOJIOTMYECKH  OOOCHOBAaHHOTO
NeiiCTBOBAT g | BPEI OKpYXaroIIen cpene; OTHOLICHHA K CBOEMY 3/10DOBbIO
Ype3BBIYAIHBIX - yMeHHE MIPOrHO3UPOBATh | U IPUPOIHON Cpeae;
CHTYAIHSX. HEeOIaronpusITHHIC SKOJIOTMYECKHE | - YMETh COOMI0AaTh TMpaBuIiIa
MIOCIIEACTBHUS NPEIIPUHAMACMBIX | SKOJIOTHYECKH IEIECO00pa3HOT0O
JIEHCTBHM, IPEAOTBPAILATh UX; NOBEICHUSI B OBITY M TPYIOBOH
- pacClIMpEeHHe  OMbITa JIEATENIbHOCTU | IESATEIbHOCTH B LEJISIX
3KOJIOTUYECKOW HAIPABJICHHOCTH; COXPAaHEHHUsI CBOETO 3[I0POBbSl U
- OBJIAJICHUE HaBbIKaMU y4eOHO- | OKpYIKarOIel MPUPOITHON CPEJIBI;
HCCIICAOBATCIILCKOU, ITPOCKTHON N COIMAJIIbHOU YYHUTHIBATh OIIaCHOCTH
NCATCIIBHOCTH, BO3IEUCTBUSL Ha JKUBBIE
OpraHU3MbI OIpEeIEICHHBIX
BEIIECTB, TMOHUMAs CMBICIT
roKaszaress MPEEITbHON
JIOMTYCTUMOW KOHIICHTPAIIUU
K 2.1. | - yMeHue OIpenensiTh KOHCTPYKTHUBHBIE | - C(POPMUPOBATH MPEACTABICHHS:
ObecneunBaTh 0COOEHHOCTH Y3JI0B W JeTajeld MOJBMYKHOTO | O CBOWCTBAX METAJIOB, CIIaBaXx,
BBITIOJTHEHHE COCTaBa; BHJAX  KOPpO3HH, obnactu
YCJIOBHI MO | - TIOHMMAHUE  CHUCTEMbl  TEXHHYECKOrO | MPUMEHEHHUS] HEMETANTMYECKUX 1




OpraHu3anuu
JIBYDKEHUS
TpaHCIopTa

00CITy>KUBaHHS
cocTaBa

u

peMOHTa

MOJBIKHOTO

KOMIIO3UIIUOHHLBIX  MaTcpUuajioB,
BHUAaX H CBOMCTBaxX TOINJIMBA,

CMA304YHbIX nu 3allIUTHBIX
Marepuaiax, CBOMCTBax
HEOPraHUYECKUX u
OpraHUYeCKUX COC/TMHEHHH,

MapKUPOBKE U MEPEBO3KE IPY30B
10 JKEJIE3HOM J10pOore.




2 CTPYKTYPA U COAEPKAHUE YYEBHOT O ITPEJIMETA

2.1 O0beM yueOHOro npeaMera M BHbI y4eOHOH padoThI

Buj yueOHoii padoThI

O0BEM B yacax

O0Bém 00pa3oBaTe/IbHOM MPOrPAMMBbI Y4€OHOI0 MpeaMeTa 72
B TOM YHCJIE:
OcHoBHOe cojepkaHue 72
B TOM YHCJIE:
JIEKLIMH, YPOKHU 25
camocTosTeNbHas paboTa 11
MPaKTUYECKHUE 3aHATUSA 22
1a00paTOPHBIE 3aHITHS 10
IIpodeccuonanbHO-0pHEHTHPOBAHHOE COJlePKAHME
B T.4..
TEOPETUUECKOE 00yUYeHUE 25
MPaKTUYECKHUE 3aHATUS 4
KOHTPOJIbHbIE Pa00ThI 1
B coomseemcmeéuu ¢ yuyebOHbiM naanom no umozam 1 cemecmpa ammecmayus
1npoBOOUMCsL 8 hopme KOHMPOLbHOU PAdOMbL.
[Ipome:xxyTouHas arrectanus (B Gopme quddepeHInpoOBaHHOTO 3a4eTa) 2




2.2 TemaTH4yeCKHUil IUVIaH U cOoJep:KaHUe Y4eOHOro mpeaMera

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue y4eOHOr0 MaTepuaJia, MPaKTHYECKHE U J1a00paTOPHbIe 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4yarouuxcst

Oo0nLem
4acoB

®opmupyemble
KOMIIeTeHINH
OK, IIK

Paszgea 1. Teopernueckne 0CHOBbI XMMUM

8/1

Tema 1.1 CrpoeHue aToMOB.
[Iepronnueckuii 3aKOH U
MEPUOJNYECKAs CUCTEMA
XUMHUYECKHUX d1eMeHTOB JI. 1.
Menneneena

1.1.1 OcHOBHBIE IOHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00mIel xumuu. [leproandeckas
cucreMa xumuueckux 3semenToB /.M. Mengneneesa. Ctpoenue atoma

OK 01 OK 02

Conep:xxaHue yueOHOro MaTepuasa

CoBpemeHHasi Mozenb cTpoeHHss atoma. CHUMBOIMYECKHNA S3bIK XUMHU. XHUMHYECKHN SJIEMEHT.
OnexkTpoHHas KoHurypauus atoma. Knaccuduxanuss XMMUYECKHX 3JIEMEHTOB (s-, p-, d-
AIIeMEeHTHI). BaneHTHbIe 27eKTpoHbl. BaneHTHOCTh. DNeKTpOHHAS MPUPOIa XUMUYECKOH CBS3H.
DJEeKTPOOTPHUIIATEIFHOCTh. BHIIBI XUMUYECKOM CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMUSI.

