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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITIPOT'PAMMbBI YYEBHOI'O TIPEIMETA
OVYIlL.12 XUMUs

1.1 Ob6nacte npumeHennst padoyeii NporpaMmblI

O6meoOpazoBarenbHblii yaeOHbI mpeamer OVIL12 Xumus siBiasercs o0sA3aTEIbHOM YaCThIO
0011e00pa3oBaTenbHOr0 MHKIA 00pa3oBarenbHON mnporpammbl B coorBerctBuu ¢ ®I'OC CIIO mo
cnenranbHocT  23.02.06 TexHuueckas »dKCIUIyaTalus IOJBM)KHOTO COCTaBa JKEJIE3HBIX JOpPOT
(yrBepxkneH mnpukazom MunnpocBemenuss Poccun ot 30.01.2024 Neb55). PaGouast mporpamma
OVII.12 Xumus paspadorana B coorBeTcTBuu ¢ PI'OC COO (B neicTByIomEeld peakiiui) U C y4ETOM
OpUMEpHOH  pabodeld  mporpamMmbl  00HIE00pa30BATEIbHON  AMCHUIUIMHBL  «XUMHS» IS
npodecCuoHaIbHBIX 00paszoBarenbHbIX opranuszanuii UPIIO (yrBepxkaena mpotokosiom Ne6/2025 ot
«18» anpenst 2025 r.).

[Tpu peanuzamuu pabouell MporpaMMbl MOTYT HCIIOJIB30BAThCS Pa3IUYHbIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE€ JUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUYEHHE.

Pabouas mporpamma yuebnoro mpenmera OVIL.12 Xwumus MoxkeT OBITH HCIIOJIIB30BaHA B
po(ecCHOHATLHOW TOJATOTOBKE, IEPEIOATrOTOBKE U IOBBIMICHUW KBaIM(HUKAIMK pabodux IO
npodeccusim.

1.2 Mecto yueoHoii tucuunauHbl (mpeamera) B crpykrype OIIOII-IIIICC3:

B yuebnsix mmanax OIIOII-IINICC3 yuebnsii npeamer OVYIIL.O5 T'eorpadus Bxoautr B cocraB
o0mMX y4eOHBIX TUCIHUIUIMH (MpeAMeToB), (GOpMHUpPYEMbIX M3 00S3aTENbHBIX MPEIMETHBIX oOiacTeit
®I'OC cpemnnero obmero obpaszoBanus, st cneruanbHocteid CI1O. C yuérom mpoduist ocBanBacMoi
CHeNHabHOCTU JaHHBIN Y4eOHBII npeaMeT peanusyeTcs Ha 1 Kypce.

1.3 Mecto yueonoro npeamera B cTpykrype OIIOII-TIIICC3:

Oo6meobpazoBarenbHblil yueOHbIN npeamer OVYIL12 Xumusa nzydaercss Ha 0a30BOM YpOBHE B
o0m1eo0pa3oBaTelbHOM 1LIHMKJIE Y4eOHOro IJJaHa OCHOBHOM mpodeccHoHaIbHOM 00pa3oBaTenbHON
nporpaMMsel criequanbHocTH 23.02.06 TexHuyeckass SKcIuryaranus MOJABUKHOTO COCTaBa JKEJE3HBIX
JOpOT.

Tpynoemkocts yue6Horo mpeamera OVIIL.12 Xumus Ha 6a30BOM ypOBHE COCTaBiseT 72 yaca, U3
KOTOpBIX 64 uyaca — 0a30BbIM MOAynb (6 pasnenoB) M 8 yacoB — mpukiIagHo Moaynb (1 pasgen),
BKJTIOYAIOIIUI TPaKTUKO-OPHEHTUPOBAHHOE CO/IEpKaHNEe KOHKPETHOW PO(eCcCuu UITH CIIeUaTbHOCTH.

[Ipuknagnoit Momynbs BKIOYAeT oauH pasnen. Pazmen 7 «Xumus B ObITY U MPOU3BOJICTBEHHOU
JesTeIbHOCTH YeJIOBEKa» pealn3yeTcs A YKPYIMHEHHBIX TPYMI crenuanbHocTel / mpodeccuit: 23.00.00
Ha Marepuaje, CBSI3aHHOTO C JKOJIOTMYECKON O€30MacHOCTHIO M OIICHKOM IMOCJEICTBHI OBITOBON U
MIPOU3BOJICTBEHHON  J€ATENbHOCTH, MO OTpaciasiM Oyaymed mnpodeccHoOHaNbHOW  JIeSTeTbHOCTH
00yJaronmxcs.

1.3 Iliianupyemblie pe3yJibTaTbl 0CBOCHHUS Y4eOHOI0 MpeaMeTa:

1.3.1 Iean yyeOHOro npeamera:

dopMupoBaHHUE y CTYJCHTOB MPEICTABICHIS 0 XUMHUECKOW COCTABJISIONIEH €CTECTBEHHOHAYIHON
KapTUHbl MHpa KaK OCHOBBI NPHUHATUS PEIIEHUH B >KU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYAlMSIX,
OTBETCTBEHHOTO MTOBEJICHUS B IPUPOTHON Cpejie.

3agaun npeMera:

1) cdopmupoBaTh MOHUMAHKHE 3aKOHOMEPHOCTEH MPOTEKAHHS XMMHUYECKUX IMPOIIECCOB U SIBIICHUN B
OKpyXKarolleil cpene, LENOCTHOM HayyHOW KapTUHBI MHpPa, B3aWMOCBS3M M B3aUMO3aBHCUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABISITH (POPMYJIBI HEOPraHMYECKUX W OPTaHMYECKUX BEIIECTB, ypaBHEHUSI
XAMUYECKHUX PEaKINiA, OOBSCHSITH UX CMBICII, HHTEPIPETHPOBATh PE3YIIbTATHl XUMUYECKUX dKCIIEPUMEHTOB,

3) chopMHpOBaTh HAaBBIKM TPOBEIACHHUS MPOCTCHIIMX XHUMHYECKUX OKCICPHUMEHTAIBHBIX
WCCIICIOBAaHUA C COOJIIOJICHHEM TIpaBWi O€30macHOro OOpaleHusl ¢ BEIIeCTBaMU M J1a00paTOPHBIM
000pyIOBaHHUEM;



4) pa3BUTh YMEHHS HCIOJb30BaTh HH(POPMAIIMIO XUMHYECKOTO XapakTepa W3 Pa3IUYHBIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS POTHO3UPOBATH TOCICACTBUS CBOCH JICSTEILHOCTH W XHUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U ITPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTU JOCTHDKCHHH XUMHUYCCKOW HAYKH W TEXHOJOTHH IS
Pa3BUTHS COLATBHOM 1 IPOU3BOACTBEHHOM cdep.

1.3.2 B pe3yJabTare 0CBOCHUS Y4eOHOI0 NMpeIMeTa 00y4aloIIUIics 10/ 2KeH

yMeTh:

- Ha3bIBaTh U3YUYEHHBIC BEILIECTBA 110 «TPUBUATBHONY MU MEXKITYHAPOIHON HOMEHKIIATYpPE;

- ONPEAEIIATh: BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB, TUIl XUMUYECKON CBSI3U
B COCIMHEHMUSIX, 3aps/i MOHA, XapakTep CpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHU,
OKHCJIUTENb W BOCCTAHOBUTEIb, NPHHAMJIEKHOCTh BELIECTB K pPa3IM4YHBIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: 3JEMEHThl MAJIbIX MEPUOJOB IO UX NOJIOkKEeHUIo0 B [lepunonnueckoi cucreme
JI.1. MenneneeBa; oOImMe XWMHUYECKHE CBOMCTBA METAJUIOB, HEMETAIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX W OPraHUYECKUX COCIMHEHHMH; CTPOEHHE W XHMHYECKHE CBOMCTBA HW3YYEHHBIX
OPraHNYeCKUX COCTUHECHUM;

- 00BSACHATH: 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOIY XMUMHUECKOM
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOKEHUS XMMHUECKOT0 PABHOBECHUS OT Pa3INUHbIX (DaKTOPOB;

- BBINOJHATh XUMHUYECKUNA SKCIEPUMEHT [0 PACMO3HABAHUIO BAXXHEHIIMX HEOPTAHMYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSITEIBHBIN MOUCK XUMUYECKOW MH(POPMALIMKA C UCIOJIb30BAHUEM Pa3JIMYHBIX
HMCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHETa);
WCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH ISl 00pa0OTKH U Tepeadyd XUMUYSCKON HH(OpMAIIUY U ee
MIPEJICTAaBJICHUS] B pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MMPAKTUIECKON
NESTETPHOCTH U TIOBCETHEBHOW KU3HMU JUIS: - OOBSICHEHHUS XUMHUYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupoae, OBITY M Ha TPOU3BOJACTBE; - OMNpEICNeHUs BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUSIX M OIEHKH UX MOCJIEICTBHIA;

- DKOJIOTMYECKH IPaMOTHOIO ITOBEICHUS B OKPYXKaIOLIEH cpene;

- OLECHKU BJIMSHHUS XMMHUYECKOTO 3arpsi3HEHUs OKpYXarolled cpelbl Ha OpraHu3M 4YeloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3onmacHoro oOpallleHHs C TOPIOYMMHM U TOKCHUYHBIMHU BELIECTBaMH, J1aOOpaTOPHBIM
000pyIOBaHUEM;

- PUTOTOBJICHUSI PACTBOPOB 3aJaHHOM KOHIICHTPAIIUK B OBITY U HA TPOU3BO/ICTBE;

- KPUTHYECKON OIICHKH IOCTOBEPHOCTH XHMHUYECKOW HH(pOpMAIUH, TMOCTYMAIOMEH W3 pPa3sHBIX
HMCTOYHUKOB;

- MIOHUMATh B3aUMOCBSI3b YUEOHOUM NUCIHUTUIMHBI C 0COOCHHOCTSIMU TIpodeccuu mpodeCcCHOHaTbHON
NesITeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUSI 110 TaHHOM y4eOHOM TUCITUIUINHE.

