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1 MACIIOPT PABOYE TPOrPAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUS

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PaGouass mporpamma y4eOHOH AMCUMIUIMHBI SBISIETCS YacThIO MPOTPaAMMbI  CPEIHETO

(momuoro) oo6mero oOpaszoBanums 1o crneruanbHocTH CIIO 23.02.06 TexHuueckas 3KCILTyaTamus
MOJIBIDKHOTO COCTaBa ’eJIe3HbIX IOpor (HarpaBiIeHUE MOIOTOBKH: BarOHbI)

[Tpu peanuzanuu paboueld mporpaMMbl MOTYT HCIIOJIb30BAThCsl pa3IUYHbIe 00pa30BaTEIbHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHbIE 00pa30BaTeIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

Pabouas nporpamma y4eOHON AUCHUIUIMHBI MOXKET OBITh HCIOJIb30BaHA B MPO(ECCHOHATBLHOM
MOJITOTOBKE, MEPENoJAroTOBKE W TMOBBINIEHUH KBanu(dukanuu pabdounx mo mnpodeccusim: 16275
OCMOTpIIUK-PEeMOHTHUK BaroHoB; 15859 Omnepatop 1o 00CIYXKMBaHUIO M PEMOHTY BaroHOB H
KoHTeltHepoB; 16269 OcmoTtpiuk BaroHoB; 17334 [IpoBogHUK acCa)kKUPCKOTO BaroHa.

1.2 Mecto y4yeOHo¥# mucuumiannbl B crpykrype OIIOII-IIIICC3:

OO1eoOpa3oBarenbHas JUCLMILIMHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
LUKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccroHabHOM 00pa30BaTenbHON MPOrpaMMbl YKPYITHEHHBIX TPYIII
crieranbHOCTel / ipodeccuii: 23.00.00

TpynoeMKoCTh TUCIMIUTHHBI «XUMHsD) Ha 0230BOM YPOBHE COCTaBIsAET 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIi MOIYJH (6 pa3ienioB) M 8 YacoB — MPUKIAMHON Momyib (1 pasmern), BKIFOYAIONMUN TPaKTHKO-
OpPUEHTUPOBAHHOE COJIEpP:KaHNe KOHKPETHON MPOPECCUH WU CIIEUaIbHOCTH.
[puknagHoii MOAynAb BKIIOYACT ONMH pasnmen. Pasmen 7 «Xumus B OBITY M MPOM3BOACTBEHHOMN
NEeSATEIbHOCTH 4YeJIOBEeKay peanusyerca mia cneuuanbHoctd 23.02.06 TexHuueckass skcrutyartanus
MOJIBUKHOTO COCTaBa JKEJIE3HBIX JOPOT HA Marepuaje, CBSI3aHHOTO C SKOJOTMYECKON OE30MacHOCTHIO U
OLICHKOW TOCJEACTBUIl OBITOBOM M  TPOW3BOACTBEHHOW JIESITENBHOCTH, IO OTpacisaM  Oyyien
PoeCCHOHATHLHON JIESTEITBHOCTH 00YUaFOIINXCS.

1.3 Iliianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Llenp yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYICHTOB MPEACTABICHNS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI MPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOJCTBEHHBIX CHUTYAIHAX,
OTBETCTBEHHOTI'O TIOBEECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) chopmupoBaTh MOHUMAaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB ¥ SIBIICHHI
B OKpYXXaloILlIEW cpene, LEIOCTHOW HaydyHOM KapTUHBI MHpPA, B3aUMOCBS3M M B3aWMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH ()OPMYIIbI HEOPrAHMYESCKUX U OPraHMUYECKUX BEIICCTB, YPAaBHCHHS
XUMHYECKHX PEAKIHi, OOBSICHATH HX CMBICIL, HHTEPIPETUPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HaBBIKM TPOBEACHHS TMPOCTCHIINX XUMHUYECKUX JKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU M J1aOOPAaTOPHBIM
o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HWH()OPMALUIO XHMHYECKOTO XapakTepa W3 pa3IUIHbIX
HWCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH IOCICACTBUS CBOCH IEATENHHOCTH U XHMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopmMHpoOBaTh MOHMMAHKHE 3HAYUMOCTH JIOCTH)KCHHH XUMHYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMATBLHOM U IPOU3BOICTBEHHOM cdep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

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

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHYECKUX SJIEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAMIEKHOCTh BEIIECTB K pPAa3jIM4YHBbIM KJAacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AJIEMEHTBl MAJIbIX IEPUOAOB MO UX IMoyoXkeHuto B [lepuoanueckoil 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: 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOCHMSI; MPUPOY XUMUYECKOU
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PAaBHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMHMUYECKUH HSKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHU /sl 00pabOTKH U mepenadn XUMUYeCKOH HH(pOpMaIUK U 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; - ONpEICNCHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
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;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pynOBaHUEM;

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

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYIMAOMEH U3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSIMHM  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 MOJIEKYJsipHash MaccChl, MOH, aJUIOTPONHS, M30TOMbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATELHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJIIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, DJIEKTPOIUT M HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAs AUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBIICHHUE,
TerIoBoH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiM, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTJIEPOAHbIN CKeneT, G yHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH;

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

- BOKHEMWIIIME BEUIECTBA U MaTEpHUAJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAsi, COJIsIHAs, 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, INIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaTbl OCBOGHUS Y4eOHOTO MpeaMeTa:

Oco6oe 3HaueHNne yUeOHBIN TpeaAMET uMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6ume’ I[I/ICIII/IHJII/IHapHLIeZ
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Bri6upath criocoOsr - TOTOBHOCTh K TpYAY, OCO3HAHUWE | XUMHUUYECKUX 3HAHUH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; BKJIFOYAET: OCHOBOIIOJIArarolIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU n COLTMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, IJIAHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (OpMYIHPOBATH u
aKTyaJIU3UpPOBaTh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SIBJICHUSIX;