[lepuommueckast cucrema xumuueckux ameMeHToB JI.M. MenneneeBa. Pu3nyeckuil CMbICT
[Tepuomuueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHSI CBOWMCTB XMUMHUYECKUX
AIIEMEHTOB, O0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHU C TOJIOKEHHUEM
XUMHAYECKOro areMeHTa B Ilepuomuueckoit crcteme. MHUPOBO33pPEHUECKOE M HAYYHOE 3HAYCHHUE
Ilepunomaeckoro 3akona J[M. Menpneneesa. Ilpornoser J[.J. MenneneeBa. OTKpbITUE HOBBIX
XUMHYECKHX DJIEMEHTOB

CamocTosiTesibHasi padoTa o0yuammxest Nel

Koncmekr, monroroBka cooOmieHnit Ha Tembl 1O BBIOOpPY: HaHoTexHOMOTHS Kak
IIPUOPUTETHOE HANPABJICHUE Pa3BUTHs HAYKH M Ipou3BoAcTBa B Poccmiickoin denepannu;
PannoaktuBHOCTh. lCmosnb30BaHME paJUOaKTUBHBIX M30TOIIOB B TEXHUYECKHMX LIEJISX.
PeHTreHoBCcKO€ W3JIy4eHME W €ro HCIOJIb30BaHME B TEXHMKE M MeaunuHe. Pemenue
TEOPETUYECKUX M HKCIIEPUMEHTAIBHBIX 3a/]ad II0 BOIpPOCaM: OCHOBHBIC IOHATHS XHMMWH,
OCHOBHBIE 3aKOHbBl XMMMM. PacueTHble 3amadyM Ha HAXOXKICHUE OTHOCHUTEIBHOU
MOJIEKYJIIPHOM MAacChl, ONPEIEICHUE MACCOBOM JOJIM XUMUYECKUX DJIEMEHTOB B CJIOKHOM
BELIECCTBE.

1.1. 2 Ilpaktuuyeckoe 3ansaTue Nel Pemenue pacueTHbix 3amad mo teme: "OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI U PACUETHI [0 YPAaBHEHUSIM XMMHUYECKUX peaKiuii"

OK 01 OK 02
IIK 2.1




1 2 3 4
1.1.3 IIpaktudeckoe 3aHsTHe Ne2 PelieHHEe 5>KCIEPUMEHTAIBHBIX 3a/ad [0 TEMe: OK 01 OK 02
[lepuonnueckas cuctema xummuueckux 3neMmenToB .M. Menneneesa. CtpoeHue aroma 2 K 2.1
1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PeiieHue 3KCIEpUMEHTAIBHBIX 3a7a4 MO Teme: THIbl ) OK 01 OK 02
XUMHUYECKUX CBsi3ed. THUIBI KPUCTAJUIMYECKUX PEIIETOK
Pasznes 2. XumMu4ecKkue peakuuu 102
Tema 2.1 Tunsr xumuueckux | 2.1.1 Knaccudukaiuys v TUIIBI XUMHUYECKUX PEAKIIMA HEOPTAHMYECKUX COSTUHEHUIN OK 01 OK 02
peakuuii K 2.1
Conep:xxanue yueOHOro MaTepuasa
Knaccudukanus u THUNBI XUMHUYECKHX PEAKIUNA C Y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocTtaBiieHHe ypaBHEHUH peaklMii COeIWHEHUs, Pa3lIoKeHHUs, 3aMelleHHs, OOMeHa, B T.U.
peaxkiuii TOpeHns, OKUCIIEHUA-BOCCTAHOBJICHHUS. 5
VYpaBHEHUsST ~ OKUCIEHUsA-BOCCTaHOBJIEHUS.  CrteneHb  okucieHuss.  OKUCIUTENb U
BoccTaHOBUTENb. (CoOCTaBI€HHWE M YpPaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MEeTOJIOM 3JEKTPOHHOro OanaHca. OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH B
IIpHUpPOJie, NPOM3BOACTBEHHBIX MTPOLIECCAX U KU3HEAEITEIbHOCTU OPraHU3MOB.
CamocTtosiTeibHas padoTa odyuarommuxcs Ne2 1
AHanm3 ¥ mpeoOpa3oBaHue Y4eOHOW HHPOPMAIIHH.
2.1.2 Ilpaktuueckoe 3ansitie Ned PemieHue SKCIIEPUMEHTAJIbHBIX 33/a4 IO TEME: OK 01 OK 02
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINK" 2 TIK 2.1
Tema 2.2 DuieKTpoJuTHYECKAA 2.2.1 PactBopeHue Kak (pU3NKO-XUMUYECKUI TpOLIecC. OK 01 OK 04
JUCCOIUALMSI U HOHHBII 00MeH [IK 2.1
Conep:kanue y4e0HOro MaTepuaa 2

Teopus 2JIeKTpOINTHYECKON qucconnanuu. MIoHbl. DJIEKTPOINTBI, HEAIEKTPOJIUTHL. Peakuyu
noHHOro oOMeHa. CocTaBieHHE PeaKLUii HOHHOTO OOMEHA ITyTeM COCTABIICHHSI UX MOJIHBIX U
COKpAallICHHBIX HMOHHBIX YypaBHEHMHl. KHCIOTHO-OCHOBHBIE peakiuu. 3ajaHusd Ha
COCTABJICHUE UOHHBIX PEaKIUH.

[IpakTyeckoe  HMCHOJB30BAaHME  peakUuid  HOHHOrO OOMEHa W  TUApoJh3a B

TEeXHONOMMYECKMX MpoLeccax >Xefe3HOLO0POXHOro TpaHcrnopTa. [loHATMA:




2

rafbBaHoOCTerns, ranbBaHoOMAacTMKa, WX MpaKTUyeckoe 3HavyeHne B
XenesHoAOPOXHOM XO3ANCTBE.

CamocrosiTeibHas padora ody4yarommuxcs Ne3

AHanu3 u npeobOpaszoBanue yuyeOHOW nmHpopmauuu. [loaroroBka cooOuieHuilt Ha TeMy MO
BbIOOpY: IIpakTHueckoe NpUMEHEHHUE 3JIEKTpoJin3a: papUHUPOBAaHHE, raJlbBAaHOIIACTHUKA,
TaJIbBAHOCTETHA.

