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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
oY/ 12. XUMMUAA

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl
Pabouas mnporpamMma y4eOHONW AMCHUIUIMHBI SIBISICTCSI 4YacThi0O MPOrPaMMBl  CPETHETO

(momHOTO) OOMmEro obpazomanus mo crenuanbHocTH CIIO 23.02.06 TexHuueckas SKCIUTyaTaus
MOJIBIDKHOT'O COCTaBa MkeJIe3HbIX T0opor (HampaBieHHE MOArOTOBKH: JIEKTPOIIOABUKHON COCTAB)

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3inyHble 00pa30BaTENbHBIC
TEXHOJIOTUH, B TOM YHKCJIE JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH, HIEKTPOHHOE 00ydeHuUe.

Pabouas mporpamma y4yeOHOM TUCHMIUIMHBI MOKET OBITH MCIIOJIBb30BaHA B MPOQecCHOHATBHOM
MOATOTOBKE, IMEPEMOATOTOBKE U MOBBIICHUU KBaHpuKauu padounx mo npodeccusam: 18540 Crecapn
10 PEMOHTY MOJIBKHOTO cocTaBa; 16783 I[loe3nHol snekrpomexanuk; 16856 [ToMomHuk MamHucTa
nu3enb-noe3na; 16878 Ilomomumk MammHHCTa TerioBo3a; 16885 IlomMoIIHMK MalIWHHCTA
anekTpoBo3a; 16887 IlomomHuk MammHUCTa 3nekTponoesna; 17334 IlpoBonHMK Macca)XUPCKOro
BaroHa; 18507 Cnecapp 1O OCMOTPY U PEMOHTY JIOKOMOTHMBOB Ha WYHKTaX TEXHHUYECKOTO
o0CITyKHBaHUS.

1.2 Mecto y4yeOHo# mucuumiannbl B crpykrype OIIOII-IIIICC3:

OO1eoOpa3oBarenbHast JUCLMILIMHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
LIMKJIe Y4eOHOro IJIaHa OCHOBHOM MpodecCHOHAIbHON 00pa30BaTesIbHON MTPOrpaMMbl YKPYITHEHHBIX TPYIII
crieranbHOCTel / ipodeccuii: 23.00.00

TpynoeMKOCTb TMCLMILTHBI «XHMHsD» Ha 6a30BOM YpPOBHE COCTABIISIET 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIi MOIYJH (6 pa3ienioB) M 8 YacoB — MPUKIAMHON Momyib (1 pasmern), BKIFOYAIONUN TPAKTHKO-
OPHEHTUPOBAHHOE CO/IepP’)KaHNEe KOHKPETHOM MPOoQecCuu UITU CTIeUaTIbHOCTH.
[lpuknanHoii Momynb BKIOYaeT OnuH paszfen. Pasmen 7 «Xumus B ObITy M IPOU3BOJCTBEHHOU
JEeSATEIbHOCTH 4YeJOBEeKay peanusyerca ang cneuuanbHoctd 23.02.06 TexHuueckass sKcrulyaTtaus
MOJIBUJKHOTO COCTaBa JKEJIE3HBIX JOPOT Ha MarepHalie, CBI3aHHOIO C SKOJOTMYECKOW Oe30MacHOCTBIO U
OLICHKOM TOCNEe/ICTBUM  OBITOBOM M NMPOM3BOACTBEHHOM JIEATENBHOCTH, IO OTpacisiM  Oymymiei
1poheCCUOHATBEHON JESTETbHOCTU 00YUAIOIINXCS.

1.3 InanupyeMble pe3yJbTAThI OCBOCHHUS Y4eOHOW AUCHMTIIMHBI:
1.3.1 Ilenps yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYIACHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa KaK OCHOBBl TPUHATHS PEHIEHUH B XU3HEHHBIX W MPOM3BOACTBEHHBIX CHUTYALUSX,
OTBETCTBEHHOTI'0 MIOBEAECHHS B IPUPOAHOM Cperie.

3agaun TUCIUILINHbBIL

1) cdopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMUYESCKUX TIPOLICCCOB M SIBJICHUI
B OKpYXKaIOILLIEW cpene, LEIOCTHOW HaydyHOM KapTUHBI MHpPA, B3aUMOCBS3M M B3aWMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BHUTh YMEHHS COCTABIATH POPMYIIBI HEOPIaHHUSCKUX M OPTaHUYECKUX BEIECTB, YPABHEHHSI
XUMHYECKHX PEAKIHiA, OOBSICHSATH HX CMBICIL, HHTEPIPETUPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM TPOBEACHHS TMPOCTCHIINX XUMHUYCCKUX JKCIEPUMEHTAIBHBIX
WCCIIE/IOBAaHUN C COOJIOJIEHUEM MpaBUil OE€30MAacHOr0 OOpallleHHsl ¢ BEIIECTBaMU M JabOpaTOpHBIM
0o0opynoBaHueEM;

4) pa3BUTh YMEHHUS WCIOIB30BaTh HH(POPMAIIMIO XHUMHUYECKOrO XapakTepa W3 pasIHYHBIX
HMCTOYHUKOB;

5) chopMupoBaTh YMEHHS TPOTHO3MPOBATH MOCICACTBHUS CBOCH JESTEIBHOCTH M XUMHYECKHX
MIPUPOJTHBIX, OBITOBBIX U MPOM3BOICTBEHHBIX MTPOIIECCOB;

6) chopmMHUpOBaTh MOHUMAHKHE 3HAYUMOCTH JOCTH)KCHHH XUMHYCCKOW HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COIUATBLHOM U TIPOU3BOICTBEHHOM cdep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XWMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX COECAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAMIEKHOCTh BEIIECTB K pPAa3jIM4YHBbIM KJAacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AJIEMEHTBl MAJIbIX IEPUOAOB MO UX IMOJIOXKEHUI0 B [leprnonnueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX W OPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; IPUPOIY XUMUUYECKOM
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PAaBHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIINOJIHATh XMUMHUYECKUH HSKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU /sl 00pabOTKH U Mepeayd XUMUYEeCKOH nH(opMaIy 1 ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUsS BO3MOXKHOCTH MPOTEKAaHUS XUMUYECKUX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- OezomacHOro OOpamieHHWss C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMHM, JIA0OPATOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(pOpMaluu, MOCTYHarolled M3 pa3HbIX
HMCTOYHHUKOB;

- [IOHMMaTh  B3aUMOCBA3b  Y4€OHOM  JAMCHUIUIMHBI €  OCOOEHHOCTSAMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHas MacChl, MOH, aJUIOTPONHS, M30TONbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATELHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs. JUCCOLMAIUS, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAHOBJICHHE,
TerIoBo 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiH, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHAbHAS TPYIINa, H30Mepusl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHU: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEMWIIIME BEUIECTBA U MaTEpHUAJIbl: OCHOBHBIE METAJLIbI U CIUIABBI, CEpHAasi, COJISIHASI, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTujIeH, OeH30,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KIeTyaTKa, 0eJIKU, HICKYCCTBEHHBIE i CHHTETUYECKHE
BOJIOKHA, Kay4yKH, JIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOCHUS Y4eOHOTO IpeaMeTa:

Ocoboe 3HaueHne y4eOHbIN TIpeaMeT umeeT npu GopmupoBannu u pazsutuu OK 1, OK , OK 4,

OK7, TIK 1.3.
OO6mme IlnannpyemMble pe3yabTaThbl 00y4eHNsI
KOMIIETEHIIMH Oﬁmuel ]_II/ICIII/IIIJII/IHaprIeZ
OK 01. B 4yacTu Tpy10BOr0 BOCIIMTAHMSA: - BJIAJIETH CHUCTEMO
Bri6upats cioco0br | - FOTOBHOCTb K TpyaYy, OCO3HAHUE | XUMUYECKUX 3HaHWM, KOTOpas
penieHus 3anaqy [IEHHOCTHU MacTepCTBa, TPYI0II00UE; BKJIFOYAET: OCHOBOIIOJIAraloIIue

npodeccnoHaTBLHOMI
JeSATEIIbHOCTH
MMPUMCHUTCIILEHO

K pa3In4YHbIM
KOHTEKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTH

TEXHOJIOTUYCCKOM Hu COLIMAJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh
WHULIMUPOBATb, IJIAaHUPOBATH u
CaMOCTOSITEILHO BBITIOJIHATH TaKyIO
JIeSITEILHOCTD;