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCIIEACTBUI JAESITEIbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHnA
poosem;

- BBIABJIATH IIPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElCHWs, HAaXOOWTb apryMEHThl Ui
JIOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh
rapamMeTpsl U KPUTEPUH PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

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

AIIEKTPOOTPHULIATEIHHOCTB,
CTEMeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJSIDHAs Macca,
MOJISIpHBIA  00bEM,  YIIICpOAHBIHA
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHN Psijl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BeulecTBa  (YIJIEBOJBL,  KHUPBI,
OelKh), MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, TUIBl  XUMHYECKUX
peakuuit (OKUCTUTENbHO-
BOCCTaHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOLMALN, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopus

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 00111e00pa30BaTENbHOMN JUCIUIITHHON
2 JuctuumHapHble (IpeMeTHBIC) pe3yNbTaThl YKa3blBAaIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM Bo ®I'OC COO (B
nocnenei pepakiuu ot 12.08.2022)




- YMETbh MEPEHOCUTH 3HAHHS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yMeTh MHTETPUPOBATh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC ~ WJICH,  Ipeijlararh
OPUTHHAITBHBIC ITOIXO0/IbI M PECILICHHST;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHU, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MNOHATUAMHM M TIPEJICTABICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld a3,
YIJIEKHUCIIBII ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJb30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOINMU
SKCIEPUMEHTAMH W 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKuuii;

- yYMETh YCTaHABIIMBAaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpraHUYECKUX BCIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBs3el
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, BOJOPOJHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
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 ANl pelIeHHs
MPAKTUICCKUX 3a7a4 i
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHONICHHUSI K CBOEMY 3/I0pPOBbIO
U IIPUPOJHOMU Cpee;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a U
WHTEPIpETaIuN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUis
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MpPaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSL MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLIUI0 u MHTEPIIPETALUIO

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

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
KAQueCTBEHHBIE  pEakIu  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypaius OeKOB
Npyd  HArPpEeBaHWH,  I[BETHBIC
peakiui  O€NKOB;  MPOBOAUTH
peakuy  HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acCHOCTH TNPU_ OOpAILEHUH ¢




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBIeHNUs,

- 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

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHUCHEI,
pecypcocoepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1acHOCTH;

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

BEIIECTBAaMH W JJAOOPATOPHBIM

00Opy/IOBaHUEM;  TMPEICTABISATH
pe3yabTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakimii  u  (GOPMYIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOB,

- yMeTh AHAIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYFO u3 Pa3HBIX

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

- BJaJE€Th OCHOBHBIMHU METOJIaMH
HAY4YHOTO TIO3HAHUSI BEIIECTB U
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIECTBA, UCIIOJIb30BATh

CHUCTCMHBIC XUMHNUYCCKHUEC 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
S¢dexTuBHO
B3aUMOJICMICTBOBATh
u paboTtaTh
KOJIJICKTHBE
KOMaH/Ie.

B
n

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

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
NESITENbHOCTH;

Ogaanenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON paOoThL;

- TPUHUMATb LIEJTM COBMECTHOM JIeSITENTbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIAH
NENCTBUM, paclpenesiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

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

- OCYLIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE

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

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMh  Ha
aNbIETUbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJIKOB
Npyd  HAarpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiuu  HWOHHOTO  OOMEHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAIBHBIC 337adll 110
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOei:

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

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIMH JPYTOTO YEIOBEKa;

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

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

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKPY’KaroIlel cpejibl, | S)KOHOMHYECKAX —MPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, c€C
KINMATa, MPUHLAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE IEUCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
GEpPEKITHBOIO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YeJI0BEYECTBa; | IMPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBUI, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOIO
NeiicTBOBATh B | BPEI OKPYXKarOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJIHOM Cpene;
CHTYALHAX. HeOIaronpusTHhIE 9KOJIOTHYECKUE | - yMEeTb COOJIIOAATh IpaBUIIa
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTUYECKU I1eJIECO00Pa3HOro
JNEHCTBUM, MPEAOTBPAILATh UX; MOBEJCHUSI B OBITY U TPYIOBOU
- paclLIUpeHUe  OIbITa JEATENbHOCTH | IESITEIBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHMsI CBOETO 3/I0POBbSI U
- OBJIAJICHHE HaBBbIKAMU y4eOHO- | OKpY’)KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHu3Mbl OIpeIeNICHHBIX
BEILIECTB, MIOHUMast CMBICIT
ToKa3aresst MpEIEeIIbHON
JIOTYCTUMON KOHIIEHTpAlluU
IIK1.3 - YMEHHME ONpeeniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:
ObecneunBaTh O0COOEHHOCTH Y3JIOB M JeTaneil MOABM)KHOIO | O CBOMCTBAaX METAJIOB, CIUIaBax,
0€301acHOCTh COCTaBa; BUJAaX  KOppo3uH,  obiactu
JBUKEHUS - TIOHUMaHUE€  CUCTEMbl  TEXHMYECKOTO | IPUMEHEHUS] HEMETANIMYECKUX U
MOJIBUJKHOTO COCTaBa | OOCITYXMBaHMS M  PEMOHTA  IOJBMKHOTO | KOMIIO3MIIMOHHBIX MaTepHasos,
cocTaBa BUJAX U CBOWMCTBAaX TOIUIMBA,

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

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOM J0pOore.