2.2.2 JlaGopatopHoe 3ansiTHe (padora) Nel "lccienoBaHue CBOWMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBOpoB. Teopus 3NEKTPOIUTUYECKON TUCCOIUAAN"

OK 01 OK 04
K 2.1

2.2.3 JIaGopaTopHoe 3aHsiTue (padora) Ne2 "Peakuuu nonnoro oomena. ['uaponus coneit”

OK 01 OK 04
K 2.1

Paznen 3. CTpoeHue U CBOiicTBA HEO

FraHUIC€CKHX BCIIECCTB

7/2

Tema 3.1 Knaccudukanms,
HOMCHKJIaTypa 51 CTpOCHHE
HEOPraHMYECKUX BEIECTB

3.1.1 OcCHOBHBIE KJIACChI CI0KHBIX HEOPTaHUUYECKUX COCTMHEHUM.

OK 01 OK 04
K 2.1

Conep:xaHue yueOHOro MaTepuasa

[Tpenmer Heopranmueckoi xumuu. Knaccudukanus Heopranndeckux BermiecTs. [IpocTeie u
cioxHble BemiecTBa. OCHOBHBIE KJIAcChl CIOXKHBIX BEHIECTB (OKCHJBI, THUIPOKCHUIBI,
KHUCIIOTBI, COJIM). B3anMOCBSi3pb HEOpraHMYECKMX BEIIECTB. ATrperatHble COCTOSHUSA
BemecTBa. Kpucraimnmdeckne W amopdHbIe BellecTBa. THMBI KPUCTATUIMUECKUX PEIIETOK
(aTromHasi, MOJEKyJspHasi, MOHHAs, METAJUIMYEcKas). 3aBUCHMOCTH (PH3MUECKUX CBOMCTB
BEILIECTBA OT THUIMA KPUCTAIUIMYECKON peleTKU. 3aBUCUMOCTh XMUMHYECKON aKTUBHOCTH
BEIIECTB OT BHJAa XUMHUYECKON CBSI3M W THNA KPUCTALIMYECKON pemeTku. [Ipuamnb
MHOr000pa3usi BEIIEeCTB

CamocrosiTeibHast padoTa odyuarommuxcs Ned
AHanu3 1 mpeoOpa3oBaHue Y4eOHOW HHPOPMAIIHH.

3.1.2 Ilpaktnueckoe 3aHaTHe NeS  PemieHne  NpakTUKO—OPHEHTHPOBAHHBIX
HKCIIEPUMEHTANBHBIX 33134 1o TeMe: UncThie BenecTBa U cMecH. J{ucnepcHble CHCTEMBI.

OK 01 OK 04
K 2.1

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKHX BEIIECTB

3.2.1 Ilpaktnuyeckoe 3anmaTme Ne6  PemieHue — NpPakTHUKO—OPUEHTHPOBAHHBIX
AKCIIEPUMEHTANIBHBIX 3a1a4 1o TemaM: "Metaue"; "Hemeramisr"

OK 01 OK 04
K 2.1




1 2 3 4
CamocTrosiTesibHasi padoTa o0ydarwimmxcs NeS
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU HAa CBOMCTBA, COCTaB, IIOJYy4YEHUE U
0e30MmacHOe HMCIOIb30BAaHUE HEMETAIJIOB B OBITY U MPAaKTHYECKOH eATEIbHOCTH YeJIOBEKa.
[TogrotoBka coobmeHnit Ha Temy 1o BbIOOpY: IIpuMeHeHue HemeTauioB B
KEJIE3HOIOPOKHOM X03s1iicTBE. [IpaBuiia mepeBo3KkM HEMETAIIOB MO KEJIE3HOM J0pore.
[ToaroToBka K MTOrOBOM KOHTPOJIBHOW paboTe MO KilaccaM HEOPraHMYECKUX COEIMHEHHIA: 1
XUMUYEeCKHEe CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BELIECTB (OKCHIOB,
TMJIPOKCUZIOB, KHCJIOT, COJEH M JAp.). 3aKOHOMEPHOCTU B M3MEHEHMHM CBONCTB ITPOCTBIX
BEIIECTB, BOJOPOIHBIX COEIWHEHUH, BBICIIMX OKCHUIOB M THUAPOKCUAOB. MneHtudukanus
HEOPraHMYECKUX BEIIECTB C HCIOJb30BAaHMEM UX (HU3UKO-XMMUYECKHX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKIUI
Tema 33 Wnentuduxanus | 3.3.1 I'enernyeckas CBSA3b HEOPraHUIECKUX COCTMHEHUN OK 01 OK 04
HEOPraHUYECKUX COCTMHEHUM HTorosasi koHTpoibHasA padora Nel [IK 2.1
Hmoz I cemecmpa: MakcumanbHas yueOHast Harpy3ka (Bcero) 30
OO0s13aTenbHas ayIuTOpHast yueOHast Harpy3ka (Bcero) 25
MPaKTUYECKUE 3aHATUS 12
nabopaTopHble 3aHATHA (PabOTHhI) 4
camocTosiTelbHas paboTa 5
KOHTpOJIbHas paboTa )i
Pa3nes 4. CTpoeHue u cBOiiCTBA OPraHNYeCKUX COeIMHEHMU I 28/4
Tema 4.1 Knaccugukanus, | 4.1.1 [lonstue 06 opraHMyeckux BelIeCTBaX, UX NPUMEHEHHE Ha xkele3Hoi nopore. Teopus OK 01 OK 04
CTpOCHUE u HomeHkiatypa | A.M. Bytnepora. Knaccudukarus opraHn4ecKux BEIIeCTB [IK 2.1
OpPraHMYECKUX BEILECTB
Conep:kanue y4e0HOro MaTepuaa 2

[losiBieHre M pa3BUTHE OPraHMYECKOM XUMHUM Kak Hayku. [Ipenmer opraHm4eckoil XUMMH.
Mecto u 3HaYeHUE OPraHUYECKOM XUMHUU B CHCTEME ECTECTBEHHBIX HayK. XHUMHYECKOE
CTPOEHHME KaK IOpAJOK COEOUHEHHS aTOMOB MOJIEKYJIE COIJJaCHO HX BaJIEHTHOCTH.
[IpumeHneHne oOpraHMYeCKUX BEHIECTB Ha keye3Hod popore. llonoxkenuss Teopuu
XUMHUYECKOTO CTPOEHUsI oprannueckux coenuHennit A.M. bytnepoBa. YriepoaHslil ckener
OpPraHMYEeCKON MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOCHHS MOJIEKYIL.
M3omepust u wm3omepbl. llonsarune o ¢yHkumonanmbHOM rpymme. Pamukan.  [IpuHUIMOBI
KJIacCU(pUKALMU OpPraHW4YecKUX CcoequHeHHH. MexayHapoaHasi HOMEHKJIATypa M TIPHUHIIMIIBI




