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

1.1 ObaacThr npuMeHeHusi padoyeii MporpaMmbl
Pabouas mnporpamMma yueOHONM AMCHUUIUIMHBI SIBISICTCSI 4YacThl0O IPOrPaMMBl  CPETHETO

(momHOTO) OOMmEro obpazomBanus mo crenuanbHocTH CIIO 23.02.06 TexHuueckas SKCILTyaTaus
MOJIBMYKHOTO COCTaBa MKeJIe3HbIX Topor (HarpaBieHUE MOTOTOBKHU: BarOHbI)

[Tpu peanusanuu pabodell MpOrpaMMbl MOTYT HCIIOJIB30BaThCS pa3inyHble 00pa30BaTENbHBIC
TEXHOJIOTUH, B TOM YHCJIE TUCTAHIIMOHHBIE 00pa30oBaTeNbHbIe TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHHUE.

Pabouas mporpamma yuyeOHOM TUCHMIUIMHBI MOKET OBITH MCIIOJIBb30BaHA B MPOQecCHOHATbHOM
MOATOTOBKE, TEPENOArOTOBKE M IOBBINICHHH KBaTH(UKAUK padounx mo mpodeccusm: 16275
OCMOTpIIMK-PEMOHTHUK BaroHoB; 15859 Omeparop mo o0OCITy)XKMBaHUIO M PEMOHTY BaroHOB H
KOHTEeHHEepoB; 16269 OcmoTtpiuk BaroHos; 17334 [IpoBOJHUK MTaCCAKUPCKOIO BaroHa.

1.2 Mecto yueoHoii nucuumuinabl B cTpykType OIIOII-IIIICC3:

OO0reoOpa3oBarenbHast JUCIUTLIHHA « XUMUSD U3y4daeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM Mpo(eccnoHabHOM 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
cnenuanbHocTei / mpodeccwuii: 23.00.00

TpyI0eMKOCTb IMCIUILTHBI « XUMHsD» Ha 0a30BOM YPOBHE COCTAaBISIET 72 Yaca, U3 KOTOPBIX 64 yaca —
0a30BbIii MOYJIb (6 pa3ielioB) U 8 YacoB — MPUKIAAHOW Moayib (1 pa3zaenn), BKIFOYAOIIMN ITPAKTHKO-
OPUEHTUPOBAHHOE COJICPIKaHNE KOHKPETHON MPOPECCHH HITU CTICIIHATBLHOCTH.
[lpuknamgHoii Momynb BKIIOYaeT OmuH paszfen. Pasmen 7 «Xumuss B ObITYy W MPOU3BOJCTBEHHOU
NESTEILHOCTH 4YeJIOBEeKa» peanusyercs it cnetnuanbHocTd 23.02.06 Texnuueckass sKcIuTyaTarus
MOJIBIKHOTO COCTaBa JKENIE3HBIX JOPOT Ha MaTepHalie, CBA3aHHOTO C SKOJOTMUYECKOW Oe30MacHOCThIO U
OIICHKOM TIOCIENICTBUM OBITOBOM ¥ TPOM3BOACTBEHHOM JIEATENBHOCTH, IO OTpacisiM  OyyIuei
poheCCHOHATBEHON JESTEIbHOCTU 00YYaIOIINXCS.

1.3 Ilinanupyembie pe3yJbTAThl OCBOCHHSI y4eOHOI JHCHMIIIMHBI:
1.3.1 Llenp y4eOHON AUCITUTUTAHBL

@®opMHpOBaHHE Y CTYJIECHTOB IpPEJCTABIECHUS O XMMHMYECKOH COCTABILIOIIEH €CTEeCTBEHHOHAyYHOU
KapTUHBI MHpa KaK OCHOBBI TIPUHSTHS PEIICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHUTYaIWsX,
OTBETCTBEHHOTO TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHbI:

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMUMUYECKUX MPOIIECCOB U SBICHHI
B OKpYKaloIIeH cpeie, LENOCTHOW HAydHOW KapTWHBI MHpPA, B3aMMOCBSI3W W B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYIIbI HEOPraHMYESCKUX U OPTAHMYECKHUX BEIICCTB, YPABHEHHS
XAMUYECKHX PEAKINiA, OOBSICHSITH UX CMBICIT, HHTEPIPETHPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTCHIIMX XUMUYECKUX IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro OoOpallleHHsl ¢ BELeCTBaMU M J1a0OpaTOpHBIM
000pyI0BaHHEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh WH(MOPMALMIO XUMHUYECKOTO XapakTepa W3 pa3IMYHBIX
HCTOYHUKOB;

5) cdopMupoBaTh YMEHHSI MPOTHO3MPOBATH TOCICACTBUS CBOCH EATENBHOCTH U XUMHUYECKUX
MIPUPOTHBIX, OBITOBBIX U MTPON3BOICTBEHHBIX ITPOIIECCOB;

6) cdopmMHpoOBaTH MOHMMAHUE 3HAYUMOCTU JOCTHXKCHUH XUMHYECKOW HAYKH M TEXHOJIOTHH JIs
Pa3BUTHS COIMATLHON U TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbpTaTe OCBOCHHS yUeOHOW NUCIHUILIMHBI O0YYarOIIHICS JOIKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA M0 "TPUBHAIIBHON" WM MEXIYHAPOIHON HOMEHKIIATYPE;

- ONpENENATh: BAJCHTHOCTb U CTENEHb OKUCICHUS XMMHUYECKHUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COCJIMHEHUSX, 3aps]l MOHA, XapaKTep Cpeibl B BOJHBIX pACTBOpaX HEOPTaHUYECKUX COCAMHEHUMH,
OKHCJIUTEIb W BOCCTAHOBHUTENb, MPUHAJIEKHOCTh BEIIECTB K pPa3IUYHBIM KJACCaM OpPraHUYECKUX
COCTUHEHHI,

- XapaKTepU30BaTh: JIEMEHTHl MaJIbIX MEPUOAOB MO UX MOJOXKeHUI0 B [lepuonnueckoi cucreme
JN.UM. Menneneea; o0mume XUMHUYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYeCKHX W OPraHWYECKUX COCIMHEHMM; CTPOCHHE M XHUMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHMYECKUX COCAMHEHU;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; MPUPOTY XMUMHUECKOM
CBS3M (MOHHOM, KOBAJIECHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOH peakuuu u
MTOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

- BBIMOJIHATh XMUMHUYECKUN HKCIEPUMEHT IO PACMO3HABAHUIO BAXKHEHIINX HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW HH(OPMAIIMH C UCIIOIB30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU AJsl 00pabOTKH U Mepesaud XUMHUECKOH HHPOpMAaIK U ee
MIPEJICTABJICHHSI B Pa3IMYHBIX (POpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMECHHUS B MPAKTUICCKOU
NESTEIbHOCTH W TIOBCEHEBHOM KHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupojae, OBITY W Ha TMPOW3BOJICTBE;, - ONPEICICHUS BO3MOXXHOCTH MPOTEKAHUS XUMHUYCCKUX
MIPEBPALICHHUI B PA3JTMYHBIX YCIOBUSIX U OLIEHKH UX MOCJEICTBUM;

- 9KOJIOTMUECKH TPAaMOTHOTO TMOBEICHUSI B OKPYXKAIOIIEH CpeJIe;

- OLICHKU BJIMSIHUSI XMMHUYECKOI'O 3arpsi3HEHUsI OKPY’KAIoIIEeW Cpellbl Ha OPraHu3M 4elloBeKa U
JPYTHUE KUBbIE OPTAaHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1aOOPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIMH B OBITY M Ha MIPOU3BO/ICTBE;

- KPUTUYECKOW OIICHKH JIOCTOBEPHOCTH XMUMHUYECKON HHGOpPMAIMH, MOCTYIMAIIEH W3 Pa3sHBIX
HUCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  y4€OHOMW  JUCHMIUIMHBI C  OCOOEHHOCTSIMHU  Tpodeccuu
npodeccnoHaNbHOM eATENbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 10 JaHHON Y4eOHOU THUCIUTUIHHE.

3HATH:

- BaXHEUIIME XUMHUYECKHE TOHATHS: BEUIECTBO, XUMHUYECKHUW DSJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJISIpHAs MacChl, MOH, aJUIOTPOIMHS, W30TOMNBI, XHUMHUYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIpHASI MAacca, MOJISIPHBIN 00BeM,
BEIIIECTBA MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTPOEHHUS, PACTBOPHI, DJICKTPOIUT W HEDJIEKTPOJIHT,
AJEKTPOJIUTAYECKAST AUCCOLMAINS, OKUCIUTEIb W BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBIICHHE,
TEeII0BOM 3 (HEeKT peakiuu, CKOPOCTh XHMHUUYECKOW pEaKIWH, KaTalin3, XHUMHYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, QyHKIIMOHATbHAS TPYIINa, H30MEPHsl, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHUSI MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, MEPHUOTUIECKUN
3aKOH;

- OCHOBHBIC TE€OPUHM XHMHH: XUMUYECKON CBS3HU, DJIEKTPOIUTHUCCKON TUCCOIHMAINHN, CTPOSHUS
OpPraHUYECKUX COETUHECHUI;

- BOKHEWIIIME BEIIECTBA U MaTEPHAIIbl: OCHOBHBIE METAJIIBI U CIUIABBI, CEpHAs, COJISTHASI, a30THAS
U YKCyCHasl KACJIOTHI; IIENI0OYH, aMMHUAK, MUHEPAJIbHBIE yI0OpEHUs, METaH, STUJICH, alleTUJIeH, 0eH30M,
ATaHOJ, KUPBI, MbLJIa, TJII0OK03a, caxapo3a, KpaxmaJ, KIeT4yaTKka, OeJIKU, HICKyCCTBEHHbIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, TJIACTMACCHI.



1.3.3 [Inanupyemplie pe3yIbTaThl OCBOCHHS YU€OHOTO IIPEeIMETa:

Ocoboe 3naueHne yuebHblil npenMeT uMeet npu hopmupoBannu U pazsutiuu OK.