- HHTEPEC K pa3IMuHbIM  cdepam
npodeCCuOHAITBHON

JIeSITEILHOCTH,

OBiaeHne YHHBEPCAJIbHBIMH Y4YeOHBIMU

MOHATUS (XUMUYECKUNA 3JIEMEHT,

aToM, 9JIGKTPOHHAs 00OJIOYKa
aroma, S-, P-, d-3JE€KTpOHHBIC
opbuTanmm ATOMOB, HOH,
MOJIEKYIIa, BaJICHTHOCTD,

AIIEKTPOOTPHUIIATENILHOCTD,

CTETeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOIIb, MOJIIPHAs Macca,
MOJISIpHBIA  00BEM, YIIIEPOIHBIN
CKeneT, (PYHKIMOHATbHAS TPYIIIA,

M03HABATEILHBIMH JefCTBUSIMM: pajuKal, H30MEPHs, H30MEPHI,
a) 0a3oBble JJOruYecKue J1eiicTBUs: TOMOJIOTMYECKUH PsiJl, TOMOJIOTH,
- CaMOCTOATENBbHO  (POPMYIMPOBATH W | YIJIEBOJOPOIbI, KHUCIOPOI- |
aKTyaJIM3UpOBaTh MPOOJIEMY, PACCMATPUBATH | A30TCOJCPXKAIINE  COCIUHEHUS,
€€ BCECTOPOHHE; OMOJIOTHYECKH AKTHBHBIE
- YCTaHaBJIMBATh CYIIECTBEHHBIN INPU3HAK WK | BEIICCTBA (YyIIeBoIpl,  KHUPBL,
OCHOBAHMS [l CpaBHEHUs, Kiaccuukamuy u | OCIKH), MOHOMEp,  IOJUMED,
0000111eHHS; CTPYKTYpHOE 3BCHO,
- ONpEAeIATh LENM AEITENbHOCTH, 3afaBarh | BBICOKOMOJICKYJIIPHBIC
IapamMeTpbl U KPUTEPHH UX TOCTHKEHMS; COCINNECHNs,  KPUCTAIITMYCCKAd
- BBIABJIATH 3aKOHOMEPHOCTHU M IIPOTHBOpeurs | POMICTKE,  THIIBI - XHMHHYCCKHX
B PaCCMaTpUBAEMBbIX SBJICHUSX; peaknuu (OKHCITEIBHO-
- BHOCHTh KOPPEKTUBBI B  JIEATEIBHOCTD, | BOCCTAHOBUTCIBHBIC, — 9K30- 1
OLIEHWBATh COOTBETCTBHE PE3YJILTATOB IEsM, | JHAOTCPMUHCCKHC, peakuuu
OLIEHHMBATH PUCKU IOCIECTBHI slestTenbHocTy; | TOHHOTO  0OMeHa),  pacTBop,
- pa3BUBaThb KPEATMBHOE MbIIUICHWE npu | ICKTPOJHUTERL,  HESJICKTPOIIUTRI,
PELIECHUH KU3HEHHBIX TPOOJIEM SJICKTPOIIHTHICCKAst
0) 6a30BbIe HCCIEI0BATEILCKHE eHCTBHS: Aucconnanmsi, OKHCIIUTEIB,
- BIIAZCTD HABBIKAMI yueGHo- | BOCCTAHOBHTEITb, CKOPOCTb
HCCIIEIOBATENILCKON U npoekTHol | XAMUICCKOH peakuuu,
JEATENIbHOCTH, ~ HaBbIKAMH  paspernenus | XAMHUCCKOC pasHOBecHe),
TpoGTeM; TEOpUM W  3aKOHBI  (TeopHs
- BBIIBISITH PHYHHHO-CIICICTBEHHbIE CBsi3y 1 | XUMHUHICCKOTO CTpOCHIA
AKTyaIM3MpOBaTh 3a7ady, BbIABHMIaTh TUrore3y | OPTAHHUCCKHUX  BCIICCTB A.M.
e  DCIICHWS, HAXOOWTh ApryMeHTHI s | DYTIEPOBa, 5 Teopui
JIOKa3aTeNibCTBA CBOMX YTBEPIKIECHUIH, 3a1aBaTh | ICKTPOJIUTIHICCKON 5
IapaMeTphl U KPUTEPHUH PEIICHHUS; AUCCOLHNALIH, — IICPHONUTCCKIH
- aHQIM3MPOBATh  IIOJyYEHHbIE B  xoxe | SAKOH JL.W. Menneneesa, 3akoH
pellieHds 3a7aud  pe3yNbTarThl, KpurHueckn | COXPAHCHIA Maccpl),
OIICHUBATh 170 JIOCTOBEPHOCTS, | SAKOHOMCPHOCTH,
NPOTHO3MPOBATE H3MEHEHME g | CHMBOIMYECKHIT SI3BIK  XUMUIH,

VKa3bIBalOTCsl INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakimu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyemble 0011e00pa30BaTENbHOMN JUCIHUIIITMHON
2 JuctuumHapHble (IpeMETHBIC) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




HOBBIX YCJIOBHUSX;

- YMETbh NIEPEHOCUTH 3HAHUS B I03HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETPUpPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX o0IacTei;

- BBIIBUTaTh ~ HOBbIE  WJEH,  Ipeyiararh
OPUTHHAJIbHBIE MTOXObI U PEIICHHUS;

- CIIOCOOHOCTH ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAIILHOM MPaKTHUKe

(aKTOJIOTMUECKUE  CBEJICHUS O
CBOMCTBaX, COCTaBE, MOJy4YCHUHU U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX OHATHU, IPUMEHSTh
COOTBETCTBYIOIIUE MTOHATHS IIPH
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MNOHATUAMH M TIPE/ICTaBICHUSIMU
JPYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
IIPUKJIAJHOM XUMUU "
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, YrapHbId TIas,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XMMUYECKUX
peakuii, OOBSICHATh WX CMBICI;

HCIIOJIB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOINMU
AOKCIEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XHUMHYISCKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpynmnam COCJIMHEHMIA,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BHUJIBI
XUMHUYECKUX CBsI3el
(xoBasieHTHAs, HOHHAS,
METaJUIMYecKasi,  BOJOpOJIHAs),




THTIBI KPUCTALTMUECKUX PEIIETOK
BEILIECTB; KJaccu(uIMpoBaTh
XUMUYECKHE

peaKIum;

- c(opMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIBHOW T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a1a4 u
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU Cpeae;

- YMETh MPOBOAWTH PACUYETHI TIO

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HMCIOJb30BaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CUCTEMHBIE
XUMHYECKUE 3HAHUA TUIS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
CpencTBa MIOMCKa,
aHaM3a "
HUHTEPIPETAINH
uH(popManun u
nH(OpMaIIMOHHBIE
TEXHOJIOTUHU TUTS
BBITIOJTHEHUS  3a/1a4
npodeccnoHaNbHOMI
NEeSTETHHOCTH.

B o0s1acTi HeHHOCTH HAYYHOTO NTO3HAHMS:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOMN MpPaKTHUKH,
OCHOBaHHOTI'O Ha JTUAJIOre KYJBTYP,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENIbCKOM  KyJIbTYpbl ~ KaK  CpeACTBa
BSaHMO)IefICTBHSI MCXKAY JTIOJAbMH U IMO3HAHHA

MUDa;

- OCO3HaHUE LICHHOCTH HAYYHOH JEATEIbHOCTH,
TOTOBHOCTb ~ OCYHIECTBJISIT IPOEKTHYIO H
HCCIIEN0BATENBCKYIO JIEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eiiCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUs! MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIbHO OCYILLIECTBIISITh [TOUCK, aHAJIN3,

- yMeThb  IUIaHUPOBAaTh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHuM, TMOJyYCHUE STUJICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBEHHBbIE  pEakIMu  Ha
ITBJCTU/IBI, KpaxMasl, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJKOB
Npd  HAarpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuy ~ HMOHHOTO  OOMEHa,
ONpeNensiTh  CpeAy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Meramibr" u
"Hemetamibl'") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKHU




CHCTEMaTH3aIINIO u
nH(bOopMaIun Pa3IMYHBIX
(dbopM mpencTaBieHS,

- CO3/1aBaTh TEKCThI B Pa3MUHBIX (hopMarax c
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTD
uH(OpPMALMK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pPCHICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJII0IEHUEM

MHTEPIIPETALUIO
BUJIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HABbIKaMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMarK, UHHOPMAIMOHHOM OE30MaCHOCTH
JIMYHOCTH

