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

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl
Pabouas mnporpamMma y4eOHONW AMCHUIUIMHBI SIBISICTCS YacThIO IPOrPaMMBl  CPETHETO

(momHOTO) OOMmEro obpazomanus mo crenuanbHocTH CIIO 23.02.06 TexHuueckas SKCIUTyaTaus
MOJIBIKHOTO COCTaBa JKEJIE3HbIX JOPOT

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, AIEKTPOHHOE 00OyUeHue.

Pabouas mporpamma y4yeOHOM TUCHMIUIMHBI MOKET OBITH MCIIOJIBb30BaHA B MPOQecCHOHATBHOM
MOATOTOBKE, IMEPEMOATOTOBKE U MOBBIICHUU KBaHpuKauu padounx mo npodeccusam: 18540 Crecapn
10 PEMOHTY MOJIBH>KHOTO coctaBa; 16783 [loe3nHoi snekrpomexanuk; 16856 IlomonHuk ManmHucTa
nu3ens-noe3na; 16878 Ilomomumk MammHHCTa TermioBo3a; 16885 IloMOmHWMK MalIMHUCTA
anekTpoBo3a; 16887 IlomomHuk MammHUCTa 3nekTponoes3na; 17334 IIpoBoaHMK Macca)XUpPCKOro
BaroHa; 18507 Cnecapp 1O OCMOTPY U PEMOHTY JIOKOMOTHBOB Ha WYHKTaX TEXHHYECKOTO
00CITyKHBaHUS.

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 MOAYJH (6 pa3ienioB) M 8 YacoB — MPUKIAMHON Momynb (1 pasmen), BKIFOYAIONUN TPaKTHKO-
OPUEHTUPOBAHHOE CO/IEPIKaHNE KOHKPETHOM Mpodeccuu MM CleHUaIbHOCTH.
[puknagHoii MOAynAb BKIIOYACT ONMH pasnmen. Pasnen 7 «Xumus B OBITY M MPOM3BOACTBEHHOMN
NEeSATEIbHOCTH 4YeJOBEKay peanusyercs g cneuuanbHoctd 23.02.06 TexHuueckass skcmutyartanus
IIOJIBUJKHOTO COCTaBa JKEJIE3HBIX JOPOI Ha Marepualie, CBA3aHHOIO C JKOJOTMUYECKON OE€30MacHOCTBIO U
OLICHKOM TOCNEe/ICTBUM  OBITOBOM M NMPOM3BOACTBEHHOM JIEATENBHOCTH, IO OTpacisiM  Oymymiei
1poheCCUOHATBEHON JESTETbHOCTU 00YUAIOIINXCS.

1.3 Iliianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Ilenps yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYIACHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI MPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOICTBEHHBIX CHUTYAIHSAX,
OTBETCTBEHHOTI'0 MIOBEIECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) chopmupoBaTh MOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB M SBIICHHI
B OKpYXXaloILLEW cpene, LEIOCTHOW HaydyHOM KapTUHBI MHpPA, B3aUMOCBS3M M B3aWMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH ()OPMYIIbI HEOPrAHMYECKUX U OPraHMYECKUX BEIICCTB, YPAaBHCHHS
XUMHYECKHX PEAKIHiA, OOBSICHSATH HX CMBICIL, HHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM TPOBEACHHS TMPOCTCHIINX XUMHUYCCKUX JKCIEPUMEHTAIBHBIX
UCCIIEJOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU U JIAOOPATOPHBIM
0o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HH()OPMALMIO XMMHYECKOTO XapakTepa W3 pa3IUIHbIX
HWCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH IESTENHHOCTH W XHMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPONU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopMHUpOBaTh MOHMMAHKHE 3HAYMMOCTH JIOCTH)KCHUH XUMHUYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMAIIBHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPHUHAMJIEKHOCTh BEIIECTB K pPAa3jIM4YHBIM KJaccaM OpPraHUYEeCKHX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COCIWHEHHMH; CTPOCHUE M XHMHYECKHE CBOMCTBA HM3Yy4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PABHOBECHS OT Pa3IMUHbIX (DaKTOPOB;

- BBINOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
WUCTOYHUKOB (HAay4YHO-TIOMYJSPHBIX HW3JaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHera);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu 1 ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESITEIbBHOCTH U TOBCEJHEBHOW XU3HU JUIS: - OOBSCHEHUS XUMHUYECKHUX SIBJICHHM, IPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLIEHKM BJIMSIHUS XMMHUYECKOTO 3arps3HEHMsI OKpYKaolled cpelbl Ha OpraHu3M 4YelloBeKa U
IPYTHE KUBBIE OPraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMU M TOKCHUYHBIMHM BEILECTBAMH, JIaOOpaTOPHBIM
000pyIOBaHUEM;

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

- KPUTHUYECKOH OLIEHKH JIOCTOBEPHOCTH XMMHYECKON MH(pOpMaluu, MOCTYyNaromel M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TOHATHSA: BEIIECTBO, XUMHUYECKHM D3JIE€MEHT, aToM, MOJIEeKyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAacChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PAcTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAs] JUCCOLMAIUS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TerIoBOH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakIiH, KaTalu3, XHMHUYECKOE pPaBHOBECHE,
YTIEPOAHBIN CKeNeT, G yHKIMOHANbHAS TPYIIa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MACChl BEILIECTB, IOCTOSHCTBA COCTaBa, EPUOAUUYECKUN
3aKOH,;

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYEeCKUX COCTMHEHUM;

- BXHEHILINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIIBI U CILJIABBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOII, )KUPBI, MbLJIA, TJIIOK03a, caxapo3a, Kpaxmal, KiIeTyaTKa, OeIKH1, HICKYCCTBECHHbIE U CHHTETHUECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 [Tnanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHnEe y4eOHBIN TpeaAMET UMeeT pu hopmupoBanuu U pazButuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6mue! JIucuMnIMHApHbIE
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOTII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JACATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBIIIOIHATH TaKyIO
JICSITEIILHOCTD;

- UHTEpEC K pa3uuHelM  chepam
npodeccnoHaTBEHOM

JIeITECIILHOCTH,

OnjiajeHne YHHBepPCAIBHBIMHM Y4eOHBIMU
N03HABATeJILHBIMU [1eliCTBUAIMU:

a) 0azoBble JIOTHYECKHE 1eHCTBHS:

- CaMOCTOATENbHO  (OPMYJIHUPOBATH U
aKTyaJu3upoBaTh MpoOJIEMy, paccMaTpUBaTh
€e BCECTOPOHHE;

- YCTaHaB/IMBaTh CYLLECTBEHHBIA MPU3HAK WU
OCHOBAHMsI /I CPaBHEHUsl, KilacCU(UKaLuU U
0000111IeHNS;

- ONIpENeNATh LENH ISITEIbHOCTH, — 3a1aBaTh
MapamMeTpbl U KPUTEPHH UX TOCTHKEHUS,

- BBIABJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHSI
B pacCMaTpHUBAEMBbIX SBJICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKH TIOCIIEACTBUN JEATEIBHOCTH;
- pa3BHUBaTh KpEaTUBHOE MBILUICHUE IIpU
PELIEHNH )KU3HEHHBIX MTPo0ieM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEI0OBATENIHLCKON Hu MPOEKTHOM
JACATCIIBHOCTU, HaBbIKaMH Ppa3pCIICHrA
po0Iem;

- BBIABJIATH IPUUUHHO-CJIE/ICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIABUTATh THUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 3a1aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUSAX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, pP-, d-3J€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHYECKAas
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIE  00BEM, YIIICPOIHBIN
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOrYECKU AKTHBHbBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KpHUCTAIMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, 3K30- H
SHJIOTEPMHUYECKHUE, peakiuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHUMHYECKOE
TEOpHUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKMH  S3BIK  XHMHH,
(aKkToJIOrMUeCKue  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
Bemect - A.M.
Teopust

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneanet pepakiuu ot 12.08.2022) B
oTriarojbpHoN Gopme, hopMupyembie 00111e00pa30BaTENbHOMN JUCIUIIITMHON
2 ucummuuHapHble (MPEIMETHBIE) PE3YJIbTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




- YMETb NIEPEHOCUTH 3HAHUS B IO3HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETPUpPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX O0IacTei;

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

- CIIOCOOHOCTH ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKe

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKHUX BELECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHUM, IPUMEHSTh
COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBISBJISITH B3alMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA "
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TIHLEpUH, (eHo,
dbopmanbpaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tras,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHWYECKUX Y OPraHNYeCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJIB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTepHbIC
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMHU
OKCIIEPUMEHTAMU M 3alUCSIMHU
ypaBHEHUM XHUMUYECKHX
peaKkumii;

- yYMETh yCTaHaBIIMBATh
MIPUHAICKHOCTh M3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BEILIECTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEIIMHEHU,
XapakTepu30BaTb HMX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUJIBI
XUMHUYECKHX CBs3el
(koBasIeHTHA, HOHHAs,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMUYECKHE
peaKIum;

- ¢c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON Al pelieHHs
MPAKTUICCKUX 3a1a4 u
SKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUYETHI TIO

KJ1acCU(UIMPOBATH

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMHYECKUE 3HAHUA TUIS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a U
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUU JUIst
BBITMIOJIHEHUST  3ajad
npodeccnoHaNbHOMI
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAKTHKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOErO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJAbTYphl ~ KaK  CpeJlcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmamnueii:

- BJIaJIeTh HABBIKAMHU TOJIy4eHUS] MH(POpMALUH
U3  HCTOYHHUKOB pa3sHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIIATh [IOUCK, aHAIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBATh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3y4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
OKCIIEPUMEHTAIBHBIC 33a49d 10
TeMaM "Meramibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMYHBIX
(dbopM mpencTaBieHS,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

TpeboBaHUit 3PrOHOMHUKH, TEXHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HAaBbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

000OpyJIOBaHUEM;  MPEJCTaBIATh
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  ATHX
pe3yJbTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAILIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
Apyrue);

- BJIaJE€Th OCHOBHBIMHU METOIaMH
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
(U3UIECKUX BEJIUYHH,
XapaKTEePU3YIOIIUX ~BEIIecTBa C
KOJIMYCCTBEHHOM CTOPOHBIL:
Maccel, oObemMa (HOpMasibHbIE
YCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BATh

CHUCTCMHBIC XMMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICHICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH y‘-I€6HO-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COIMAILHOMN
NeATeNTIbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHJHOM U MHAWBUAYaJIbHON paboThI;

- TPUHUMATb LIEJTM COBMECTHOM JIeSITENTbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTMXKEHMIO: COCTaBJIATH IUIaH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEANBbHOrO,  BUPTYaIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPAaTErHYECKOe

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
M W3y4YeHHE €ro  CBOWCTB,
Ka4eCTBCHHBIC  pEaKIMM  Ha
aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiMu  HOHHOTO  OOMeHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peaknuy Ha cyabdar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHUSI; pemarb
AKCIIEPUMEHTAIbHBIE 3aJaudl O
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSABIIATH TBOPYECTBO U BOOOpa)keHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- IPUHAMATh MOTHUBBI U apryMEHTBl APYIHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- IPU3HABaTh CBOE MPaBO M IIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
IpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAITICHUH C
BELIECTBAMU U JIAOOPATOPHBIM

000pyZIOBaHUEM;  IPEACTABIIATH
pE3yIbTAThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATEL TPEICTABICHUS:
CopeiicTBOBaThH - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaIOIIeH Cpelbl, | JKOHOMUYECKUX IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, cC
KINMATa, MPUHLANG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JIEUCTBUMA B | (QYHKIMOHAIBHON T'PaMOTHOCTH,
BepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOH3BOJICTBA, YCTOHYUBOIO pa3BUTHUS YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a/1a4u
s dpexTUBHO AKTHBHOE HENpHATHE JCUCTBUI, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOIO
NeiicTBOBATH B | BPEI OKpYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBATh | U IPUPOIAHOU CpEAE;
CHTYaLHsIX. HeOIaronpusTHLIE OKOJIOTHYECKUE | - yMEeTh COOJIIOAATh IpaBUIIa
MIOCIIEICTBUS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JEWCTBUM, IPEIOTBPAILIATD UX; MOBEICHUsI B OBITY M TPYHOBOM
- pacIMpeHne OllbITa JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
JKOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHHs CBOErO 3J10pOBbs U
- OBJIAJICHUE HaBbIKaMU y4eOHO- | OKpY)KAroIIeil MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, ITOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIONYCTUMOW KOHIIEHTPALlUH
I1K1.3 - YMEHHE ONpeaensiTh KOHCTPYKTHUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecneunBaTh O0COOCHHOCTH Y3JIOB M JeTaleidl MOABM)KHOTO | O CBOMCTBAaX METAJUIOB, CIUIABaXx,
0€301MacHOCTb COCTaBa; BUJAaX  KOppo3uH,  obiactu
JBUKEHUS - I[IOHMMAaHHE  CHUCTEMBl  TEXHUYECKOIO | IPUMEHEHUS HEMETAUIMYECKUX U
MOJIBJKHOTO COCTaBa | OOCTY)XMBaHMS M  PEMOHTA  IOJIBMKHOTO | KOMIIO3MIIMOHHBIX MaTepHasos,
cocraBsa BUJIaX W CBOMCTBax TOIUIMBA,

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

MapKHPOBKE U TMEPEBO3KE I'PYy30B
T10 JKEJIE3HOU JOpOre.