B pesynbrare ocBO€HHS MpOrpaMMbl y4eOHOIO MpeAMEeTa peain3yeTcsl IporpaMMa BOCIUTaHUS,

HampaBlieHHasl Ha (OPMUPOBAHUE CIAEAYIOUIUX JUYHOCTHBIX pe3ynbTaToB (JIP):




JIP 2 TlposiBnsitominii aKkTUBHYIO TPAXKTAHCKYIO MO3UIUIO, IEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPANIOYHOCTH, OTKPBITOCTH, SKOHOMHMYECKH AKTHUBHBIA M YYacTBYIOUIUH B
CTYJICHYECKOM M TEPPUTOPUATHHOM CaMOYIPABICHUU, B TOM YHUCIIC Ha YCIOBHUSAX IT0OpPOBOJIHYECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIUIN M YUaCTBYIOLIUH B I€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3aIlHii.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXE€HUE K JIIOASM TPy, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHPOBAHWUIO B CETEBOM Cpele JUYHOCTHO U
npoeccnoHaNTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEAaN.

JIP 16 IlpuoGpereHne 0O0y4arOMIMMHUCS COIMAIBHO 3HAYUMBIX 3HAHUH O TpaBHIAX BEIACHUS
HKOJIOTHYECKOTO 00pa3a KM3HU O HOPMax M TPAAUIUAX TPYJOBOU JEATCIBHOCTH Y€IOBEKa O HOpMax U
TpaJULIUAX MOBECHUS YeI0BEeKa B MHOIOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 Tlonyyenue 00y4aromMuMHCS BOZMOKHOCTH CAMOPACKPBITHS U caMOpean3alis JINYHOCTH.

JIP 30 OcymuiecTBasomMi MOUCK W  HCIOJIb30BaHWE HWH(OpManMu, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3JIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M TMYHOCTHOTO Pa3BUTHSL.



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 MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATeNIbHAs padoTa 36
MPAKTHYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaATbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MIPAKTUICCKHC 3aHITHSI 8
nabopaTopHbIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOILHOU padomul.
[Ipome:xyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U coieprKaHNe y4eOHOM TUCHUTIINHBI

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)

Pa3znes 1. Teopernueckne 0OCHOBbI XUMUM

8/4

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

1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOpPraHu4eckou u obuien xumuu. [leproguueckast
cucrema xumuueckux emMenToB [I.M. Mengneneesa. CtpoeHne aToMa

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHast MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnektpoHHas kKoHpwurypamus atoma. Kiaccudukamus Xumuyeckux ieMeHToB (S-, p-, d-
3JIeMeHThI). BaneHTHbIe 371eKTpoHbl. BajieHTHOCTh. DNeKTpoHHas MPUpOJa XUMHUECKON CBSI3ML.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3U (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

Ileprommueckast cucrema xumuueckux sneMeHToB J[JM. MenaeneeBa. DPU3HMUECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MHPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoarotoBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HaHoTexHomorus Kak
[IPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKU M Mpou3BoiacTBa B Poccuiickon Penepanny;
PangnoaktuBHOCTE. McCnoOnb30BaHWE pPAIMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE W3IIydeHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauuuHe. Pemenue
TEOPETHYECKUX M HKCIIEPUMEHTAIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIC TOHSTHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MaccChl, ONPENCICHUE MACCOBOM JOJIM XUMHUYECKHX DIIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 Mpakruyeckoe 3ansaTHe 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 JIEMEHThI 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

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne2

[Ton6op, ananus u npeoOpazoBanue 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 TIpakTuyeckoe 3aHsaTHe Ne2 PemieHue NpPaKTUKO-OPUEHTHPOBAHHBIX DPACUYETHBIX
3agad no teme: Ilepmonnueckas cucrema xumuyeckux avieMeHToB JI.M. Menneneesa.
Crpoenue aToma

IIpopuniabHbie W npodecCHOHAIBHO 3HAYUMbIE 3JIeMEHTHhI coaepxkaHus. OCHOBHbIE
XUMHUUYECKHE 3aKOHBI, TEOPUU M YUEHUS CIOCOOCTBYIOT Oo0Jiee MOJHOMY U OCO3HAHHOMY
NOHUMAaHHMIO XUMHUYECKUX IPOLECCOB i (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS; Kak
OCHOBBI JUIsI KOJIMYECTBEHHBIX pAaCUETOB M pELICHUs MHOIME pacyeTHbIE 3aJadu
IIPAKTUYECKOT0 ¥ TEXHOJOTMYECKOr0 3HAYEHUSI.

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

CamocrosiTeibHas padoTa odyuarommxcs Ne3

[TonGop, ananus u npeoOpazoBanue yuedbHoro mMarepuana. [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 IlpakTtnuyeckoe 3ansitue Ne3 PelmieHue sKkcniepuMEHTAIBHBIX 3aJad [0 TeMe: THIbl
XUMHYECKHX CBA3EH. THIBI KPUCTAIUIMYECKUX PELIETOK

IIpoduiabHbie U npodeccHoHATBHO 3HAYMMbIE 3JIeMEHThI coJep:kaHusa. KommiekcHble
COEJMHEHUs, O0Opa30BaHHbIE JOHOPHO-aKLENTOPHOM CBSA3bIO, JUISI MPEAOTBpAICHUS
00pa30oBaHMs HAKUIIM HA CTEHKaX KOTJIOB U B TEIJIOOOMEHHBIX TPYOax OXJIaXKJIEHUs Tu3esei
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 Knaccugukamnus v THIIBI XAMHUYECKUX PEAKIUi HEOPTaHMYECKUX 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 TOPEHUs1, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHHUsI ~ OKUCIEHUSA-BOCCTaHOBiIeHUs.  CteneHb  okucieHus.  Okucnurtens U
BocctaHoBUTENb. CoCTaBieHHE U  YPAaBHUBAHUE OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IPUPOJIE, IPOU3BOJCTBEHHBIX IpOLIeccaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHass padora odyuarommxcst Neb
AHanu3 u npeoOpa3oBaHue yueOHoH nHOpMALIUK.
2.1.2 TIlpakTuyeckoe 3aunsitue Ne4 PemeHune SKCIEPHUMEHTAIBHBIX 3a1ad 10 TEMe:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"
IIpoduiabHbie W npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTHI COJepPKAHUsl. 3HAaUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA B  INpPUPOJE U HA  HPEIIpUATHIX I1K1.3
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBHUTEIIbHBIC MPOIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAJIOB, pabOThl XMMHUYECKUX MCTOYHHKOB TOKA U aKKyMYJISTODOB,
CrOpaHHUsl TOIUIMBA B JU3EJISIX TEIJIOBO30B U T.J.
CaMmocTosiTeibHasi padoTa o0yuarommxcs Ne6
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOpPMALIUH.

Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTBOpeHMeE Kak (PU3MKO-XUMHUYECKUH MpolLecc. OK 01 OK 04

AUCCOHALMS U HOHHBIH 00MeH I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPONTUTUIECKON Tucconranuu. MoHbl. DIeKTPOIUThI, HEANEKTPOIUTHI. Peakiuu
noHHOTO 0OMeHa. CocTaBleHUe peakifii HOHHOTO OOMEHA MyTeM COCTABJICHUS UX TOIHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakIuu. 3aaHNs Ha COCTABICHHE
VMOHHBIX PEaKIIHil.

[TpakTHYeckoe MCIIOb30BAHUE PEAKIMI MOHHOTO OOMEHa W THIPOJIM3a B TEXHOJIOTHYSCKUX
mpoleccax JKeIe3HOI0POKHOTO TpaHcopTa. [IoHATHS: TalbBaHOCTETHS, TATbBAHOIIIIACTHKA,
WX MMPAKTHICCKOE 3HAYCHHE B JKEJIC3HOJOPOIKHOM X03SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBanue yueOHOW uH@opmanuu. [loaroroBka cooOuieHUil Ha Temy IO
BbIOOpY: [IpakTHueckoe NpHUMEHEHHe >3JeKTposiu3a: pauHUpOBaHHE, TraJbBAaHOIUIACTHKA,




1 2 3 4
raJIbBaHOCTETUSI.
2.2.2 JlabopaTopHoe 3aHsTHe (paGora) Nel "MccienoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Omnpenenenue pH cpensl pactBopoB. Teopust 371€KTPOIUTHUECKON Aucconanuu’” OK 01 OK 04
IIpoduiabHbie 1 NpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COiepPKaHusl. AKKYMYJISTOPBL: 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 JlaGopaTopHoe 3ansiTue (padora) Ne2 "Peakiyu nonnoro oomena. ['maponus comneit”
IpoduabHbie M NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHhI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMU HOHHOTO OOMEHA /JIsi YMATYEHUS BOJIbI (CHIKEHHE 2 I1K1.3
KOHIIEHTpallu MOHOB Ca®" u Mg2+) B CHCTEMax OXJaXJCHHUS TCIJIOBO3HBIX IABUTATEIICH U JIP 4,16,23,30
JIM3€Tb-110€3710B. ['uApoIn3 Ha NpeupUsTUSX JKEIE3HOI0OPOKHOIO TPaHCIOPTa.
CamocrosiTeibHas padora o0y4yarommxcs Ne9 1
Ananms u npeoOpazoBaHue yueOHOM nHPOPMAIIHN.
Paznen 3. CTpoenne BenecTBa U CBOICTBA HEOPTraHNYECKNX BelleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTAHUIECKUX COCTUHEHHA. OK 01 OK 02
HOMEHKJIaTypa u CTPOEHHUE [1K1.3
HEOPraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux Bemiects. [IpocTeie u
cloXHbIe BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIBI,
KHUCIIOTBI, COJIM). B3auMoCBSi3b HEOpraHMYECKHX BEIIECTB. ATrperatHble COCTOSIHMS
BemecTBa. Kpucrammuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK 2
(aToMHasi, MOJEKyJspHasi, MOHHAs, METalJIMuecKas). 3aBUCUMOCTb (PU3MUECKUX CBOWCTB
BEIIECTBA OT THUMNA KPUCTAIMYECKOM pelmeTKH. 3aBUCUMOCTb XMMHMYECKOW aKTMBHOCTHU
BEIIECTB OT BHUAAa XUMHUECKOM CBSI3M M THNA KpHUCTALIMYEcKO pemerku. [IpuumHbl
MHOTr000pas3usi BELIeCTB
CamocrosiTeibHasi padota o0y4yarommuxcs Nel0 1
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIHH.
3.1.2 IlpakTH4yeckoe 3ansitue Ne5 PerieHne sKCriepuMEHTAIbHBIX 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
»10,29,

KakK OCHOBaA JJIs1 U3IOTOBJICHHUA neTaneﬁ BaroHoOB.
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CamocrosiTeibHas padora odyuarommxcs 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'pyboaucrepcHble CUCTEMBl, UX KIacCU(pHUKAIMS U UCIOJIb30BaHUE B
npodeCCHOHATILHOM e TeNbHOCTH; [IpMeHeHne CycrieH3ui 1 SMYIIbCUI B CTPOUTENBCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamnsl. [Tonoxenue B [ICXD JI.U. Menneneera, ocooeHHoCTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIIUTHl KOHCTPYKIIMHA MOIBIKHOTO COCTaBa

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

Coaep:xanue yueOHOTro MaTepHaJia

Metamnbl. OOmiue (Gusnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YeHHUS.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac MW KUSHCACATCIBHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METaNIOB OT
KOPpO3HHU

CamocrosiTesibHas padora o0yuarommuxcs Nel2

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

[TonroroBka mpe3eHTaUMid Ha TeMy MO BbIOOpY: McTopus momydeHuss W TPOM3BOACTBA
amoMuHus. Poilb  MeTalioB B MCTOPUM  YEJIIOBEYECKOW UMBUIM3auuu. Mcropusd
OTEYECTBEHHOM YEpHOW MeTaurypruu. McTopus OTE€YeCTBEHHOM LBETHOM METaJTyprUu.
XvMHS METalJIOB B MOEH NpoQeccHOHANbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTHU
KOpPpO3UU OT YCIOBUU OKpyxkatomied cpensl. Krnaccudukanus Koppo3uu MeETallIoB IO
paznuuHbIM pu3HakaMm. CrocoObl 3aUTHl METAUIOB OT KOppo3uu. [Ipon3BoACTBO UyryHa u
CTaJu.