1 2 4
HOMEHKJIATypbl OPraHUYECKUX COSMHEHUH.
CamocrosiTeibHas padora o0yuyaromuxcs Ne6
[Ton6op, ananu3 u mpeoOpazoBaHue yueOHOU mHopmarmu. [logroroBka cooOmeHui Ha
TeMbl 10 BHIGOPY: JKmsub u gestensHocTh A. Kekynme. JKusmp u jestensHocTs M.
bepuenunyca. )Kusnp u gesrenbHocts @. Bemsepa.
Tema 4.2 CpoiictBa oprannydeckux | 4.2.1 AjKaHbl: COCTaB, CTPOEHUE, TOMOJIOTMUECKUH Psi. OK 01 OK 04
COCTMHEHUN TIK 2.1
Copepxxanue y4eOHOro MmaTepuaJia
[TpenenpHBIC YIIIEBOAOPOLI (AKaHBI M IHUKJIOAIKAaHBI). OcoOeHHOCTH KiaccHuPHUKAIN U
HOMEHKJIATyphl, H30Mepus, (u3nyeckue CBOWCTBA, XHWMHYECKHE CBOICTBA, CIOCOOBI
nonydeHus. [opeHnme MeraHa Kak OAMH M3 OCHOBHBIX MCTOYHHMKOB Teljla B
MPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOI0OB, HAX0XKICHUE B IIPUPOJIE
Y IPYUMEHEHHUE aJIKaHOB.
4.2.2 Ilpaktudeckoe 3ansitue Ne7 PeleHue SKCIEPUMEHTAIBHBIX 3aJad 10 TEME:
"CpaBHHUTENIbHAS XapaKTEpUCTUKA METaHa U 3TaHa"
Coaep:xxanue y4eOHOro MaTepuasia
Kunkue yriaeBonoposabl (O€H3MHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauecTBe OK 01 OK 04
rOpPIYEro B JBUIATEISAX BHYTPEHHETO CTOPAaHHUsS MOABM)KHOIO COCTABA YKEJIE3HOIOPOXKHOIO I[IK 2.1
TpaHcrnopTa. TBepnable yrieBoAopoasl (mapaduHbl) — KOMIOHEHTHI JKHUIKHUX CMasok,
UCIOJB3YEMBIX I CMa3Ku TPYIIMXCS y3JI0B TEIUIOBO3HBIX [JBUTaTeled, OCEBBIX
MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIUIOBO30B. [ aloreHNponu3BOIHbIE YTIEBOIOPOADI -
B Ka4eCTBE XJIaJlareHTa B peprKepaToOpHbIX BaroHax.
4.2.3 Anxensl, ankaauenbl. CocTaB 1 0COOEHHOCTH CTPOCHUS OK 01 OK 04
K 2.1

Conep:xanue yueOHOro MaTepuaJa

HenpenenbHble (aqkeHbl, ajdKuHBl U ankagueHsl). OcoOeHHOCTH KilaccU(UKAUU U
HOMEHKJIATypbl, H30Mepusi, (U3NYECKHE CBOWCTBA, XHUMHUYECKHE CBONCTBA, CIOCOOBI
nosydyeHus. ['opeHMe aneTusaeHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIf
CBApKH M pe3Ku MeTauioB. lIpakThueckoe NpUMEHEHHE AallkeHOB W aJlKaJHEeHOB B
JKEJIE3HOJOPOKHOM XO35ICTBE

CamocrosiTesibHasi padoTa odyuarwumuxcs Ne7




2 4

[Ton6op, ananu3 u npeodpazoBaHue yueOHOW MH(POPMAIIUH.

4.2.4 IlpakTnuyeckoe 3anHsiTue Ne8 PemieHue SKCIEpUMEHTANBHBIX 3a7ad 1O TEME:

"[losrydyeHne aTUIIEHA U U3Y4YEHHUE €r0 CBOMCTB"

Conep:kanue y4e0HOro MaTepuaa OK 01 OK 04

[IppuMeHeHHs TONMMEPOB HA IPEANPUATHAX KEJIE3HOLOPOKHOIO TpaHCIOpTa  JUIA K 2.1

AIIEKTPOU3OJISALMY, PYKaBOB TOPMO3HOM CHCTEMbl TIOE€3[10B, MPUBOIHBIX pEMHEH,

H00HHUTOBBIX  COCYJOB  aKKyMYJIAITOPOB, JeTajedl M  3allUTHBIX [OKPBITMH Ha

KEJIE3HOAOPOKHOM TPAHCIIOPTE

4.2.5 Ilpaxktuyeckoe 3ansitue Ne9 PemeHue SKCIEPUMEHTANBHBIX 334ad IO TEME:

"AneTHsIeH 1 ero roMoJoru" (AJIKHHBI)

Conep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

[TpumeneHue moiMMepsl Ha OCHOBE ITPOM3BOIHBIX AIKUHOB B KQU€CTBE M3OJISILIMM 3aIUTHBIX K 2.1

000J1049eK KaOeIbHBIX M3/IEIUN U TPOBOJIOB, BHYTPEHHEH OTIENKH MMaCCaKUPCKUX BarOHOB M

BaroHOB 3JIEKTpomnoe3noB. llpuMeHeHue aneTuieHa W €ro roMoJIOroB Ha MPEIIpHSITHIX

JKEJIE3HOJOPOKHOI0 TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHUE, MTOITYyYEHUE OK 01 OK 04
IK 2.1

Conep:xxanue yueOHOro MaTepuasa

OcobeHHoCcTH  KJIacCU(UMKAlMM W HOMEHKJIATYypbl, H30MepHs, (u3HUecKkue CBOWCTBA,

XUMHUYECKHE CBOMCTBA, crocoObl moiy4yeHus. llprMeHeHue apeHOB M UX TOMOJIOrOB Ha

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCmopTa.  TOKCHMYHOCTh  apOMAaTHYECKUX

YIJIEBOJOPOJOB. S| TOXMMHKATHI.