B pe3syibraTte 0CBOCHHS MPOrpamMMbl y4eOHOTO MpenMeTa peam3yercss mporpaMMa BOCIUTAHUS,
HarpaBJieHHas Ha (P OPMUPOBAHKE CICAYIOIINX JTUIYHOCTHBIX pe3yabTaToB (JIP):




JIP 2 TlposiBnsitominii akTUBHYIO TPAXITAHCKYIO MO3UIUIO, IEMOHCTPUPYIOIIUN MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIM M YYacCTBYIOLIMU B
CTYJICHYECKOM U TEPPUTOPHAIBHOM CaMOYIPABICHUH, B TOM YHCIE Ha YCJIOBHUSAX JI0OPOBOJILYECTBA,
MIPOJYKTUBHO B3aMMOJICHCTBYIONIUI U YYaCTBYIOIIUHN B A€ATEILHOCTU OOIIECTBEHHBIX OpraHU3aIiil.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXEHUE K JIIOASM TPy, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cCpele JUYHOCTHO U
poheccCHoHaNTbHOT0 KOHCTPYKTUBHOTO «1IM(PPOBOTO CIEAAN.

JIP 16 IlpuoGpereHne 0O0Yy4aIOMIMMHUCS COIMATIBHO 3HAYMMBIX 3HAHUK O TpaBUIIAX BEIACHUS
IKOJIOTHYECKOTO 00pa3a KM3HU O HOPMaxX M TPAAUIUAX TPYJOBOU JEATCIHHOCTH YEIOBEKa O HOpMaX U
TPaJULIUAX MOBEJCHUS YeI0BEeKa B MHOITOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 HOJ'IyLIeHI/IC 06y‘~IaIOIJ_II/IMI/IC$I BO3MOXHOCTH CaMOPACKPBITUA U CaMOpCaln3alusd JIJNIHOCTH.

JIP 30 OcymiecTBasOmMUNA TMOUCK M HCHOJb30BaHUE WHGOPMAIUU, HEOOXOJUMOW s
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3JIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M TMYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHO# TMCIUIINHBI U BUAbI Y4eOHO# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATEeNIbHAs padboTa 36
MPAKTUYECKHUE 3aHATUS 28
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpeTUIEeCcKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOILHOU padomul.
IIpomeskyTouHasi arrectanus (B popme nuddepeHunpoBaHHOro 3a4eTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaa, NpaKTU4YeCKHe 1 Ja0opaTopHbIe 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
MEpUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHUYECKON 1 00mIel xumuu. [leproanyueckast
cucrema xumuueckux eMenToB [I.M. Menneneesa. 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. Kiaccudukaims Xumuyeckux 3jeMeHToB (S-, p-, d-
3eMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOJa XUMHUECKOM CBSI3M.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUINYECKas,
BOJIOPOJTHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckas cucrema xumuueckux s1eMeHToB J[JM. MenneneeBa. PU3HMUECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE U HAYyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoarotoBka cooOmeHuid Ha Tembl 1O BbeIOOpYy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BoacTBa B Poccuiickon denepanuu;
PangnoaktuBHOCTE. McCnonb30BaHME pPAIMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE WM3IIy4eHHME M €ro HCIOIb30BAHME B TEXHUKE WM MeIuLMHE. Pemienue
TEOPETHYECKUX M HKCIIEPUMEHTAIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE TOHSTHS XHMMH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agaud Ha HAXOXJIEHUE OTHOCUTEJILHOU
MOJIEKYJIIPHOM MacChl, ONPEAEICHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIIOXKHOM
BEIIECTBE.

1.1. 2 Mpakruueckoe 3aHsaTHe Nel PemeHne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl M PACYETHl IO YPAaBHEHUSM

OK 01 OK 02
I1K1.3




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHTbI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OMNepaluil Ha MNPEANpUITHSIX >KEIEe3HOIOPOKHOTO
TpaHcnopTa (HalulaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JTAKOKPACOYHBIX TTOKPHITHH).

JIP 2,4,16,23,30

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne2

[Ton6op, ananus u npeoOpazoBanue yueOHOro marepuana. [lonroroBka cooOuieHuit Ha TeMBbI
o BeIOOpY: Mcropusi pa3Butus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuznup n gesrensHocth .M. Menaeneena.

1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PemieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepmonmueckas cucrema xumuyeckux avieMmeHToB [I.M. MenneneeBa.
Crtpoenue aToma

IIpopuniabHbie W npodecCHOHAIBHO 3HAYUMbIE 3JIEeMEHTHI coaepxkaHus. OCHOBHbIE
XUMHYECKHE 3aKOHBI, TEOPHH M YUEHHsI CIOCOOCTBYIOT Oo0Jiee MOJHOMY M OCO3HAHHOMY
HNOHUMAaHHMIO XUMHUYECKUX IPOLECCOB Ui (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUIsI KOJIMYECTBEHHBIX pACUYETOB M pELIEHUs MHOIME pacyeTHbIE 3aJadu
IIPAKTUYECKOT0 ¥ TEXHOJOTMYECKOr0 3HAUEHUS.

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

CamocrosiTeibHas padoTa odyuarommxcs Ne3

[TonGop, ananus u npeoOpazoBanue yuedbHoro marepuana. [loaroroBka cooOIIeHHT Ha TEMBI
10 BI)I60pyI Pa)II/IoaKTI/IBHOCTB. Wcnionp3oBanue pPaadrOaKTUBHBIX U30TOIIOB B TCXHUYCCKUX
1ensiX. PEHTreHOBCKOE M3ITydeHHeE U €T0 UCIIOJIb30BAHNE B TEXHUKE U MEUIIMHE.

1.1.4 IlpakTuuyeckoe 3ansitue Ne3 PelmieHue sKcriepuMEHTAIBbHBIX 3a/lad MO TeMme: THIbI
XUMHYECKHX CBA3EH. THIBI KPUCTAIIIMYECKUX PELIETOK

IIpoduiabHbie U nMpodeccHOHATBHO 3HAYMMBbIE JIeMeHThI cojep:kanus. KomrmiekcHble
COEJMHEHUs, O0Opa30BaHHbIE JOHOPHO-AKLENTOPHOM CBA3bIO, JUISI MPEAOTBpPALICHUS
00pa30oBaHMs HAKUIIM HA CTEHKaX KOTJIOB U B TEIJIOOOMEHHBIX TPYOaxX OXJIaXKJEHUsS Tu3eseit
B TEIIOBO3aX

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 PEAKINN HEOPTaHMYECKMX COSIMHEHHH

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




1 2 4

Copepxxanue yueOHOIro MaTepuasa
Knaccudpukanus um TUNbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3/IOKEHHs, 3aMelleHusi, oOMeHa, B T.4.
peaKLMii TOPEHUs!, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHUsI ~ OKUCIEHUA-BOCCTaHOBiIeHUs.  CtemeHb  okucieHus.  Oxkucnurtens U
BocctaHoBUTENb. CoCTaBieHHE U  YPaBHMBAHUE OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IPUPOJIE, IPOU3BOJCTBEHHBIX IPOLIeccaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHas padora odyuarommxcsi Neb
AHanu3 u npeoOpa3oBaHue yueOHoI nHOpMaLINU.
2.1.2 TIlpakTuyeckoe 3ansaTHe Ned PemeHne >KCIEPUMEHTANBHBIX 3a1a4 IO TEMe:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu'
IIpoduiabHbie m npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTbI COJepPKAHUsSl. 3HAaUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMA B MNpUPOJE M Ha  HPEIIpUATHIX I1K1.3
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBUTEJIBHBIE MPOLIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAJIOB, pabOThl XMMUYECKUX MCTOUYHUKOB TOKA U aKKyMYJISTODPOB,
CrOpaHHUsl 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-XUMHUYECKUH MpoLecc. OK 01 OK 04

AUCCOHALMS U HOHHBIH 00MeH I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPONUTUUECKON qucconranuu. MoHbl. DNeKTpOIUThI, HEANEKTPOIUTHL. Peakimu
noHHOTO 0OMeHa. CocTaBleHUE peakIfii HOHHOTO OOMEHA MyTeM COCTABJICHMSI UX MOIHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakiuu. 3aJaHusl Ha COCTaBIICHUE
VMOHHBIX PEaKIHil.