3.2.2 TlpakTtuyeckoe 3ansitue Ne6 PemeHue SKCIIEPUMEHTATBHBIX 3aJad 10 TEMeE:
"Meramibr"

IIpopuibHbie H NPOodecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI coep:kaHus. 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 U
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4

0€30MacHOE MCIOIb30BAHNE METAJNIOB B OBITY M IPAKTHUYECKOM J1€ATEIbHOCTH YEIOBEKA.

3.2.3. Hemeramnsr. [Tonoxenue 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 [V- VII rpynn. Kiaccuduxanus u HOMEHKIATypa COCTUHEHUN
HeMeTauioB. [IpuMeHeHne BaHEUIINX HEMETAIIIOB U UX COEAMHEHUI B KEJIE3HOIOPOKHOM
xo3siiicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

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

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

IIpodpunabHbie N Mpo(ecCHOHATBHO 3HAYHUMBIE JJIEMEHThI coAep:xkaHus. lIpumeHeHue
KpUNTOHa B (hapax NOJBMKHOTO cocTaBa. DTOp — KOMIIOHEHT JKHJIKOW CMa3Ka IS
YMEHbBILIEHUSI TPEHUsl JeTaledl M y3JI0B MOABMKHOIO cocTaBa. KpeMHUW - 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 mNpakTUKO-OPUEHTUPOBAHHBIX 33JlaHWA HA CBOWCTBA, COCTaB, IOJy4EHHE U
6e30IacHoOe HCI0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTHUYECKOW AESATEIbHOCTH 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'eneTnveckas CBSI3b 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 BeHiecTB  (OKCHIIOB,
THIPOKCHUIIOB, KHCIIOT, COJiei ¥ Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB IMPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWH, BBICIIMX OKCHIOB MU 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




NPAaKTUYECKUE 3aHATHS
nabopaTopHbie 3aHATHS (PabOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHAst paboTa

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

AHUYECKHX COeTUHEHUMH

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTraHUYECKUX BEUIECTB

4.1.1 TonsiTre 06 OpraHMYECKUX BEIIECTBAX, UX MPUMEHEHUE HA KEIIE3HON J0pore.

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

Coaep:xxanue yueOHOro MaTepHaJia

IlosiBieHne M pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHm4eckol XUMHH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpANOK COCJUHEHHs AaTOMOB MOJIEKYJIE COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHrEe OpraHMYECKUX BEILECTB Ha JKEJIE3HOM 1opore

CamocrosiTeibHasi padoTa odyyarommuxcs Nel6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHPopManuu. [logroroBka cooOiieHuil Ha
TeMbl 10 BBIGOPY: JKmsub u gestensHocTh A. Kekyme. JKusubp u jmestensHocts M.
bepuenuyca. 2Kusnp u gesrenbHocts @. Bemnepa.

4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKknx BEUIeCTB.

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

Conep:xanue yueOHOro MaTepuaJia

[TonoskeHns TEOPUM XUMUYECKOTO CTpOeHUsl opraHuueckux coeauHenuit A.M. Byrtieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. IlonstTue o ¢yHkuMoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMKM OpPraHUYECKUX COelMHEeHuH. MexayHapo/iHas 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 PSI.

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




Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OcoOEHHOCTH KiacCHU(PHUKALUU 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 o0y4yarommuxcs 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 3aHsaTHe Ne8 PemieHue HKCIEpUMEHTANIBHBIX 3a/Ja4 10 TEMe:
"CpaBHUTENIbHAS XapaKTEePUCTUKA METaHa U 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HAYUMbIe 3JIeMEHThI coaep:kaHus. JKuakue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTABA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTbI )KUJIKUX CMa30K, UCIOIb3yEeMBbIX IS
CMa3KM TPYIIMXCS Y3JOB 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 1 0COOEHHOCTH CTPOCHHS

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

Copaepxxanue y4yeOHOro MaTepuasa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUPUKALMUA U
HOMEHKJIATypbl, HU30MepHs, (U3MUECKHE CBOWCTBA, XWMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IIJIAMCHH JIA
CBApKHU ©W PE3KU MCTAJJIOB. HpaKTI/I'-IeCKOG MNPUMECHCHUC QAJIKCHOB HW AJIKaJJUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE
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CamocrosiTeibHasi padota ody4yarommuxcs 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 NMpodecCHOHAIBHO 3HAYMMBbIE 3J1eMeHThI cojep:kaHusi. llpumenenus K13
HOJMMEPOB HA MPEANPUATUAX >KEIE3HOAOPOKHOTO TPAHCHOPTA s 3JIEKTPOU3OJALMH, TP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI MO€3/I0B, MPHBOJHBIX pEMHEH, H0O0HHUTOBBIX COCYIOB T
AKKyMYJISITOPOB, JI€TaJel U 3alIUTHBIX MOKPHITUH Ha XKeJIe3HOJOPOKHOM TPaHCIIOpTe
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 TIpakTtudeckoe 3anaTHe NelQ Pemenwe sKCIepUMEHTANBHBIX 33734 IO TEME:
"ALIETUIIEH U €r0 TOMOJIOTH" (AJIKHMHBI) OK 01 OK 02
IIpoduabubie U NMpogecCHOHAIBHO 3HAYMMbIE JJIeMEHThI cojaep:kaHus. [Ipuvenenue K13
HOJMMEPBl HA OCHOBE IPOU3BOJIHBIX AJKMHOB B KA4eCTBE M3OJIALMU 3aAIUTHBIX 000JI0YEK TP 4.16 '23 30
KaOeNbHBIX M3/IEUN U TMPOBOIOB, BHYTPEHHEH OTIIENKH MAaCCAKUPCKUX BArOHOB M BarOHOB T
HJIEKTPONOE3/I0B
CamocTosiTeibHasi padoTa ody4yarommxcs Ne22
[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopMmaimu. [logroroBka cooOmieHui Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTHieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHIX
KeJIe3HOIOPO’KHOTO TPAHCIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOITyUYCHHUE OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocT KiIaccU(PHUKAIMM W HOMEHKIATYphl, H30MepHs, (U3MUecKue CBOWCTBA,
XUMHUYECKHE CBOHCTBA, CITOCOOBI MOJTYICHUS.