0€30IacHOCTH TIPU OOpAIIEHHU C
BEIIECTBaMH W JTAOOPATOPHBIM

0o00OpyJIOBaHUEM;  MPEJCTaBIAThH
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HA  OCHOBE  ATHUX
pe3ybTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAIIHIO,
MOJTY4aeMyo u3 pa3HbIX

HCTOYHHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
apyrue);

- BJIQJICT> OCHOBHBIMU METOJAMHU
HAY4YHOTO TI03HAHUS BEIIECTB M
XUMHUYECKHX SIBJICHUIN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHUE);

- yMeTh MPOBOJIUTH PacUeThl IO

XUMUYECKUM  QopMmyram U
YpaBHEHUSIM XUMHYECKHX
peakiuii ¢  HCIOJIb30BAaHHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA, UCIIOJIb30BATh

CHUCTCMHBIC XUMHWUYCCKHNEC 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
S¢dexTuBHO
B3aUMOJICIICTBOBATh
u paboTtaTh
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHHOM ¥ WHAVMBUAYaJIbHON padoThL;

- TPUHUMATb LIETM COBMECTHOM JIEATENBHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTHMXKEHMIO: COCTaBJIATH IUIaH
NEHCTBUM, paclpenessaTh poiad C  Y4ETOM
MHEHHH YYaCTHHUKOB OOCYKIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboOTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI;

- yMeTb  IUIAHMpOBaTb U
BBIIIOJIHSTh XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU
HarpeBaHWH, MOTy4YEHHE STHIICHA
U W3YYEHHE €ro  CBOICTB,
KaueCTBEHHbIE  pEakIuu  Ha

aNbICTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknuu  O€JKOB;  TPOBOIHTH
peaknuMu  HMOHHOTO  OoOMeHa,
OTpeneNiaTh  Cpeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarb
AKCIIEPUMEHTATBHBIC 3aJ[audl TI0




- OCYIIECTBIISATh TTO3UTUBHOE CTPATETHUECKOE
TTOBEJICHHE B Pa3IMIHBIX CHUTYaIHSIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
MHULIAATUBHBIM

OBaagenune YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM /1€ CTBUSIMH:

I) IPUHATHE ce0sl U APYTUX JIIOAe:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JICSATEIHHOCTH,

- IpU3HaBaTh CBOE IPaBO M TIPaBO
JIIOJICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh IOHMMATh MHUP C
MIO3UIIMH APYTOTO YEJIOBEKA;

Apyrux
pe3yJIbTaToB

JpyruX

TeMam "Meramibr" u
"Hemeramibl") B COOTBETCTBHUHU C
MpaBUJIaMH TEXHUKHU
0€30MacHOCTH TIpU OOpPAIIECHUH C
BEILIECTBAMH U JIaOOpaTOPHBIM

000pyJIOBaHUEM;  MPE/CTABISTH
pe3yabTaThl XHUMHUYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHHH  COOTBETCTBYIOIIMX
peakuuii  u  QOpPMYIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
CopeiicTBOBaThH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISAIOLICH
COXPAHEHHUIO KYJIbTYpbl, TTOHUMAaHUE BIIMSHUS COIMAJIBLHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKPY’KaroIIed cpejibl, | S)KOHOMHYECKAX —MPOLECCOB HA  COCTOSHME | MHPA, POJIM XUMHMHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA "
06 U3MeHeHuu | IpooieM; KYJIbTYpbI JIMYHOCTH, ee
KINMATa, MPUHLAMGI | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JIEHCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
GepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOH3BOJICTBA, YCTOMYMBOTrO pa3BUTHUS YeJI0BEYECTBa; | IMPAKTUYECKUX 3a/1a4u
s peKTUBHO AKTHBHOE HENpHATHE JCUCTBUI, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOIO
NeiicTBOBATh B | BPEI OKPYKArOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJIHOM cpene;
CHTYaLWsIX. HeOJIaronpusITHbIE OKOJIOTHYECKUE | - YMEeTh COOJIIOAATh IpaBUIIa
TIOCJIEACTBHS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JENUCTBUM, MPEAOTBPAILATh UX; MOBEICHUsI B OBITY M TPYHOBOM
- paclpeHHe  OIbITa JEATEIbHOCTH | IESITEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAIIPABJIEHHOCTH; COXpPaHEHMsI CBOETO 3/I0POBbSI U
- OBJIaJICHUE HaBbIKaMU Y4EOHO- | OKPYKAIOIICH TMPUPOTHOMN CPENbI;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLIMAJIbHOU YYHUTEIBATh OIIACHOCTD
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHu3Mbl OIpeIeNICHHBIX
BEILIECTB, MIOHUMast CMBICIT
ToKa3aresst MpEEIIbHON
JIOTYCTUMON KOHIIEHTpAlluU
IIK1.3 - YMEHHME ONpeeniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MPEICTABICHUS:
ObecneunBaTh O0COOCHHOCTH Y3JIOB M JeTaleidl MOABM)KHOTO | O CBOMCTBAaX METAJIOB, CIUIABaXx,
0€301acHOCTh COCTaBa; BUJAaX  KOppo3uH,  obiactu
JBUKECHHUS - TOHMMAaHUE  CHUCTEMbl  TEXHHYECKOIO | IPUMEHEHUS HEMETAUNINUECKUX U
MOJIBJKHOTO COCTaBa | OOCITYXMBaHMS M  PEMOHTA  IOJIBUKHOTO | KOMIIO3MIIMOHHBIX —MaTepHasos,
cocTaBa BUJAX U CBOWMCTBAaX TOIUIMBA,

CMa304YHBIX u 3allIUTHBIX
MaTcpuaiax, CBOMCTBaxX
HEOPraHn4CcCKux n
OpPraHn4eCKux COCﬂHHCHHﬁ,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOU JJOpOre.




B pesynbrare ocBO€HHUS MpOrpaMMbl y4eOHOIO MpeAMETa peain3yeTcsl IporpaMMa BOCIIUTaHUS,
HarpasiIeHHas Ha (POPMUPOBAHUE CIIEAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgronnii akTUBHYIO TPAXKJAHCKYIO TO3UIMIO, JEMOHCTPUPYIOIUN MPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI M Yy4YacTBYIOIIUH B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1ii.

JIP 4 IlposiBAsIOMIMNA U IE€MOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJISAM TPy/Aa, OCO3HAIOUINN 1EHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAOIIMMUCSA COIHUAIBHO 3HAYMMBIX 3HAHUM O TpaBHIIaX BEICHUS
HKOJIOTHYECKOT0 00pa3a >KM3HU O HOpMax M TPAIUIMIX TPYJOBOH NEATEILHOCTH YEIOBEKA O HOPMAX M
TPaJUIIUSAX TIOBEJICHUS YeI0BEKa B MHOTOHAIMOHATLHOM, MHOTOKYJIETYPHOM OOIIIECTBE.

JIP 23 IlonyyeHue 00y4aromuMHCs BOZMOKHOCTH CAMOPACKPBITHS U caMOpeaIn3aus JINYHOCTH.

JIP. 30 OcymecTBifOmUi TOUCK W HUCMHOJb30BaHWE WHPOPMALUHU, HEOOXOAMMON s
3 PEKTUBHOTO BHIMOJIHEHUS PA3INYHBIX 3a/]1a4, MPOPECCHOHATLHOTO U JINYHOCTHOTO Pa3BUTHUSI.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl y4eOHOM TUCHHUIIUHBI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATeNIbHAs padoTa 36
MPAKTHYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MIPAKTUICCKHC 3aHITHSI 8
nabopaTopHbIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00THI 2
B coomeemcmeuu ¢ yuyeOnvlM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PabdoOMul.
[IpomexyTouHas arrectauus (B popme muddepeHIIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YeCKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yabTatsl (JIP)

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/4

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEepUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPraHWYECKOH 1 00mIel xumun. [lepuonnyeckas
cucrema xumuueckux eMeHToB [I.M. Menpneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnektpoHHas kKoHpwurypaus atoma. Kiaccudukamms Xumuyeckux ieMeHToB (S-, p-, d-
3J7IeMeHThI). BaneHTHbIe 371eKTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3HL.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
9JIEMEHTOB, OOpa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C HOJOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

KoHcniekT, moaroroBka cooOmieHnii Ha TeMbl 10 BbIOOpy: HaHoTexHomorusi Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHs HAayKu M Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCnonb30BaHME paJMOAKTHBHBIX M30TOIOB B TEXHHYECKHX ILEJSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIb30BAHME B TEXHHUKE M MeIULMHE. PenieHue
TEOPETHYECKUX W HKCIIEPUMEHTAJBHBIX 3a/1ad MO BOIPOCAM: OCHOBHBIE MOHSATHS XHWMHH,
OCHOBHBIE 3aKOHBl XUMHH. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEJIBLHOU
MOJIEKYJIIPHOM MaccChl, ONPEIEICHUE MACCOBOM JOJIM XUMHUYECKHUX JJIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 Mpakruueckoe 3aHsaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M PACYETHl 110 YPaBHEHUSM

OK 01 OK 02
I1K1.3




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHTbI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OINepaluil Ha MNPEANpUITHSIX KEIE3HOIOPOKHOTO
TpaHcnopTa (HalulaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JTAKOKPACOYHBIX TTOKPBITHH).