[TpakTHYeckoe MCIIOh30BAHUE PEAKIIMI MOHHOTO OOMEHA W THIPOJIM3a B TEXHOJIOTHYSCKUX
mpoleccax JKeIe3HOI0POKHOTO TpaHcopTa. [IOHATHS: TalbBaHOCTETHS, TATHBAHOIIJIACTHKA,
WX MMPAKTUICCKOE 3HAYCHHE B JKEJIC3HOJOPOIKHOM X03SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [logroroBka cooOuieHuil Ha Temy IO
BbIOOpY: [IpakTHueckoe NpUMEHEHHe 3JeKTposin3a: pauHUpOBaHHE, TrajbBAHOIUIACTHKA,




1 2 3 4
raJIbBaHOCTETU.
2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpensl pactBopoB. Teopust 31€KTPOIUTHUECKON aucconanun’” OK 01 OK 04
IIpoduiabHbie 1 NpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COiepPKaHus. AKKYMYJISTOPBL: 2 IIK1.3
OPUHIUIN UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABMKHOM COCTaBeE. TP 4,16,23,30
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8 1
AHanu3 1 mpeodpazoBaHue yudeOHOM HHPOPMAIIUH.
2.2.3 JlaGopaTopHoe 3ansTue (padora) Ne2 "Peakiuu nonnoro oomena. ['maponus comneit”
IpoduabHbie M NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHhI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMU MOHHOTO OOMEHA JJisi yMATYEHUS BOJIbI (CHIKEHHE 2 I1K1.3
KOHIIEHTpalu MOHOB Ca®" u Mg2+) B CHCTEMax OXJaXJCHHUS TCIJIOBO3HBIX JBUTATEIICH U JIP 4,16,23,30
JI3€Tb-110€3710B. ['uApoIn3 Ha NpeupUsTHsX JKEIE3HOI0POKHOI0 TPAHCIOPTa.
CamocrosiTesibHas padoTa o0yuarmmuxcs 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 HEOPTAHUYECKUX COCTMHEHHN. OK 01 OK 02
HOMEHKJIaTypa u CTPOEHHUE I1K1.3
HEOPTraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heoprannueckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
cloxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIBI,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK 2
(aToMHasi, MOJEKyJspHasi, MOHHAas, MeTalJMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOM PEIMIETKH. 3aBUCHUMOCTb XHMHUYECKOW aKTUBHOCTH
BEIIECTB OT BHUAA XUMHUYECKOM CBSI3M M THNA KpPUCTALIMYECKOM pemeTku. [IpuumHbI
MHOTr000pa3usi BeleCTB
CamocrosiTeibHasi padota o0yuarommxes Nel0 1
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIUH.
3.1.2 IlpakTHyeckoe 3ansaTue NeS PerieHne sKCiepUMEHTAIbHBIX 33/1a4 10 Teme: YucToie OK 01 OK 02
BElIeCTBa U cMecH. JlucnepcHble CUCTEMBI. 2 K13
IIpo¢guiabHbie 1 NPOPecCHOHAIBLHO 3HAYMMBbIE JJIeMEHThI coaepxkaHusi. CTEKIOMIACTHK TP 4.16 '23 30
,10,23,

KaK OCHOBaA AJIs1 U3IOTOBJICHHUA neTaneﬁ BaroHoOB.
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CamocrosiTeibHas padora o0yuyarommxces Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoro marepuaina. Iloaroroska cooduieHuii Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TeXHUKe, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboucepcHble CUCTEMBI, MX KIacCU(UKALMS U UCIIOIb30BaHUE B
npodeCCHOHATILHOM e TeNbHOCTH; [IpMeHeHe CyclieH3ui 1 SMYJIbCUI B CTPOUTEIBCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB

3.2.1 Metamel. [Tonoxenue B [ICXD JI.U. Menneneera, ocooeHHocTH cTpoeHus. Kopposus
METaJIJIOB. METO/TbI 3aIIUTHI KOHCTPYKIIMA MTOIBIKHOTO COCTaBa

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

Coaep:xanue yueOHOTro MaTepHaJia

Mertamnbl. OOmue pusnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUS.
3HaueHne METAJUIOB W HEMETAUIOB B npupoac MW IKUSHCACATCIbHOCTH YCJIOBCKA U
opranuzMoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METaNIOB OT
KOPpO3HHU

CamocrosiTesibHast padora o0yuarommuxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOWM KOMIIOHEHT MHOTHMX CIUIaBOB. [IpuMeHeHue
METAJJIOB M HX CIUIaBOB B KAyeCTBE KOHCTPYKUHMOHHBIX MAaTEPUAJIOB HA MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO TpaHcmopTa. Koppos3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonaroroBka mpe3eHTalnuii Ha TeMy MO BbIOOpY: McTopus monydeHus U TPOU3BOJICTBA
amomMuHus. Poib  MeTajuioB B MCTOPUM  4YEJIOBEYECKOW LMBUIM3auuu. HMcropus
OTEYECTBEHHOM YEpHOW MeTaurypruu. McTropus OTE€YeCTBEHHOM LBETHOM METaJUIyprUH.
XvMHS METalJIOB B MOEH NpoQeccHOHANbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTH
KOpPpO3UU OT YCIOBUU OKpyxkatomied cpensl. Krnaccudukanus Koppo3uu MeETalloB IO
pa3nu4HbIM pu3HakaM. CrocoOb! 3alUThl METAIIOB OT KOoppo3uu. [Ipon3BoacTBO uyryHa u
CTau.

3.2.2 TIpakTuyeckoe 3ansitue Ne6 PemieHue SKCIEPUMEHTANBHBIX 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 o0yuyarommxcest Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33J@HUK Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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4

0e30IacHOe MCII0JIb30BAaHNE METAJUIOB B OBITY U IPAKTUYECKOH JIeATEIILHOCTH YEJIOBEKA.