3HATh:

- BaXHEUIIME XWMHUYECKHE TIOHSATHS: BEIIECTBO, XHMHYECKHUH DOJEMEHT, aToOM, MOJIEKYJa,
OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJSpHas MacChl, MOH, AJUIOTPOIHs, M30TOMbI, XUMUYECKAsl CBA3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIIEHUSI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TEIIOBOM 3(PQEeKT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTallu3, XUMHUYECKOe pPaBHOBECHE,
YTIEPOAHBIN CKeNeT, QyHKIMOHANIbHAS TPYIINa, H30Mepusl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUs MAcChl BEILIECTB, MOCTOSHCTBA COCTaBa, MEPUOANUECKUI
3aKOH,;

- OCHOBHBIE TEOPUM XUMHUU: XUMUUYECKOW CBSI3U, FIEKTPOJUTUUYECKON AUCCOLMALIMM, CTPOCHUS
OPraHNYEeCKUX COCTUHECHUI;



- BOKHEHUIIIME BEIIECTBA U MAaTEPHAIbl: OCHOBHBIE METAJUIBI M CILJIABbI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasl KHCIJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUsS, METaH, ATWJICH, alleTUJICH, OCH30,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeT4yaTKa, OeJIKU, UICKYCCTBCHHBIE M CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.3.3 Ilnanupyembie pe3yJbTAThl 0OCBOEHHSI Y4eOHOI0 MpeaMeTa:

Ocoboe 3HaueHne yueOHbli npeamer umeet npu popmupoanuu 1 pazsutiun OK u I1K:

OO6ume Ilnannpyemble pe3yabTaThbl 00yUeHUs!
KOMIIETEHIIMH O6mue’ I[l/lcmzlr[.lmﬂapﬂl,le3

OK 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA: - BJIAJICTh CHUCTEMOM
Bri6upats criocoOb1 - FOTOBHOCTb K  TPYyAY, OCO3HAHHE | XUMHUYECKUX 3HAHUH,
penieHus 3anaqy [IEHHOCTH MacTepCTBa, TPYI0II00UE; KoTOpas BKJIFOYACT:
npodeccnoHaTBEHOM - TOTOBHOCTb K aKTUBHOHM JCATCIHLHOCTH | OCHOBOIIOJATAIOIIKME ITOHSTHS
JIeSITCIbHOCTHU TEXHOJIOTHYECCKON u COLIMAJIBHON | (XMMHYECKUN DJIEMEHT, aToM,
MIPUMEHUTEITEHO HAIPaBJIICHHOCTH, CIIOCOOHOCTh MHHUIIMHUPOBATH, | AIEKTPOHHAS 000JI0YKA aTOMa,
K pa3JIMYHbIM IJITAHUPOBaTh U CaMOCTOSATENIbHO BBIMOJIHSATH | S-, p-, d-amexTpoHHbIC
KOHTEKCTaM TaKyIo JIEeSITEIIbHOCTD; opouranm aTOMOB, HIOH,

- HWHTEpEC K Pa3IMYHBIM chepam | MoekyIa, BaJICHTHOCTb,

po¢eCCUOHAIBHON JIEATEILHOCTH,

OBianenne  YHMBEpPCAJIbLHBIMU

NMO3HABATEJIbLHBIMH € CTBUSIMH:

a) 0a3oBble JJOrHYecKHe J1eiicTBUs:

- CaMOCTOSITENIbHO dbopmynupoBaTh u

aKTyallu3upoBaTh MpoOlieMy, paccMaTpUBaTh €e

BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBI MpPU3HAK WIN

OCHOBaHHS JJISi CPAaBHEHWS, KIACCU(PHUKAIUH U

0000IIICHNST;

- OINpEeNeNsTh I JESTETHbHOCTH,

MapameTphbl U KpUTEPHH UX TOCTHKEHHUS,

- BBIABJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JICITEILHOCTH,

OILICHUBATh COOTBETCTBUE PE3YJBTATOB  IICIISIM,

OIICHUBATH PHCKH TIOCTICICTBHIA JCSATCIIEHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TP PEIICHHN

KU3HEHHBIX TIPOOIIEM

0) 0azoBbIe HCC/IEI0BATEILCKME IeHCTBYS:

- BIIQJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIIECKON
TIPOCKTHOM JeATeIIEHOCTH, HaBBIKAMHU
pazpernieHus mpooem;

- BBIBISITh TPHYMHHO-CIICICTBEHHBIE CBS3H U

aKTyaJIM3UpOBaTh 3aja4y, BBIIBUTATh THIIOTE3Y €€

PpEIIeHNS, HAXOAWTh apryMEHTBI IS IOKA3aTeIbCTBA

CBOMX YTBEp)KIEHUH, 3a/aBaTh MapaMeTpbl U

KPUTEPUU PEIICHUS;

- aHAJIM3WPOBATh TMOJYYEHHBIE B XONIE PEIICHUS

3a7a4d pe3yabTaThl, KPUTHUECKH OIEHUBATh WX

Y4eOHbIMH

3a/1aBaThb

ANEKTPOOTPHUIIATEIBHOCTb,
CTETeHb OKHCIICHHUS,
XUMHYECKasi  CBSi3b,  MOJIb,
MOJIIDHAsl Macca, MOJISIPHBINA
0o0beM, YIIIEPOJHBIA  CKEJNeT,

(byHKIMOHANIBHAS rpymnma,
paauKall, U30Mepusi, U30MEpBI,
TOMOJIOTMYECKUI psz,
TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCJIOPOJI- U
a30TcoJepIKaIIHeE
COEIMHEHNS, OHOIOTHYECKHA
aKTUBHbBIE BElIECTBA
(yrneBonbl, KHUpBIL, O€NKH),
MOHOMED, oJumep,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COETMHEHMUS,
KpUCTAJUIMYECKasi  pelleTKa,
TUMBl XUMHUYECKHX PEaKIHi
(OKUCTUTENbHO-
BOCCTaHOBHTENbHBIE, 3K30- U
SHJIOTEPMHUYECKHE,  PEAKIUH

HMOHHOTO OOMeHa), pPacTBOp,
ANIEKTPOJIUTHI, HEATEKTPOJIUTBI,
ANEKTPOIUTHYECKAS

JMCCOLMALUs,  OKHCIUTENb,
BOCCTaHOBHUTENIb,  CKOPOCTh
XUMHYECKOU peaKIuy,
XHMHUYECKOE paBHOBECHE),
TEOPHUM M 3aKOHBI _(Teopusi

2/ Ka3BIBAIOTCS JMMHOCTHBIE 1 MmeranpeaMetHbie pesyibtatel u3 ®I'OC COO (B mocnemueit penakuuu ot 12.08.2022) B
oTryaroibHOU Gopme, hopMupyeMble 00111e00pa30BaTENBHOMN AUCIMIUINHOMN
s JucuurmmHapHsie (IpeIMeTHbIE) Pe3ysIbTaThl YKa3bIBAIOTCS B COOTBETCTBUM C MX MOJHBIM nepeyneM Bo ®I'OC COO (B
nocuenHen pegakuu ot 12.08.2022)




JIOCTOBEPHOCTh, NMPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTh 3HAHWsI B ITO3HABATEIILHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEACATEITbHOCTH;

- YMEThb HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BLIIBUATAThH HOBEIE HJIEH, npeJyiararb
OPUTMHAJIBHBIE TTOIXObI U PEIICHHUSI;
- CHOCOOHOCTD X HCIOJIL30BAHUS B

MO3HABaTEILHOM 1 counaanoﬁ IIPaKTUKE

XHMHYECKOTO CTPOCHUS
oprannveckux BemiectB A.M.
bytnepoga, Teopus
ANEKTPOIUTHICCKOM
JIACCOLIMAIINH,
nepuonuyeckuii  3akoH JI.HM.