JIP 2,4,16,23,30

CaMmocTosiTeibHasi padoTa o0yuarommxes Ne2

[Ton6op, ananus u npeodpazoBanue yueOHOro marepuana. [lonroroBka cooOuieHuit Ha TEMBbI
no BeIOOpY: Mcropusi pa3Butus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuznup n gesrenpHocth .M. Menaeneena.

1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PemieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3agad no teme: Ilepmonnueckas cucreMa xmmudeckux aieMeHToB JI.M. Menneneesa.
Crpoenue aToma

IIpopuniabHbie W npodecCHOHAIBHO 3HAYUMbIE 3JIEeMEHTHI coaepxkaHus. OCHOBHbIE
XUMHUUYECKHE 3aKOHBI, TEOPUU M YUEHUS CIOCOOCTBYIOT Oo0Jiee MOJHOMY U OCO3HAHHOMY
NOHUMAaHHMIO XUMHUYECKUX IPOLECCOB i (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUIsI KOJIMYECTBEHHBIX pACUYETOB M pELIEHUWs MHOIME pacyeTHbIE 3aJadu
IIPAKTUYECKOT0 ¥ TEXHOJOTMYECKOr0 3HAYEHUSI.

OK 01 OK 02
I1K1.3
JIP 2,4,16,23,30

CamocrosiTeibHas padoTa odyuarmmxcs Ne3

[TonGop, ananus u npeoOpazoBanue yueOHOro Marepuana. [loaroroBka cooOIIeHH Ha TEMBI
10 BI)I60pyI Pa)II/IoaKTI/IBHOCTB. Uctonb3oBanue pPaaArOaKTUBHBIX U30TOIIOB B TCXHHUYCCKUX
1ensiX. PEHTreHOBCKOE M3ITydeHHeE M €T0 UCIIOJIb30BAHNE B TEXHUKE U MEUIIMHE.

1.1.4 IlpakTtuuyeckoe 3ansitue Ne3 PemieHue sKcniepuMEHTAbHBIX 3aJad MO TeMe: THrmbl
XUMHYECKHX CBA3EH. THIBI KPUCTAIUIMYECKUX PELIETOK

IIpoduiabHbie U nMpodeccHOHATBHO 3HAYMMBbIE JIeMeHThI cojep:kanus. KomrmiekcHble
COEJMHEHUs, O0Opa30BaHHbIE JOHOPHO-AKLENTOPHOM CBA3bIO, JUISI MPEAOTBpPALICHUS
00pa30oBaHMs HAKUIIM HA CTEHKAX KOTJIOB U B TEINIOOOMEHHBIX TPpyOax OXJaKIEHUS Ju3eren
B TEIUIOBO3aX

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

CamocrosiTeibHas padora odyuarommxcs Ned
[Ton6op, ananu3 u mpeodbpazoBaHre y4eOHOI0 MaTepHaa.

Pa3nen 2. Xumuueckue peakuumu

10/5

Tema 2.1 Tunel XUMHUYECKHUX
peakuui

2.1.1 Knaccuukanus ¥ THIIBI XAMHUYECKUX PEAKINK HEOPTaHMYECKUX COSIMHEHHH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




1 2 4

Copepxxanue yueOHOIro MaTepuasa
Knaccudpukanus um TuUmbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3JIOKEHMs], 3aMelleHusl, oOMeHa, B T.4.
peaKLMii TOPEHUs!, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHHUsI ~ OKUCIEHUSA-BOCCTaHOBiIeHUs.  CteneHb  okucieHus.  Okucnurtens U
BocctaHoBUTENb. CoCTaBieHHE U  YPAaBHUBAHUE OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IPUPOIE, NPOU3BOJICTBEHHBIX IPOLIeCccaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHass padora o0yuarommxcst Neb
AHanu3 u npeoOpa3oBaHue yueOHoH nHOpMALIUK.
2.1.2 TIlpakTuyeckoe 3ansitue Ne4 Pemenne 5KCIEPHUMEHTAIBHBIX 3a1ad 10 TEMe:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"
IIpoduiabHbie m npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTbI COJepPKAHUsSl. 3HAaUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA B  INpPUPOJE U HA  HPEIIpUATHIX I1K1.3
YKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBUTEJIBHBIC MPOLIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAJIOB, pabOThl XMMHUYECKUX MCTOYHHKOB TOKA U aKKyMYJISTODOB,
CrOpaHHMsl TOIUIMBA B JU3EJISIX TEIJIOBO30B U T.J.
CaMmocrosiTeibHasi padoTa o0yuarommxcs Ne6
[Ton6op, ananu3 u npeobpazoBanue yueOHON HHPOPMAILIIH.

Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTBOpeHMe Kak (PU3MKO-XUMHUUECKUH MpolLecc. OK 01 OK 04

AUCCOHALMS U HOHHBIH 00MeH I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopus snekTpoauTHYECKON Aucconray. MoHbl. DIeKTpoIuThl, HEINEKTPOIUThI. Peakuuu
HMOHHOT0 0OMeHa. COCTaBlIeHHE PeaKMi HOHHOTO OOMeHa IMyTeM COCTaBJICHUS UX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha COCTaBIICHUE
VMOHHBIX PEaKIIHM.

[IpakTHYeckoe NCIOTB30BAHNE PEAKII HOHHOTO OOMEHA M THIPOJIN3a B TEXHOJOTHUECKUX
npolieccax JKeJNe3HOA0POXKHOTo TpaHcnopTa. [IoHATHS: TalbBaHOCTErHsl, raJlbBaHOIIIACTHKA,
UX MPAKTUIECKOE 3HAUCHHE B )KEJIE3HOJOPOKHOM XO3SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [logroroBka cooOuieHUil Ha Temy MO
BbIOOpY: [IpakTHueckoe NpHUMEHEHHe >3JeKTposiu3a: pauHUpOBaHHE, TraJbBAaHOIUIACTHKA,




1 2 3 4
raJIbBaHOCTETUSI.
2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWMCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUCCOAu" OK 01 OK 04
IIpoduabHbie U NpodeccHOHAIBLHO 3HAYMMbIE 3JIEMEHThI CO/lep:KaHusl. AKKYMYJISTOPBI: 2 IIK1.3
OPUHIUIN UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABIKHOM COCTaBeE. TP 4,16,23,30
CaMmocTosiTeibHasi padoTa o0yuarommxes Ne8 1
AHanu3 1 mpeodpazoBaHue yudeOHOM HHPOPMAIIUH.
2.2.3 JlabopatopHoe 3ansaTue (padora) Ne2 "Peakiuu nonHoro oomena. ['uapoiu3 comneit"
IpoduabHbie M NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHhI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJJOPOKHOM TPAHCIOPTE PEAKIIMK HOHHOTO OOMEHA JIJIsl yMSITYEHUsI BOJIbI (CHUKEHHE 2 [1K1.3
KOHIIEHTpallu MOHOB Ca®" u Mg2+) B CHCTEMax OXJaXJCHHUS TCIJIOBO3HBIX IABUTATEIICH U JIP 4,16,23,30
JM3€Tb-110€3710B. ['uApoIn3 Ha NpeupUsTHSIX JKEIE3HOI0OPOKHOIO TPaHCIOPTA.
CamocrosiTeibHas padora o0y4yarommxcs Ne9 1
Ananms u npeoOpazoBaHue yueOHOM nHPOPMAIIHN.
Paznen 3. CTpoenne BenecTBa U CBOMCTBA HEOPTraHUYECKNX BelleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUIECKUX COCTMHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTPOEHHUE I1K1.3
HEOPraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloXHbIe BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHUIBI, THUAPOKCHUIBI,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnmuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK 2
(aToMHasi, MOJEKyJspHasi, MOHHAas, METalJIMuecKas). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB
BEIIECTBA OT THUMNA KPUCTAIMYECKOM pelmeTkH. 3aBUCUMOCTb XMMHMYECKOW aKTHBHOCTHU
BEIIECTB OT BHUAAa XUMHUYECKOM CBS3M M THUNA KPUCTALIMYECKOM permeTku. [IpuumHbI
MHOTr000pas3usi BELIeCTB
CamocrosiTeibHasi padota o0yuarommxes Nel0 1
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIHH.
3.1.2 IlpakTH4yeckoe 3ansaTue NeS PemieHne sKCriepUMEHTANIbHBIX 33/1a4 10 Teme: YucToie OK 01 OK 02
BelIecTBa U cMecH. JlucnepcHble CUCTEMBI. 5 K13
IIpodguiabHbie 1 NPOPecCHOHAIBLHO 3HAYMMBbIE JJIeMEHThI coaepxkaHusi. CTEKIOMIaCTHK TP 4.16 '23 30
»10,29,