CamocrosiTeibHasi padoTa o0yyarommxes Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHme apeHOB M HMX TOMOJIOTOB Ha TMPEANPUATHIX
KENIE3HOIOPOKHOTO ~ TPAaHCHOPTAa.  TOKCHYHOCTh  apOMATHUYECKUX  YTIIEBOIOPOIOB.
S MOXUMHUKATHL.
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4.2.7 TIpakTtuyeckoe 3ansaTHe Nell PemeHne sKCIEpUMEHTANBHBIX 33734 IO TEME:
"CpaBHHTENIbHASA XapAaKTEPUCTHUKA CITUPTOB"

IIpoduiabHbie U NpodeccCHOHATBHO 3HAYUMBbIE JJIeMeHThl coaep:kaHus. OQHOATOMHbIE
CIOMPTHl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpUAlOB HaXOASLIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJisl MOKPBITHS MMACCAKUPCKUX U IPY30BBIX BaroOHOB;
IUIACTU(QUKATOPBI, NPUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsx
NOJBMKHOTO cOcTaBa M T.H.). lIpuMeHeHWe HTUIIEHITIMKONS M TJIMLEpPUHAa B KayecTBE
aHTU(PHU30B B paauaTOpax CHUCTEM OXJAXKICHUsA JABUraTelieil BHYTPEHHErO CroOpaHus;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJlOYHBIX JKMJIKOCTEHl B TOABM)XKHOM COCTaBE
KEJIe3HOIOPOKHOI0 TpaHcnopTa. [IpakTHueckoe 3Hau€HHE apOMAaTHYECKUX CIHMPTOB M UX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBHSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

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

CamocTosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mHGpopmanuu. [logroroBka cooOiieHuii Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYE€HHE OAHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3stiicTBe. [lepeBo3ka CHUPTOB IO JKEJIE3HOW JOpore, MapKUpOBKa Ipy30B. MeTaHOI:
xeMopmms U XxeMopoOust. DTaHOI: Benuyaiiiee 071aro U CTPaNIHOE 3710. AJIKOTOJIM3M U €ro
npodmiaktuka. [IpakTnyeckoe 3Hau€HHE MHOTOATOMHBIX CIHUPTOB B IKEJIE3HOJOPOKHOM
xo3stiicTBe. [lepeBo3ka apoMaTHdecKuX CIIMPTOB T10 JKEJIE3HOH T0pore, MapKHPOBKA IPY30B.

4.2.8 Anpneruasl. Kap6onoBbie kucinoTsl. CocTaB, CTpoeHUE, KilacCU(PUKALINS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocT KiIacCU(PHUKAIMM W HOMEHKIATypbl, H30MepHs, (u3Mueckue CBOWCTBA,
XUMHNYCCKUEC CBOI\/’ICTBa, CIIOCOOBI IMMOJIYUCHUS. MprbU1a Kak COJIM BBICIINX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUPbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTesibHasi pa6oTa odyuarwnmxcs Ne25

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy 1O BbIOOpY: MypaBbHHAsg KHUCIOTa B MPUPOJE, HAyKe W MPOM3BOJACTBE. McTtopus
ykcyca. [lpakTudeckoe 3Hau€HUE albJETHIOB M HMX IMPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anbAErWIOB IO  JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTdeckoe 3HaYeHHE KApOOHOBBIX KUCIOT M WX MPOHU3BOAHBIX B KEIE3HOIOPOKHOM
xo03sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHPOBKA T'PY30B.
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HpaKTI/I‘IeCKOG SHAYCHUC )KUPOB U UX MMPOU3BOJHBIX B KCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
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

CamocrosiTesibHasi 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 npespaiieHuit

4.2.10 IIpakTtuueckoe 3ansiTue Nel?2 PemieHuwe SKCIIEpUMEHTAIBHBIX 3a7ad 110 TEMe:
"Crnoxusie 3¢upsl. Kupsl. [Torstue o CMC"

IpodpuabHbie U NPO(PEecCHOHATBLHO 3HAYMMBbIE JJIEMEHThl colep:kaHusa. byrumanerar
KaKk KOMIIOHEHT TIeHTa(TajIeBbIX AMajeid, HCIOIb3YeMbIX JUIsI OKPacKH MacCaXKUPCKUX
BaroHOB M JIOKOMOTHUBOB; JJIEKTPOH3OJISALMOHHBIX JIAKOB, MPUMEHSEMBIX MpPU PEMOHTE
TATOBBIX JBHTaTelIed. MBIIA BBICIIMX JKUPHBIX KUCIOT KaK 3aryCTHTEIH B TUTACTUYCCKUX
CMa3Kax, MPUMEHSEMBIX B Pa3NUYHBIX MEXaHH3MaX IS CMa3KH MOAMIMITHUKOB, 3y0UaThIX
KOJIeC, BUHTOBBIX W IICITHBIX TIepe/ay, NIAPHUPHBIX COCTUHECHUH U JIp.