Menpeneena, 3aKOH
COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHM SI3BIK XHUMHH,
(baKTOJ'IOl"I/ILIeCKI/IC CBCICHUSA O

CBOMCTBAX, COCTaBe,
MOJlydeHUH U 0O€30MacHOM
HCIIOJIb30BAHUU  BAKHEUILINX
HEOPraHUYECKUX "
OpraHMYECKUX BELIECTB B
OblTy U IIPaKTUYECKON
JIESITEIbHOCTH YEJIOBEKa,

- YMETb BBISIBIISITh
XapaKkTepHble TPU3HAKU U
B3aUMOCBSI3b W3yYEHHBIX
HIOHATHH, [IPUMEHATD

COOTBETCTBYIOIINE TOHSITHUS
IpU OMUCAHUM CTPOCHHUS U
CBOICTB

HEOPraHUYECKUX u
OpPraHMYECKUX BELIECTB U UX
NPEBPALLECHUI; BBISBIIITh
B3alMOCBSI3b XUMHUYECKUX
3HAHUA C  TOHATHSIMH U
NPEICTABICHUSIMHI JPyTUX
€CTECTBEHHOHAYYHbBIX
IIPEAMETOB;

- YMETh HCTOJIb30BATh
HAaUMEHOBAaHMUS XUMHUUYECKUX
COCIMHEeHU
MEXIYHAPOJIHOTO coro3a
TEOPETUYECKON M MPUKIIATHON
XUMHAHA u TpUBHAIBHBIC
Ha3BaHUS BaXKHEHIIIHNX
BEIIECTB (ITWIJICH, AalleTHUJICH,
TJIULIEPHUH, ¢benou,
dhopmanbaeru, YKCyCHast
KHCIIOTA, TJIMLWH, YTapHbII
ra3, yrjieKuciblid ra3, aMMHaK,
raiieHasl M3BECTb, HeraireHas
W3BECTh, NIMTHEBAs coda |
JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX u
OpPraHUYECKUX BEIIIECTB,
ypaBHEHUS XUMHUYECKHUX
peakuuii,  OOBSACHATH X
CMBICIT, MOJITBEPKIATh
XapakTepHbIC XUMHUUYECKHUE




CBOICTBa BCIIIECTB
COOTBETCTBYIOIUMU
AKCIIEPUMEHTaMH U 3aIMUCIMHU
ypaBHEHUH XHUMHYECKHX
pEeaKnii;

- yMeTh yCTaHaBIIMBaTh
MPUHAIISKHOCTh  M3YYEHHBIX
HEOPraHMYECKUX u
OpPraHUYeCKHUX  BEIECTB K
ONpeNeJICHHbIM ~ KJlaccaM |

rpymnmnam COEJTMHEHUH,
XapaKkTepU30BaTh UX COCTAB U
BayKHEHIITHE CBOICTBA;
OTpeAesTh BHU/IBI
XUMHYECKHX CBs3E
(xoBasIeHTHas, HMOHHas,
METaJINYECKasd,

BOJIOPOHAST), THUIILI

KPUCTAUTMUECKUX  PEIIETOK
BEIIECTB; KJIACCHU(PHUIIMPOBATH
XUMHUYECKHE

peaKkiuy;

- copMupoBaTH
IIPEJICTaBJICHUS: 0
XMMHYECKON COCTaBJISIFOIICH
€CTECTBEHHOHAY4YHOU
KApTUHBI MUpPA, POJIA XUMHUU
B MIO3HAHUHU SIBJICHU
npuponbl, B (hopMUpOBaHHUH
MBIIUIEHUS W KYJbTYpbI
JUYHOCTH, ee
(YHKIIMOHATIBHON
TPaMOTHOCTH, HEOOXOIUMOi
JUISL PELIeHHs] TPAKTHUYECKUX
3a1a4 u 9KOJIOTUYECKH
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO "
MPUPOIHOM CPEE;

- yMEThb TPOBOAWUTH PACUYETHI
0 XUMHUYECKUM (popmyrnaMm u

YpaBHEHUSM XUMHUYECKUX
peaKkuuii ¢ MCHOJIb30BaHUEM
buzmgecKkux BEJINYMH,

XapaKTePU3YIOIUX BEIEeCTBa
C KOJMYECTBEHHON CTOPOHBI:
Macchl, o0bema
(HOpMaJIbHBIE yCIIOBUS)
ra3oB, KOJIMYECTBA BEILECTBA;
HCII0JIb30BAThH CHUCTEMHBIE
XUMHMUYECKHE  3HAaHUA Ui
[IPUHATUSA peLeHuit B
KOHKPETHBIX YKU3HEHHBIX
CUTyalllsIX,  CBA3aHHBIX C
BEILIECTBAMHU u ux




ITIPUMCHCHHUEM.

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
cpeacTsa TIOWCKa,
aHaim3a u
HUHTEPIPETAINH
nHpopmaruu u
nH(pOPMAaLOHHBIE
TEXHOJIOTUHU TUIS
BBIMIOJIHEHUST  3aja4
npodeccroHanbHOI
JESTeTbHOCTH.

B 00s1acTH IEHHOCTH HAYYHOT'0 ITO3HAHUSA:

- copMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAYKH U OOILECTBEHHOW MPaKTUKH,
OCHOBAHHOTI'O Ha JTUAJIOre KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJITYPHOM MUDE;

- COBEpILIECHCTBOBAHHE SI3bIKOBOM M UHUTATEIILCKOM
KYJbTYpbl KaK CpEICTBA B3aMMOJECHCTBUS MEXKIY
JIFOJIBMH U TTIO3HAHUS MUDA;

- OCO3HaHME IIEHHOCTM HAyYHOH JEATEIbHOCTH,
TOTOBHOCTb  OCYLUECTBIISITH  IPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATEIbHOCTD
WH/IMBUTYaJIbHO U B TPYIIIIE;

OsJageHne yHMBepCAJIbHBIMHM Y4eOHbBIMH
NMO03HABATEJIbLHBIMH J1€ICTBUSIMM:

B) padora ¢ uHopmanueii:

- BJIQJICTh HABBIKAMH TOJTYYCHUST MH(DOPMAIH U3
HMCTOYHUKOB  PA3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISITh ITOMCK, aHAJIN3, CUCTEMATHU3alUI0 U
MHTEpIIpeTalnio UH()OpMALIMU Pa3IMYHBIX BHUIOB
u

(dbopM mpescTaBiIeHUS;

- co3/aBath TEKCThl B pa3IMuHbIX (opMarax ¢
ydeToM Ha3HayeHus HUH(pOpMalMu U LENeBOi
ayJIMTOpUM, BBIOMpas ONTHMATbHYIO  (dopMy
MIPEACTABJICHUS U BU3YyaJIM3alllN;

- OLICHMBAaTh JIOCTOBEPHOCTh, JETMTUMHOCTb
uHpOpMaIK, €€ COOTBETCTBHE IMPAaBOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaMm;

- HCMONIK30BaTh CPEACTBA WH(POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUU

KOIrHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPTaHU3aIMOHHBIX  337ady ¢  COONIO/IEHUEM
TpeOoBaHuUI OPrOHOMMUKHU, TEXHUKU
0€30I1aCHOCTH, THTHEHBI, pecypcocOepexeHus,
IpaBOBLIX n
TUYECKHX HOpPM, HOPM HHGPOPMAIMOHHOI
0€30ITacCHOCTH;

- BIIQJICTh HABBIKAMU PACMO3HABAHUS W 3AlUTHI
nHpopMaImy, WHPOPMAIIMOHHONW — OE30MacHOCTH
JIMYHOCTHU

- yMeTh IUIAHUPOBaTh U
BBITIOJTHATD XUMHAYECKUH
SKCHEPUMEHT  (IIPEBPAILCHUS
OPraHWYeCKUX BEIIECTB IIPU
HarpeBaHHY, MIOJTy4eHHUE
STWIEHA W H3y4eHHE ero
CBOJACTB, KaueCTBEHHBIC
peaKnuMM  Ha  aJIbJACTHIbI,
Kpaxmay, YKCYCHYIO KHUCJIOTY;
JeHarypanys — OeJKOB — IpH
HarpeBaHuu, HIBCTHHIC

peakiu OeNKOB; TPOBOIUTH
peakuuMu HMOHHOTO OOMeEHa,
OIPECISITh CPEAy BOJIHBIX
pacTBOpOB, KaueCTBEHHbIC
peakiyn Ha cynbdar-,
KapOoHaT- ¥ XJIOpUA-aHUOHBI,
Ha KaTMOH aMMOHMs; pCHIaTb

IKCIIEPUMEHTATBHBIC — 33]1auu
nmo TtemMamM "Meramisl" U
"Hemerasbr") B

COOTBETCTBUHM C IPaBUJIAMU
TEXHUKUA O€301acCHOCTH TIpH
O0pallleHuH C BEIICCTBAMH H
J1a00paTOPHBIM

000pyI0BaHUEM; TIPEICTABIIATH

pe3yabTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (opme
3anucu ypaBHEHHUI

COOTBETCTBYIOLIUX PEAKIMI U
(hopMynHpoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE€3YJbTaTOB;

- yMeTb aHaIN3MPOBATh
XUMHYECKYI0  HH(POPMAIIHIO,
MOJy4aeMyl0 W3  pa3HbIX
HMCTOYHHUKOB (cpencts
MaccoBoM MH(pOpMalLUH, CETh
Wutepuer u npyrue);

- BIaJIETh OCHOBHBIMU
METOJIaMi Hay4YHOTO TO3HAHUS
BEIIECTB M XUMHYECKUX
SIBJICHUH (mabmmoneHue,
U3MEpeHue, HKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMETh NPOBOAMTH PACUETHI
M0 XUMHUYECKUM (hopMynaM U
YpaBHEHUSM XUMHUYECKUX
peakuuii ¢ HCIOJIb30BaHUEM
¢buznyeckux BEJIMYUH,
XapaKTEPHU3YIOIIMX BEILIECTBA C
KOJIMYECTBEHHON CTOPOHBL:
Macchbl, oobeMa (HOpMaJbHBIE
YCIJIOBHSI) Ta30B, KOJIMYECTBA