3.2.3. Hemeramner. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Conep:kanue y4eOHOT0 MaTepuaJia

Hemeramner. OOmme ¢usnueckue M XUMUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccudukanus m HOMEHKIATypa COCITUHEHUN
HeMeTasuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM B JKEIIE3HOJOPOKHOM
xo3siicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

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

3.2.4 Tlpaktuyeckoe 3ansitue Ne/ PemieHne -SKCIIEpUMEHTANBHBIX 33Jad IO TEMe:
"Hemeranmbr"

IIpodpunbHbie 1 Mpo(eccHOHATBHO 3HAYUMbBIE JJIEMEHThI coaepxkaHusi. [IpumeHeHue
KpUNTOHa B (hapax NOJBMIKHOTO cocTaBa. DTOp — KOMIIOHEHT JKHJIKOW CMa3Ka IS
YMEHbBILIEHUSI TPEHUsl JeTalled M Yy3JI0B MOABMKHOIO cocTaBa. KpeMHUH - 3ieMeHT
WHTETPAITBHBIX MUKPOCXEM CHCTEM YIIPABICHUS JBIKCHUEM TI0€3/I0B.

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

CamocrosiTeibHas padora o0y4yarommxcs NelS

PemieHne mNpakTMKO-OPUEHTUPOBAHHBIX 33J@HWA Ha CBOWCTBA, COCTaB, IOJy4EHHE U
0e30IacHOe HMCI0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTHUUYECKOW AESITEIbHOCTH YeJIOBEKa.
[logroToBka cooOmieHudt Ha TeMy 1o BbiOOpy: [IpuMeHeHHe HeMETalloB B
JKEJIE3HOAOPOKHOM X03s1CcTBE. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOU JOPOTeE.

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCTUHEHUI

3.3.1 I'enernyeckas CBS3b HEOPTAHUYECKUX COCTMHEHUH
Hrorosasi koHTpoJbHasi padora Nel

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

Conep:xxanue yueOHOro MaTepuaJia
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BeEHIeCTB  (OKCHJIOB,
THJIPOKCHUIIOB, KHCJIOT, COJiei ¥ Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB IPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWN, BBICIIMX OKCHIOB M THAPOKCHUIIOB. Mnentudukamms
HEOPTraHWYECKUX BEIIECTB C HCIOJb30BaHUEM WX (DU3UKO-XUMHUYECKUX  CBOWCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIUI

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

48

32




MPAKTUYECKHUE 3aHATHS
nabopaTopHble 3aHATHS (PabOTHI)
caMmocTosiTeNbHast paboTa
KOHTpOJIbHasI paboTa

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

AHUYECKHX COeTUHEHUMH

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

4.1.1 TlonsiTrie 00 OpraHUYECKUX BEIIECTBAX, X IPUMEHEHHUE Ha KEJIE3HOM J1opore.

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

Coaep:xxanue yueOHOro MaTepHaJia

IlosiBieHne M pa3BUTHUE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckoll XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpANOK COCJUHEHHs AaTOMOB MOJIEKYJE€ COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHrEe OpraHMUYECKUX BEILECTB Ha JKEJIE3HOM 1opore

CamocrosiTeibHasi padoTa odyyarommxcs Nel6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopManuu. [logroTroBka cooOiieHuil Ha
TeMbl 10 BbIGOPY: Kmsub u gestensHocTh A. Kekyme. JKusup m jesrenbHocts U,
bepuenuyca. XKusnp u gesrenbHocts @. 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

[Tono>keHus TEOpUM XUMUYECKOTO CTpOeHUsl opraHuueckux coeaunenuit A.M. Byrtieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepus u m3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMUM OpraHUYECKUX COelMHEeHuH. MexayHapo/iHass HOMEHKJIarypa u
IIPUHLUIIBI HOMEHKJIATYPbI OPTraHUYECKUX COSAMHEHUN

CamocrosiTeibHasi padota o0y4yarommxcs Nel7

[TonGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpoOpmarmu. [loaroToBka coobmieHWit Ha
TeMy 1o BbiIOOpy: XKusup u pesrensHocTh A.M. Bytneposa. XXusups u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIUHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOEHUE, TOMOJIOTHYECKHUM PS.

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

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OCOOEHHOCTH KIacCHU(PUKALUU U
HOMEHKJIATYphl, H30MepHUs, (PU3HUECKUEe CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IMPHPOJIE
Y IPUMEHEHUE JIKaHOB.

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel8

[Ton6Gop, ananu3 u mpeoOpasoBaHue ydeOHOW HMHpopmanmu. [loaroToBka cooOmieHU Ha
TEMy IO BBIOOpPY: DKOJOTHYECKHE AaCHEKThl HCIOJIB30BAHMS YIIIEBOIOPOIHOTO CHIPHSL.
X¥MHUS yTI€BOJOPOTHOTO ChIPhsl M MOSI OyAyIasi CIelUaaIbHOCTb.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne8 PemieHue HKCHEpUMEHTANBHBIX 3aJa4 IO TEME:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HAYUMbIe 3JIeMEHThI coaep:kaHus. JKunkue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISIX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMa30K, UCIOIb3yEeMBbIX IS
CMa3KM TPYIIMXCS Y3JOB TEIUIOBO3HBIX JIBUraTeliel, OCEBBIX IOAIIMIIHUKOB BaroHOB
AJIEKTPOBO30B, TEIJIOBO30B. |'aJOreHNpON3BOAHbBIE YIVIEBOJOPOBI - B KaUeCTBE XJIaZareHTa
B peprKEepaTOPHbIX BaroHaXx.

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

CamocrosiTeibHasi padota o0y4yarommxcs Nel9

Beraucenust 1o ypaBHEHHIO XUMHUYECKOW peakinu (Macchl, 00bEMa, KOIMIECTBA HCXOTHOTO
BEIIIECTBA WMJIM MPOAYKTa PEaKkIMH MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OAHOTO U3
MCXOJIHBIX BEIIECTB WJIA MTPOJIYKTOB PEAKIINH ).

4.2.3 Anxensl, ankaaueHbl. CocTaB 1 0COOEHHOCTH CTPOSHUS

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

Copaepxxanue y4yeOHOro MaTepuasa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUUKALMUA U
HOMEHKJIATyphl, Hu30MepHsi, (U3MUECKHE CBOWMCTBA, XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IINIAMCHH IJIA
CBApKHW ©W PE3KU MCTAJIJIOB. HpaKTI/I'-IeCKOG INPUMECHCHUC QAJIKCHOB HW AJIKaJJUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE
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CamocrosiTeibHasi padota o0yuarommxes Ne20
ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HHPOPMAIIUH.