OO6mue IlnannpyemMble pe3y/abTaThl 00y4eHH s
KOMIeTeHIHH O6mme! JIucuunInHapHbIe
OK 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Boi6upats ciocobsr | - rOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMUYECKUX 3HAHUM, KOoTopas
pelieHus 3aad LIEHHOCTH MacTepCTBa, TPYA0II00UE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccuoHanbHOM
JeSITeNIbHOCTH
MIPUMEHHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JACATCIIbBHOCTH

TEXHOJIOTHYSCKOU H COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBIIIOIHATH TaKyo
JICSITEIILHOCTD;

- UHTEpEC K pa3uuHelM  chepam
npodeccnoHaTBEHOM

JIeITECIILHOCTH,

OsjyajeHne yYHHUBepPCAIBHBIMHM Y4eOHBIMHU
MO3HABATEILHBIMH /1€l CTBUSIMH:

a) 0a3oBble JJOrHUYecKHe J1eiicTBUs:

- CaMOCTOATENBHO  (OPMYIHPOBATH U
aKTyaJIM3UpoBaTh NpoOIeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN NMPHU3HAK WM
OCHOBAHUSI JIII CPaBHEHUs, KiacCH(DUKAUKA |
0000IIICHNST;

- ONIpenensTh LENH eSITeIbHOCTH,  3aJaBaTh
napaMeTpbl U KPUTEPUH X JOCTH)KEHMUS;

- BBUIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJbTATOB LEJSM,
OLICHMBATh PUCKH MOCIIEACTBUH 1€ TEIbHOCTH;
- pa3BUBaTh KpPEATHMBHOE MBIIUICHUE IPH
PELIEeHNH )KU3HEHHBIX MPo0ieM

0) 0a30BbIE HCCIEN0BATEILCKHE TeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATEILCKON Hu MPOEKTHOM
JACATCIIBHOCTU, HaBbIKaMH Ppa3pCICHA
po0Iem;

- BBIIBJISITH IPUYUHHO-CJIEACTBEHHBIE CBSI3U U
aKTyaIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQUThb apryMEHTbl Ui
JIOKa3aTeIbCTBAa CBOMX YTBEPKICHMM, 3a1aBATh
rapaMeTpsl U KPUTEPUHU PELICHHUS;

- AHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pELIeHUsT 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,

AJIEKTPOOTPULIATENILHOCTD,
CTETICHb OKHCIICHUSI, XUMHUYECKast
CBsI3b, MOJIb, MOJIIpDHasl Macca,
MOJIApHBIL  00BEM, YIIIEPOIHBIN
CKeJeT, (PYHKIMOHATIbHAS TPYIITIA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
YIJIEBOAOPOAbL,  KUCIOPOA- U
a30TCOJCpXKAIME  COEAUHEHMS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (yrieBOABI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, THUIBl  XUMHYECKUX
peakuuit (OKUCTUTENBHO-
BOCCTQHOBHTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JMCCOLMAIINS,
BOCCTaHOBHTEIIb,
XUMUYECKOU
XHUMHUYECKOE
TCOpUH U
XHUMUYECKOTO
OPTaHUYECKHX
Bbytneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XFIMUH,
(aKkToJIOrMUeCKue  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxImy,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
Bemecte  A.M.
Teopus

1 Vkaswarores mmuHOCTHBIE H MeTtanpeaMmetnsie pe3yiabratel u3 ®I'OC COO (B mocnenneii pexakuuu ot 12.08.2022) B
OTrIaroyibHo# Gopme, popmupyembie 00IIe00pa30BaTENBHON AUCITUITITHHON
2 NucumnnuHapHble (IPeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHHU C MX HOJHBIM mepedneM Bo ®I'OC COO (B
nocneHeit pexakiumu ot 12.08.2022)




- YMETbh NIEPEHOCUTH 3HAHUSI B TO3HABATEIILHYIO
u MIPaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeTh MHTETpUpOBATh 3HAHHS U3 Pa3HBIX
MIpeIMETHBIX 00acTel;

- BBIBUTaTh ~ HOBbIE  WJeH,  [peyiararhb
OPUTHHAJIbHBIE MTOJXO/bI M PEIICHNUS;

- CIIOCOOHOCTD ux UCTIOJTb30BAHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKe

CBOICTBAxX, COCTaBe, MOJIyYEHUHU U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBUIBIIATH XapaKTEPHBIE
IIPU3HAKH u B3aUMOCBS3b
W3YUYCHHBIX TOHATHUI, IPUMEHSTh
COOTBETCTBYIOILKE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX M OPraHUYECKUX
BEUIECTB M HX [PEBPAILCHUl;
BBISBJISITH B3alMOCBSI3b
XUMAYECKHUX 3HAHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYyTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAyHapOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEpUH, (eHo,
dbopmanbpaerun, YKCyCHast
KHCJIOTA, TJMLWH, YrapHbId Tras,
YTIEKUCIIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBJATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHN4ECKUX
BEILIECTB, YPAaBHEHUS XMMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNUYCCKHUX

MOJITBEPKIATh XapaKTepHbIC
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMHU
OKCIIEPUMEHTAMU M 3alUCSIMH
ypaBHEHUU XAMHYECKUX
peaKkumii;

- yMeTh yCTaHABIIMBATh
MIPUHAICKHOCTh W3YYEHHBIX
HEOPTaHMYECKUX u
OpPraHUYeCKUX BEILIECTB K
OTIpeIeTICHHBIM KJ1accaMm u
rpynmnam COEIMHEHUH,
XapakTepu30BaTb HMX COCTaB M
Ba)KHEMIIIHE CBOIICTBA;
ONpeaeNnsiTh BHUIBI
XUMHYECKUX CBsI3eH
(koBasIeHTHA, HOHHAs,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMUYECKHE
peaKIum;

- c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYPbI JINYHOCTH, ee
(YHKIIMOHATBHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl peIIeHHs
MPAKTUIECKUX 3a1a4 u
DKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUETHI IO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepI3YIONMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMalbHBIE YCJIOBHSI) Ta3o0B,
KOJIMYECTBa BEIIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMHYECKUE 3HAHUA IS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
cpencTea MOMCKA,
aHanm3a "
HUHTEpIpeTaun
uHpopManuu nu
nH(OpMAaIIMOHHBIE
TEXHOJIOTHH JUTSt
BBIIIOJIHEHUST  3a]a4
npodecCuoHATBHON
NEeSATEbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO TO3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOHN NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jarore KyJbTyp,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJIBTYphl ~ KaK  CpelCcTBa
B3aUMOJICHCTBUSI MEXIY JIIOJbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAy4YHOU JESTEIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH MPOEKTHYIO H
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO03HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMHU TOJIy4eHHS! MH(POpMAaLUU
U3  HCTOYHHUKOB pasHbIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATh IIOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U HHTEPIPETALMIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTh XUMUYECKHUH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  MpHU

HarpeBaHWH, TOJyYeHHE STHIICHA
W  H3y4YEHHE €ro  CBOIICTB,
KAQueCTBEHHBIC  pEaKIMd  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KUCIIOTY; JIeHaTypanusi OelIKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpeNeNsaTh  CpPelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aAMMOHHUSI; pemiarb
OKCIIEPUMEHTAIBHBIC 33a49d 10
TeMaM "Merasbl" u
"Hemeramibl'") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




uHpOpMaIUU Ppa3IUUHBIX
(dbopM mpescTaBiIeHUS;

- CO3/1aBaTh TEKCThl B Pa3MuHbIX (opmarax c
Y4eTOM Ha3Ha4eHUs MHGOpPMALMK U LIEJIeBON
ayJUTOpUHM, BBHIOUpAs ONTUMAIBHYIO (opMy
TIPE/ICTABIICHUS ¥ BU3YaIU3ali;

- OLICHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTb
uH(OpMAIMH, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HCIMOJIK30BaTh CPE/ICTBA MH(OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TE€XHOJIOTUH B pPELICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 3aJad C COONIOAECHUEM

BHIOB u

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

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HAaBbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

000pyIOBaHMEM;  TPEJCTaBISAThH
pe3yJbTaThl XUMHYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl  COOTBETCTBYIOLIMX
peakimii  u  popMynupoBaTh
BBIBOJbl HAa  OCHOBE  OTHX
pe3yJIbTaTOB;

- yMeTb aHAIM3UPOBATH
XUMHUYECKYIO HUH(pOpMAILIHIO,
MOJTy4aeMyto u3 Pa3HbIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopmaryu, cerb MHTepHET H
Jpyrue);

- BJIQJICThb OCHOBHBIMH METOJIAMH
HAY4YHOTO TI03HAHUS BEIIECTB M
XUMHAYECKUX SIBJICHUI
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh TPOBOJUTH PacyeThl IO

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
(U3UIECKUX BEJIUYHH,
XapaKkTepU3yIOIINX BEIIeCTBa C
KOJIMYCCTBEHHOM CTOPOHBIL:
Maccel, oObemMa (HOpMasibHbIE
YCIIOBUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BAaTh

CHUCTCMHBIC XUMHWUYCCKHNEC 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KHM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM

OK 04.
DddexTuBHO
B3aMMO/IEHICTBOBATh
" pabortatb
KOJIJICKTHBE
KOMaH/IE.