BEILIECTBA; HCIIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE
3HaHUS JUISL MPUHATUSA
peuieHuii B KOHKPETHBIX
YKU3HEHHBIX CUTYALIUsIX,
CBSI3aHHBIX C BELLIECTBAMH U UX
IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpPa3BUTHUIO, | - YMEThb IUIAHUPOBaTb U
DddexTuBHO CaMOCTOSITETIBHOCTH ¥ CAMOOIIPEEIICHHIO; BBITIOJIHSTh XUMHUYECKUN
B3aUMOJICHCTBOBATh | - OBJIA/ICHUE HaBBIKAMU y4€0HO- | SKCIIepUMeHT  (TIpeBpaIeHus
u paboTarh B | UCCIIEIOBATENLCKON, MPOEKTHOM M COLUMAILHOM | OPraHWYECKUX BEHIECTB IPU
KOJJICKTUBE U | ACATCIIBHOCTH, HarpeBaHuH, OIy4YeHue
KOMaHJe. Osiagenue YHMBEPCAJILHBIMH | yTUJIECHA W MU3YYECHHUE €r0
KOMMYHUKATUBHBIMH HeﬁCTBHﬂMH: CBOﬁCTB, KayeCTBEHHbIC
6) COBMECTHaA JC€ATCJIbHOCTD: peakummn Ha aJbJICTHUIBI,
- NOHMMATb M WCHONBb30BATH NPEUMYIIECTBA | kpaxmall, YKCYCHYIO KHCIOTY;
KOMAaH/IHOUM Y WH/IUBUAYAILHON pabOThI; JeHaTypalysi  OCIKOB  IIpHU
- NpUHUMATH LEMM COBMECTHOH NEATENBHOCTH, | yarpeBaHuH, HBETHBIC PEAKIIH
OpraHM3OBBIBATL W KOOPMHUPOBATH NEHCTBHS MO | Genkop; MPOBOAMTH PEAKLHH
o o b
€€ JIOCTHKEHHMIO: COCTAaBJIATH IUIAH JICHMCTBHIA
A H A > | HOHHOTO o6MeHa,
pgcnpeneﬂsm) POl € y4ETOM MHEHHI %/‘IaCTHI/IKOB OTIPeNENATh  CPelly BOHBIX
00CyXJ1aTh pe3yJIbTaTbl COBMECTHOM pal OTgI, PACTBOPOB, KAYCCTBCHHEIC
- KOOpAUHUPOBAT
PAMHUPOBATE M BRUIONHATE  PabOTY B | poeryny Ha cymbar-,
YCIIOBUSIX peaIbHOrO, BUPTYaIbHOTO u
. KapOOHAT- U XJIOPUI-aHUOHBI,
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;
Ha KaTMOH aMMOHHS; pEIIaTh
- OCYILECTBJISITb IO3UTUBHOE CTPATErMYECKOE
JKCIIEPUMEHTAIIBHBIE  3aJa4d
MOBEJICHUE B PA3JMYHBIX CUTYalUsIX, MPOSIBIATH " "
no TtemMaM "Mertabsl" "
TBOPUYECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM | |, "
Hewmeramnbr") B
OgaaieHne YHUBEPCAIBHBIMH PeryJIsiTHBHBIMU
. COOTBETCTBUU C MPABHIIAMHU
ACHCTBUSMMU: 5
N TEXHUKU [TACHOCTU IIPU
r) IPUHATHE ce0sl M APYTUX JIAeH: % C301IACHOC P
- IPUHUMATh MOTHUBBI W AapryMEHTBhl JIPYIHX 0 16)a1ueHI/n/1 C BeIcCTBaMM H
JIXOJIEH IPY AHAJIM3E PE3YIIBTATOB JIEATEIBbHOCTH; Hg OpaTOpHBIM
- PU3HABATH CBOE MPABO M MPaBo APyrux Jmojeii | OCCPYAOBAHHEM, HPC/ICTABILITE
Ha OIIHOKH; PE3YJIbTaThI XUMHUYECKOTO
- pA3BMBAaTb CHOCOOHOCTb MOHMMAaTh Mup c | OKCMEpUMEHTa B dopme
TIO3MIIMH JIPYTOr0 YeIOBEKa,; 3armcn YPaBHCHIN
COOTBETCTBYIOLIUX PEAKIINI U
(hopMynMpoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB
OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS S - copmMHupOBaTH
ConeiicTBOBaTh - chOpPMUPOBAHHOCTh IKOJIOTHUECKON KYIBTYpPBI, | IPEACTaBICHHUSL: 0
COXPAHEHUIO MMOHMMAHUE BIIMSHUS COIMATbHO-YKOHOMUYECKHX | XUMUYECKONH  COCTaBIIAIOLLEH
OKpY)KaroIIel cpejsl, | MPOLECCOB HA COCTOSIHUE PUPOAHOM U COLIMAIBHON | €CTECTBEHHOHAYYHOM
pecypcoc6epe)KeHH}o, Cp€abl, OCO3HaHHC TJI00aJIBHOTO XapakTepa | KapTUHBI MUpa, POJIM XUMHUH
IIPUMEHATH 3HAaHUY | OKOJIOTHYCCKUX np06neM; B IIO3HAHUHN SIBJICHUU
00 W3MEHEHUH | - TUTAaHUPOBAaHWE M OCYIICCTBICHUE ICHUCTBUI B | IPUPOJbI, B (OPMUPOBAHUU
KJIUMaTa, TPUHIATBI OKPY)KaIOHIeﬁ Cp€ac Ha OCHOBE 3HAHHA uenef/i MBIIIJICHU ST n KYJIbTYPBI
GepPEKITHBOrO YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA; AKTHBHOE | JINYHOCTH, ee
IPOM3BOJICTBA, HETIpUSTAE  NIEWCTBUH, TNPUHOCAIIMX  Bpexd | QYHKIHMOHAIBHON
s dpexTUBHO OKPYKaroIlEe Cperie; IPaMOTHOCTH, HEOOXOJMMOM
NeficTBOBATD g | - YMEHME TIPOrHO3MPOBATH HEONArONPHMATHEIE | VI PELICHUS NPAKTHYECKHUX
Ype3BIYANHBIX 9KOJIOTUYECKUE TMOCIEACTBUS NPEINPUHUMAEMBIX | 3a[a4d JKOJIOTUYECKHU

JICWCTBUM, IPEIOTBPAIIATh HX;

00OCHOBAHHOI'O OTHOIIEHUSA K




CUTyalluAgX.

- pacoinpcHUC OITbITa JCATCIIBHOCTH
JKOJIOTHYECKOM HAIpaBJICHHOCTH;
- OBJIaJACHHUC HaBbIKaMH yqe6H0-

HCCIICAOBATEIbCKOM, MPOSKTHOM M COIMAIbHOM
JIEATEILHOCTH;

CBOEMY 3JI0POBBIO u
NPUPOIHOM Cpee;

- yMeTh coOMIo/aTh IMpaBuiia
9KOJIOTUYECKU
1es1ecoo0pa3Horo MoBeIEHUs
B ObITY W TPYAOBOH
NEeATeNIbHOCTH B LEJISIX
COXpaHEHHs CBOETO 3/I0POBBS
U OKPYXKAIOIIECH MPUPOTHOM
Cpellbl; YYUTHIBATH OMACHOCTh

BO3JCHCTBUSI ~ HA  JKUBBIC
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, IIOHMUMAas  CMBICI
TOKa3aTest MPEIEIIbHON
JIOITYCTUMOM KOHLIEHTpaluu
IIK 1.2. IIpoBoguTh | - yMEHUE  ONpEAENsATh  KOHCTPYKTUBHBIE | - chopmMHpoBaTh
TEXHUYECKOE 0COOEHHOCTH CUCTEM CUTHAJIM3aLlUY, | IPEICTABICHUS: O CBOMCTBAX
00CITy>)KUBaHHE U | HUEeHTpAINU3aluu u OJIOKMPOBKH, | METAJUIOB, CIUIAaBaX, BHIAX
PEMOHT KEJIE3HOJOPOKHOU aBTOMATUKH U | KOppo3uy, o0nacTu
KEJIE3HOAOPOKHOIO | TEIEMEXAaHUKHU; IIPUMEHEHUS
IIOJIBUJKHOTO COCTaBa HEMETAJUIMYECKUX U
B COOTBETCTBHH C KOMITO3MIIMOHHBIX
TpeOOBaHUAMU MaTepUaoB, CBOICTBax
TEXHOJIOTMYECKUX HEOPraHUYECKHUX u
IIPOLIECCOB. OpPraHUYECKUX COEAVHECHUH,

0e30MmacHOM HCIIOJIL30BaHUH
BaXHEHUIIINX HEOPTaHMYECKUX
nu OpFaHI/I‘-IGCKI/IX BCIICCTB B
OBITY 51 MPAKTUYECKOU
JIEATEIbHOCTH YeJIOBEKA.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0bem yueOHOro npeaMeTa U BUbI y4eOHOH padoThl

Bupa yueOHoii padoThl

O0BEéM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 72
B TOMYHCIIC:
OcHoBHOE coep:kaHue 72
B TOMYHCIIC:
JIEKITNH, YPOKH 25
caMoOCTOsATeIbHAs padboTa 11
MPAKTUYECKHE 3aHITHS 22
J1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE
B T.U..
TeopeTuyeckoe oOyueHue 25
MPAKTUYECKHE 3aHITHS 4
KOHTPOJIbHbIE Pa00THI 1
B coomeemcmeuu ¢ yyeOuvim nianom no umoeam | cemecmpa ammecmayus
nposooumcs 8 popme KOHMpPOILHOU pabomol.
[IpomexyTounas arrectauus (B popme muddepeHIrpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4eCcKuii IJIaH U cOJlePKaHUe Y4eOHOT0 MpeIMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xaHue y4e0OHOIro MaTepuasa, NIPaKTU4YeCKUue 1 J1adopaTopHbie 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIN U
OKIIK

Pasnen 1.TeopeTnyeckne 0CHOBbI XUMHU

8/1

Tema 1.1CtpoeHre aTOMOB.
[Tepuoanueckuii 3aKOH U
MepuoInyIecKas cuctema
XUMUYeCKuX 3yiemenToB J[. 1.
Menneneesa

1.1.10cHoBHbIEC OHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001eit xumuu. [lepuonnyeckas
cucreMa xumudeckux aieMentoB [[.M1. MenneneeBa. CtpoeHnue aroma

OK 01 OK 02

Coaep:xanue yueOHOIro MaTepuaJia

CoBpemeHHasi MozieNb CTpoeHusi aroMa. CHUMBOJNMYECKHN SI3bIK XUMHU. XUMHUYECKUN 3JIEMEHT.
OnekTpoHHas KoHpurypaus atoma. Kiaccudukanms XUMHYECKUX SJIEMEHTOB (S-, p-, d-
3JIeMeHThI). BajeHTHbIe 371eKTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpPOJa XUMHUYECKON CBSI3H.
ONEeKTpOOTPULIATEILHOCTh. BUbl XMMHUUECKO CBsI3M (KOBAJIEHTHAs, MOHHAsS, METaUTMYEeCKas,
BOJIOPOJTHAS ) M1 CIIOCOOBI €€ 00pa30BaHMSL.