4.2.4 Tlpaxtuueckoe 3aHsTHe N9 PemeHue HKCHEpUMEHTANIBHBIX 3aJad IO TEME:
"[TonydyeHue 3TUIICHA U U3YYEHHUE €r0 CBOMUCTB"

OK 01 OK 02
IIpodpunabubie U NpodecCHOHAIBHO 3HAYMMBbIE 3J1eMeHThI cojep:kaHusi. llpumeHenus K13
HOJMMEPOB HA MPEANPHUITUAX KEJIE3HOJOPOKHOIO TPAHCHOPTA JJS 3IIEKTPOU3O0JIALUH, TIP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI IIO€3]I0B, MPHBOAHBIX pEMHEH, 300HHUTOBBIX COCYIOB T
AKKyMYJISITOPOB, JI€TaJeH U 3allIUTHBIX MOKPHITUH Ha XKeJIe3HOJOPOKHOM TPaHCIOpTe
CamocrosiTeibHasi padoTa odyyarommxcs Ne21
Bbruucnenus no ypaBHeHHI0 XMMUYECKON peakLuu (Macchl, 00b&Ma, KOJIMUECTBA UCXOAHOTO
BEIIECTBA WMJIM MPOAYKTA PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).
4.2.5 TlpakTtuyeckoe 3anaTHe NelQ PemeHwe sKCHepUMEHTAIbHBIX 3a7ad IO TEMeE:
"AeTuiIeH U ero roMosIoru" (AJIKHHBI) OK 01 OK 02
Ipopunabubie U MpodecCHOHATBHO 3HAYMMBbIE JJ1eMeHThI cojaep:kaHusi. [IpumeHenue K13
HOJMMEPBl HA OCHOBE IMPOU3BOJIHBIX AJKMHOB B KAUECTBE M3OJISILMU 3AILUTHBIX 000JI0UYEK TP 4.16 '23 30
Ka0eNbHBIX M3/IEUN U TMPOBOIOB, BHYTPEHHEH OTIIENKH MACCAKUPCKUX BArOHOB M BaroHOB T
HJIEKTPONOE3/I0B
CamocrosiTeibHasi padoTa odyyarommxcs Ne22
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM mHopmanuu. [logroroBka cooOiieHui Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTHiieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHSIX
KeJIe3HOIOPO’KHOTO TPAHCIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOTyUYCHHE OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KIACCH(PUKAIMU U HOMEHKIATYphl, H30Mepus, (HU3UYEeCKHe CBOICTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJTYICHUS.

CamocrosiTeibHasi padoTa o0y4yarommxcs Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHWe apeHOB ¥ HMX TOMOJOTOB Ha MIPEINPHUITHIX
KENE3HOIOPOKHOTO  TPaHCHOPTAa.  TOKCHYHOCTH  apOMaTHYECKUX  YTIIEBOJOPOIOB.
S MOXUMHUKATHL.
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4.2.7 TlpakTuyeckoe 3aHaTHe Nell PemieHwe sKCHEpUMEHTANbHBIX 33734 IO TEMeE:
"CpaBHUTEIbHASA XapaKTEPUCTUKA CITUPTOB"

IIpoduiabHbie U npodgeccHOHANBHO 3HAYUMBbIE JJIeMeHThI cofep:kaHusi. OQHOATOMHbIE
CIOMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUAlOB HaXOASILIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJis MOKPBITHS MMACCAKUPCKUX U IPY30BBIX BaroOHOB;
IUIACTU(UKATOPBI, NPUMEHsAEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsax
NOJBWKHOTO cocTaBa MU T.A.). lIpuMeHeHue HTUJIEHITIMKONS W TJIMLEpUHAa B KayecTBE
aHTU(PHU30B B paauaToOpax CHUCTEM OXJAXKICHUSA JABUraTelel BHYTPEHHEIO CrOpaHus;
TUIPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHBIX JKUJIKOCTEM B IMOABM)KHOM COCTaBe
KEJIe3HOI0OPOKHOrO TpaHcnopTa. [IpakTHueckoe 3Haue€HHE apOMaTHYECKUX CIMPTOB M UX
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 3HaUYEHUE OJHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3sifictBe. IlepeBo3ka CHUPTOB MO JKEJIE3HOM [0opore, MapKUpoOBKa Trpy3oB. MeTaHON:
xeMopmms 1 XxeMopoOust. DTaHOI: BelnUyaiiiee 06Jaro u CTpamrHoe 370. AJKOTOIH3M U €T0
npodmiaktuka. [IpakTnyeckoe 3Haue€HHE MHOTOATOMHBIX CIIUPTOB B IKEJIE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUUECKUX CIIUPTOB M0 KEJIE3HOUM T0pOre, MapKUpPOBKA I'PY30B.

4.2.8 Anpneruasl. KapOonoBbie kucioTsl. CocTaB, CTpoeHUE, Ki1acCcuDUKaIus

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOI\/’ICTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIHM BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CrnoxHable 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTesibHasi pa6oTa odyuarwmmxcs Ne25

[Ton6op, ananu3 u npeodOpasoBanue yueOHOH mHpopmauuu. [loaroroBka cooOuieHUi Ha
TeMy 1o BbIOOpY:  MypaBbHHasl KHUCIOTa B MPUPOJE, HayKe M Mpou3BoAcTBe. Vcropus
ykcyca. IlpakTuueckoe 3HaYeHHE AIBJETUAOB M HMX MPOU3BOJHBIX B IKEJIE3HOJOPOKHOM
xo3siictBe. IlepeBo3ka anbAETrHIOB 10 JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[IpakTuyeckoe 3HaueHHEe KapOOHOBBIX KHCIOT M UX MPOM3BOJIHBIX B HKEJIE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pOre, MapKHPOBKA T'PY30B.
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HpaKTI/I‘ICCKOe SHAYCHUC )KUPOB U UX MMPOU3BOJHBIX B JKCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
IpoduabHbie U NPOPEecCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHus. MypaBbUHBII
albJIeTH]l KaK KOMIIOHEHT O0akelIMTOBOTO JaKa, SBJSIOUIMMCS aHTUKOPPO3MOHHBIM
MOKPBITHEM I BaroHoB. TEKCTOJUT Kak OCHOBA I W3TOTOBJICHHS 3yO4yaThIX KOJIEC,
BKJIAJIbILICH TOJIIUITHUKOB, a TAKXKe KaK 3JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT
JUISL U3TOTOBJICHUSI TPYIIUXCS JIeTajJed JMCKOB CHEIUICHUS U TOPMO3HBIX KOJOJOK Ha
JKEJIE3HOAOPOXKHOM TpaHcnopTe. [IpuMeHeHne aneToHa B HKEJIE3HOJOPOKHOM XO034MCTBE
[Ipumenenue maBeneBOd KUCIOTHI IS OYUCTKH METALJIOB OT P>KaBUMHBI U HAKUIH, B TOM
quclie U B KOTJIaxX JOKOMOTHBOB. [lepeBo3ka M MapKHUpOBKa albACTUIOB U KapOOHOBBIX
KHUCJIOT 1O JKEJIE3HON A0pOore

OK 01 OK 02
OK 04
IK1.3

JIP 4,16,23,30

CamocrosiTeibHast padoTa odyuarommxcs Ne26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO
BEIIeCTBA WUJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WM IPOJYKTOB peakiun). Penienne cxem npespaiieHui

4.2.10 IIpakTtuueckoe 3ansiThe Nel?2 PemieHune SKCIIEpUMEHTAIBHBIX 33Jad 110 TEMe:
"Crnoxubie 3¢upsl. Kupsl. [Torstue o CMC"

IIpodpuabHbie U NMPOPEecCHOHANBHO 3HAYMMBIC YJIEMEHTHI colep:kaHus. byrunanerar
KaKk KOMIIOHEHT TIeHTa(TaleBbIX JMajeid, MCIOJIb3YEMbIX JUISI OKPACKH IMacCaKUPCKHUX
BaroHOB M JIOKOMOTHUBOB; JJIEKTPOHM3OJSALMOHHBIX JAKOB, MPUMEHSEMBIX MpPU PEMOHTE
TATOBBIX JBHTaTeNield. MbBIIA BBICIIMX JKUPHBIX KUCIOT KaK 3aryCTHTEIH B IUIACTUYCCKUX
CMa3Kax, MPUMEHSEMBIX B Pa3NUYHBIX MEXaHU3MaX JUIS CMa3KH MOAMIMITHUKOB, 3y0UaThIX
KOJIeC, BUHTOBBIX M IIEITHBIX TIepe/iay, NIAPHUPHBIX COCTUHEHUH U TIp.