4.2.7 IlpakTnyeckoe 3aHaTHe Nel) PemieHue sSKCEpUMEHTANBHBIX 3ajad IO TEME: OK 01 OK 04

"CpaBHHUTEIbHAS XapaKTEPUCTUKA CIIUPTOB" K 2.1

Coaep:xxanue y4eOHOro MaTepuaJia

O]IHO&TOMHBI@ CIIUPTBEI — KaK OCHOBa JIAKOKPACOYHBIX MATCPUAJIOB HAXOJAIIUX CBOC
MPUMEHEHHUE B KEIIE3HOJOPOKHOM XO3AKUCTBE (Kpacka ISl MOKPBITHUS MACCAXKHUPCKUX U
IPy30BBIX BaroHOB; IUIACTU(UKATOPBI, TMPUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-,
BIATOCTOMKHX JIE€TANSIX MOABMKHOTO cOCTaBa M T.1.). lIprMeHeHue STUICHIIMKONS H
[JIMLIEpUHAa B KadecTBe AaHTU(PU30B B pajuaTopax CUCTEM OXJAXKIACHHS JBUraTesen
BHYTPEHHEIO CrOpaHMsl; THIPABIMYECKUX, TOPMO3HBIX M 3aKaJOUYHBIX KHAKOCTEH B
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MOJBMKHOM  COCTaBe  JKEJIE3HOJNOPOXKHOro  TpaHcmopTa. [lpakThueckoe  3HayeHHE
apOMaTUYECKUX CIHUPTOB U UX MPOU3BOAHBIX B JKEJIE3HOJAOPOKHOM XO34MCTBE. YCIOBUS
MEPEBO3KHU CIUPTOB IO XKele3HoH aopore. [IpakTnyeckoe 3HaU€HHE MHOTOATOMHBIX CIIUPTOB
B JKE€JIE3HOJJOPO’KHOM XO03s1iicTBe. [lepeBo3ka apoMaTuYeCKuX CIMPTOB IO JKEJIE3HOU 10pore,
MapKUPOBKa IPy30B.

4.2.8 Anppuerunel. Kapoonossie kuciotsl. CoCTaB, CTpOCHUE, KIIaCCH(PHUKAIINS

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MarepuaJia

OcobenHoctr  kimaccuukalyi W HOMEHKIATYphl, H30MepHs, (HU3MUECKHe CBOWCTBA,
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI oNyueHusi. Mbljia Kak COJH BBICHINX KapOOHOBBIX KUCIIOT,
ux Moroniee nercTeue. CiioxHbIe Y3QUPbI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

CamocrosiTeibHas padora o0y4yaromuxcs Ne§

[Ton6op, ananu3 u mpeoOpazoBanue yueOHOW WHPopManuu. [loaroroBka cooOmeHU Ha
TeMy 1o BbIOOpY: MypaBbHHas KUCIOTa B MPUPOAE, HaAyKe W MPOM3BOACTBe. Mcropus
YKCycCa. HpaKTI/I‘IeCKOC S3HAYCHUC AJIBACTHUIOB W HUX IMPOHU3BOAHLIX B KCJIC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anmpAerugoB TO  JKENE3HOW JOpore, MapKUpOBKa TPY30B.
HpaKTqucxoe 3HAa4YCHUC Kap6OHOBI)IX KHCJIIOT M HX IMPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3stiictBe. [lepeBo3ka KapOOHOBBIX KHUCIOT MO >KEIEe3HOW I0opore, MapKUpOBKa TPY30B.
HpaKTqucxoe SHAYCHHE )XUPOB U UX MTPOU3BOJHBIX B KCJIC3HOAOPOKHOM XO3SUCTBE.

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

MypaBbUHBIMH  aJbAeruj  Kak  KOMIIOHEHT  OakeJIWTOBOrO  JIaka,  SBJISIOLIUMCS
AHTHUKOPPO3HUOHHBIM ITOKPBITUEM JI1 BAarOHOB. TexkcToanuT Kak OCHOBA JJIA U3IOTOBJICHUA
3yOyaThIX KOJIEC, BKJAQJbIIEH TMOAIIMIIHUKOB, a TaKXe KakK 3JIEKTPOU30JIATOP.
AcOOTEKCTOJIUT KaK KOMIIOHEHT JJI1 U3TOTOBJICHUSA TPYLIUXCA HeTaJIeﬁ JUCKOB CICIIVICHUA U
TOPMO3HBIX KOJOJOK Ha JKEJIE3HONOPOXKHOM TpaHcnopre. IIpumeHeHue aneroHa 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
K 2.1

4.2.10 IIpaktuyeckoe 3ansitue Nell PemieHue sKCepUMEHTaNbHBIX 337a4 IO TEME:
"Cnoxusbie 3¢upsl. XKupsl. [Tonstue o CMC"

OK 01 OK 04
K 2.1




Conep:kanue y4e0HOro MaTepuaa

ByTI/IﬂaLI,eTaT KaK KOMMOHEHT I'IeHTaq)TaJ'IeBbIX 3|\/|ane|7|, NCrosib3yemMbIX ANA
OKpackn nacCaxXupCckmx BaroHoOB M JIOKOMOTWMBOB,; 3/IEKTPOU3O0NALNOHHbIX
Nakos., NMpuMeHdaeMbIX Npn peMoHTE TAroBbIX ,u,eraTeneVl. )KI/IpI)I KaK IIpOAYKT
IMUTAaHUA U XUMHUYCCKOC CBIPLEC. 3amena JKUPOB B TCXHUKE HCHIHUIICBBIM CBIPHCM. Mblﬂé
BbICLLUMX J>XXWMPHbIX KWUCAOT KaK 3aryctmtenn B TMIaCTUYeCKnX CMa3Kax,
NPMMEHAEMbIX B Pas3/iMdHbIX MeXaHn3Max Anda CMas3km noAaLnnHMKOB,
3y6anb|x Konec, BUHTOBbLIX N LUenHbIX nepeiad, WapHWPHBbIX COGAVIHGHVIVI "
Ap. Cunrerndeckue morouue cpenacrsa (CMC): ToOCTOMHCTBA U HEIOCTATKH.

4.2.11 AMuHBl. AHUINH

OK 01 OK 02
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia
OcobeHHocTn  KimaccH(UKaMd W HOMEHKIATYpbl, H30MepHs, (H3MUecKue CBOWCTBA,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJTYyYESHHUSI.

CamocrosiTeibHas padora odyuyaromuxcs Ne9

[TonGop, ananu3z u mpeobpazoBanue yueOHOW mHPopManuu. [loaroroBka coolmieHui Ha
teMy 1o BbIOOpy: KuszHp u gestenpHocth H.H. 3uHMHAa. AHMIMHOBBIE KpPAaCHUTENH.
[IpakTHyeckoe 3HAYeHHWE AMUHOB U HX MPOM3BOJHBIX B IKEJIE3HOJOPOKHOM XO3SHCTBE.
ITepeBo3Ka aMHHOB MO JKEJIE3HOM JOPOre, MApKUPOBKA IPY30B.