Ileprommueckas cucrema xumuueckux 31eMeHToB J[M. MenaeneeBa. PU3HUYECKUIA CMBICIT
[lepuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
ANIEMEHTOB, O0pa3yeMbIX MU IPOCTBIX U CJIOXKHBIX BEILECTB B COOTBETCTBUU C IOJIOKEHUEM
XUMHYECKOro 31eMeHTa B [leprommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepuommueckoro 3akona .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTeibHas padora odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl Mo BbeIOOpy: HaHoTexHojorus kak
MIPUOPUTETHOE HAIIPABIICHHE Pa3BUTHS HAyKu M Mpou3BojcTBa B Poccuiickoit denepanny;
PagnoaktuBHOCTE. Mcnonp30BaHHME paAMOAaKTUBHBIX M30TONOB B TEXHUYECKHX LEJAX.
PentreHoBckoe u3MyyeHHWE U €ro MCIONb30BAaHME B TEXHUKE W MeauuuHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad M0 BONPOCAM: OCHOBHBIE IOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJaydl Ha HAaXOXJIEHHE OTHOCHUTEIbHOM
MOJIEKYJISIPHOM Macchl, ONpPEAEIEHUE MACCOBOM JOJIM XMMHUYECKUX AIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2IlpakTnyeckoe 3ansitne Nel Pemenue pacueTHbIX 3amau 1o Teme: "OCHOBHBIE
KOJIMYECTBEHHbBIE 3aKOHBI U PacueThl [0 YPABHEHUSIM XUMUYECKUX peaKiuil"

OK 01 OK 02
K 1.2




2

4

1.1.31IpakTuyeckoe 3aHaTHe Ne2PerieHue SKCHEPUMEHTANBHBIX 3aJad [0 TEMeE:
Ilepuoanueckas cucrema xuMmuueckux anementoB .M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 1.2

1.1.4IlpakTnuyeckoe 3ansaTue Ne3 PelieHue SKCIEPUMEHTAIBHBIX 3a7a4 1Mo Teme: Turbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHX
peakiuii

2.1.1 Knaccudukaius 1 TUITBI XAMUYECKUX PEAKIMI HEOPraHMYECKUX COCIMHCHHIA

OK 01 OK 02
I[IK 1.2

Coaep:xxanue yueOHOro MaTepuaJia

Kﬂaccnquaum{ U TUIIBI XUMHYCCKUX peaKuHﬁ C Y4aCcTUCM HCOPraHM4YCCKUX BCIICCTB.
CocraBineHrue ypaBHEHUH PEaKIMil COSAMHEHHUs, PA3JIOKEHUS, 3aMelIeHUsl, OOMEeHa, B T.4.
peaxIuil TOpeHus, OKHCIEHUS-BOCCTAHOBICHHUS.

VpaBHeHHsT ~ OKHCIIeHUsA-BOccTaHOBNeHUsA. (Crenenb  okucieHus.  Okuciutens U
BoccTaHOBUTENb. (COCTaBIIEHHME M  YpPABHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MeTOI0M 3JIEeKTpOHHOro OanmaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
pHUPOJie, MPOM3BOACTBEHHBIX MPOLIECCaX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne2
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMaLIUN.

2.1.2 Ilpakrtudeckoe 3ansitue Ned PemeHue SKCIEPUMEHTAIBHBIX 3a4ad IO TEME:
"OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE peaKuu'"

OK 01 OK 02
K 1.2

Tema 2.2 DiiekTpojuTHYECKAS
AUCCOMANMS Y UOHHBIH 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpoIecc.

OK 01 OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPOTUTUIECKON qUccolUaui. MIOHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakimu
noHHOTO 0OMeHa. CocTaBleHue peakinii HOHHOTO 0OMEHa MyTeM COCTABIICHUS WX TOJTHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha COCTABIICHHE
MOHHBIX PEaKIUH.

[TpakTHYeckoe UCTIOIb30BaHUE PEeAKIIMA HOHHOTO OOMEHA U THIPOJIN3a B TEXHOJIOTHYEeCKHUX
npoleccax  KeJIe3SHOJAOPOXXHOT0  TPAHCIOPTA. [ToHsTHUS: raJibBaHOCTETHsl,




2

raJIbBAHOIIJIACTHKA, UX TPAKTUYECKOE€ 3HAYEHHE B XKE€JIE3HOJOPOXKHOM X03sIMCTBE.

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHoOU umH(popmanmu. [ToaroToBka cooOIeHUI Ha TeMy IO
BbIOOpY: [IpakTHyeckoe NpuUMEHEHHUE 3IIEKTPoNin3a: padUHUPOBAHME, TaIbBAHOIUIACTHKA,
TaJIbBAHOCTECT U,

2.2.2J1abopaTopHoe 3ansaTHe (padora) Nel "HccrnemoBaHue CBOMCTB 3JEKTPOJIUTOB.
Ornpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON Juccoranuu’

OK 01 OK 04
I[IK 1.2

2.2.3JIaGopaTopHoe 3ausaTHe (padora) Ne2 "Peakiiuu nonnoro oomena. ['uapomnus comneit"

OK 01 OK 04
I[IK 1.2

Pasnen 3. CtpoeHnue u CBOICTBA HEO

TFaHU4YC€CKHUX BCIICCTB

712

Tema 3.1 Knaccudukamms,
HOMCHKJIATypa 31 CTPOCHHE
HEOPraHMYECKUX BEIECTB

3.1.1 OcHOBHBIE KIaCCHI CJIOKHBIX HCOPIraHNMYCCKUX COG,Z[PIH@HPIIZ.

OK 01 OK 04
I[IK 1.2

Coaep:xanue yueOHOro MaTepuaJia

[Mpeamer Heopranuueckor xumun. Kinaccudukanus HeopraHudeckux BemiecTB. [IpocTeie u
CloXxHbIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHble COCTOSHUS
BemlecTBa. Kpucramnumdeckre u amopdHbIe BellecTBa. TUMBI KPUCTAIMYECKUX PEUIETOK
(aTomMHasi, MONEKYNIApHasi, WOHHAs, MeTaJUIMYecKas). 3aBUCHMOCTh (PU3UYECKHX CBOWCTB
BEIIeCTBA OT THUIA KPHUCTAUIMYECKOW pPEIIeTKH. 3aBHUCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMHYECKOW CBSI3M M THUNA KPUCTAIMYECKOW perieTku. [IpuunHsbl
MHOr000pa3usi BEIIECTB

CamocrosiTeibHas paGora odyuarommxcs Ned
AHaiu3s u npeobpazoBaHue yueOHOM nHpopManuu.

3.1.2I1IpakTnyeckoe 3aHsATHE NeS Pemenne MIPAKTUKO-OPUEHTUPOBAHHBIX
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe: UncThle BemecTBa U cMecH. J{UCIIepCHbIE CUCTEMBI.

OK 01 OK 04
I[IK 1.2

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

3.2.1 IIpakruyeckoe  3anaTHe Ne6  PemeHne  IPaKTHMKO-OPUEHTHUPOBAHHBIX
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramer"

OK 01 OK 04
K 1.2

CamocrosiTeibHas padora odyuyarommxcsi Neb




1 2 3 4
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKM Ha CBOMCTBA, COCTaB, IIOJy4YECHHE H
0e30MmacHoe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW JNEATEILHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1O BbIOOpY: IIpuMeHeHHe HEMeTallioB B
JKEJIe3HOJJOPOKHOM X03sicTBe. [IpaBuia nepeBo3ku HEMETAIIOB 10 KeJIe3HOH J0pore.
[ToaroToBka K MTOrOBOW KOHTPOJILHOW paboTe MO KjaccaM HEOPraHWYEeCKHUX COCTUHECHUI:
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelIecTB  (OKCHIIOB,
TUAPOKCUOB, KHUCIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB MPOCTBIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHUIOB M TUAPOKCUIOB. MneHntudukanus
HEOPTraHMYECKUX BEIIECTB C HCIOJIB30BAaHHEM UX (U3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTePHBIX KAYECTBEHHBIX PEaKIuil
Tema 33 Unentudukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTUHEHHUN OK 01 OK 04
HEOPraHUYECKHUX COCIUHEHHUN HroroBasi koHTpoJibHasi padoTa Nel I[IK 1.2
Hmoz | cemecmpa: MaxkcumaibHas yueOHasi Harpy3ka (Bcero) 30
OOs3aresbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 25
MIPAKTUYECKNE 3aHIATUS 12
nabopaTopHble 3aHATHS (PaOOTHI) 4
caMmocCTosiTeNbHas paboTa 5
KOHTpOJIbHasI paboTa 1
Pa3nes 4. CTpoeHue M CBOIiCTBA OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHMYecKUX BELIECTBaX, UX MPUMEHEHHE Ha jKele3Hol nopore. Teopus OK 01 OK 04
CTpPOCHHUE u HomeHkiatypa | A.M. Bytneposa. Kinaccudukarus opraHu4ecKux BEIIeCTB K 1.2
OpPraHUYECKUX BEILECTB
Conep:xxanue yueOHOro MaTepuaJia 2