KakK OCHOBaA JJIs1 U3IOTOBJICHHUA neTaneﬁ BaroHoOB.
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CamocrosiTeibHas padora o0yuarommxces Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoOro marepuaina. Iloaroroska cooOuieHuii Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TexHUKe, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucnepcHble CUCTEMBI, UX KIacCU(pUKALM U UCIOIb30BaHUE B
npodeCCHOHATILHOM e TeNbHOCTH; [IpMeHeHne CycrieH3ui 1 SMYIIbCUI B CTPOUTENBCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamsl. [Tonoxxenune B [ICXD JI.U. Menneneera, ocooeHHOCTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIUTHI KOHCTPYKIIHA MTOIBIKHOTO COCTaBa

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOTro MaTepHaJia

Mertamnsl. OOmue (Gusnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHs.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac M IKUSHCACATCIBHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTauioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METANIOB OT
KOPpO3HHU

CamocrosiTesibHast padoTa o0yuarommuxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOW KOMIIOHEHT MHOTHMX CIUIaBOB. [IpumeHeHue
METAJJIOB M HX CIUIAaBOB B KA4ECTBE KOHCTPYKUIHMOHHBIX MAaTEPHAJIOB HA MPEANPHUSATHIX
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. Koppos3uss MeTamnoB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTanuii Ha TeMy MO BbIOOpY: VcTopus monydeHus U TMPOHU3BOJACTBA
amoMuHus. Poilb  MeTalioB B MCTOPUM  YEJIIOBEYECKOW UMBUIM3auuu. Mcropusd
OTEYECTBEHHOM YEpHOW MeTaurypruu. McTopus OTE€YeCTBEHHOM LBETHOM METaJTyprUu.
XvMHS METaJIOB B MO€H NpoQeccHOHANbHON NeATeNbHOCTU. 3aBUCHMOCTb CKOPOCTH
KOpPpO3UU OT YCIOBUU OKpyxkatomied cpensl. Krnaccudukanus Koppo3uu MeETallIoB IO
paznuuHbIM pu3HakaMm. CrocoObl 3aUTHl METAUIOB OT KOppo3uu. [Ipon3BoACTBO UyryHa u
CTaJu.

3.2.2 TIpakTuyeckoe 3ansitue Ne6 PemeHue »SKCIEPUMEHTATBHBIX 3a7ad 10 TeMe:
"Meramibr"

IIpopuibHbie H NpodecCHOHATBHO 3HAYMMBIE JIEMEHTHI coaepkaHus. JIokoMOTHBHOE
U BaroHHOE XO3fAHCTBAa KaK OCHOBHbIE IOTpEOMTENM LBETHBIX METAJUIOB Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0y4yarommxcest Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33JaHUK Ha CBOMCTBA, COCTaB, NOJYYEHHE M
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0€30MacHOE MCIOIb30BAHUE METAJIIOB B OBITY M IPAKTHUECKOM J1€ATEIbHOCTH YEIOBEKA.

3.2.3. Hemeramner. [Tonoxenne B IICXD /.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia

Hemeramner. OO0mue ¢Qusmdeckne W XUMUYECKHE CBOWCTBA HEMETAIUIOB. THIUYHBIE
cBoiictBa HemeraiioB IV- VII rpynn. Kiaccudukanus u HOMEHKIATypa COCITUHEHHUN
HeMeTauioB. [IpuMeHeHne BaHEUIINX HEMETAIIIOB U UX COEAMHEHUI B KEJIE3HOIOPOKHOM
xo3siiicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

CamocrosiTesibHast padora o0yuarommuxcs Nel4
[Ton6op, ananu3 u npeodpazoBanue yueOHONH HHPOPMAIIH.

3.2.4 TlpakTtuyeckoe 3ansitue Ne/ PemieHne -SKCIEPUMEHTATBHBIX 33Jad IO TeMe:
"Hemerammbr"

IIpodpunbHbie 1 Mpo(eccHOHATBHO 3HAYUMbBIE JJIEMEHThI coaepxkaHusi. [IpumeHeHue
KpUNTOHa B (hapax NOJBMKHOTO coctaBa. DTOp — KOMIIOHEHT JKHJIKOW CMa3Ka IS
YMEHbBILIEHUSI TPEHUsl JeTaled M y3JI0B MOABMKHOIO cocTaBa. KpeMHUN - 3ieMeHT
WHTETPAITBHBIX MUKPOCXEM CHCTEM YIIPABICHUS JIBFDKCHUEM TI0€3/I0B.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0y4yarommxcs NelS

PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUA Ha CBOWCTBA, COCTaB, IOJy4EHHE U
0e30IacHOe HCI0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTHYECKOW AESTEIbHOCTH YeJIOBEKA.
[logroToBka cooOmieHudt Ha TeMy 1o BbiOOpy: [IpuMeHeHHe HeMETauloB B
JKEJIE3HOAOPOKHOM X03s1CcTBE. [IpaBuila nepeBO3KM HEMETAJUIOB 110 JKEIE3HOU JOPOTe.

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCTUHEHUI

3.3.1 I'enernyeckas CBSI3b HEOPTAHUYECKUX COCTUHEHUH
Hrorosasi koHTpoJbHasi padora Nel

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX  BeEHIeCTB  (OKCHIIOB,
THJIPOKCUIIOB, KHCJIOT, COJiei W J1p.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB IMPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWMN, BBICIIMX OKCHIOB WU THAPOKCHUIOB. MmeHtudukamms
HEOPTraHWYECKUX BEIIECTB C HCIOJb30BaHUEM WX (DU3UKO-XMMHUYECKUX  CBOWCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIIUI

Hmoz | cemecmpa: MaxkcumanbHas yuyeOHast Harpy3ka (Bcero)
O0s3aTenbHas ayIMTOPHAs yueOHas Harpyska (Bcero)

48

32




NPAaKTUYECKHUE 3aHATHS
nabopaTopHble 3aHATHS (PabOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHAst paboTa

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

AHUYECKHX COeTUHEHUMH

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

4.1.1 TlonsiTre 00 OpraHUYECKUX BEIIECTBAX, X IPUMEHEHHUE Ha KEJIE3HOM JTopore.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepHaJia

IlosiBieHne M pa3BUTHUE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckol XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpANOK COCJUHEHHs AaTOMOB MOJIEKYJIE COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHNEe OpraHMUYECKUX BEILECTB Ha JKEJIE3HOM 1opore

CamocrosiTeibHasi padoTa ody4yarommxcs Nel6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHPopManuu. [logroroBka cooOiieHuil Ha
TeMbl 10 BBIGOPY: JKmsub u gestensHocTh A. Kekyme. JKusubp u jmestensHocts M.
bepuenuyca. XKusnp u gestenbHocts @. Bemnepa.

4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKnx BEIIeCTB.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

[TonoskeHns TEOPUM XUMUYECKOTO CTpOeHUsl opraHmdeckux coeauHenuit A.M. Byrtieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMUM OpPraHUYECKUX COelMHEeHuH. MexayHapo/iHass HOMEHKIarypa u
IIPUHLUIIBI HOMEHKJIATYPbI OPIraHUYECKUX COSAMHEHUN

CamocrosiTeibHasi padoTa o0y4yarommxcs Nel7

[TonGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpoOpmarmu. [loaroToBka coobmieHWit Ha
Temy 1o BbiOOpy: XKusup u nesrensHocTh A.M. Bytneposa. XXusus u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIUHEHUN

4.2.1 AnkaHbl: COCTaB, CTPOECHUE, TOMOJIOTHYECKHUM PSII.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OCOOEHHOCTH KiIacCHU(PUKALUU U
HOMEHKJIATYphl, H30MepHus, (pu3nyecKknue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MIPHPOJIE
Y IPUMEHEHUE JIKaHOB.