B
u

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

WCCIIEIOBATENbCKOM, TPOEKTHOM M COIMAILHOMN
NeATeNTIbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHANBUAYaJIbHON padoThI;

- TPUHUMATb LIEST COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEUCTBUM, paclpenesiTh poiad C Y4EeTOM
MHEHHH YYaCTHUKOB OOCYKHaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpJIMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAIBHOTO,  BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHMYECKOe

- YMETH IJIaHUPOBATh n
BBIIIOJIHATH XAMIYECKHI
SKCIICPUMCHT (npeBpameHI/m
OpPraHn4cCKux BCIICCTB npu

HarpeBaHuM, MOJYyUYEHHE 3TUJIEHA
W  H3y4YEHUE €ro  CBOWCTB,
KAaYeCTBEHHbIE  peakuu  Ha
ITBJCTU/IBI, Kpaxmal, YKCYCHYIO
KUCIIOTY; JeHaTypaius OeJKoB
MpU  HArpeBaHWH,  IIBETHBIC
peakiuyi  O€NKOB;  TPOBOAUTH
peaknuy  HMOHHOTO  OOMEHa,
ONpeNensiTh  Cpeay  BOAHBIX
pPacTBOpOB, KaueCTBEHHBIC
peakimu Ha cynb(ar-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHUOH
aMMOHUS; perarb
AKCHEPUMEHTATbHBIE 3aJlaud TI0
TeMam "Merasnbr" u




MOBECHHE B Pa3IMIHBIX CHUTYaITHSIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
HHHIMATUBHLIM

OsJagenne YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM J1€iiCTBUSIMH

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JIEATEIIBHOCTH;

- IpU3HaBaTh CBOE IIPaBO M TIPaBO
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHUP C
MIO3UIIUH APYTOro YEIOBEKa;

Apyrux
pe3yJIbTaToB

Jpyrux

"Hemeramibl") B COOTBETCTBHHU C
MpaBUJIaMH TEXHUKHU
0€3011acCHOCTH TIPH OOpAIICHUH C
BEILIECTBAMH U JIaOOPaTOPHBIM

000pyJIOBaHUEM;  MPE/ICTABISTH
pe3yJIbTaThl XUMHYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATEL TPEICTABICHUS:
ConeiicTBOBaTH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPaHECHHIO KYJIbTYypbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOM KapTHUHBI
Oprmanmeﬁ cpennl, | 9KOHOMHUYCCKUX  TIPOICCCOB  Ha  COCTOSHMC | MMpPA, POJIM XMMHUH B IIO3HAHWH
pecypcochepexennto, | IPUPOIHON M COLMAIBHON CPE/Ibl, OCO3HAHUE | SBICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUS II100aJIBHOTO XapakTepa 3KOJIOTHYECKHUX q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
06 u3MeHeHun | Ipooiem; KYJIBTYPbI JINYHOCTH, ee
KIMMATa, NPUHLMNGI | - [UIAHAPOBAHHUE U OCYIICCTBICHHUE JACHCTBUM B (yHKIIMOHATBHON TPaMOTHOCTH,
GEPEIKITHBOIO OKPY’KaroIllel cpejiec Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IIPOM3BOJICTBA, YCTOMYMBOTrO pa3BUTHUS YEJIOBEYECTBA; | PAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATh B | BDEM OKpY KAOIIEH Cpene; OTHOLIEHUA K CBOEMY 3/|0POBBIO
Ype3BBIYANHBIX - YMEHHE MIPOrHO3UPOBATh | U IPUPOIAHOU CpEAE;
CHTYAITHSX. HeOIaronpusTHLIE OKOJIOTHYECKUE | - yMEeTh COOJIIOAATh IpaBUIIa
TIOCJICZICTBHS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JENUCTBUM, MPEAOTBPALLATh UX; MOBEJICHUS B OBITY U TPYIOBOU
- pacimpeHue OIlbITa JIEITEIbHOCTU | JEATEIBHOCTH B LEJIsIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPAaHEHHUsI CBOETO 3/I0pOBbS U
- OBJIAJICHUE HaBbIKaMH Yy4eOHO- | OKpYXKaroIieil MPUPOIHON CPeIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON W COLIMAJIbHOH YUMTBIBaTh OIIAaCHOCTh
ACATCIILHOCTH, BO3JICHCTBUS Ha JKUBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEIIECTB, MMOHUMAs CMBICH
roKa3aresst MpeIEeTIbHOM
JIOMYCTUMOW KOHIEHTPAIUKI
IIK1.3 - yYMEHHE ONpeAeniaTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecneunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJiell TOJBIDKHOTO | O CBOMCTBaX METAJIOB, CIUIaBaX,
0€301MacHOCTh COCTaBa; BUJIaX  KOPpO3HUH, obmacTu
JIBIKEHUS - TIOHUMaHHWE  CHUCTEMBl  TEXHHYECKOTO | MPUMEHEHHUS HEMETAUNTNIECKUX 1
MOJIBIDKHOTO COCTaBa | OOCTY>KMBaHHMS ¥ PEMOHTa  IOJIBMKHOTO | KOMITO3MIIMOHHBIX —MAaTepHasoB,
cocTaBa BHJIaX W CBOMCTBax TOILUIMBA,

CMa30YHbIX u 3alIUTHBIX
Marepuanax, CBOMCTBax
HEOPraHUYECKUX u
OPTaHUYECKUAX COETMHEHH,

MapKUPOBKE U MEPEBO3KE IPYy30B
110 JKEJIE3HOM JOpOre.

B pe3ynbTare 0CBOCHHS MPOrpamMMbl y4eOHOTO MpenMeTa peau3yeTcs MmporpaMmma BOCIUTAHUS,
HarpaBJieHHas Ha (GOPMUPOBAHKE CICTYIONINX JUIYHOCTHBIX pe3yibTaToB (JIP):




JIP 2 IlposiBnsgronuii akTUBHYIO TPAKIAHCKYIO TO3UIMIO, JEMOHCTPUPYIOIIUNA MPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKH AKTHUBHBI M YYacCTBYIOUIMI B
CTYACHYECKOM M TEPPUTOPUAIILHOM CAMOYIIPABJIEHHM, B TOM 4YMCJIE Ha YCIOBHUAX NO0OPOBOJILYECTBA,
MPOAYKTUBHO B3aWMOJICHCTBYIOMINN M YYaCTBYIOIIHUI B JESITEILHOCTH OOIIECTBEHHBIX OPTaHU3aIi.

JIP 4 TlposiBAsiIOMIMNA U IEMOHCTPUPYIOIINM YBaXKEHHE K JIIOJIAM TPYyAa, OCO3HAIOMIMNA 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «II(POBOTO CIIEIA».

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCS COIUAITBHO 3HAYMMBIX 3HAHUM O TpaBWIAX BEICHUS
9KOJIOTUYECKOT0 00pa3a jKM3HU O HOpMaxX U TPAJAUIUSAX TPYAOBOW JCSATEIBHOCTH YEJIOBEKa O HOpMaxX U
TPaIUIUSAX OBEJCHHS YEIOBEKa B MHOTOHAIIMOHATBHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 [Tonyyenne 00y4aroIuMHUCs BOZMOKHOCTH CAMOPACKPBITHS U CaMOpeIIN3alusl JINYHOCTH.

JIP. 30 OcymecTBifOmUi TOUCK W HUCIOJb30BaHUE WHPOPMALUU, HEOOXOTUMON s
3 PEKTUBHOTO BHINOJIHEHUS PA3IMYHBIX 3a/1a4, MTPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOU JJUCIIUILIIAHBI

2.1 O0bem yueOHOM AMCUMINIMHBI M BUIbI Y4eOHO# paboThl

Buj yueOHoi1 padoThI

O0BEéM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOM THCHMILINHBI 108
B TOM YHUCJIE:
OcHoBHoOE coepxaHue 72
B TOM YHUCJIE:
JICKITUH, YPOKH 34
camocTosITeNbHast paboTa 36
MIPaKTUYECKHUE 3aHATH 28
nabopaTopHEIC 3aHATHS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.4..
TeopeTudeckoe o0yueHue 34
MPAKTUYCCKHUE 3aHATHSI 28
nabopaTOPHBIC 3aHATHUS 10
KOHTPOJIbHbIE PAa0OTHI 2
B coomeemcmeuu ¢ yueOuvim niawom no umoeam | cemecmpa ammecmayus
npo6ooUmMCcs 8 hopme KOHMPOJILHOU pabdomul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTn4yecKMi IJIAH U COJePKAHUE YIeOHOM TUCIUTIIUHbBI

1

4

HaumeHoBaHue pa3aesioB U TeM

Conep:xanue y4e0OHOIro MaTepHuasia, IPaKTUYeCKUE U JIa00paTOPHbIE 3aHATHS,
caMoCTOsITeIbHasi padoTa 00y4yaoumuxcs

O0BbeM
yacoB

dopmupyembie
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/4

Tema 1.1 CtpoeHre aTOMOB.
[Tepuoanueckuii 3aKOH U
[epuoInUYecKas cuctema
XUMHUYeCKuX djiemeHToB ..
Menneneesa

1.1.1 OcHoBHBIE TOHATHS U 3aKOHBI HEOpraHudeckoii u oouieit xumun. [lepuoguueckas
cucreMa xumudeckux 3nementoB /.M. MenaeneeBa. CTpoeHnue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHas: MOJIeTb CTpOeHUs] aroMa. CHUMBOJIMUECKUMN SI3BIK XUMHUU. XUMHYECKUM SJIEMEHT.
OnekTponHas KoHpurypaiwst atoma. Kiaccudukamnms XuMuYeckux syeMeHToB (S-, p-, d-
3JIeMEeHThI). BaneHTHble 271eKkTpoHbl. BajgeHTHOCTb. DeKTpoHHAs NpUpOJa XUMHUECKONU CBSI3H.
DJeKTPOOTPUIIATEILHOCTh. BUIbI XUMUUECKOI CBsI3M (KOBAJCHTHAs, HOHHAS, METaJUTHUecKas,
BOJIOPOJIHAST) ¥ CIOCOOBI €€ 00pa30BaHMSL.

[leprommueckast cucrema xumuueckux siemeHToB J[M. MenaeneeBa. PU3MUECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XMUMHUYECKHX
HJIEMEHTOB, O0pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE U HAYyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CamocrosiTeibHas padoTa odyuarommuxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnié Ha Tembl 1o BbIOOpy: HaHoTexHomorus Kak
MIPUOPUTETHOE HAIPABIICHUE PAa3BUTHS HAyKH W Mpou3BojcTBa B Poccuiickoin denepanuu;
PaguoaktuBHOCTE. Mcnonp30BaHME pagUOAaKTUBHBIX HM30TONOB B TEXHUYECKUX IIEJIAX.
PeHTreHoBckoe H3JIydeHHE U €ro HCIIOJIb30BaHWE B TEXHUKE M MeauiuHe. Pemienue
TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX 337ad MO BOMNPOCAM: OCHOBHBIE IOHATHS XHUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJayd Ha HaXOXKJIEHHE OTHOCHTEIbHOU
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOIM XMMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 Mpaxkrtuuyeckoe 3anHaTHe Nel PemieHne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aay 1o TteMme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI W pacyeTsl [0 YpPaBHEHUSIM

OK 01 OK 02
I1K1.3




4

XUMHYECKUX peakiui'”

IpopuibHbie U npodecCHOHATBHO 3HAYHMbIE 3JIE€MEHTBhI COAepKaAHUsl: XHUMHUUYECKUE
SBJICHHSI B OCHOBE TEXHOJOTHYECKHX OIEpaluii Ha MPEANPHITHAX >KEIE3HOIOPONKHOTO
TpaHcnopTa (HarjIaBKa MPH PEMOHTHBIX Pad0TaxX, HAHECEHHE JTAKOKPACOYHBIX MOKPBITHH).