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

CamocrosiTeibHas padora o0y4yarommxces: Ne27

[TonroroBka cooOmieHnit Ha TeMy o BbIOOpY: CroxHbIe 3(UPHI U UX 3HAYEHHUE B TIPUPO/IE,
ObITY U Ipon3BoCTBE. JKUpPBI Kak MPOJYKT MUTAHUS U XMMUYECKOE ChIpbE. 3aMeHa )KUPOB B
TEXHWKE HEMUIIEBHIM ChIpbeM. HexBaTka MpOMOBOJIBCTBHS Kak TIoOaidbHAs mpolieMa
yeJoBeYeCTBA U IMYTH ee pemeHus. Mpuia: mpouuioe, Hacrosimee, Oyaymee. Cpencrsa
TUTUEHBI Ha OCHOBE KHCIIOPOJICOJCPKANINX OPraHUYeCKHX coennHeHnid. CHHTeTHYecKue
mororue cpenctsa (CMC): moCTOMHCTBA U HEIOCTATKH.

4.2.11 AMUHBI. AHUIAH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Conep:xaHue yueOHOIo MaTepuasa

OcoOeHHOCTH KJIacCU(PUKAMM U HOMEHKJIATYphl, H30Mepusi, (U3NYECKUE CBOMHCTBA,

XHUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYUSHHS.

CamocrosiTejibHasi padoTa o0yuarommxcsi Ne28

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

TeMy 1o BbIOOpY: JKusHb um gesrensbHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHTEIH.

[IpakTuyeckoe 3HAYEHHWE AMHHOB W WX HPOM3BOIHBIX B IKEIE3HOIOPOKHOM XO3sHCTBE.

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

4.2.12 JlabopaTopHoe 3ausiTue (padora) Ne4 "Awmumnokucnorsl. benku. PacmosnaBanme

BOJIOKOH"

Ipoduabuble 1 MpodgeccHOHAIBHO 3HAYUMBbIE 3JIEMEHThI cojep:xkanusi. KanpoHn — kak OK 01 OK 02

KOMIIOHEHT BHYTPEHHEH OTAENKM MOJBIKHOTO cocTaBa. [IpuMmeHeHHe Kiiess Ha OCHOBE OK 04

NOJIMaMUJa B BarOHOCTPOCHUHU ISl CKIEMBaHWSA. MUIOpa-MOpOIIacT — KaK OCHOBa JUIs I1K1.3

TEIUION3OJISIIIMM ~ U30TEPMUUYECKHUX, TMACCAXKUPCKUX U pepuKkepaTOPHBIX  BaroHOB. JIP 4,16,23,30

TexHu4yecknii BOWJIOK Kak MPOKJIAJOYHBIM Marepuan B Oykcax MpPU PEMOHTE BaroHOB U

JIOKOMOTHBOB.

CamocrosiTeibHas padoTa odyuyarommxcsi Ne29

[TonGop, ananu3 u mpeoOpazoBaHue yueOHOW mH(popmanuu. I[loaroroBka cooOuieHui Ha

TEMy TI0 BBIOOpY: 3HaueHWEe aMHHOKAIPOHOBOW M aMUHOYHAHTOBOW KHCJIOT JJIsi 0OBEKTOB

KENe3HOJIOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XHMHUYECKHE BOJIOKHA M HX

IPUMEHEHNE Ha JKEJI€3HOIOPOKHOM TPaHCIOPTE.
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTtopHoe 3ansitue (padora) NeS "CpoiicTBa yriesoaos" OK 01 OK 02
OpTaHUYECKUX BEIIIECTB, ux | [IpodpuabHble U NMpodeccCHOHAIBLHO 3HAYMMBIE JJeMEHThI coaep:kanus. [IpuMeneHue OK 04
3Ha4YeHUE U NMPUMEHEHHUE B OBITOBON | MPECCOBAHHOW JAPEBECHHBbI Ui BKJIAJbIIIEH MOAIMMUIHUKOB, BTYJIOK, OIOPHBIX IUJIHT, I1K1.3
Y TIPOU3BOJICTBEHHOM NEATEIHHOCTH | M3TOTOBJICHUS IECTEPEH MOJIBIIKHOT'O COCTaBa KEJIE3HOAOPOKHOTO 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 XuMUM B OO0ECIEUEHHUU HKOJOTHUECKOW, HHEPreTH4YecKO | MHIIEeBOU OK 01 OK 02

0€30MacHOCTH I1K1.3

JIP 4,16,23,30




1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 2
Ponp oprannyeckoil XMMUM B pPELIEHUHM IPOOJEM 3HEPreTHYecKkoil Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHUKOB DJHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTb BO3AEHCTBHS Ha >KHUBBIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIacCOB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOJIBI,
XJIODOPraHUYECKHUE IPOU3BOJHBIC, ANbJETUAbl U Jp.), CMBICI IIOKa3aTeis MpeAesbHO
JOIYCTUMOW KOHUEHTPaLUU
CamocrosiTesibHasi padora o0yuarommxcs Ne31 1
[TonroroBka cooOIIeHWI HA TeMy 1O BBIOOpY: UenoBeK B MHUpPE BEIIECTB M MAaTECPHAIIOB.
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 Pemenune mpakTHKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2
peakuuii. XuMU4YeCKOe paBHOBECHE | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX peakuuid. XMMHUYeCcKoe paBHOBecue" OK 01 OK 02
I[podpuabubie n npodeccHOHATHHO 3HAYHMBbIE 3JIEMeHTbI coaep:xkanus. bydepHbie I1K1.3
pacTBOPBI B TEXHOJIOIMUYECKHUX Mporeccax (MPH SJIEKTPOXMMUYECKOM HAHCCEHUH 3allUTHBIX JIP 4,16,23,30
HOKPBITHH, B IPOM3BOJICTBE KPACUTEIICH)
CamocrosiTesibHast padora o0yuarommuxcs Ne32 1
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMALIUH.
Pa3znen 6. PacTBopbl 2/1
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 IlpakTunyeckoe 3ansitue Nel4 PemieHne mpakTUKO-OPHEHTHPOBAHHBIX PAaCUETHBIX 2
3aj1a4 no teMe: "PacTBOpHI, HCIONB3yeMble B OBITOBOI M MPOM3BOJICTBEHHOM AEATEIbHOCTH OK 01 OK 02
yesoBeka" I1K1.3
IIpopuiabubie M npodeccHoHAIBLHO 3HAYMMBIE JJIEMEHTHI coaep:kaHus. IlepeBoska JIP 4,16,23,30
PAa3JIMYHBIX KUJIKOCTEN 1O JKEJIE3HON JOpOTe.
CamocrositeibHas padora o0y4yarommxcst Ne33 1
[TonroroBka cooOmeHuid Ha TemMy IO BbIOOpY: PacTBOphl, uCHONB3yeMble B OBITOBOM,
IIPOU3BOJICTBEHHON JeSITENIbHOCTH YeJioBeKa. PactBopsl, MIpUMEHsIEMbIE B
JKEJIE3HOJOPOKHOM XO3SMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 Hoeilmne gocTuKeHUs] XUMUYECKOW HAYKH U XUMHUYECKON TEXHOJIOTUN OK 01 OK 02
IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07
YesioBeKa I1K1.3