CamocrosiTeibHasi padoTa o0yyarommuxcs Nel8

[Ton6Gop, ananu3 u mpeoOpasoBaHue ydeOHOW HMHpopmanmu. [loaroToBka cooOmieHU Ha
TEMy IO BBIOOpPY: DKOJIOTMYECKHE AaCHEKThl HCIIOJIB30BAHMS YIIIEBOJIOPOIHOTO CHIPBS.
X¥MHUS yTI€BOJOPOTHOTO ChIPhsl M MOSI OyAyIasi CIelUaaIbHOCTb.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne8 PemieHue HKCIEpUMEHTANBHBIX 3a/Jad 10 TEMe:
"CpaBHUTENIbHAS XapaKTEePUCTUKA METaHa U 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HAYUMbIe 3JIeMEHThI coaep:kaHus. JKunkue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTABA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMAa30K, UCIOIb3yEeMBIX IS
CMa3KM TPYIIMXCS Y3JIOB TEIUIOBO3HBIX JIBUraTeliel, OCEBBIX IOAIIMIIHUKOB BaroHOB
AJIEKTPOBO30B, TEIJIOBO30B. |'aJOreHNpoON3BOAHbBIE YIVIEBOAOPOIBI - B KAUECTBE XJIaJAareHTa
B peprKEepaTOPHbIX BaroHax.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHasi padota o0y4yarommxcs Nel9

Brrancienust mo ypaBHEHHIO XUMHUECKOW peakimu (Macchl, 00bEMa, KOIMIECTBA HCXOTHOTO
BEIIIECTBA WJIM MPOAYKTa pEaKkIMH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIU MTPOJIYKTOB PEAKIIUHN).

4.2.3 Anxensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHHS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Copaepxxanue y4yeOHOro MaTepuasa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KlacCUPUKALMUA U
HOMEHKJIATypbl, HU30MepHs, (U3MUECKHE CBOWCTBA, XWMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IINIAMCHH JIA
CBApKKW ©W PE3KU MCTAJJIOB. HpaKTI/I'-IeCKOQ MNPUMECHCHUC QAJIKCHOB HW AJIKaJJUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE
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CamocrosiTeibHasi padota o0yuarommxes Ne20
ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HHPOPMAIIUH.

4.2.4 Ilpaktuyeckoe 3ansitue N9 PemeHue HKCIEPUMEHTAIBHBIX 3343y [0 TEME:
"[Tony4yeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

OK 01 OK 02
IIpodpunabubie U NpodecCHOHAIBHO 3HAYMMBbIE 3J1eMeHThI cojep:kaHusi. llpumeHenus K13
HOJMMEPOB HA MPEANPUATUAX >KEIE3HOAOPOKHOTO TPAHCHOPTA s 3JIEKTPOU3OJALMH, TP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI IO€3]I0B, TPHBOJHBIX pEMHEH, HOOHUTOBBIX COCYIOB T
AKKyMYJISITOPOB, J€TaJel U 3alIUTHBIX MOKPHITUH Ha XKeJIe3HOJOPOKHOM TpaHCIOpTe
CamocrosiTeibHasi padoTa ody4yarommxcs Ne21
Bbruucnenus no ypaBHeHHIO XMMUYECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTA PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).
4.2.5 TlpakTtuyeckoe 3anaTHe NelQ Pemenwe sKCHepUMEHTANBHBIX 33734 IO TEMeE:
"ALIETUIIEH U €r0 TOMOJIOTH" (AJIKHMHBI) OK 01 OK 02
Ipopunabubie U MpodecCHOHATBHO 3HAYMMBbIE JJ1eMeHThI cojaep:kaHusi. [IpumeHenue K13
HOJIMMEPBl HA OCHOBE IPOU3BOJHBIX AJKMHOB B KA4ECTBE M3OJISILUU 3AILUTHBIX 000JI0YEK TP 4.16 '23 30
KaOeNbHbIX U3/ENUIl U MPOBOJOB, BHYTPEHHEN OT/AEIKU MAacCa)KUPCKUX BaroHOB M BaroHOB T
HJIEKTPONOE3/I0B
CamocTosiTeibHasi padoTa ody4yarommxcs Ne2?2
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM mHopmanuu. [logroroBka cooOiieHui Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTHieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHIX
KeJIe3HOIOPOKHOT0 TPAHCIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOTyUYCHHE OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa
OCOOCHHOCTH KJTacCU(HUKAIIMA M HOMEHKJIATYPhl, H30MepHs, (U3NYECKUE CBOICTBA,
XUMHYECKHE CBOMCTBA, CITOCOOBI ITOJTYUCHHS.

CamocrosiTeibHasi padoTa o0y4yarommxcs Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHue apeHOB ¥ HMX TOMOJOTOB Ha MIPEINPHUITHIX
KENIE3HOIOPOKHOTO ~ TPAaHCHOPTAa.  TOKCHYHOCTh  apOMATHUYECKUX  YTIIEBOIOPOIOB.
S MOXUMHUKATHL.




2

4.2.7 TlpakTuyeckoe 3anaTHe Nell Pemenuwe sKCHEpUMEHTANBHBIX 337a4 IO TEME:
"CpaBHHTENIbHASA XapAaKTEPUCTHUKA CITUPTOB"

IIpoduiabHbie U npodgeccHOHANBHO 3HAYUMBbIE JJIeMeHThI coep:kaHusi. OTHOATOMHbIE
CIOMPTBl — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpUAlOB HaXOASILIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJisl MOKPBITHS MMACCAKUPCKUX U IPY30BBIX BaroOHOB;
IUTACTU(QUKATOPBI, NPUMEHsEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsax
NOJBWKHOTO cocTaBa MU T.H.). lIpuMeHeHWe HTUIEHITIMKONS M TJIMLEpPUHAa B KayecTBE
aHTU(PHU30B B paauaTOpax CHUCTEM OXJAXKICHUsA JABUraTelieil BHYTPEHHErO CroOpaHus;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJlOYHBIX JKMJIKOCTEHl B TOABM)XKHOM COCTaBE
KEJIe3HOIOPOKHOIO TpaHcnopTa. [IpakTHueckoe 3Hau€HHE apOMaTHUYECKUX CIMPTOB M MX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBHSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeobpazoBanue yueOHOUW mH(popmanuu. [logroroBka cooOiieHuil Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYE€HHE OAHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3stiicTBe. [lepeBo3ka CHUPTOB IO JKEJIE3HOW JOpore, MapKUpOBKa Ipy30B. MeTaHOI:
xemounus u xemopooust. ITaHOI: Benuuaiiiee 6Jaro U CTPALIHOE 3710. AJIKOTOJIU3M U €ro
npodwmiaktuka. [IpakTnyeckoe 3Hau€HHE MHOTOATOMHBIX CIUPTOB B IKEJIE3HOJOPOKHOM
xo3stiicTBe. [lepeBo3ka apoMaTHdecKuX CIIMPTOB T10 JKEJIE3HOH T0pore, MapKHPOBKA IPY30B.

4.2.8 Anpneruanl. KapOonoBbie kucioTsl. CocTaB, CTpoeHUE, KitacCuBUKaIUs

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocT KiIacCU(PHUKAIMM W HOMEHKIATypbl, H30MepHs, (u3Mueckue CBOWCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMMOJIYUCHUS. MprbU1a Kak COJIM BBICIINX Kap6OHOBI)IX KHCJIIOT,
ux Morolee neictaue. CioxHable 23QUPHI KaK MTPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.

CamocrosiTesibHasi pa6oTa odyuarwmmxcs Ne25

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy 1o BbIOOpY: MypaBbUHAs KHCIOTa B TPHUPOJE, HaAyKe W Mpou3BojcTBe. McTopus
ykcyca. [lpakTudeckoe 3Hau€HUE albJETHIOB M HMX IMPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anbAErWIOB IO  JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTdeckoe 3HaYeHHE KApOOHOBBIX KHUCIOT M WX TMPOU3BOAHBIX B KEIE3HOIOPOKHOM
xo03sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHPOBKA T'PY30B.