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

CamocrosiTeibHas padora o0yuyarommxces: Ne27

[TonroroBka cooOuieHni Ha TeMy 1o BbIOOpY: CiioxkHBIE A3PUPHI U UX 3HAUYEHUE B IPUPOJIE,
ObITY U Ipon3BoICTBE. JKUPBI Kak MPOJYKT MUTAHUSA U XUMHUECKOE ChIphe. 3aMeHa KUPOB B
TEXHWKE HEMUIIEBHIM ChIpbeM. HexBaTka MpOMOBONBCTBHS Kak TIoOaidbHAs mpodieMa
yeJoBeYeCTBa U IYTH ee peleHus. Mpuia: mpouuioe, Hacrosimee, Oyaymee. Cpencrsa
TUTUEHBl Ha OCHOBE KHCIIOPOJCOJCPKANINX OPraHWYeCKUX coennHeHnid. CHHTETHYeCKHe
mororue cpenctsa (CMC): TOCTOMHCTBA U HEIOCTATKH.

4.2.11 AMUuHBI. AHUIUH

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




Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTy KjacCU(PUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

CamocrosiTejibHasi padoTa odyuarommxcsi Ne28

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmieHMd Ha
TeMy 1o BbIOOpY: JKusHb um gesrensbHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHTEIH.
[TpakTHdeckoe 3HaUYEHHWE aMUHOB W HMX IPOHW3BOJHBIX B IKEIC3HOJOPOKHOM XO3SHUCTBE.
[lepeBo3Kka aMHHOB 10 JK€JIE€3HOM Jopore, MapKUPOBKA TPY30B.

4.2.12 JlabopaTopHoe 3anHsiTue (padora) Ne4 "Awmumnokucnorsl. benku. PacrmosnaBanme
BOJIOKOH"
Ipoduabuble 1 MpodgeccHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI coaep:xanus. Kanpon — kak

KOMIIOHEHT BHYTPEHHEH OTIEIKU MOABUKHOTO cocraBa. [IpuMeHeHHe Kiesi Ha OCHOBE
MOJMaMHJIa B BarOHOCTPOCHUHU ISl CKJIEMBaHHSA. MUIOpa-nmopormiacT — Kak OCHOBa IS
TEIJION3OJISIIIMM ~ U30TEPMUYECKHUX, TMACCAKUPCKUX U pedprkepaTOpHBIX  BaroHOB.
TexHU4YeCKUid BOMJIOK Kak IMPOKJIAJAOYHBIM Marepuan B Oykcax MpPU PEMOHTE BAaroHOB M
JIOKOMOTHBOB.

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocrosiTe/ibHasi padoTa o0yuarommuxcs Ne29
[TonGop, ananu3 u mpeoOpazoBaHue yueOHOW mH(popmanuu. I[loaroroBka cooOuieHui Ha
TEMy 10 BBIOOPY: 3HaUECHHWE aMHUHOKAIPOHOBOH M aMHUHOIHAHTOBOW KHUCIIOT JJIsi OOBEKTOB
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XHUMHYECKHE BOJOKHA M UX
NpUMEHEHHE Ha KeJIe3HOJOPOKHOM TPAHCIIOpTE.

Tema 4.3
OpPraHuYeCcKux

Wnentudukarms
BEIIECTB, UX

3HA4YCHUC U IIPUMCHCHNC B OBITOBOI
n HpOHSBOﬂCTBCHHOﬁ JACATCIBHOCTHU

YCJIOBCKa

4.3.1 JlabopatopHoe 3aHsaTHE (padoTa) Ne5 "CpoiicTBa yrineBo1oB"

Ipodunabubie U MpodecCMOHAIBLHO 3HAYMMbIE JJIeMEHTHI cojaep:kaHus. [IpumeHenue
IPECCOBAHHOW JIPEBECHHBbI I BKJIAJbIIIEH MOAIIUIHUKOB, BTYJIOK, OIOPHBIX IUJIHT,
M3TOTOBJICHHS IIECTEPEH MOIBMKHOTO COCTABA JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

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.