JIP 2,4,16,23,30

CamocrosiTeibHasi padoTa odyuaronuxcsi Ne2

[TonGop, ananu3 u npeoOpa3oBanue yueOHOTo Matepuana. [1oAroToBka cooOICHHIT HA TEMBI
o BeIOOpY: McTopusi pa3BuTus XuMu4eckoil Hayku B Poccun; Benmukue xumuku Poccuu;
Kuznub u aestensHocts .M. Menpaeneena.

1.1.3 IpakTuyeckoe 3ausitue Ne2 PemieHue mNpPaKTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3agay no teme: Ilepuomnueckas cucrema xumuueckux snemeHToB [[.M. Menneneena.
Crpoenue atoma

[podunbubie U NPodecCHOHAIBLHO 3HAYUMBIE JJ1eMeHThbl cojaep:kanus. OCHOBHBIC
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHHUS CHOCOOCTBYIOT Oojiee MOTHOMY M OCO3HAHHOMY
MOHMMAHUI0 XUMHUYECKUX IMPOIECCOB ISl (POPMUPOBAHHS HAYYHOTO MHPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pacyeTOB M PEIICHUS MHOTHUE pacyeTHbIe 3a/adyd
MPAKTUYECKOTO U TEXHOJOTUIECKOT0 3HAUCHUSI.

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

CamocrosiTesqibHasi padota o0yuarommxes Ne3

[Toxn6op, ananu3 u npeoOpa3zoBanue yueoHoro matepuaina. [loaroroBka cooOIIEHHIT HA TEMBI
no BbIOOpPY: PagnoakTuBHOCTH. Vcronib30BaHHE pajiOaKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeIsax. Pentrenosckoe H3JTYYCHUE U €0 UCIIOJIb30BAHNEC B TCXHUKEC U MCIUITUHEC.

1.1.4 IIpakTnyeckoe 3aHaTHe Ne3 PeleHne sKcrepUMEHTANBHBIX 331ad MO Teme: THIlbl
XUMHUUYECKHX CBS3eH. THUMBI KPUCTAIIIMUECKUX PELIETOK

IIpodgunbHbie M NPodecCHOHATBHO 3HAYMMBbIE YJIEMEHTHI coaep:kanusa. KommiekcHble
COEIMHEHUS, O00pa30BaHHBIE JOHOPHO-AKIENTOPHOM CBS3bI0, I MPEJOTBPAIICHUS
00pa30BaHUs HAKUIM HA CTEHKaX KOTJIOB U B TEINIOOOMEHHBIX TpyOax OXJIaKIeHUs Tu3enen
B TEIJIOBO3aX

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

CamocrositenbHas padora o0yuyarommxcs Ne4
[Ton6op, ananu3 u mpeodbpa3oBaHue yueOHOTO MaTepHaa.

Paszpnen 2. XumMu4yeckue peakuuu

10/5

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccuduxarus u TUTIBI XUMHYECKHUX PEaKIUii HEOPTaHMUECKUX COSTMHEHUN

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




2

Conep:kanue y4eOHOro MaTepuaa

Knaccudukanus v THUNBI XUMHUYECKHX PEAKIUA C y4yacTUEM HEOPraHHMYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUN peakluil COeIMHEHMs], Pa3lIOKEeHHs, 3aMellleHusi, oOMeHa, B T..
peaxiuil TOpeHus, OKHCIIEHUS-BOCCTAHOBJICHHUS.

VYpaBHeHHSI ~ OKHUCIIEHUS-BOcCTaHOBiIEeHUA. CteneHb  OkucieHua.  OKHCIUTENb U
BoccTaHOBUTENb. (CocTaBieHME U  ypaBHHUBAHHWE  OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkuii METOI0M 3JIeKTPOHHOro OanaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIH B
pPHUPOJie, TPOM3BOACTBEHHBIX MPOLIECCaX U KHU3IHEACITEIbHOCTH OPraHU3MOB.

CamocrosiTesibHasi padoTa o0yuarommxest NeS
AHanus u npeoOpa3oBaHue yueOHONU HH(OpPMALIUH.

2.1.2 Ilpaktuuyeckoe 3ansaTHe Ned PerieHne SKCIEpUMEHTAJIBHBIX 3aJad IO TEMeE:
"OKHMCIUTEIbHO-BOCCTAHOBUTEbHBIE pEaKuu"

IIpopunibHble M NPoOecCHOHATBLHO 3HAYHUMbIE 3JIEMEHTBbI COAEpP:KaHUsl. 3HAUYCHHUE OK 01 OK 02
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakUuid B  OPUpPOJE U HAa  NPEANPUATHIX I1K1.3
JKEIE3HOAOPOXKHOU oTpaciau. OKUCIUTENBHO — BOCCTAHOBHUTENIbHBIE MPOLECCH KaK OCHOBA JIP 4,16,23,30
IIPOLIECCOB KOPPO3UM METAJIOB, paOOThl XUMUYECKMX MCTOYHUKOB TOKA U aKKyMYJISTOPOB,
CrOpaHHMsI TOIUIMBA B JU3ENSIX TEMIOBO30B M T.J.
CamocrosiTesibHasi padoTa odyuarommxcest Ne6
[Ton6op, ananu3 u npeodbpa3oBaHue yueOHONH HHPOPMAIIUH.
Tema 2.2 DiiekTpoJMTHYECKAs 2.2.1 PacTBOpeHHe Kak (PU3MKO-XUMHUYECKUH TpOIIecC. OK 01 OK 04
AUCCONHALMSA W HOHHBIH 00MeH I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa

Teopust JIEKTPOIUTHUECKON Juccouranuu. MIoHbl. DIeKTpOIuThl, HEANEKTPOIUThL. Peakiyu
noHHOro ooMeHa. CocTaBiieHuE peakiMii HOHHOTO 0OMEHA MyTeM COCTaBJIEHMSI UX MOJHBIX U
COKpAIlCHHBIX HOHHBIX ypaBHEHUI. KNCIOTHO-OCHOBHBIE peakMy. 3aJaHusl Ha COCTABICHUE
VOHHBIX pEaKLui.

[TpakTHdeckoe UCI0Ib30BaHNE PEAKIIUi HOHHOTO OOMEHA U THPOJIN3a B TEXHOJIOTUYECKUX
nponeccax  eJIe3HOJLOPOXHOTr0 TpaHCIIoOpTa. [Tonatua: raJbBaHOCTEr U,
raJlbBaHOIJIACTUKA, UX IPAKTUYECKOe 3HaUYEeHHe B XKeJIe3HOL0POKHOM X034UCTBE.

CamocrositenbHas padora o0y4yarommuxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW mHopmanuu. IlogroroBka cooOuieHuil Ha TeMmy IO
BbIOOpY: IIpakTHueckoe NpHUMEHEHHE D3JIeKTpoJin3a: pauHUpOBaHHE, TrajbBAHOILIACTHKA,
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rajlbBaHOCTETUsl.
2.2.2 JlabopaTopHoe 3aHsiTHe (padora) Nel "lMcciemoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBopoB. Teopus 3AEKTPOJUTHUECKON Jucconranuu’ OK 01 OK 04
IIpoduabHbie n NpodeccCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COiepPKaHusl. AKKyMYJISITOPBI: 2 IIK1.3
OPUHIUN UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABIKHOM COCTaBe. 7P 4,16,23,30
CamocrosiTeibHasi padoTa odyuyaronuxcsi Ne§ 1
Ananus u npeoOpazoBaHue yueOHOM nHPOpMALHH.
2.2.3 JladopaTopHoe 3ansiTHe (padora) Ne2 "Peakuun nonnoro oomena. ['maponus coneid”
IIpopuibHbie U NPOpecCHOHATBHO 3HAYMMBIE JIEMEHTHI coaep:kaHus. [I[puMeHeHne Ha OK 01 OK 04
KeJIe3HOIOPOKHOM TPAHCIIOPTE PEAKIIMY HOHHOTO OOMEHa /ISl yMATYeHHs! BOJbl (CHUKEHHE 2 I1K1.3
KOHIICHTPAIlUd MOHOB Ca** u Mg2+) B CHCTEMAaX OXJIAXKIECHUS TEIUIOBO3HBIX IBHUTATEICH U JIP 4,16,23,30
JM3es1b-110€3/10B. 'Maposin3 Ha NpenpusTHsIX KeJIe3HOJOPOKHOI0 TPaHCIIOpTa.
CamocrosiTeibHas padora odyuyarommuxcs Ne9 1
AHanu3 1 npeodpa3oBaHue yueOHOM HHPOPMAIIUH.
Pasjen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPraHUYECKHUX BellleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHbIE KJIACCHI CIOKHBIX HEOPIaHUYECKUX COETMHEHUH. OK 01 OK 02
HOMEHKJIaTypa u CTpOEHHE I1K1.3
HEOPraHWYECKUX BELIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
[Tpenmer Heoprannueckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
cloXHbIe BemecTBa. (OCHOBHBIE KJIACChl CJIOKHBIX BEIIECTB (OKCHUIBI, THUAPOKCHUIDI,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKHX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnuueckue u amopgHble BellecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK 2
(aToMHasi, MOJEKyJspHasi, MOHHAs, MeTalJIMuecKkas). 3aBUCUMOCTb (PH3UYECKUX CBOWCTB
BEUIECTBA OT THUIIA KPUCTAUIMYECKOM pPEMIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHJA XUMHUYECKOW CBSI3M M THUIA KpUCTAUIMYECKOW pemeTku. [IpuunHb
MHOTr000pa3usi BeleCTB
CamocrosiTesibHasi padoTa odyuarommxces Nel0 1
Ananus u npeobpazoBaHue yueOHOM nHGOpMAIHH.
3.1.2 TIpakTHyeckoe 3ansitue NeS PemieHne sKCIepUMEHTAIBHBIX 33/1a4 10 TeMe: YncThie OK 01 OK 02
BELIECTBA U CMeCH. [[ucnepcHble CHCTEMBI. 2 K13
IIpopuibHbie U NPOPecCHOHATBHO 3HAYMMBbIE JJIEMEHThI cofep:kaHus. CTEKIOIIIacTUK TP 4.16 ’23 30
b b b

KaK OCHOBa I M3TOTOBJICHUS JIeTajel BarOHOB.
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CamocrosiTeibHasi padoTa odyuyaromuxcsi Nell

[TonGop, ananm3 u mpeodOpazoBanue yueOHOro MaTepuana. [loaroroBka cooOIeHuii Ha TeMy
no BbIOOpPY: AMmopdHbIe BeliecTBa B MpUpOJE, TexHHKe, ObiTy; [lmazma — dyerBeproe
COCTOSTHUE BemecTBa; [ pyboaucepcHble CHCTEMBI, UX KiIacCU(UKAIKS U UCTIOIh30BAaHUE B
npodeccuoHaNbHOM nesiTeNIbHOCTH; [IpuMeHeHe cyceH3uil 1 SMyJIbCUN B CTPOUTENILCTBE.