IlosBneHne M pa3BUTHME OPraHUYECKOM XMMHUM Kak Haykd. [IpenMer opraHMyecKkorl XHWMHU.
MecTto M 3HAYE€HHE OpPraHMYECKOM XHMHHU B CHUCTEME E€CTECTBEHHBIX HayK. XUMHYECKOE
CTPOEHUE KaK IOpPAJOK COEAMHEHHS aTOMOB MOJIEKYJE COIVIACHO HX BAJEHTHOCTH.
[IpumeHeHre OpraHMYecKHMX BEIIECTB Ha Jkele3HodW jopore. I[lonmoxkeHus Teopuu
XUMHYECKOTO CTpOeHUsl opranudecknx coeaumnenuid A.M. BytiepoBa. Yriepoanslii ckener
OpPraHMYECKOM MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHUSI MOJIEKYIL
M3omepust u wu3omepsbl. llonsatne o QyHkumoHansHOW rpymme. Pamukan.  [IpuHmmms
KJacCu(UKAIMK OPTaHWYECKUX COCMUHEHUH. MexXTyHapoaHas HOMEHKJIATypa W TPUHIIUITHI
HOMEHKJIATYPbl OPraHUYECKUX COEMHEHUM.
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CaMmocTosiTeibHasi padoTa o0yuarommxes Ne6

[Ton6Gop, ananu3 u mpeoOpazoBanue ydeOHoW uH(opmanuu. [loaroToBka cooOmieHu Ha
TeMsl 10 BHIGOPY: JKmsup u gestensHocTh A. Kekyme. JKusmp um jmestensHocts M.
bepuenunyca. )Kuznp u gestensHocts . Bemepa.

Tema 4.2 CpoiicTBa OpraHMYECKHUX
COETUHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUNA PSI. OK 01 OK 04
IIK 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

[TpenenpHBIE YIIIEBOAOPOILI (AIKAHBI M MUKJIOAIKAHBI). (OCOOCHHOCTH KIACCH(PUKAIUU H

HOMEHKJIATyphl, M30MepUs, (U3MUECKUEe CBOWMCTBA, XMMMUYECKHE CBOWCTBA, CIIOCOOBI

nojsyueHusi. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHMKOB TEIUIa B

IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOI0OB, HAXOKICHUE B IIPUPOJIE

Y IPUMEHEHHUE aJIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsTHe Ne7 PerieHue HKCHEpUMEHTANIbHBIX 3aJad IO TEMe:

"CpaBHUTENIbHAS XapaKTEPUCTHKA METaHA U 3TaHA"

Coaep:xxanue yueOHOro MaTepHaJia

Kunkue yraeBomopozasl (O€H3WHBI, KEPOCHHBI, COJSIPOBBIE Maciia, Ma3yT) - B KadecTBE OK 01 OK 04

TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CTOPAHMS MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO IIK 1.2

TpaHcropTa. TBepiable YrieBoAopoisl (mapaduHbl) — KOMIIOHEHTHI JKHUJKHX CMasok,

UCMONB3YeMBbIX JUISI CMa3KM TPYIIMXCS Y3JI0B TEIJIOBO3HBIX JIBUraTeled, OCEBBIX

MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ allOreHNnpou3BOIHbBIE YTIEBOIOPOAbI -

B KQYeCTBE XJIaJlareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Anxensl, anmkaauensl. CocTaB B 0COOEHHOCTH CTPOCHUS OK 01 OK 04
K 1.2

Conep:xanue yueOHOro MaTepuaJia

Henpenenbuble (ankeHbl, aJKUHBI M ajkagueHbl). OcoOeHHOCTH KiIacCU(PHUKALUU U
HOMEHKJIATypbl, u30Mepus, (U3NYECKHUE CBOWCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosyueHus. I'opeHue aneTuiaeHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIS
CBapKM U pe3Ku MeTauioB. [IpakTuueckoe IpPUMEHEHHME aJIKEHOB M aJKaJUEHOB B
JKEJIE3HOAOPOKHOM XO35UCTBE

CamocrosiTeibHasi padoTa o0yuarommxes Ne/
[Ton6op, ananu3 u npeobpazoBanue yueOHON HHPOPMAIIIH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne8 PelmieHue »SKCIIEpUMEHTAIBHBIX 3343y IO TEME:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHusT MOJMMEPOB Ha NPEANPHUATHSIX JKEJIE3HOJOPOXKHOIO TpaHCHOpTa s I[IK 1.2

AIIEKTPOU3O0JIALIMY, PYKaBOB TOPMO3HOM CHCTEMBl II0€3[10B, IIPUBOJHBIX pEMHEM,

S00HUTOBBIX  COCYAOB aKKyMyJSTOpOB, JeTalied M  3allMTHBIX TMOKPBITHMA  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 TlpakTuuyeckoe 3aHsTHe Ne9 PemeHue 5SKCIEpUMEHTAIBHBIX 3a/ad IO TEMe:

"AueTuiieH u ero romoaoru” (AJIKUHbI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

IIpuMeHeHne noaumMepsl Ha OCHOBE ITPOU3BOJHBIX aJIKMHOB B KAUYECTBE M30JIALIMH 3aIUTHBIX I[IK 1.2

000J104eK KaOeNbHBIX U3ACNUN U MPOBOJIOB, BHYTPEHHEH OTAEIKH MaCCaKUPCKUX BarOHOB U

BaroHOB 3JIeKTpornoe3noB. IIpuMeHeHue aleTuaeHa U €ro roMoJOoroB Ha IMpEeANpUSTUSIX

JKEJIE3HOJOPOKHOI0 TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOCHHE, TTOTyUYCHHE OK 01 OK 04
K 1.2

Coaep:xanue yueOHOro MaTepuaJia

OcoOeHHOCTH KJIacCU(QUKAUU U HOMEHKJIATyphl, H30Mepus, (QHU3NYECKHEe CBOMNCTBA,

XMMHUYECKHE CBOMCTBa, CrocoObl moiydeHus. IIpuMeHeHHe apeHOB M UX TOMOJIOTOB Ha

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMaTHYECKUX

YIJI€BOJIOPOAOB. S TIOXUMHUKATBI.

4.2.7 Tlpaktudyeckoe 3aHsaThe Nel() Pemennme SKCIepUMEHTANBHBIX 3a7ad 10 TEMeE:

"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

Conep:xxanue yueOHOro MaTepuaJia

OpHoaTOMHBIE CIHUPTBI — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpUalOB HaxXOIAIIMX CBOE

NPUMEHEHHUE B KEJIE3HOJAOPOKHOM XO3SMCTBE (Kpacka Ijsi MOKPBITUS MACCAKUPCKUX H OK 01 OK 04

IPY30BBIX BaroHOB; IJIaCTU(UKATOPHI, MNpPHUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-, I[IK 1.2

BJIArOCTOMKHUX JC€TAlIAX IIOJABHXXHOIO COCTaBa H T.JI.). HpI/IMeHeHI/Ie OTUJICHTJIMKOJIA U
TImieprHa B KadCCTBC aHTI/I(I)pI/BOB B paauaropax CHUCTEM OXJIAKIACHUA I[BI/IFaTCJ'Ief/’I
BHYTPCHHCETO CropaHusd, THAPABINYCCKUX, TOPMO3HBIX H 3aKaJIOYHBIX )KI/I)IKOCTeI\/’I B
INOABUKHOM COoCTaBC JKCIIC3HOAOPOKHOT'O TpaHCIIOpTa. HpaKTI/I‘ICCKOC 3HA4YCHHUC
APOMATHYCCKUX CIIMPTOB W HUX MPOU3BOAHBIX B XCJIC3HOAOPOKHOM XO03sHCTBE. Y CIIOBUS
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NIEPEBO3KMU CIMPTOB I10 XKeJe3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJIE3HOM A0pOre,
MapKUpPOBKA rPY30B.

4.2.8 Anpneruasl. Kap6onoBsie kucinotel. CocTaB, CTpOeHHUE, KiIacCUpUKAIUS

OK 01 OK 04
I[IK 1.2

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30Mepus, (QU3NYECKHe CBOICTBA,
XUMHUYECKHE CBOKWCTBA, CIIOCOOBI MOJIydeHUs. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
ux Mmorolee nerctaue. CioxHble YQHUpbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT.

CamocTosiTeibHasi padoTa o0yuarommxes Ne8

[TonGop, ananu3z u mpeobpazoBanue yueOHOM mH(popmanuu. [logroroBka cooOiieHuil Ha
TeMy 1O BBIOOpPY: MypaBbuHas KUCIOTa B MPHUPOJE, HAyKe W MPOU3BojACTBe. Mcropus
ykcyca. [lpakTudeckoe 3HaueHUE albJETHIOB M HMX IPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. IlepeBo3ka abJETHIOB IO JKEJIE3HOW JOpOore, MapKUPOBKA TPY30B.
[TpakTueckoe 3HayeHHE KAPOOHOBBIX KUCIOT M HUX MPOHU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO JKEJIE3HOW JIOpOre, MapKHPOBKA TPY30B.
[TpakTHyeckoe 3Ha4eHHEe KUPOB U X MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3AHCTBE.