4.3.2 Ponp xumuum B 00€CMEYEHHM OSKOJOTUYECKOW, HHEPreTHUYEeCKOW W MHILIEBOMI
0€e30I1aCHOCTH

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




1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 2
Ponp opranmyeckoil XMMUM B pPELIEHUH IpOOJEM 3HEpPreTMYeckod Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHUKOB DJHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS Ha KHUBBIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIAcCOB  (YIJIEBOAOPOABI, CHHMPTHI, (HEHOIIBI,
XJIODOPraHUYECKHUE IPOU3BOJAHBIEC, albJEIMJbl M Jp.), CMBICI IOKa3aTels MpeJesbHO
JOIYCTUMON KOHUEHTPaLUU
CamocrosiTesibHasi padora o0yuarommxcs Ne31 1
[ToaroroBka cooOmieHuii Ha TeMy 1O BbIOOpY: UenoBek B MHUpEe BEIIECTB W MAaTEpUAJIOB.
XWMHUS U 3J0POBBE YEIOBEKA
Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKIui 2/1
Tema 5.1 Ckopoctp xummyeckux | 5.1.1 IlpakTuyeckoe 3ansitue Nel3 Pemenue mpakTHKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2
peakuuii. XuMHU4eCKOe paBHOBecHE | 3aj1a4 1o TeMe: "CKOpOCTh XUMUYECKUX peakuuid. XMMHUYeCcKoe paBHOBecue" OK 01 OK 02
IIpodguiabHbie U npodeccMOHAIBLHO 3HAYMMBbIe 3JIeMEHTbI cojep:kaHus. bydepHbie I1K1.3
pacTBOPHI B TEXHOJIOIMUYECKHUX Tporeccax (MPH dIEKTPOXHUMUYECKOM HAHECEHUH 3allUTHBIX JIP 4,16,23,30
HOKPBITHH, B IPOM3BOJICTBE KPACUTEICH)
CamocrosiTesibHast padoTa o0yuarommuxcs Ne32 1
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMALIUH.
Pa3znen 6. PacTBopbl 2/1
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 IlpakTuueckoe 3ansitne Neld PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 2
3aj1ad no teMe: "PacTBOpHI, HCIONB3yeMble B OBITOBOM M MPOMU3BOJCTBEHHOM AEATEIbHOCTH OK 01 OK 02
yesoBeka" I1K1.3
IIpopuiabubie ¥ npodeccHoHAIBLHO 3HAYMMBIE JJIEMEHTHI coaep:kaHus. llepeBoska JIP 4,16,23,30
PAa3JIMYHBIX KUJIKOCTEN O JKEJIE3HON JOpOTe.
CamocrosiTeibHas padora o0y4yarommxcst Ne33 1
[TonroroBka cooOmieHuid Ha TeMy MO BbIOOpY: PacTBOphl, uCHONB3yeMble B OBITOBOM,
IIPOU3BOJICTBEHHON JeSITEIbHOCTH YesoBeKa. PactBopsl, IpUMEHSIEMbIE 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 gocTHKEHUS] XUMUYECKONH HAYKH U XMMHYECKON 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 HAYKHW M XMMHUYECKOM TEXHOJOruu. Poimb Xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DHEPreTMYecKod W TMHIIEBOM Oe30MacHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia moucka u aHaim3a XUMUYECKON MH(POPMAIMK U3 PA3IUYHBIX HCTOYHHKOB
(HayuHas U yueOHO-HAay4YHas JIMTepaTypa, Cpe/icTBa MaccoBor nHpopmManuu, cetb HTepHer)
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne34 2
[Touck n ananu3 uHGOPMAIK O IPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C y4eTOM
Oyayuiel npodecCHOHATbHON NEeATeIbHOCTH 110 TeMaM: BayKHEHIIIE CTPOUTEbHbBIE MaTepUallbl,
KOHCTPYKIIIOHHBIE MaTepHallbl, KPACKH, CTEKIIO, KepaMHKa, MaTepHalbl JJs AIIEKTPOHHKH,
MPUMEHSIEMBIE B KEJIE3HOTOPOKHOM XO3SHUCTBE
7.1.2 Tlpome:kyTouHAasi aTTecTAIMS MO JUcHMILTHHE. /1 depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 60
O0s3atesnbHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 40
MPAKTUYECKHUE 3aHITHS 18
1abopaTopHbIe 3aHATHUS (PaOOTHI) 6
caMmocCTosiTeNbHas paboTa 20
nuddepeHIMpOBaHHBIN 3a4eT )
HToro: MakcumanbHas yaeOHas Harpy3ka (Bcero) | 108
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 72
IIPAKTHYECKUE 3aHATUS 28
naboparopHbie 3aHsTUS (pabOTHI) 10
caMOCTOsITelIbHas paboTa 36
KOHTpOJIbHast paboTa 2

HUmoecosas ammecmayus 6 hopme nuddHepeHIInpoOBaHHOTO 3aUeTa




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

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoM Kabuuere: JlabopaTopus XUMHH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMuecKuX peméTok. (3 mir)

7. COopHbIN TpUOOP A1 TToTydeHus ra3oB (1 mT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMUU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuToQoH

- KOMITBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
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.
CuHTeTH4ecKre BHICOKOMOJIEKYIsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

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



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aluu MPOrpaMMbl

Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JONOJHHUTEJIbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOTO hoHA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: y4eOHUK W MHPAKTUKYM AJIsl CpeTHEro MpodecCHOHATbHOIO
obpazoBanus / N.B. Audunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./10110JTHUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus mis CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.W. Kynukosa,

Kazan. nau. uccnen. rexuon. yH-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 moctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3JIOKEHUH: ydeOHOe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbli // JlaHb: snekTpoHO-OMOMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4Ho-nomy sIpHBIN MPOEKT «DIIEMEHTHI OOJNBIION HayKu « ((u3nKa, XUMHS, MaTeMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKW, KHHUTH, HAYYHO-TIOMYJISIPHBIC

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

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum moctyma: cBOOOHBIA.

2. CailT Hay4YHO-TIOMYJSIpHOTO XKypHana «Xumus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. CallT 0 XuUMHUM: KIaCCUUECKHe Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHMYECKUX W HEOPraHMYECKHX pPEeakKIWii, COCTaBICHWE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUACO-KOH(PEPESHITUH. [ DIEKTPOHHBIN

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



https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/

5. DnextpoHHas wuH(pOPMAMOHHO-OOpazoBarenbHass cpena H©Ha 1maatdpopme Moodle.

[DnexTponHbIii pecypc]. Pesxxum mocryma: https://moodle.ospu.su/

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeIbHON AUCIUITIMHBI

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), 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 XUMHAYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3sBaHUU COECOUHEHUU 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;
- PesynpraT  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOTHI;
-IIpakTHKO-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 | XUMUUECKOHI CHUMBOJMKHA U
4.3 Ha3BaHUM COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON Y PUKJIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJIICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINOIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- [TonGop, aHaIN3 51
npeoOpa3oBaHue yaeOHOMI
uHpopManun

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 MOATrOTOBKHU;

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

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT  BBINONTHECHHS
MPAKTUYECKON paboThI;

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

- Iloxbop, aHaAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu

OK.07

K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PEMPOIYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHUIO M OTpabOTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTUYCCKHUC 6GCCI[LI, AUCKYCCHH, Kp}ffﬂblﬁ CTOJI,

MMpe3CHTalrd, BUKTOpPHWHA, KBECT.