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOICTBa HEOPTraHUYECKHUX BEIIECTB

3.2.1 Meramnsr. [Tonoxenne B [ICXD JI.1. MenneneeBa, ocooeHHOCTH cTpoeHUs. Kopposwus
METayuI0B. MeTObI 3aIUThl KOHCTPYKIIUH ITOJABMYKHOTO COCTaBa

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

Coaep:xxanue yueOHOro MaTepuaJia

Mertamibl. OOmme ¢u3nveckne U XUMUYECKHE CBOMCTBA MeTayuioB. CIOCOOBI MOTydeHHS.
3HaueHUE METaVIOB M HEMETAUIOB B IPUPOAEC M HKU3HEACIATEIBHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTamioB: BHUIbl KOPPO3UHM, CHOCOOBI 3alUThl METANIOB OT
KOppO3HHU

CamocrosiTeibHas padora odyuarommxcs Nel2

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy 10 BbIOOpY: JKeme3o — Kak OCHOBHOH KOMIIOHEHT MHOTHX CIUIaBoB. I[IpumeHenme
METAJIJIOB M MX CIJIaBOB B KAaueCTBE KOHCTPYKLHMOHHBIX MaT€pUaJIOB HAa MPEANPUATHAIX
JKEJIe3HOJOPOKHOTO TpaHcnopra. Koppos3uss MeTanioB, OCOOEHHOCTH KOPPO3HOHHBIX
IPOIIECCOB, TPOUCXOANINX Ha 00BEKTAX JKEJIE3HOT0POKHOTO TPAHCIOPTA.

[TonroroBka mpe3eHTauuii Ha TeMy IO BbIOOpY: McTopus momydeHuss W NPOU3BOACTBA
amoMuHusa. Poilb  MeTauloB B MCTOPUM  YENIOBEYECKOW NMBWIM3auMU. Mcropus
OTEYECTBEHHOW YEpPHOW MeTauTypruu. MCTOpUsS OTEUEeCTBEHHONW LBETHOW METAJUIypIUH.
XuMHUST METaJuUIoB B MOeH NpoQecCHOHATbHOM JesATeIbHOCTH. 3aBHUCUMOCTh CKOPOCTH
KOPpO3UH OT YCIOBUU OKpyxkaromieh cpeasl. Kimaccudukamuss KOppo3uu METaIOB IO
pa3nn4HbIM npu3HakaM. Croco0bl 3alIUThl METAIIOB OT Koppo3uu. [Ipon3BoacTBO UyryHa u
CTaJIH.

3.2.2 Tlpaxkrtuuyeckoe 3aHsaTHe Ne6 Pemienue sKCHEpUMEHTANbHBIX 3a7ad IO TEMeE:
"Meramis!"

IIpopuibubie 1 NPOPecCHOHATBHO 3HAYMMBIE JIEMEHTHI coaep:kaHusa. JIokoMOTHUBHOE
U BaroHHOE XO3SHCTBAa KaK OCHOBHBIE TIOTPEOWTENM [BETHBIX METAUIOB Ha
KeJIe3HOIOPO’KHOM TPAHCIIOPTE.

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

CamocrosiTeibHast padora odyuarommuxcs Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33JaHUK Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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0e30IacHOe MCIIOJIb30BAHNE METAJUIOB B OBITY M IPAKTUYECKOH JIeATEIILHOCTH YEJIOBEKA.

3.2.3. Hemertamnsl. [Tonoxxenue B [ICXD JI.U. MenneneeBa, 0cOOCHHOCTH CTPOCHHS

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

Copaepxxanue yuyeOHOro MmarepuaJia

Hemeranner. OOmme ¢usnueckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccuduxanms m HOMEHKIATypa COCIUHEHUN
HeMeTauloB. [IpyuMeHeHMe BaXXKHeWMIUWX HeMeTa/VIOB U HX COeJMHEHUU B
YKeJIe3HOL0P0KHOM X03aUCTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOLE

CamocrosiTenbHast padota odyuarommxcs Nel4
ITon6op, aHanu3 u npeodbpazoBaHue yueOHOM HHPOPMAIIHUH.

3.2.4 TIlpaxtuueckoe 3aHsTHe Ne7 PemieHue HKCHEpUMEHTANIBHBIX 3a/7a4 IO TEMe:
"Hemeraiisr"

IIpopuibHbie 1 npodgeccHOHATBHO 3HAYUMbIE JJIEMEHTHI coaepxkanus. [Ipuvmenenue
KpUNTOHa B ¢apax MNOABMXKHOTO cocTtaBa. PTOp — KOMIIOHEHT >KUAKOM CMa3zka Juis
YMEHBIIEHUs TPEHUS JeTajed W y3J0B MOJIBHKHOIO cocraBa. KpemMHMH - 3jeMEeHT
UHTErPAJIBHBIX MUKPOCXEM CUCTEM YIIPABJICHUS IBUKCHUEM TIOE3/0B.

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

CamocrosiTesibHasi padoTa odyuaromuxcsi Nel5

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUU Ha CBOMCTBA, COCTaB, IMOJYy4YEHHE H
0e30macHOe MCIOJIb30BAaHNE HEMETAUIOB B OBITY U MPAKTUUYECKOW JEATETLHOCTH YeIOBEKa.
[TonroroBka cooOmeHnit Ha TemMy 1o BbIOOpYy: IlpuMmeHeHue HeMmeTallioB B
JKEJIE3HOOPOKHOM X034icTBe. [IpaBriia nepeBO3KH HEMETAJIIOB MO YKEJIE3HOW TOPOre.

Tema 3.3 WNnentudukanus
HEOPraHWYECKUX COCTMHEHUI

3.3.1 I'eneTnyeckas CBSA3b HEOPTaHUUECKUX COCTUHEHUIN
HNrorosasi koHTpoJibHasi padora Nel

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

Conep:xkanue yueOHOro Mmarepuasa
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKMX BemiecTB  (OKCHIIOB,
THJPOKCH/IOB, KHUCJOT, COJEeH W JIp.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICHIMX OKCHIOB U TUIAPOKCUIOB. MaeHTuduxamus
HEOPraHMYECKUX BEIIECTB C HCIOJb30BAaHUEM UX (U3HKO-XMMHUYECKUX CBOMCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKIUI

Hmoz | cemecmpa: MakcumanbHas yueOHast Harpy3ka (Bcero)
OOsi3aTenbHasl ayAMTOpHAs yueOHas Harpyska (Bcero)

48

32




NPAKTHYCCKHE 3aHITUS
nabopaTopHble 3aHATHS (PabOThI)
CaMOCTOsATeNIbHAsE paboTa
KOHTpOJIbHast paboTa

14

16

Pa3znen 4. CTpoeHue u cBoiicTBa opr

AHNYEeCKHX cOeINHEeHN

32/16

Tema 4.1 Knaccudukanms,
CTpoeHHue u HOMEHKJIATypa
OpPTraHUYECKUX BEIIECTB

4.1.1 TlonsiTrie 00 OpraHUYECKUX BEIIECTBAX, UX IPUMEHEHNE Ha KEJIE3HOU T0pore.

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

Conep:xxanue yueOHOro MaTepuaJa

[losiBneHre W pa3BUTHE OPraHUYECKOW XMMHUM Kak Hayku. [Ipeamer opraHm4eckol XUMHU.
Mecto M 3HAaYE€HHE OPraHUYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XHUMHUYECKOE
CTPOCHHE KaK NOPANOK COEJUHEHHsS AaTOMOB MOJIEKYJ€ COIJJaCHO HUX BaJEHTHOCTH.
[IpumMeHeHrne opraHuYeCcKUX BEIECTB Ha KEJIE3HOM 1opore

CamocrosiTeibHast padoTa odyuyarommuxcs Nel6
[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHHMA Ha
TeMbl 1o BEIGOpY: JKu3ub u nestenbHocth A. Kekyne. JKusub M JesTensHocTh .
bepuenunyca. )Kusnp u nestensHocts @. Bemnepa.

4.1.2 Teopus A.M. bytneposa. Knaccuduxanus opraHu4eckrx BELIeCTB.

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

Conep:xxanue yueOHOro MaTepuasa

[Tono>keHus TEOPUM XMMHUYECKOTO CTpOeHUsl opraHudeckux coeauHeHuid A.M. Bytieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJTbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekya. M3omepust u m3omepsl. Ilonstue o ¢yHkumoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIacCUPUKALIMK OpraHUYECKUX CcOoelMHEeHui. MexayHaponHass HOMEHKIarypa u
NPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSTMHEHUI

CamocrosiTeibHast padota odyuarommxcesi Nel7

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
Temy 1o BbIOOpY: JKusup u nestensHocth A.M. Bytneposa. XXuznup u nestensHocts B.B.
MapKOBHHKOBa

Tema 4.2 CpoiicTBa OpraHMYECKHX
COCIMHEHU I

4.2.1 AnKaHbl: COCTaB, CTPOCHUE, TOMOJIOTHICCKHM PSI/I.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Conep:kanue y4eOHOIro MaTepuaa

[TpenenpHBIE YIIIEBOAOPOLI (AIKaHBI M MHUKJIOANKAHBI). (OCOOEHHOCTH KIACCH(PUKAIUU H
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHEe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HMCTOYHHUKOB TeIJla B
MPOMBINIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAX0XKIEHUE B MIPUPOIEC
Y IPUMEHEHHUE aJTKaHOB.