4.2.9 JlabopaTopHoe 3aHsTHe (padoTa) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuaJia

MypaBbUHBI ~ anbAeruj]  Kak  KOMIIOHEHT  OakeJuTOBOrO  Jlaka,  SBJSIOIIUMCS
AHTUKOPPO3HOHHBIM TOKPBITUEM JIi BaroHOB. TEKCTONUT KaK OCHOBA JAJSi U3TOTOBJICHHUS
3yO0uaThlX KOJ€C, BKJIAJbllIed MNOJUIIMIHUKOB, a Takke KaK D3JIEKTPOU30JISATOpP.
AcOOTEKCTONNUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYLIUXCS JIeTaNel TUCKOB CLETUICHUS U
TOPMO3HBIX KOJIOZIOK Ha JKEJE3HONOPOKHOM TpaHcrnopre. llpuMeHeHue ameroHa B
JKEJIe3HOJJOPOKHOM X03siicTBe [[puMeHeHre maBeneBoi KUCIOTHI U1 OYHCTKH METAIIIOB OT
p’KaBUWMHBI 1 HAKWIIM, B TOM YHCJIC U B KOTJIaX JIOKOMOTHBOB. HepeBosKa U MapKHpOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
IIK 1.2

4.2.10 MNpakTudyeckoe 3aHsitue Nell PermeHne SKCIEpUMEHTAIBHBIX 3a/ad IO TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:xxanue yueOHOro MaTepuaJia

ByTuianeTaT Kak KOMIOHEHT NeHTadTa/leBbIX 3MaJiel, UCIOb3yeMbIX AJis OKPACKH
NACCAXKUPCKUX BAaroHOB W JIOKOMOTHUBOB;  3JIEKTPOU3OJISILIMOHHBIX  JIAKOB,

OK 01 OK 04
I[IK 1.2




2

NpUMeHsIEMbIX MPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak NPOAYKT NHTAHUS H
XUMHUYECKOE CBIphE. 3aMeHa JKUPOB B TEXHUKE HEMUIIECBBIM ChIpheM. MBbLIA BBICLHIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKHX CMa3KaX, IpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIIHUKOB, 3y04YaThIX KOJieC, BHAHTOBBIX U
LeNHbIX Mepeaay, WAPHUPHBIX CoeIUHEHUN U Ap. CHHTETUYECKHE MOIOIINE CPEICTBA
(CMC): mocToMHCTBA U HEJOCTATKH.

4.2.11 AMuHBI. AHWINH

OK 01 OK 02
I[IK 1.2

Coaep:xanue yueOHOro MaTepuaJia
OcoOeHnHocTH KiIacCU(PUKAMM U HOMEHKIATYphl, H30Mepusi, (QHU3UYEeCKHe CBOICTBa,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJITYICHUSI.

CamocrosiTeibHas padoTa odyuyarommxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmieHHMA Ha
TeMy 1o BbiOOpy: JKusHb u nestenbHOocTh H.H. 3uHMHA. AHWIMHOBBIE KPACHTEIH.
HpaKTI/I‘IeCKoe 3HAYCHHUEC aMHWHOB M HX IPOU3BOAHBIX B KCJIC3HOJOPOKHOM XO3SICTBE.
[lepeBo3Ka aMHHOB T10 JKEJIC3HOM TOPOre, MapKUPOBKA I'PY30B.

4.2.12 JladopatopHoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. PacnosnaBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEN OTZEJIKU MOJBUKHOTO cocTaBa. [I[puMenenue kiest Ha

OCHOBE TOJIMaMHJIa B BArOHOCTPOCHUH JJIsl CKJIEUBaHUs. MUIopa-nopomiact — Kak OCHOBa
JUISL  TETUIOM3O0JIALIMYA HM30TEPMHYECKHUX, MACCAXUPCKUX U pedprKepaToOpHBIX BaroHOB.
TexHUYeCKU BOWIOK Kak MPOKIAJ0YHBIA Marepual B Oykcax MpPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE aMUHOKAMpPOHOBOW M aMHHOMHAHTOBON KHUCIOT s OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XWUMHYECKHE BOJIOKHA H  HX
MPUMEHEHHE Ha JKEJIe3HOI0POKHOM TPaHCIIOpTE.

OK 01 OK 02
OK 04
K 1.2

Tema 4.3 WNnentudukarus
OpPTaHHYECKUX BEIIECTB, X
3HaYeHUE U MpPUMEHEHUE B OBITOBOU
W TPOM3BOJICTBEHHOU JESATEIHLHOCTH
YyeJI0BEKA

4.3.1 JlabopaTopHoe 3ansTue (padora) NeS "CpoiicTBa yrineBojoB"

Copaepxxanue y4eOHOro MaTepuasa

IIpuMeHeHne NpecCOBaHHON APEBECUHBI JUIS BKJIAIBIIIECH MOALIMIIHUKOB, BTYJIOK, OIIOPHBIX
IUIUT, W3TOTOBJICHMS INECTEPEH ITOABUIKHOIO COCTaBa >KEJIE3HOIOPOKHOTO TPAHCIIOPTA.
YTIeBoibl M UX POJIb B )KUBOU IpUpoe. Pa3BuTHe caxapHoil NpOMBIILIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
I[IK 1.2
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4.3.2 Ponp XuMuUM B OO0ECIEYCHHUU HKOJOTHYECKOW, HSHEPreTHYeCKOH U TMHIIEBOH OK 01 OK 02
0e30MacHOCTH K 1.2
Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMUU B pPELUICHUHM MPOOJIEM 3HEPreTHYecKod Oe30MacHOCTH, B
pa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ampTEepHAaTUBHBIE MCTOYHUKHM 3Hepruu). OnacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIACCOB  (YIJIEBOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYEeCKUE IPOU3BOJHBIC, aJbACTUABI U JIp.), CMBICI IIOKa3aTels MpeAesbHO
JIOIIyCTUMOM KOHLIEHTpauuu. Yes0BeK B MuUpe BellecTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YesIoBeKa

Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKIui 2/0

Tema 5.1 Ckopoctp xummyeckux | S5.1.1 TIpakTuyeckoe 3ansaTHe Nel2Pemienune SKCIepUMEHTANBHBIX 3a/Ja4 IO TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX pPEAKIUNA. XMMUYECKOE paBHOBecue" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia K 1.2
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (IpH 3JIEKTPOXUMUYECKOM HAaHECEHUHU
3allUTHBIX MOKPBITUH, B IPOU3BOJCTBE KpacUTENEH)

Pa3znen 6. PacTBopbl 2/0

Tema 6.1 Ilonsarue o pacTBopax 6.1.1 TIpakTuyeckoe 3ansaTHe Nel3PemieHume OSKCIEpUMEHTANBHBIX 3aJad IO TEME: 2
"PacTBOpBI, HCIIOIB3yEMbIE B OBITOBOM 1 MPOU3BOJICTBEHHOM NEATEILHOCTH YeaoBeKa" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 1.2
IlepeBo3ka pa3IMYHBIX JKUIKOCTEW IO JKEIE3HOW Jopore. PacTBOpbI, HCIONb3yeMbIE B '
OBITOBOW, IPOU3BOJICTBEHHOW JIEATENBHOCTH YeJOBeKa. PacTBOphl, MpUMEHsEMble B
JKEJIE3HOAOPOKHOM XO35UCTBE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKAa 4/2

Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmme qocTHXEHUS! XUMUYECKOM HAYKH U XUMHUYECKOM TEXHOJIOTHH OK 01 OK 02

MIPOU3BOJICTBEHHOW  JESTEIbHOCTU OK 07

YeJloBeKa I[IK 1.2
Conep:xxanue yueOHOro MaTepuaJia 2

Hogselimme nOCTHMKEHHMST XMMHAYECKOM HAYKM M XMMUYECKOW TEXHOJOruu. Poip xumuu B
o0ecrieueHNH HKOJIOTMYECKOW, JHEPreTHYecKOd U THIIEBOM Oe30MacHOCTH, Pa3BUTUHU
menuimHbl.  [louck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XUMHUYECKHX BEIISCTB H




2 3 4
TEXHOJOTUH C y4eToM Oyaymied npodecCHOHAIBHOW NEeATeNbHOCTH MO TeMaM: BaKHEUIIne
CTpPOUTENBHBIE MaTepualibl, KOHCTPYKIMOHHBIE MAaTepHajbl, KpPacKH, CTEKJO, KepaMHKa,
MaTepHaibl AJs 3JEKTPOHUKH, MPUMEHSIEMbIE B KEJIE3HOAOPOKHOM XO3AWCTBe(HAydHas! U
y4eOHO-Hay4Has JIUTEepaTypa, CPe/ICTBA MaccoBOi nH(opmalun, cetb HTepHeT)
CamocrosiTeibHasi padoTa o0yuarommxes Nel0 2
CocraBrieHre ypaBHEHUI XUMUYECKUX PEAKLUM ¢ ydacTHEeM IPOCTBIX U CIIOKHBIX OpraHWYecKuX
BEILIECTB: TPEIEIbHBIX U HEINPEAEIbHbIX YIJIEBOJOPOAOB, ApOMAaTUYECKUX YIJIEBOJOPOJIOB,
KHUCJIOPOJICO/IEPKAILIMX U UX ITPOU3BOHBIX.
7.1.2 Tlpome:kyTouHasi aTTecTaims o Jucuuiumne. JluddeperunpoBanublii 3aueT OK 01 OK 02
OK 07
K 1.2
Hmoz |l cemecmpa: MakcumanbHas ydyeOHasi Harpy3Kka (BCero) 42
O0s3aTenbHas ayIMTOpPHAs yueOHas Harpyska (Bcero) 36
NPAaKTUYECKUE 3aHATHS 14
nabopaTtopHble 3aHATHS (PaOOTHI) 6
caMmocCTosTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT
Hroro: MakcumanpHas yueOHas Harpyska (Bcero) 72
OOs3aresbHas ayJUTOpHas ydaeOHast Harpy3Ka (BCero) 61
MPaKTUIECKUE 3aHATUS 26
naboparopHble 3aHATHS (PaOOTHI) 10
caMmocCTosiTeNbHas paboTa 11
KOHTpOJIbHAsI paboTa 1

Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeboBaHusT K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Y4eOHbI MpeIMeT pean3yercs B 1JabopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue y4eOHOT0O KaOHETa:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00YUaIOIINXCS;

— pabouee MeCTO MpenojaBarTes;

— METOAMYECKHE MAaTepUaJIbl 110 NPEIMETY.