2

HpaKTI/I‘IeCKOG SHAYCHUC )KUPOB U UX MMPOU3BOJHBIX B KCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KUCIOT"
IpoduabHbie U NPOPEecCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHus. MypaBbUHBII
aNbJIeTH]] KaK KOMIIOHEHT OakelIMTOBOTO JiaKa, SBJSIOUIMMCS aHTHKOPPO3HOHHBIM
MOKPBITUEM JUISI BaroHOB. TEKCTONUT KaK OCHOBA I W3TOTOBJICHHS 3yOuaThIX KOJec,
BKJIAJIBILICH TOJIIUITHUKOB, a TAKXKe KaK 2JIEKTPOU30JATOP. ACOOTEKCTONUT KaK KOMIIOHEHT
JUISL U3TOTOBJICHUSI TPYIIMUXCS JIeTajJed JUCKOB CIEIUICHUS U TOPMO3HBIX KOJIOJOK Ha
JKEIE3HOAOPOXKHOM TpaHcnopTe. [IpuMeHeHne areToHa B KEJIE3HOJOPOKHOM XO034KMCTBE
[Ipumenenue maBeneBOrd KUCIOTHI IS OYUCTKH METALJIOB OT P>KaBUMHBI U HAKUIH, B TOM
Yuclie U B KOTJIaxX JOKOMOTHBOB. [lepeBo3ka M MapKHUpOBKa ambACTUIOB U KapOOHOBBIX
KHUCJIOT 1O JKEJIE3HON A0pOore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuarommxcs Ne26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIeCTBA WUJIM MPOAYKTA PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3
MCXOJHBIX BEILIECTB WIM NPOJYKTOB peakiun). Pemenue cxem npeppaiieHuit

4.2.10 IIpakTtuueckoe 3ansiThe Nel?2 PemieHne SKCIIEpUMEHTAIBHBIX 3a7a4d 110 TEMe:
"Cnosxnbie 3¢upsl. XKupsl. [lonstue o CMC"

IIpodpuabHbie U NMPOPEecCHOHANBHO 3HAYMMBIC YJIEMEHTHI colep:kaHus. byrunanerar
KaKk KOMIIOHEHT IeHTa(TaleBbIX SMajeid, HCIOJIb3YeMBIX JUISI OKPACKH IMaCCaKUPCKHUX
BaroHOB M JIOKOMOTHUBOB; JJIEKTPOH3OJISALMOHHBIX JIAKOB, MPUMEHSEMBIX MpPU PEMOHTE
TATOBBIX JBHTaTelIed. MBIIA BBICIIMX JKUPHBIX KUCIOT KaK 3aryCTHTEIH B TUTACTUYCCKUX
CMa3Kax, MPUMEHSEMBIX B Pa3NUYHBIX MEXaHH3MaX JUIS CMa3KH MOANIMITHUKOB, 3y04aThIX
KOJIeC, BUHTOBBIX M IIEITHBIX NIepe/iad, NIAPHUPHBIX COCTUHEHUH U TIp.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocrosiTeibHas padora o0y4yarommxces: Ne27

[TonroroBka cooOmieHnit Ha TeMy 1o BeIOOPY: CioxHBIE 3QUPHI U UX 3HAYEHUE B IIPUPO/IE,
ObITY U Ipon3BOICTBE. JKUPBI Kak MPOIYKT MUTAHUSA U XMMHUYECKOE ChIphe. 3aMeHa KHUPOB B
TEXHWKE HEMUIIEBHIM ChIpbeM. HexBaTka MpOMOBONBCTBHS Kak TIoOaidbHAs mpodieMa
yeJoBeYeCTBa U IYTH ee peleHus. Mpuia: mpouuioe, Hacrosimee, Oyaymee. Cpencrsa
TUTUEHBl Ha OCHOBE KHCIIOPOJICOJEPKAIMUX OPraHWYECKHX coeAnHeHHH. CHHTeTHYeCcKHe
mororue cpenctsa (CMC): TOCTOMHCTBA U HEIOCTATKH.

4.2.11 AMUHBI. AHUIAH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Copepxxanue yueOHOIro MaTepuasa

OcoOenHocTH KJIacCU(PUKAMM W HOMEHKJIATypbl, H30MepHs, (PU3NYECKHEe CBOMICTBA,

XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYUSHHS.

CamocrosiTejibHasi padoTa odyuarommxcsi Ne28

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmieHMd Ha

TeMy 1o BbIOOpY: JKus3Hb u nearensHocTh H.H. 3mHMHA. AHWIMHOBBIE KpacHTENH.

[IpakTHyeckoe 3HAYEHHWE AMHHOB W WX HIPOM3BOJHBIX B IKEIE3HOIOPOKHOM XO3SIHCTBE.

[lepeBo3Kka aMHHOB 10 JK€JIE€3HOM JOpore, MapKUPOBKA TPY30B.

4.2.12 JlabopaTopHoe 3ausitue (padora) Ne4 "Awmumnokucnorsl. benku. PacrnosnaBanme

BOJIOKOH"

Ipodunabuble 1 MpodeccHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI coaep:xanus. KanpoHn — kak OK 01 OK 02

KOMIIOHEHT BHYTPEHHEH OTAENKHU MOJBMXKHOTO cocTaBa. [IpuMmeHeHHe Kiies Ha OCHOBE OK 04

nojimaMuia B BarOHOCTPOCHUM JUIsl CKJIEMBaHUSA. MHUIIOpA-MopoIuiacT — Kak OCHOBa JUIS I1K1.3

TEIJION3OJISIIIMM ~ U30TEPMUYECKHUX, TMACCAKUPCKUX U pedprkepaTOpHBIX  BaroHOB. JIP 4,16,23,30

TexHU4YeCKM BOWIOK Kak IMPOKJIAJOYHBIM Marepuan B Oykcax IpU PEMOHTE BaroHOB U

JIOKOMOTHBOB.

CamocrosiTeibHas padoTa odyuyarommxcsi Ne29

[TonGop, ananu3 u mpeodOpa3oBanue yueOHOU mH(popmanuu. I[loaroroBka cooOuieHui Ha

TEMy 110 BbIOOpY: 3Haue€HHE aMHUHOKAIpPOHOBOM M aMHHOSHAHTOBOW KHCIIOT ISl OOBEKTOB

KENe3HOJIOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XHMMHYEeCKHE BOJOKHA U HX

IPUMEHEHNE Ha JKEJI€3HOIOPOKHOM TPaHCIOPTE.
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTopHoe 3ansitue (padora) NeS "CpoiicTBa yriesoaos" OK 01 OK 02
OpTaHUYECKUX BEIIIECTB, ux | [IpoduiabHble U NPodeccHOHAIBLHO 3HAYUMBIE JJIEMEHThI coaep:xkanus. [IpuMeneHue OK 04
3Ha4YeHUEe U NMPUMEHEHHUE B OBITOBOM | MPECCOBAHHOW JAPEBECHHBbI Ui BKJIAJbIIIEH MOAIMMUIHUKOB, BTYJIOK, OIOPHBIX IUJIHT, I1K1.3
YU TPOU3BOJICTBEHHOW JEATEIBHOCTH | U3TrOTOBJICHUS MIECTEPEH MOJBHKHOTO COCTABA JKEJIE3HOJOPOKHOTO TPAHCIIOPTA. JIP 4,16,23,30
4eJI0BeKa CamocrosiTeibHas padora o0yuarommxcs Ne30

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpOpmarmu. [loaroToBka cooOmieHWit Ha

TEMy 1O BbIOOpY: VYTINeBOIbl M HUX pOJb B JKUBOW mnpupoxae. Pa3Butue caxapHoi

IIPOMBINUIEHHOCTH B Poccnn.