CamocrosiTeibHasi padoTa odyuyaronuxcsi Nel8

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WHpopmammu. [loaroroBka cooOmieHM Ha
TEMy IO BBIOOPY: ODKOJOTMYECKHE AacleKThl HCIOIb30BAHUS YIIEBOJAOPOIHOIO CHIPHSI.
XUMHS YIIEBOJIOPOJAHOIO ChIPbsl M MOSI OyAyliasi CllelUaaIbHOCTb.

4.2.2 TlpakTnyeckoe 3aHsTHe Ne8 PemieHue 5SKCIepUMEHTAIbHBIX 3a/ad IO TEME:
"CpaBHHUTENIbHAS XapaKTEPUCTHUKA METaHa U ATaHa"
IpopuiabHbie W mnpodeccHOHATBLHO 3HAYUMbIE 3JJIEMEHThbI colep:kanus. Kuakue

yIJIeBOIOPOAbI (OCH3UHBI, KEPOCUHBI, COJIAPOBBIE Macjia, Ma3yT) - B Ka4eCTBE IOPIOYETO B OK 01 OK 02

JIBUTATEJIIX BHYTPEHHETO CrOpaHus MOABMKHOIO COCTaBa YKEJIE3HOJOPOKHOTO TPAHCIOPTA. I1K1.3

TBepapie yrieBomoponsl (mapaduHbl) — KOMIOHEHTHI )KHIKAX CMAa30K, UCTIOIb3YEMBbIX IS JIP 4,16,23,30

CMa3Ku TpPYIIMXCSl Y3JI0B TEMJIOBO3HBIX JBHUraTeiei, OCEeBBbIX MOAIUIHUKOB BaroHOB

AJIEKTPOBO30B, TEIJIOBO30B. [ 'ajJOoreHnpon3BOHbIE YIIIEBOJOPO/IbI - B KaUeCTBE XJIaJareHTa

B pe(pHKepaTOPHBIX BaroHax.

CamocrosiTeibHast padoTa odyuyarommxcst Nel9

BbluncieHns Mo ypaBHEHMI0 XMMHUYECKOM peakLuU (Maccel, 00bEMa, KOJIMYeCTBa

MCXOJJHOTO BelllecTBa MJIM MPOAYKTA peakUUu MO0 U3BECTHBIM Macce, 00BbEMY,

KOJIMYEeCTBY OJJHOT'0 U3 UCXO/IHBIX BEllleCTB UJIM NPOAYKTOB PEaKILUH).

4.2.3 Ankensl, ankaauenbl. CocTaB M 0COOEHHOCTU CTPOEHUS OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Copaepxxanue yuyeOHOro MmarepuaJia

Henpenenbuble (andkeHbl, aJKUHBI M ainkagueHbl). OcoOeHHOCTH KiIacCU(PHUKALUUU U
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosydyeHus. ['opeHue aieTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPAaTypHOTO IUTAMEHHU JUIsS
CBapKku U pe3ku MeTtayioB. [IpakTuyeckoe MNpPUMEHEHHE aJKEHOB M alIKaJlM€HOB B
JKEIIE3HOJOPOKHOM XO3SMCTBE
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CamocrosiTesibHasi padoTa odyuaromuxcsi Ne20
[Toxb6op, ananu3 u npeodpazoBanue yueOHONH HHPOPMAIIH.

4.2.4 IlpakTn4yeckoe 3anHsiTue Ne9 PemieHue SKCHIEpUMEHTANBHBIX 3ajad IO TeEME:
"IlosrydyeHune 3TUIIEHA U U3Y4YEHHE €r0 CBOMCTB"

OK 01 OK 02
IpopuiabHble U NMPodecCHOHAIBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHus. [Ipumenenus K13
NOJMMEPOB Ha TMPEANPHATUAX HKEIE3HOJOPOKHOTO TPAHCIOPTA IS AIIEKTPOU3OJISAIIIH, TP 4.16.23.30
PYKaBOB TOPMO3HOW CHCTEMBI TI0€3710B, IPHBOJHBIX pEMHEH, S00HUTOBBIX COCYJIOB T
AKKYMYJISITOPOB, JISTAJICH U 3allIUTHBIX MOKPHITHH Ha XKeJIE3HOJOPOKHOM TPAHCIIOPTE
CaMmocrosiTesibHasi padoTa o0yuarommxcs Ne21l
Brruncienust o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOTMIECTBA HCXOJHOTO
BEIIECTBA WJIM MPOJAYKTa PEaKIMH [0 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIM IPOAYKTOB PEAKIIHH).
4.2.5 Tlpaktnyeckoe 3anHsaTHe NelQ Pemienuwe skcnepuMEHTANbHBIX 33a4ad IO TEMeE:
"AueTuieH u ero romojaoru” (AJIKUHbI) OK 01 OK 02
IIpodunbHbie U NMpodeccHOHANBLHO 3HAYMMBbIE JJIEMEHTHI coAep:kaHusi. |IprMmeHeHue K13
MOJIMMEPBl Ha OCHOBE MPOM3BOJHBIX AJKWHOB B KAYECTBE M3OJISAIMU 3AIIUTHBIX 000JI0UYEK TP 4.16 '23 30
KaOeNbHBIX M3AENUIl U MPOBOJOB, BHYTPEHHEH OTAEIKU MACCaKUPCKUX BaroHOB M BaroHOB T
AJIEKTPOINOE3/I0B
CamocrosiTesibHasi padoTa o0yuarommxces Ne2?2
[TonGop, ananu3 u mpeoOpazoBanue yueOHOUM mHOpmaruu. [loaroToBka cooOuieHU Ha
TeMy 10 BblOOpy: IIpuMeHeHMe aneTHiieHa W €ro TOMOJIOTOB Ha MNPEINpUsATHIX
JKEJIE3HOJJOPOKHOTO TPAHCIIOPTA.
4.2.6 Apenbl. CocTaB, CTpOECHHUE, NTOJTyUYEHHE OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOIro MaTepuaJa
OcoOeHHOCTH KJIacCH(PHUKAIMM W HOMEHKIATYphl, H30Mepus, (HU3UUeCKHe CBOWCTBA,
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIYYCHHUS.

CamocrosiTeibHasi padoTa odyuyarommuxcsi Ne23

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy TIO0 BbIOOpY: IlpuMeHeHWe apeHOB H WX TOMOJIOTOB Ha MPEIIPUATHIX
JKEJIE3HOJJOPO’)KHOTO ~ TPaHCIOpTa.  TOKCHYHOCTH  apOMAaTHYECKHUX  YIJIEBOJOPOJIOB.
S MOXUMHKATEL.
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4.2.7 TIpakTuueckoe 3ansitue Nell PemeHue sKcrepuMEHTaIbHBIX 3aJad 10 TEME:
"CpaBHUTENbHASI XapaKTEPUCTUKA CIIUPTOB"

IpoduiabHbie 1 MPpodecCHOHAIBHO 3HAYMMbIE 3JIeMEHThI coaep:kaHusi. OIHOATOMHBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MATEPUATIOB HAXOJAALIMX CBOE INPUMEHEHUE B
YKEJIE3HOJJOPOKHOM XO3SHCTBE (Kpacka JJis MOKPBITHS MACCAXKUPCKUX U FPY30BbIX BaroHOB;
IUIACTU(HUKATOPBI, MPHUMEHSEMBbIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKHX JeTajsxX
MOJIBJKHOTO COCTaBa M T.A.). lIpuMeHeHWe HTUJICHTJIMKONS M TIUIEpPUHAa B KayecTBe
aHTHU(PHU30B B paauaTopax CHUCTEM OXJAKACHUS MABHraTelel BHYTPEHHETO CrOpaHUS;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKAJIOYHBIX JKUJIKOCTEH B TMOABI)KHOM COCTaBe
KEJIE3HOIOPOKHOTO TpaHcmopTa. IIpakTHdeckoe 3HaUY€HUE apOMATHYECKUX CIHPTOB U UX
MPOU3BOHBIX B YKEJIE3HOJOPOKHOM XO3SUCTBE. Y CIOBHSI NIEPEBO3KU CIHUPTOB IO JKEJIE3HOM
Jopore

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

CaMmocrosiTesibHasi padota o0yuarommxces Ne24

[Ton6op, ananu3 u mpeodpazoBanue ydeOHOW WH(popmanuu. [loaroroBka cooOmIeHHM Ha
TeMy 1o BbIOOpY: IIpakTHueckoe 3HaYeHHE OAHOATOMHBIX CIIMPTOB B KEJIE3HOJOPOKHOM
xo3siicTBe. llepeBo3ka COUpPTOB MO JKEJIE3HOM J0pore, MapKHpOBKa Ipy30B. MeTaHO:
xeMopwins U xeMopoOust. DTaHOJ: BelnUyaiiiee 01aro U CTpalrHoe 3710. AJIKOTOJIU3M U €ro
HpO(i)I/IJ'IaKTI/IKa. HpaKTI/I‘ICCKOC 3HAYCHHUEC MHOI'0OATOMHBIX CIIMPTOB B KCJIC3HOJOPOKHOM
xo3siicTBe. [lepeBo3ka apoMaTHUECKUX CIUPTOB MO XKEJIE3HOM 10pOore, MapKUpOBKa IPy30B.