Texnuueckue cpeacrBa oOyueHHs] pabodyero MecTa MNpernoiaBaTeNs: KOMIIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TPEOOBAaHUAM OE30MACHOCTH M HAAEKHOCTH,
IpeaycMaTpUBaloIlee BO3MOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C
LEeNbI0 HW3YyY4eHHUs Y4eOHOro mpeaMmera, MyNbTUMEAUHHOEe 00opyaoBaHue (MPOEKTOp U
IPOEKIMOHHBIN 3KpaH WX HHTEpaKTHUBHAsI JOCKA), JOKaJIbHAsA CETh ¢ BBIX0J0M B Internet.

HanmeHoBaHue crenuanbHOTO TOMENICHHs: y4deOHas ayauTopus sl MPOBEACHUS
IOPAaKTUYECKUX 3aHATUH, TIPYNIOBBIX KOHCYJbTALMN, WHAMBUIYAIbHBIX KOHCYJbTALUH,
TEKYIIETO KOHTPOJS, MPOMEKYTOUYHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKHUMHU CpeICTBAaMM OOYy4YeHMs, a TaKKe UUTAIbHBIA 3aj, IOMEIIEHUe JUis
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DUOC. OcHalEHHOCTS:
KOMIUIEKT yueOHOW wmebenu, HOYTOYK, NIpPOEKLIHOHHOE o0opyaoBaHHE (MYyIbTUMEIUMHBIN
IPOEKTOP U IKpaH).

Hepe'{eﬂb JHUIEH3MOHHOT0 M CBOOOJHO pacnpocrpansieMoro ImnporpaMMHoOro

odecrneyeHus:
Cucremnoe u npukaagsoe 110

3.;'; HaumenoBanue No muneH3un
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |MicrosoftOpenLicense 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |MicrosoftOpenLicense 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL MicrosoftOpenLicense 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL MicrosoftOpenLicense 65785999
6 |Microsoft Windows 10 MicrosoftOpenLicense 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha
K01 KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oano
PacIpoCTpaHsieMoe)
Ne Ilepeuens
1 | Open Office
2 | Moit Oduc
3 | Gimp

IIpu wm3ydyenum ydeOHOro mnpeamera B dopmarTe 3IJIEKTPOHHOrO O0y4eHHus: ¢

ucnojb3oBanuem 10T
[Tporpammer s BuneokoHdepenimii: Zoom Cloud Meetings, SIunekc Tenemocr.

OnextponHas wiardgopma Moodle.

3.2. UupopMmannoHHoe obecnedeHne peajn3alui NPorpaMMbl

Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONMOJHUTEIbHOH JIMTEPATYpPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:
3.2.1.0cHOBHBbIE HCTOYHUKH:



1. AndunorenoBa M.B. Xumusi: y4eOHHK M TPAKTUKYM IS CPEAHETO MPOQEecCHOHATHHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. TlonkoB.- 2-e u3z., Ucnp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
3.2.2.JlonoIHUTEIbHbIE HCTOYHUKH:

1. T'ycera, E.B. Xumus qisa CIIO.: yueb.-metoa. nocodue / M.P. 3uranmmna, /I.11. Kynukosa;
Kazan. Ham. uccnen. texnon. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mara obpamienns: 14.03.2025) / - Peskum moctymna: A1 aBTOPU3. I0Ib30BaTEIEH.
2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydyeOHoe mocobme mnsi crmo / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Iletepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onexrponsbii // Jlanb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamienus: 14.03.2053) / - Pexum gocrtyma: uist
aBTOPU3. II0JIb30BATEIICH.

3.2.3 UnTepHeT — pecypcesbl:
1. HayuHo-monynsipHbIH IPOEKT «JIEeMEHTHI OOJIBIION HAayKu « ((hHU3HMKa, XUMHUS, MaTeMaTHKa,
aCTPOHOMHS, HayKa O >KWU3HHU, Hayka o 3emie). HOBOCTH Hayku, KHHUTH, HAYYHO-TIOMYJISIPHBIC
cTaThy, JeKIuM, >HuuKIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: CBOOOAHBII.
2. CaiiT Hay4yHO-TIONYJSIPHOTO KypHaima «Xumust ¥ 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIA: CBOOOIHBIH.
3. CaiitT 0 XWMHHU: KJIacCHYEeCKHE YYEOHUKH, CHPABOYHUKH, OSHIUKIONECIUHU, TTOUCK
OpPraHMYECKUX M HEOPraHMYECKUX PEeaKIlMil, COCTABJICHHE ypaBHEeHHU# peakumid. https:// www.
xumuk.ru/ Pesxum roctymna: cBOOOHBIIA.
4 ITnaropma Zoom Jyisi IPOBEJCHUS OHJIAWH-3aHATUI U BUACO-KOH(DEpEHIUii. [DIeKTPOHHBIN
pecypce]. Pexxum nocryma: https://zoom.us/.
5. DnekTtpoHHas uH(POpPMAIIMOHHO-OOpa3oBaTenbHass cpega Ha iatgopme Moodle.
[DnexTponHsii pecype]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecrev4eHust


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

4 KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOI'OIIPEIMETA

KoHTposis W omeHka pe3yabTaTOB OCBOCHHS OOLIEO0Opa30BaTENbHOTO —IIpenMeTa
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC Pe3yJbTaThl, HApaBJICHHbIE Ha (POPMHUPOBAHUE OOLINX
KOMITETEHIIMH 110 pa3/ienaM u TeMaM COJIepKaHus yueOHOro Marepuarna.

[TpomesxyTounas arrectanus B popme qudGepeHIMpOBaHHOTO 3a4eTa.

OO0uue u mpodeccnoHaIbHbBIE
KOMTIeTeHIINH

Pa3zgen/Tema

THI OLlEHOYHBIX
MepPOonpPUSITHIA

OK.01

IIK2.1

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 onpoc;

- 3amaum HaA COCTaBJIECHHE
XUMHUYECKUX POpMYI;

- 3ajaHus Ha MCIOJIb30BaHUS
XUMHUYECKOH CHMBOJHUKUA U
HAa3BAHUM  COCJUMHEHUH IO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHH U TPUBHUAJIBHBIX
Ha3BaHMM JUIsI COCTaBJICHMS
XUMHUYECKUX POpMYI;

- 3aciymuBaHue COOOIICHUMN
U OLICHKA UX MOATO0TOBKH;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paloT;

- PesynpTaT  BBINONHEHUS
MIPAKTUYECKON paboOThI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3aJlaHus,;

- Tloxbop,
npeoOpa3oBaHue
uHpopMauu

aHajau3 |
y4ueOHOU

OK.02

IIK 1.2

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3acnymuBaHue COOOIIEHUH
U OLIEHKA UX MOATO0TOBKH;

- 3ajaHus Ha UCIOJIb30BaHUSA
XUMHUYECKOH CHMBOJHUKUA U
HAa3BAHUM COCJUHEHUH IO
HOMEHKJIaType
MEX1YHapOJIHOI O cor3a
TEOPETUYECKON M IPUKJIIATHON
XUMUU U TPUBHUAIBHBIX
Ha3BaHMM JUISI COCTaBJIICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITEIIBHBIX PaboT

- Pe3ynpTaT  BBINOTHEHUS
MPaKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE




3aJIaHUS;
- [Ton6op, aHaJIn3 u
nmpeoOpa3oBaHue yaeOHOU
nHpopmaruu

OK.04

IIK 1.2

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCcTHBII Onpoc

- 3acinymuBaHue COOOIICHUM
Y OIICHKA X MOJITOTOBKH;

- 3azgaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUU COEOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHH W TPUBHUAJIBHBIX
Ha3BaHUU JJI1  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOThI;

- PesynpTaT  BBINONHEHUS
nabopaTopHOM pabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/IaHus;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uHpopMauu

OK.07

IIK 1.2

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMalnu;




S HEPEYEHDB UCIIOJIB3YEMbIX METOJ0OB OBYUYEHUSA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHOPAKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaa

5.2 AKTHBHBIE ¥ WHTEpPAKTHUBHBIC: HBpHUCTUYECKHE Oecelbl, IUCKYCCUH, KpYIJbI CTOI,
MPE3EHTAalNs], BAKTOPHHA, KBECT.