4.2.12 JladopatopHoe 3ansitue (padora) Ne4 "Amunokucinorel. benku. Pacno3naBanue
BOJIOKOH"

Conep:xxanue y4eOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEW OTIENKH ITOABMKHOTO cocTaBa. [[pumenenue kiues Ha

OCHOBE TOJIMaMHU/Ia B BarOHOCTPOEHUH JUIsl CKJIEUBaHMsI. MHIOpa-IopoIuiacT — Kak OCHOBa
Il TCIIJIOU3O0JJIAIINN I/I3OTepMI/ILIeCKI/IX, naccanmpcxnx nu pe(i)pI/DKepaTopme BaroHOB.
TexHuyeckuil BOWJIOK Kak MPOKIAJOYHBIM Marepual B OyKcaX HpPH PEMOHTE BAaroHOB U
JIOKOMOTHBOB. 3HAUY€HHWE aMHHOKANPOHOBOH M aMHUHOPHAHTOBOW KHCIOT IsI OOBEKTOB
KEJIe3HOJOPOKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XHUMHUYECKHME BOJOKHA H  HX
MIPUMEHEHNE Ha KEJIE3HOI0POKHOM TPAHCTIOPTE.

OK 01 OK 02
OK 04
K 2.1




1 2 3 4
Tema 4.3 Nnentuduxamnus | 4.3.1 JlabopaTopHoe 3ansaTue (padora) Ne5 "CpoiicTBa yriaeBoao" 2 OK 01 OK 02
OpraHUYECKUX BEILECTB, nx | Coaepxxanue y4eOHOIr0o MaTepuaJia OK 04
3Ha4YeHHe U NMpuMeHeHue B ObIToBOM | [IpMeHeHMe mpeccoBaHHOM OpeBECHHBI IS BKJIAABIIIEH MOIIIUITHUKOB, BTYJIOK, OTIOPHBIX K 2.1
U TPOU3BOJICTBEHHOW NEATEIbHOCTH | IUIUT, W3TOTOBJIEHUS IIECTEPEH IOABM)KHOIO COCTaBa >KEJIE3HOAOPOXKHOTO TPaHCIOPTA.
YyeJIoBeKa YrieBoabl M MX posib B )KUBOU npupojie. PazpuTue caxapHoi NpoMBIILIEHHOCTH B Poccun.
4.3.2 Ponp XuMuUM B OO0ECIEYCHUU HKOJOTHYECKOW, HHEPreTHUECKOM W MHUIIEBOM OK 01 OK 02
6e301MacHOCTH K 2.1
Conep:xanue yueOHOro MarepuaJia 2
Ponp opraHnueckod XMMHHM B PEIICHWHW TPOOJIEM OHHEPreTHYecKord Oe30MmacHOCTH, B
pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJOB, HOBBIX HCTOYHHUKOB DSHEPIUU
(anmpTEepHATUBHBIE MCTOYHUKH SHEpruu). ONnacHOCTb BO3JIECHCTBUS Ha JKUBbIE OPraHU3MBbI
OpraHMYECKUX BEIIECTB OTHENbHBIX KJIaccoB  (YIJIEBOAOPOIbI, CHHUPTHL, (EHOJIBI,
XJIOPOpPraHUYecKrue MPOU3BOIHBIC, AlbACTHABI W [p.), CMBICI I[OKa3zaTeis MpeneiabHO
JIONMYCTHMOW KOHIIeHTparu. YeNoBeK B MUpe BeLlecTB U MaTepranoB. XUMUA U
340pPOBbE Ye/10BEKA
Pa3znen 5. Kuneruueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKkuui 2/0
Tema 5.1 Cxopocts xumuueckux | 5.1.1 IIpakTuueckoe 3ansTHe Nel2 PemieHue SKCEpUMEHTANBHBIX 3aJad IO TEME: 2
peakuuil. XuMuueckoe paBHoBecue | "CKOpOCTbh XMMHMUYECKUX peaklMi. XuMU4ecKoe paBHOBecue" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuasa IK 2.1
BydepHbie pacTBOpHI B TEXHOJIOTMUECKUX Mpoleccax (MpH 3IEKTPOXUMUYECKOM HaHECEHUH
3alUTHBIX IOKPBITUH, B IPOU3BOACTBE KPACUTENIEH)
Pa3nen 6. PacTBopbl 2/0
Tema 6.1 I[TonsiTue o pacTBopax 6.1.1 IIpakTnuyeckoe 3ansaTHe Nel3 PemieHue SKCIEpUMEHTANIBHBIX 3ajad IO TEME: 2
"PacTBOpBI, UCIIONIB3yEeMbIE B OBITOBOI U IPOM3BOJICTBEHHOM AESTEILHOCTH YenoBeka" OK 01 OK 02
Conep:kanue y4e0HOro MaTepuaa K 2.1
IlepeBo3ka pasiaMYHBIX JKUIKOCTEH IO KEJIE3HOM nopore. PacTBOphI, HCIOIB3yEeMBIE B '
OBITOBOHM, TPOU3BOACTBEHHON JEATEIHHOCTH 4YeJOBEeKa. PacTBOpHI, NpUMEHsEMbIE B
JKEJIE3HOAOPOKHOM XO3SMCTBE
Pazgen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeiimume qocTukeHUs] XUMUYECKONH HAYKH U XUMUYECKON TEXHOJIOTUN OK 01 OK 02
MPOU3BOJICTBEHHOM  JESATEIBbHOCTH OK 07
YeJI0BEKa K 2.1