4.2.8 Anpneruapl. Kap6oroBbie kuciioTsl. CocTaB, CTpoeHUE, KITacCU(DUKAIIHS

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

Conep:xxanue yueOHOro MaTepuaJa

OcoOeHHoCTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30Mepusi, (u3nueckue CBOMCTBA,
XMUMHUYECKHE CBOICTBA, CIOCOOBI MosTyuyeHHs. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee neiictaue. CioxxHble 3QUpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

CamocrosiTesibHasi padoTa o0yuarommxes Ne25

[TonbGop, ananm3 u mpeoOpazoBanue yueOHOU mHpopmaruu. [loaroToBka cooOmieHWit Ha
TeMy IO BbIOOpPY: MypaBbuHas KUCIOTa B MPUpPOJE, HaAyKe M NpousBojacTBe. Mcropus
YKCyca. HpaKTI/I‘—IeCKOe S3HAYCHUE AJIBJACTHAOB W HX IPOHU3BOJHBIX B KCJIC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka  anbAEruIOB IO JKEJIE3HOM J0opore, MapKUpOBKAa TIpPY30B.
HpaKTI/I'-IeCKOC 3HA4YCHUC Kap6OHOBBIX KHCJIOT MU HMX IMPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3stiicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOM JIopore, MapKHpOBKa IPY30B.
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HpaKTI/I‘IeCKOC SHAYCHUE )KUPOB U UX IMMPOU3BOJHEIX B KEJIC3HOOAOPOKHOM XO03sHCTBE.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anpAeru10B 1 KAPOOHOBBIX KUCIOT"
IpopuiabHble U NMPOPECCHOHATBLHO 3HAYUMBbIE JJIEMEHTBHI coAep:KaHusi. MypaBbUHBIN
albJeru]l Kak KOMIIOHEHT O0aKkelIMTOBOIO JaKa, SBJSIOUIMMCS aHTUKOPPO3MOHHBIM
MOKPBITUEM JUIsI BaroHOB. TEKCTONUT KaK OCHOBa Ui W3TOTOBJIEHMSI 3yOuaThIX KoOJec,
BKJIQ/IBIIIECH TOJIINITHUKOB, @ TAKXKe KaK JIEKTPOU30IATOP. ACOOTEKCTONUT KaK KOMIIOHEHT
JUISL M3TOTOBJICHUS TPYIIUXCS JeTajedl AMCKOB CLEMJICHUS W TOPMO3HBIX KOJOJOK Ha
JKEJIE3HOJOPOKHOM TpaHcrnopre. [IpumeHeHue aneroHa B JKEJNE3HOJOPOKHOM XO3sCTBE
[IpumeHeHue 1iaBeseBOM KUCIOTHI AJII OYUCTKH METaNIOB OT PXKABUYMHBI M HAKWIM, B TOM
YyHuclie U B KOTJIaX JIOKOMOTHBOB. IlepeBo3ka M MapKMpOBKa allbJETHJI0B U KapOOHOBBIX
KHCIIOT T10 JKEJIEe3HOU Jopore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocrosiTeibHast padoTa odyuyarommxcst Ne26

Bblunc/ieHUs1 MO0 YpaBHEHUI0 XMMHUYECKOW peakluu (Macchl, 06bEMa, KOJIHUYECTBA
HWCXOJHOrO BellecTBAa WJM IMPOAYKTAa peaKUUU [0 H3BECTHbBIM Macce, O0OBEMY,
KOJIMYECTBY OJJHOTO U3 UCXOJHbBIX BEIIECTB UJM MPOAYKTOB peakiuu). PelieHue cxem
npeBpalieHuu

4.2.10 TpakTuyeckoe 3anHaTHe Nel? Pemenne HSKCHEpUMEHTATIBHBIX 3a1ad IO TEMe:
"Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

IMpoduabHbie U NMpodeccuoHATBLHO 3HAYUMBIE YJIeMEeHThI cojep:kaHusi. byTuiaueraT
KaK KOMIIOHEHT NeHTadTaJeBbIX 3MaJiel, UCNO0JIb3yeMBbIX /I OKPACKH MaCCaXUPCKUX
BaroHOB U JIOKOMOTHUBOB; 3JIEKTPOU30JIALJHOHHBIX JIAKOB, IPUMEHSAEMbIX IPU PEMOHTE
TATOBBIX JBUTaTesed. MblIA BBICIIMX JKUPHBIX KHUCJIOT KaK 3arycTUTeJU B
IJIACTUYECKHUX CMasKaX, NpPHUMeHAeMbIX B pas3/IMYHbIX MexaHHU3Max /JJid CMasKH
NOJIIMIIHUKOB, 3y04YaTbIX KOJIeC, BUHTOBBIX M LeNHbIX IepeJay, LIapHUPHbBIX
COoeJMHEHUH U Jp.

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

CamocrositenbHas padoTa ody4yarommxcest Ne27

[TonroroBka cooOmieHnii Ha TeMy 1o BbIOOpY: CroxHbIe 3(UPHI U UX 3HAYEHHUE B MPUPOJIE,
ObITY U Ipou3BoCcTBE. JKUPHI Kak MPOJYKT MUTAHUS U XMMHUYECKOE ChIpbe. 3aMeHa )KUPOB B
TEXHUKE HEMUIIEBHIM ChIpbeM. HexBaTka MpPOMOBONBCTBHS Kak TiIoOaidbHAs mpolieMa
yeJoBeYeCTBA W IMyTH ee pemieHus. Mpuia: mporuioe, Hacrosimee, Oyaymiee. Cpeacrsa
TUTUEHBl Ha OCHOBE KHCIIOPOJICOJCPKAIINX OPraHWYEeCKHX coennHeHuid. CHHTeTHYecKHne
mororue cpenctsa (CMC): 1OCTOMHCTBA U HEIOCTATKH.

4.2.11 AMUHBI. AHUIAH

OK 01 OK 02




1 2 4
I1K1.3
JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuaa
OcoOeHHOCTH KJIacCU(HUKAIIMA M HOMEHKIJIATYphl, H30MepHs, (HU3UUYECKUE CBOMCTBA,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIYUCHHUS.
CamocrosiTesibHasi padoTa o0yuarommuxcs Ne28
[TonbGop, ananu3 u mpeoOpasoBanue yueOHOW mH(opMmanuu. [ToaroToBka cooOmieHU Ha
TeMy 1o BbiOOpy: JKuswp u pestensHocTs H.H. 3uHMHA. AHWIMHOBBIE KPAaCHTEINH.
[IpakTHueckoe 3HaYEHWE AMUHOB U MX IPOU3BOAHBIX B IKEIE3HOJOPOKHOM XO3SICTBE.
ITepeBo3Ka aMMHOB MO JKEJIE3HOM JOpOre, MApKUPOBKA IPY30B.
4.2.12 JladopatopHoe 3anstue (padora) Ne4 "AmunokucnoTel. benku. Pacno3naBanme
BOJIOKOH"
IpoduabHbie U MpodecCHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI coaep:kanusi. Kanpon — kak OK 01 OK 02
KOMIIOHEHT BHYTPEHHEH OTIENKH MOABUKHOrO cocraBa. [IpuMeHeHHe Kiess Ha OCHOBE OK 04
nojimaMujia B BarOHOCTPOCHHM JUIsl CKJIEMBaHUSA. MHIIOpA-MoOpoIuiacT — Kak OCHOBa JUIs [1IK1.3
TEIUIOM30JSIIMM ~ M30TEPMUYECKHX, MAaCCAXHUPCKUX U pedprKepaTOpHBIX  BaroHOB. JIP 4,16,23,30
TexHn4ecKkuid BOMJIOK Kak MPOKJIAJOYHBIM Marepuan B Oykcax IMPU PEMOHTE BaroHOB U
JIOKOMOTHBOB.
CamocrosiTesibHasi padoTa o0yuaromuxcs: Ne29
[Ton6Gop, ananmu3 u npeobpazoBanue yueOHOW mHpopmaruu. [loaroroBka coobmeHuit Ha
TeMy MO BbIOOPY: 3HaueHHWE aMUHOKANpPOHOBOW M aMHUHOIHAHTOBOW KHCIOT ISl OOBHEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XUMHYECKHE BOJOKHA U HX
IPUMEHEHHUE Ha JKEJIE3HOIOPOKHOM TPaHCIOPTE.
Tema 4.3 Nnentudukarnus | 4.3.1 JlabopaTopHoe 3ansaTHe (padora) NeS "CpoiicTa yrieBooB" OK 01 OK 02
OpraHUYEeCKUX BEILIECTB, ux | [IpodpuiabHbie U MpoeccHoHATBLHO 3HAYMMBbIE JJIeMEHThl colep:xkaHus. [IpumeHenue OK 04
3HAaYCHHE W NPUMEHEHUE B OBITOBOW | MPECCOBAHHOW JPEBECUHBI IS BKJIAQJBIIICH TOIIIMITHUKOB, BTYJIOK, OIOPHBIX IUIUT, I1K1.3
U TIPOU3BOJCTBEHHOM JESITENBHOCTH | U3TOTOBJIEHUS IIECTEPEH MOJIBMIKHOIO COCTaBa JKEIE3HOI0POKHOIO TPAHCIIOPTA. JIP 4,16,23,30
YeJI0BeKa CamocrosiTeibHas padota odyuarommxcsi Ne30
[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
TeMy IO BbIOOpY: VYTIieBoAbl M HX pojib B JKUBOM mnpupone. Pa3Butne caxapHoii
npomblluieHHOCTH B Poccun.
4.3.2 Ponp xumum B 00ECHEYCHHH DSKOJOTHYECCKOW, DSHEPreTHYeCKOW W  ITHIIEBOM OK 01 OK 02