JIP 4,16,23,30




2 3 4
Copepxxanue yueOHOIro MaTepuasa 2
Hogelimme nOCTMKEHHS XUMHYECKOW HAYKHM M XMMHUYECKOM TEXHOJOruu. Poimb Xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, HHEPreTMYecKod W THIIEeBOM Oe30MacHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia moucka u aHaim3a XUMUYECKON MH(POPMAIMK U3 PA3IUYHBIX UCTOUHHKOB
(HayuHas 1 yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBor nHpopmManuu, cetb MuTepHer)
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne34 2
[Touck n ananu3 uHGOPMAIMK O IPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C y4eTOM
Oyayuiel npodecCHOHATbHON NEeATeTbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTEIbHbBIE MaTepUalbl,
KOHCTPYKIIIOHHBIE MaTepUalIbl, KPACKH, CTEKIIO, KepaMHKa, MaTepHalbl JJs AIIEKTPOHHKH,
MPUMEHSIEMBIE B KEJIE3HOTOPOKHOM XO3SHUCTBE
7.1.2 Tlpome:kyToUHAas aTTecTAIMS 10 TUcHMILTHHE. /[ depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas ydyeOHasi Harpy3Kka (BCero) 60
OOs3atesbHas ayuTOpHas yueOHast Harpy3Ka (Bcero) 40
MPAKTUYECKHE 3aHATH 18
1abopaTopHbIe 3aHATHUS (PaOOTHI) 6
caMmocTosiTeNbHas paboTa 20
nuddepeHIMpOBaHHBIN 3a4eT )
HToro: MakcumanbHas yaeOHas Harpy3ka (Bcero) | 108
OO0si3arenpHast ayIUTOpHas yueOHast Harpy3ka (Bcero) 72
IIPAKTHYECKUE 3aHATUA 28
naboparopHbie 3aHsTUS (pabOTHhI) 10
camocCTosATeNbHas paboTa 36
KOHTpOJIbHast paboTa 2

HUmoeosas ammecmayus 6 hopme nuddHepeHIInpOBaHHOTO 3aUeTa




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

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoM KaOuuere: Jlabopatopus XUMHH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCLUILTAHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mojienu KpucTauIMuecKuX peméTok. (3 mr)

7.CoopHbIii ipubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «lemoumny.

9. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMHUU.

Texnuueckue cpeocmea 00y4eHus..

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumus. Yacts 2. [IpupoaHble UCTOUHUKH YrieBo0poaoB. CupThl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumus. Yacts 4. YrneBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiepikaiiie opraHndeckue BemiecTBa. bemku.
CuHTEeTHYECKHE BBICOKOMOJIEKYISIPHBIE BellecTBa. 20 ONBITOB, 28 MUHYT.

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

3.2. UnopmannonHoe odecnevyeHne peaju3aluy NporpamMmmbl



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 CpeaHEro MpodecCHOHAIbHOIO
obpazoBanus / U.B. Andpunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3d., WCcOp. ¥ J0OM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE HCTOYHUKM:
1. T'ycera, E.B. Xumus misa 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 obpamenus: 31.03.2023) / - Pexxum goctyma: isl aBTOPH3. MOIH30BATEICH.

2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUH: ydeOHOoe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbid //  Jlab: snekTpoHO-OMOIMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOparmienus: 31.03.2023) / - Pexum gocrtyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. HayuHo-TIOMyJISIpHBII MPOEKT «DJIEMEHTHI OOJBIION Hayku « ((pu3uka, XUMUs, MAaTEMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HAayKW, KHHUTH, HAYIHO-TIOMYJISIPHBIC

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

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxim moctyma: cBOOOHBINA.

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

3. Callr o0 XuMHUM: KIacCUUYECKHE Y4YEOHHUKH, CIPAaBOUYHMUKH, DSHUHUKIONEINU, IOHUCK
OPraHUYECKUX U HEOPraHMYECKHX PEakKIUii, COCTaBICHUE ypaBHeHHU peakuumil. https:// www.
Xumuk.ru/ Pexxum goctyma: cBOOOHBIH.

4. Tlnmardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUIACO-KOH(PEPEHITNH. [ DIEKTPOHHBIN

pecypc]. Pexxum goctyna: https://zoom.us/.

5. DOmnektponHas wuH(poOpManMoHHO-OOpa3oBaTenbHas cpeaa Ha miaatgopme  Moodle.

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

3.3 IIporpamma oOecriedyeHa HeOOXOAMMBIM KOMILJIEKTOM JIMIEH3MOHHOTO
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 PpE3yJIbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

pPacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIHX
KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOTro MaTepuania.
[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
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 XUMHYECKOM CHMBOJHUKHA U
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
Ha3BaHMH IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- PesynpraT  BBINOTHEHUS
BHEAYJIUTOPHBIX
CaMOCTOSITENIbHBIX paloT;
- PesynpraT  BBINOIHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHaIn3 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 | XHMHYECKON CHMBOJIMKH U
4.3 Ha3BaHMIl COCAWMHCHUH MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIBHBIX PaboT

- PesynpraT  BBINOJHEHUS
MPaKTUYECKON paboTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;




- Tloxbop,
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  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesympTaT  BBINONTHEHHS
MPAKTUYECKON paboThI;

- PesynmpTaT  BBINONTHECHHS
nabopaTopHOH PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uH(popManuu

aHaIM3 M|
yueOHOU

OK.07
K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTHKO-OpHEHTHPOBAHHEIE
3aIaHuUs;

- Tlox6op,
npeoOpa3oBaHue
uHpopmManuy,

aHajgu3 |
yaeOHOU

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0B OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHOPAKHEHUS IO 3aKpEIUICHUI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTUBHBIE U HHTEPAaKTHUBHBIC: 3BPUCTHUYECKHE Oeceibl, TUCKYCCHUH, KPYIJIBIH CTOI,

MMpEe3CHTalrsd, BUKTOPHHA, KBECT.