2 3 4
Conep:xanue yueOHOro MaTepuaJia 2
Hogelimme nOCTHKEHHS XUMUYECKOW HAayKd W XUMHYECKOM TeXHoJoruu. Ponbs xumuy B
o0ecrieueHNH AKOJIOTUYECKOM, DSHEPreTHUeCKOW ¢ MHUINEBOW 0e30MacHOCTH, pPa3BUTHU
MemuiHbl. [lonck w aHanu3 wuHGOpMAMK O TPUMEHEHUH XHUMHYECKUX BEIIECTB H
TEXHOJIOTUH ¢ ydeToM Oyaymield MmpodecCHOHABHOM AEATEeNbHOCTH MO TeMaM: BasKHEUIINE
CTPOUTENIbHBIE MaTepHasibl, KOHCTPYKLIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO, KepaMuKa,
MaTepuaibl Ui dJEKTPOHUKH, TMPUMEHSIEMbIE B JKETIE3HOIOPOKHOM XO3SiCTBE (HaydHasl U
yueOHO-Hay4YHasi JJUTEepaTypa, CpeicTBa MaccoBoi MH(popmarun, cetb HTepHEeT)
CamocrosiTesibHast padoTa odyuaromuxcsi NelQ 2
CocrapieHne ypaBHEHUH XUMHUYECKUX PEAKIMIA C y4aCTHEM MPOCTHIX M CJIOKHBIX OpPraHMYECKUX
BEILIECTB: MPEJEIbHBIX U HEMpPEAEIbHBIX YIVIEBOJOPOAOB, ApOMAaTUYECKHX YIJIEBOJOPOJIOB,
KHCIIOPOJICOACPKAIIMX U UX MPOUXBOIHBIX.
7.1.2 TIpomMe:kyTOUHAs aTTeCTAlUs MO qucIMILIHHe. [[rddepeHInpoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
K 2.1
Hmoz Il cemecmpa: MakcumanbHas yueOHast Harpy3Ka (BCero) 42
OO6s3aTenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 36
MPAKTUYECKHUE 3aHATHUS 14
nabopaTopHble 3aHATHS (PabOThI) 6
camocTosiTesbHas paboTa 6
TudepeHIIMPOBAHHBIN 3a4eT >
Hroro: MakcumanbHas yueOHas HarpysKa (Bcero) 72
OO0s13aTenbHas ayiuTopHas yueOHast Harpy3ka (Bcero) 61
MIPaKTUYECKUE 3aHATUS 26
naboparopHbie 3aHITHS (PaOOTHI) 10
CaMOCTOsITeNIbHAs paboTa 11

KOHTpOJIbHAsA paboTa
HUmoeosas ammecmayus 6 popme nuddHepeHIInpoBaHHOTO 3aUeTa

—_—




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IPEJIMETA

3.1 TpeboBaHusl K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY 00ecneyeHn 0

Y4eOHbIil mpeMeT pealin3yeTcs B JIa0OpaTOpUsi XUMHUU U OMOTIOTHH

O6opyaoBanue yueOHOT0o KaOuHeTa:

— MI0Ca/I04YHbIE MECTa MO KOJMYECTBY 00YyUaIOUINXCS;

— pabodee MeCTO MPENoaBaTes;

— METOJNYECKUE MaTEpUAIIbI 10 IIPEIMETY.

TexHuyeckue cpenctBa oOydeHHs padouero Mecra MpenojaBaTeNs: KOMIBIOTEPHOE
000py/ZI0BaHUE, COOTBETCTBYIOIIEE COBPEMEHHBIM TpeOoBaHUAM O€30MacHOCTH U HaAEKHOCTH,
IpelyCMaTpUBAIOIee BO3MOXKHOCTh MHOTO(YHKIMOHAILHOTO HCIOJB30BaHUs KaOWHETa C
LENBI0 H3yYeHUs Yy4yeOHOro mpeaMmera, MyJbTUMeAMKHHOEe o00opynoBaHue (TPOEKTOp U
MIPOEKIIMOHHBIN PKpaH UM UHTEPaKTUBHAs JOCKA), IOKaJIbHAs CETh C BBIXOJIOM B Internet.

HaumeHoBaHMe crequanbHOTO TOMELICHHSA: YdeOHass ayJuTopus JUIs HpPOBEICHHS
MPaKTUYECKUX 3aHATHUH, TPYIIOBBIX KOHCYJIbTAllUA, WHIWBUAYAIbHBIX KOHCYJBTAIIUH,
TEKYIIEro KOHTPOJS, MPOMEKYTOUYHOW aTTecTallid, OCHAIIeHHas O00OpyJOBaHHEM H
TEXHUYECKUMU CpEICTBAMU OOy4YeHHs, a TakKe YMTaJbHBIA 3aj], MOMELIEHUE JUIs
caMoCTOsITeNNbHOH paboThl, ¢ goctynoM K cetn «MHrepner» um DOMOC. OcHalieHHOCTb:
KOMIUIEKT ydeOHOW Mmebenu, HOyTOYK, NpOEKUMOHHOE 00opyaoBaHHe (MyJIbTUMEIUWHBIN
IIPOEKTOP U DKPaH).

IlepeyeHb JIMIEH3MOHHOTO M CBOOOJAHO PACHPOCTPAHSEMOr0 MPOrPaAaMMHOIO
odecrieyeHus :
CucremHuoe u npukJjaaanoe IO

Ne HaunmenoBanue Ne nuuensun
n/m
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License
45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL |Microsoft Open License
60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License
60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License
65785999
6 |Microsoft Windows 10 Microsoft Open License
65785999
11 |ABBY FineReader 11 Kopob6ounas (pa3ubrit Ne Ha
KaXKI0i KOPOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KonreHnt-omiptp SkyDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oano
pacnpocTpaHsiemMoe)
Ne [lepeyenp
1 Open Office
2 | Moii Oduc
3 | Gimp

IIpy wu3ydyenum yuyeOHOro mnpeaMera B ¢opmarTe 3IJEKTPOHHOIO OOy4YeHUSA C
ucnoab3oBanuem JOT

[Tporpammer miist BuneokoHndepennuii: Zoom Cloud Meetings, SAnnexkc TenemocT.

OnextponHas miargopma Moodle.



3.2. UndopmanmonHoe obecriedeHre peaasu3anum nNporpaMmmbl

Ilepeyenb pekoMeHAyeMbIX YUYeOHBIX M3JAHUI, JONMOJHHUTEJbLHOH JIUTEPATyPbl
HNHTepHeT-pecypcoB, 6a3bl JaHHBIX OMGJIMOTEYHOTO (POHAA:

3.2.1.0cHOBHBIC HCTOYHUKHU:
1. AadunorenoBa M.B. Xumus: yd9eOHUK M MPAKTUKyM IJsi CpEAHEro MpodecCHOHAIBHOTO
obpazoBanus / U.B. Andunorenosa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., Ucnp. U JAOI. —
Mocksa: UznatensctBo Opaiit, 2022. — 291 c.

3.2.2.J/lonoJIHUTEIbHbIE HCTOYHUKH:
1.I'yceBa, E.B. Xumust g CIIO.: yue0.-meron. mocodbue / M.P. 3uranmmna, J[.1. Kynukosa;
Kazan. nau. uccnen. texnoin. 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.lanbook.com/book/196096
(mara oopamenus: 14.03.2025) / - Pexxum moctyna: ajis aBTOPHU3. TOJIb30BATENICH.
2.YepaukoBa H.}O. Xumus B JOCTYIHOM H3NOXKEHHH: ydeOHOe mocobue mist cmo / H.IO.
UepHukona.- 2-¢ usl., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcer: oanektponHsld // Jlawb: anekTpoHO-OMOnMoTewHas cumcrema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamenus: 14.03.2053) / - Pexum gocryma: st
aBTOPH3. II0JIb30BATEIICH.