1 2 3 4
0e30MacHOCTH I1K1.3
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuaa 2
Ponp oprannyeckoil XMMUM B pPELIEHUHM IpOOJEM 3HEpPreTHYeckoi Oe30MacHOCTH, B
pPasBUTMM MEAULUHBI, CO3AAHUM HOBBIX MAaTEpUaANOB, HOBBIX WCTOYHHKOB SHEPIUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS Ha >KHUBBIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOJIBI,
XJIODOPTaHUYECKHUE IPOU3BOJHBIC, AIbJETUAbl W Jp.), CMBICI IIOKa3aTeis MpeAeIbHO
JIOITYCTUMON KOHLIEHTPALUH
CamocrositenbHas padora odyuyarommxcs Ne31 1
[ToaroroBka coobuiennii Ha TeMy 1o BBIOOpPY: YesioBeK B MUpe BelleCTB U MaTepHaJioB.
XUMHS U 3[,0pPOBbe YeJI0BeKa
Paznea 5. Kunernueckue U TepMOXHMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHUX peaKuuii 2/1
Tema 5.1 Ckopocts xummnueckux | 5.1.1 IlpakTuuyeckoe 3ansTue Nel3 PemieHue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2
peakuuii. XuUMHUYECKOe paBHOBecHE | 3aj1a4 1o TeMe: "CKOpOCTh XUMUYECKUX Peaknid. XMMHUUYeCKoe paBHOBecHe" OK 01 OK 02
I[Ipodunbubie U mnpodeccHOHATBHO 3HAYUMbIe JJIeMEHThbI cojep:kanusi. bydepHbie I1K1.3
pacTBOPHI B TEXHOJIOTHYECKHUX Tporeccax (MpU MEKTPOXUMHUYSCKOM HAHECCHUH 3alUTHBIX JIP 4,16,23,30
HOKPBITHIA, B IPOU3BOJICTBE KPACHTEIIEH)
CamocrositeibHas padora o0yuarommxcs Ne32 1
[Ton6op, aHanu3 u npeodbpazoBaHue yueOHON HHPOPMALIMH.
Pa3znen 6. PacTtBopbl 2/1
Tema 6.1 Ilonsatue o pacTBopax 6.1.1 IlpakTuyeckoe 3ansitue Neld PemieHne MpakTUKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2
3aj1a4 no teMe: "PacTBOpHI, HCHONIB3yeMble B OBITOBOM M MPOM3BOJCTBEHHOM JEsT€IbHOCTH OK 01 OK 02
yesoBeka" I1K1.3
IIpopunibubie M npodeccHoHAIBLHO 3HAYMMBIE JJIEMEHTHI coaep:kanus. IlepeBoska JIP 4,16,23,30
Pa3JIMYHBIX KUJKOCTEH MO JKEJIE3HOU JOpOore.
CamocrositeibHas padora o0yuyarommxcs Ne33 1
[ToaroroBka cooOmenuid Ha TeMy IO BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
IIPOU3BOJCTBEHHON JESITEIbHOCTH 4eJI0BEKa. PactBopsl, IIPUMEHSIEMbIE B
JKEJIE3HOAOPOKHOM XO351CTBE
Paznea 7. Xumus B ObITY M IPOU3BOACTBEHHOI [1eSITeJIbHOCTH YeJIOBEKAa 4/2
Tema 7.1 Xwumus B Owsiry wu | 7.1.1 Hoeilmune gocTuxkeHus: XMMUYECKOW HAYKU U XUMHUYECKON TEXHOJIOTUU OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07




2 3 4
YelioBeKa I1K1.3
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuaa 2
Hogelimme nOCTMKEHHUS XMMHUYECKOW HAYKM WM XHMHUYECKOM TEeXHOJOruu. Poimb Xumuu B
o0ecrieueHNH HKOJOTMYECKOM, DHEPreTMYecKod U THIIEeBOM O€30MacHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia moucka u aHaim3a XUMUYECKON MH(POPMAIMK U3 PA3IUYHBIX HCTOUYHHKOB
(Hay4Has ¥ yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBor nHpopmanuu, cetb uTepHer)
CamocrosiTesibHasi padoTa odyuaromuxcsi Ne34 2
[Touck u ananu3 uH(GOpMaIUK 0 IPUMEHEHUN XUMHYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oyaymiei mpoecCHOHATBHOM AESITETHHOCTH M0 TeMaM: Ba)KHEHIIINE CTPOUTENBHBIC MaTepUaJIbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAacKd, CTEKJO, KEpaMUKa, MAaTEepHUalbl AJs DJIEKTPOHHUKH,
IPUMEHSIEMBIE B JKEJIE3HOIOPOKHOM XO3sIHCTBE
7.1.2 Tlpome:kyToUyHAas aTTecTAIMS 1O JUcHMILTHHE. /1 depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3Ka (BCero) 60
OO0s3arenbHast ayTUTOpHAs yueOHast Harpy3ka (BCero) 40
MPAKTUYECKHUE 3aHATHS 18
naboparopHbie 3aHsTUS (pabOTHhI) 6
camMocCTosATeNbHas paboTa 20
TG depeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHas Harpyska (Bcero) | 108
OOs3aresbHas ay TUTOpHAs yueOHas Harpy3Ka (Bcero) 72
MIPAKTUIECKUE 3aHATUSA 28
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
caMmocTosiTeNbHas paboTa 36
KOHTpOJIbHas paboTa 2

Hmoezosas ammecmayus 6 ¢popme nuddepeHIMpOBaHHOTO 3a4eTa




3. YCJOBUS PEAJIN3AIIMU TPOTPAMMBI YUEBHOM JUCHUIIINHBI
3.1 TpeGoBanusi K MUHHMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecneYyeHHI0

VYueOHas IUCHMIUIMHA peanu3yercss B ydeOHoM Kkabuuere: Jlabopatopus XUMUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY OOYHaOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meroanueckue MaTepualibl 0 JUCLUIIIIMHE

4.Becol ananutuueckue (1 mr.).

5. XuMuueckas 1mocyja.

6. MoJienu KpuCTaUIMYeCKuX PeméTok. (3 mr)

7.CoopHbIii ipubOp A noyueHus ra3os (1 mrT.).

8. Habop Ne3 BC «Illemoum.

9. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. Habop niakaToB M0 HEOPraHUYECKONH U OPraHMYECKON XUMUH.

Texnuueckue cpedcmea 0Oy4eHus:

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea o6yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YTI€BOA0poAoB. CHUPTH U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumus. Yacte 3. Anpaeruabl U KapOOHOBBIE KUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiTo, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YrneBosl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconep:kaliie opraHudyeckue BeriecTBa. bemku.
CuHTeTHYECKHE BBICOKOMOJIEKYJISIpPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «I1IxonbHbIil XuMudeckuii axcnepuMeHT 150 MUHYT.



3.2. UupopmanuoHHOe 00ecnieyeHHe Peain3aluu MPOrpaMMbl

Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX M3JIaHUM, JTONMOJHUTEJIbHON JHTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 GoHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: y4eOHUK M TPaKTUKYM UIS CpelHEro mpodecCHOHaIbLHOTO
obpazoBanus / N.B. Audpunorenora, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., uchnp. ¥ JOMI. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-metoa. nocodue / M.P. 3uranmmna, /I.11. Kynukosa;

Kazan. nau. uccnen. rexuon. yu-t; E.B. I'yceBa .— Kazanp : 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 moctymna: it aBTOPH3. MOJIb30BaTEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYITHOM H3JIOKEHHHU: ydeOHoe mocobme miusi cmo / H.FO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHblt //  Jlanb: a3nekTpoHO-OmOmMoreunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obpamienus: 31.03.2023) / - Pexxum gocrtyma: amis
aBTOPH3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4HO-mIOmyISIpHBIN MPOEKT «DJIEMEHTHI OOJNBbIION Hayku « ((pusmka, XMMHs, MaTeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emiie). HoBocTH HaykW, KHHWTH, HAyYHO-TIOIYJISIPHBIC

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

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum noctyna: cBOOOIHBIH.

2. CaliT Hay4YHO-TIONYJISIPHOTO KypHasa «XuMmus U 3u3HbY». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIN.

3. Caiit o0 XWMHHM: KJIacCHUYECKHEe YYEOHHUKH, CIPABOYHUKH, DHIIMKJIONEINU, TTOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWil, COCTaBlIeHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum noctyna: cBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUICO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

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



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

5. DnexktponHas wuHpOpPMAIMOHHO-OOpazoBarenbHass cpena Ha 1maatdhopme Moodle.

[DnexTponnsIii pecypc]. Pesxum mocryna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeO0OXOAUMBbIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpPaMMHOI0 o0ecriedeHnst


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

JTACIHATLITAHBI

KOHTpOJ'IB N OLCHKa peE3yJbTaTOB OCBOCHUA O6H.[€O6paSOBaTeJ'II)HOI71 JUCHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX

KOMITETEHIIMI 10 pa3/ielaM ¥ TeMaM COJIepKaHusl yueOHOro MaTepuania.
[TpomexyTtounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a4eTa.

O6uue komnerenun (OK), Pasznen/Tema THII OIIEHOYHBIX
JIMYHOCTHBIE pe3yabTaTsl (JIP) MepOoNpHUATHIA
OK.01 Pl: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJICHUC
K 1.3 P3: Tema 3.1 XUMUYECKUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganuss Ha HUCHOIb30BaHUSA
JP 2,4,16,23,30 4.3 XUMHUYECKONM CHUMBOJIUKM H
P5: Tema 5.1 Ha3BaHUH COCIWHECHUH  II0
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO COr03a
TEOPETHYCCKOM M TIPUKJIIATHOM
XUMHH u TPUBUATBHBIX
Ha3BaHUN IJIS COCTaBIICHUS
XUMHYECKHUX (POPMYIT;
- 3aciaymuBaHuEe COOOIICHHIA
1 OIICHKA WX MOATOTOBKH;
- PesynmbraT  BBINOJIHEHUS
BHEAYTUTOPHBIX
CaMOCTOSITENILHBIX PadoT;
- Pesynbrar  BBIMOJTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIaHus;
- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmMBaHuEe COOOIIEHUM
K 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X IOATOTOBKH;
3.3 - 3amaHusg Ha HCIOJIb30BAHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOH CHMBOJMKH U
4.3 Ha3BaHUH  COCIWHEHUH  II0
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUUECKOU U IIPUKIIATHON
XUMHU u TPUBHUATBHBIX

Ha3BaHUH IS COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- PesymbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIHBIX paboT

- PesynpraT  BBINOJHEHUS
PAaKTUYECKON pabOThI;




-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- ITon6op, a”HaJIu3 u
npeoOpa3oBaHue y4eOHO
nHpopmaruu

OK.04
MK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymmuBaHue COOOIICHUM
Y OIICHKA WX MOJTOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XUMHYECKOM CHMBOJMKH U
Ha3BaHUU COECOUHEHUU IIO
HOMEHKJIAType
MEXTyHapOJIHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHH W TPUBUAIBHBIX
Ha3BaHUM JUISI COCTaBJICHUS
XUMHUYECKUX POpMYIT;

- PesynbraT  BBINOJIHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PegynmbraT  BBINOJHEHUS
MPAaKTUYECKON pabOThI;

- PegynmbraT  BBINOJHEHUS
nabopaTopHOM paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue y4eOHOMU
uHpopManuu

OK.07

MK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTHKO-OpHUEHTHPOBAHHBIC
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluy,

5 HEPEYEHB UCITOJIB3YEMbBIX METO/10OB OBYUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIE YIPAKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe

U3YYEHHOT0 MaTepHaa

5.2 AKTUBHEBIC H HUHTCPAKTUBHLIC. 3BPUCTHYCCKUC 6CCC,I[BI, JAUCKYCCHUH, prFJ’ILII\/'I CTOJI,

MMpEe3CHTalrd, BUKTOPHHA, KBECT.




	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