43.2 Ponp XMMUU B OOECIEYEHHH OKOJOTHYECKOH, OSHEpreTHYecKOod U MHILEBOU OK 01 OK 02

0e30MmacHOCTH I1K1.3

JIP 4,16,23,30




1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 2
Ponp opranmdeckoii XMMUM B pPELIEHUH IpOOJEM 3HEpPreTMYeckol Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHUKOB DJHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS HA KHUBBIE OPIaHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIacCOB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOJIBI,
XJIODOPraHUYECKHUE IPOU3BOJHBIC, ANbJETUAbl U Jp.), CMBICI IIOKa3aTeis MpeAesbHO
JOIYCTUMON KOHUEHTPaLUU
CamocrosiTesbHasi padora o0yyawmmxcs Ne31 1
[TonroroBka cooOuieHuii Ha TeMy IO BbIOOpY: UenoBek B MUpE BEILECTB U MAaTEpPHAIIOB.
XWMHUS U 3J0POBBE YEIOBEKA
Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKIui 2/1
Tema 5.1 Ckopoctp xummyeckux | 5.1.1 IlpakTnyeckoe 3ansitue Nel3 Pemenue mpakTHKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2
peakuuii. XuMHU4YEeCKOe paBHOBecHe | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX peakuuid. XMMHUYECKoe paBHOBecue" OK 01 OK 02
I[podpuabubie n npodeccHOHATHHO 3HAYHMBbIE 3JIEMeHTbI coaep:xkanus. bydepHbie I1K1.3
pacTBOPHI B TEXHOJIOIMUYECKHUX Tporeccax (MPH SIEKTPOXMMHUYECKOM HAHECEHUH 3allUTHBIX JIP 4,16,23,30
HOKPBITHH, B IPOM3BOJICTBE KPACUTEICH)
CamocrosiTeibHas padora o0y4yarommxcs Ne32 1
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMALIUH.
Pa3znen 6. PacTBopbl 2/1
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 IlpakTnyeckoe 3ansitue Neld PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2
3aj1ad no teMe: "PacTBOpHI, HCIONB3yeMble B OBITOBOM M MPOMU3BOJCTBEHHOM AEATEIbHOCTH OK 01 OK 02
yenoBeka" I1K1.3
IIpopuiabubie ¥ npodeccHoHAJBLHO 3HAYMMBIE JJIEMEHThbI coaep:kaHus. IlepeBoska JIP 4,16,23,30
PAa3JIMYHBIX KUJIKOCTEN O JKEJIE3HON JOpOTe.
CamocrositeibHas padora o0y4yarommxcst Ne33 1
[TonroroBka cooOmieHuid Ha TeMy MO BbIOOpY: PacTBophl, ucCHoOib3yemble B OBITOBOM,
MIPOU3BOJICTBEHHON JeSITeNIbHOCTH YesoBeKa. PactBopsl, MIpUMEHSIEMbIE B
JKEJIE3HOAOPOKHOM XO3SMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeilmune gocTuKeHUs] XUMUYECKONW HAYKH U XUMHUYECKON TEXHOJIOTUN OK 01 OK 02
IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07
4eJI0BeKa I1K1.3

JIP 4,16,23,30




2 3 4
Copepxxanue yueOHOIro MaTepuasa 2
Hogelimme nOCTMKEHHS XUMHYECKOW HAYKHW M XMMHUYECKOM TEXHOJOruu. Poimb Xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DHEPreTMYecKod W TMHIIEBOM Oe30MacHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia moucka u aHaim3a XUMUYECKON MH(POPMAIMK U3 PA3IUYHBIX UCTOUYHHKOB
(HayuHas 1 yueOHO-HAay4YHas JIMTepaTypa, Cpe/icTBa MaccoBor nHpopmManuu, cetb MuTepHer)
CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne34 2
[Touck n ananu3 uHGOPMAIMH O MPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C y4eTOM
Oyayuiel npodecCHOHATbHON NEeATeTbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTEIbHbBIE MaTepUalbl,
KOHCTPYKIIIOHHBIE MaTepHallbl, KPACKH, CTEKIO, KepaMHKa, MaTepHalbl JJIs AJIEKTPOHHKH,
MPUMEHSIEMBIE B KEJIE3HOJTOPOKHOM XO3SHUCTBE
7.1.2 Tlpome:kyTouHAas aTTecTAIMS MO JUcHMILTHHE. /1 depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
[1K1.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 60
O0s3atesnbHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 40
NPAaKTUYECKHUE 3aHATHS 18
1abopaTopHbIe 3aHATHS (PaOOTHI) 6
caMmocCTosiTeNbHas paboTa 20
nuddepeHIMpOBaHHBIN 3a4eT )
HToro: MakcumanbHas yaeOHas Harpy3ka (Bcero) | 108
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 72
IIPAKTHYECKUE 3aHATUA 28
naboparopHbie 3aHsTUS (pabOTHhI) 10
caMOCTOsITelIbHas paboTa 36
KOHTpOJIbHast paboTa 2

HUmoecosas ammecmayus 6 hopme nuddHepeHIInpoOBaHHOTO 3aUeTa




3. YCJIOBUS PEAJIMBALIAU TIPOT'PAMMBI YYEBHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoMm Kabuuere: Jlabopatopus XUMHUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuyeckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMuecKuX peméTok. (3 mir)

7.CoopHbiii pubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «lemoumy.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMUU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuToQoH

- KOMIIBIOTEP

Ayouosuzyanvhvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoaoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumus. Yacts 4. YrneBojsl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiep:kaliye opraHndyeckue BemiecTBa. bemku.
CuHTEeTHYECKHE BBICOKOMOJIEKYISIPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XuMudeckuii akcnepumeHT» 150 MUHYT.

3.2. UnpopMmannoHHOe oOecnedeHre peajn3anuu NporpaMmbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpPEeTHEro MpogecCHOHATbHOIO
obpazoBanus / U.B. Audpunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., wcnp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus qis CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. 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
(mata oopamienus: 31.03.2023) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydeOHoe mocobme mns crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHb //  JlaHb: anekTpoHO-OMOiMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamienus: 31.03.2023) / - Pexum gocrtyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4uHo-nOmyNIsApHBII MPOEKT «DJIEMEHThI OOJBIION HaykH « (pu3urKa, XMMHS, MAaTEeMaTHKa,
aCTPOHOMHMSI, HayKa O JKM3HH, Hayka o 3emuie). HOBOCTH HayKH, KHUTH, HAyYHO-TIOMYJISIPHBIC

cTaThy, JeKIuM, >HuuKiIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Peskum goctyma: cBOOOIHBII.

2. CaiiT Hay4yHO-IOMYJISIPHOTO JKypHana «Xumusi u 3u3Hby. https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.

3. CallT 0 XuMHUHM: KIaCCUUYECKHE Y4YEOHHKH, CIPABOUYHUKH, OHHIMKIONEAUH, MOUCK
OPraHMYECKUX U HEOPraHMYECKHX pPEakKIWii, COCTaBIICHWE ypaBHeHHU peakuumil. https:// www.
Xumuk.ru/ Pexxum goctyma: cBOOOHBIH.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUNA U BUACO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

pecypce]. Pexxum pocryma: https://zoom.us/.

5. DOmnextpoHHas wuH(poOpManMoHHO-OOpa3oBaTenbHas cpena Ha miaatgopme  Moodle.

[DnexTponHbIii pecypc]. Pexxum noctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILJIEKTOM JIMIIEH3MOHHOIO
NMPOrPaMMHOI0 o0ecredeHnst


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H_[606p330BaT€J'IBHOI71 JUCHUITIIMHBI

PacKpbhIBAIOTCS Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHUE OOIIMX
KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Paznena/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
MK 1.3 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XUMHAYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3BaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHM IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pe3ynprar  BBINOIHEHUS
MIPAKTUYECKON paboOThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
K 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3amaHnsg Ha HUCHOJIb30BAHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHI CHUMBOJMKHA U
4.3 Ha3BaHUM COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKJIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJIICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINOJIHEHMS
MPAKTUYECKON paboThI;
-IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJJaHus;




- Tlombop,
npeoOpa3oBaHue
uHpopManuu

aHaM3 |
yaeOHOU

OK.04
K 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKH;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCAUMHEHUN IO
HOMEHKJIaType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWM IS  COCTaBJIICHUS
XUMHYECKUX POPMYI;

- PesynbTaT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pesynprar  BBINOTHEHUS
MPAKTUYECKON paboThI;

- Pesynprar  BBINOTHEHUS
nabopaTopHOM PabOTHI,
-IIpakTUKO-OpUEHTUPOBAHHEIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uH(popManuu

aHaM3 |
yueOHOU

OK.07
K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTKO-OpHEHTHPOBAaHHEIE
3aIaHuUs;

- Tlombop,
npeoOpa3oBaHue
uHpopmManuy,

aHaIM3 |
yaeOHOU

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUS

5.1 TIlaccuBHBIE: OIpOC, PENPONYKTHUBHBIE YIPAXXKHEHUS IO 3aKPEIUICHUI0 M OTpabOTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE U HHTEPAKTHUBHBIC: HBPUCTHUYECKHE Oeceibl, TUCKYCCHUH, KPYIJIBIA CTOI,

MMpe3CHTalrd, BUKTOPHWHA, KBECT.