3.2.3 UnTepHeT — pecypcehi:

1. HayyHo-monyssipHBIA TPOEKT «JIeMEHTHI OONBIION HayKu « ((U3MKa, XUMUs, MaTeMaTHKa,
aCTpOHOMHUS, HayKa O KU3HHU, Hayka o 3emuie). HoBocTH Hayku, KHUTM, HayYHO-TIOIYJIIPHBIE
CTaThH, JIEKIIUHU, SHIUKIOmEanu. https://postnauka.ru/themes/chemistry - JeKmuu Mo XUMHHA Ha
camite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyna: cBOOOIHBIM.
2. CaifT Hay4YyHO-IIOIYJSIPHOTO >KypHama «XuMus W 3u3HBY. https:// gotourl.ru/4785 Pexum
J0CTyTa: CBOOOTHBIA.
3. Calitr 0 XUMHHM: KJIacCHYECKHe YYCOHUKH, CIPABOYHUKHU, ODHIUKIONEINH, ITOUCK
OpPraHMYECKUX U HEOPraHMYECKUX PEaKIMil, COCTaBICHHE ypaBHEHHM peakuuii. https:// www.
xumuk.ru/ Pexxum poctyna: cBOOOIHBIN.
4. Tlnardpopma Zoom Jijist IPOBEACHUS OHJIAMH-3aHATUH U BHICO-KOH(MEPEHIIUN. [ DIEKTPOHHBIH
pecypc]. Pexxum noctyma: https://zoom.us/.
5. DnextpoHHass uH(pOpPMAIMOHHO-OOpa3zoBareiabHass cpena Ha 1atdpopme Moodle.
[DnexTpoHHBIH pecypc]. Pexum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecrniedyeHa He00XOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOro odecreyeHust


https://moodle.ospu.su/
https://zoom.us/
https://elementy/ru/
https://postnauka.ru/themes/chemistry

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O IIPEJIMETA

KoHTpomme W omeHKa pe3ylbTaToB OCBOEHHS O00IIe00pa30BaTEeIbHOIO IpeaMera
PacKpBIBAIOTCA Yepe3 AUCHUIUIMHAPHBIE Pe3yNIbTaThl, HAlpaBJICHHbBIC Ha ()OPMHUPOBAHNE OOIINX
KOMITETEHIIHH TI0 pa3zenaM u TeMaM COJIepKaHus yueOHOro MaTepuara.

[IpomesxyTounas arrectanus B popme audpepeHInpoBaHHOTO 3a4eTa.

O6uue 1 npodeccuoHaIbLHbIE Pa3gen/Tema TH oeHOYHBIX
KOMIIETEHIINHA MepoanﬂTHﬁ
OK.01 Pl: Tema 1.1 - YCTHBIN 01poc;
P2: Tema 2.1, Tema 2.2 - 3amaun Ha COCTaBIICHHC
IIK 2.1 P3: Tema 3.1 XUMUYECKUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIOIL30BaHUS
4.3 XUMHYECKOM CHMBOJHKH H
P5: Tema 5.1 Ha3BaHUM COCOMHEHUM IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEXIYHAPOIHOIO coro3a
TEOPETUYECKON U MPUKIATHON
XUMUHU u TPUBUATIBHBIX
Ha3BaHUN JIS COCTaBIICHUS
XUMHUYECKUX POpMYIT;
- 3aciymuBaHue COOOIIEHUN
U OIIEHKA WX MOJATOTOBKH;
- Pesynmprar  BBIMOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paloT;
- Pesynprar  BBINOJTHEHUS
MPaKTUYECKON paboThI;
-IIpakTuKO-OpUEeHTUPOBAHHBIE
3a1aHUs;
- [Ton6op, aHaau3 51
npeoOpa3oBaHme y4eOHOU
nH(hOopMaILun
OK.02 Pl: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acnymuBaHue COOOIICHHIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKa HX ITOJTOTOBKH,
3.3 - 3amaHusa Ha KMCIIOIL30BAaHUS
P4: Tema 4.1, Tema 4.2, Tema | XUMHYECKOM CHUMBOJIMKH |
4.3 Ha3BaHMIl COCOUMHCHUH 110
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COor03a
P7: Tema 7.1 TEOPETUYECKON 1 MPUKIIATHON
XAMUH u TPUBUATIBHBIX

Ha3BaHUM Ui  COCTaBJIECHHUs
XUMHUYECKHX (POPMYIT;

- PesynbraTr  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX padoT

- Pesynmbrar  BBINONHEHUS
MPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJJaHus;




- Ilombop, aHamuz w
npeoOpazoBaHue y4eOHOU
uH(hopMaLuu

OK.04

IIK 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUH
1 OLIEHKA UX MOATOTOBKHU;

- 3a/laHug Ha MCHOJIb30BaHUS
XUMUYECKOH CHUMBOJUKH U
HAa3BAaHUM  COCOMHEHUH IO
HOMEHKJIAaType
MEXIyHapOAHOIO coro3a
TEOPETUYECKON U MPUKIATHON
XUMUU U TPUBUAJBHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINOJTHEHUS
MIPaKTUYECKON paboThI;

- Pesynprar  BBINOJIHEHUS
nabopaTopHON PabOTHI;
-IIpakTuKO-OpUEeHTUPOBAHHBIE
3aJlaHus;

- llombop, aHamuz w
npeoOpa3oBaHue y4eOHOU
uH(hopMaLuu

OK.07

IIK 2.1

P7: Tema 7.1

-IIpakTrKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU
nHpopmanuu;




S HEPEYEHB UCIHIOJIB3YEMbIX METO/J1OB OBYYEHUA

5.1 TIlaccuBHble: OMpoOC, PENPOAYKTHUBHBIE YHPAXXHEHUS IO 3aKpeIUICHHI0 U OTpaboTKe
U3y4EHHOI'0 MaTrepuasia

5.2 AKTUBHBIE W MHTEPAaKTHUBHBIE: 3BPUCTHYECKHE Oecedbl, IUCKYCCHM, KpPYIJblii CTOI,
Mpe3eHTAalMsl, BUKTOPHHA, KBECT.



