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1 OBIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIHATITAHBI
OV] 12. XUMUSI

1.1 Mecto mnpeaMeTra B CTPYKTYpe OCHOBHOI mnpodeccHOHAIbHOH 00pa3oBaTebLHOI

NporpamMmbl
OOmeobOpa3zoBaTelibHasi ~ JUCHUIUIMHA  «XUMHUS»  ABIIETCA  00s3aTENIbHOM  YacThlO

oOmreo0OpazoBarenbHOro IMuKiIa obpazoBarenbHor mnporpammbl CIIO B coorBerctBuum ¢ ®I'OC mno
cnenuanbHocTH  23.02.06 TexHuueckas »SKCIUTyaTalysl TMOJBHXKHOIO COCTaBa KEJIE3HBIX JIOPOT
(HarpaBJICHUE TIOATOTOBKHU: JICKTPOBO3bI)

[Ipu peanmmszanuu paboueld MporpaMMbl MOTYT HMCIOJIB30BaThCS pas3lIMuHbie OOpa3oBaTeIbHBIC
TEXHOJIOTHH, B TOM YHUCJIC AUCTAHIIMOHHBIC 00pPa30BaTeIbHBIC TEXHOJIOTHH, JJICKTPOHHOE O0yUYeHHE.

1.2 lenu u ni1aHupyeMble pe3yJbTaTbl OCBOCHHS IMCHUIIIUHBI:
1.2.1 Lean o0meodpa3oBaTeIbHOI TUCIHIINHBI

Lems maucrmrmHbl «Xumus»y: chopMUpoBaTh Y 00yUJaIOMIMXCs 3HAHUA U YMEHUS B 00J7aCTH XMMUH,
HABBIKU UX MIPUMEHEHHUS B IPAKTUUECKON MPO(HECCHOHATLHOM e TEIIbHOCTH.

B pesynbrare ocBOCHUs y4eOHOW AUCIUTUIMHBI O0YYArOIIUICS JOKEH

yMeTb:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA 110 "TPUBHAIBHON" WM MEXTyHApPOIHON HOMEHKIIATYPE;

- OINpEAENATh: BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBSI3M B COEJIMHEHUSX, 3aps]l MOHA, XapaKTep Cpeibl B BOJHBIX paCTBOpAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHUCJIUTEIh U BOCCTAHOBHUTEJb, MPHUHAJICKHOCTh BEIIECTB K PA3IUYHBIM KIJaccaM OpPraHHYeCKHX
COCIMHEHH;

- XapaKTepU30BaTh: JIEMEHTHI MaJlbIX MEPUOAOB MO UX MoyokeHuto B Ilepuoanueckoil cucreme
JI.1A. MenneneeBa, oOIIMEe XUMHUYCCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OPraHMYECKUX COCAVNHEHMH; CTPOEHHE M XHMHMUYECKHE CBOWCTBA HW3YYEHHBIX
OPraHNYEeCKUX COCTUHECHUM;

- 00OBACHATH: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHMS; MPUPOY XUMHUECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJIIMYECKOH), 3aBHUCHUMOCTh CKOPOCTH XHUMHYECKOW peakuuu Hu
MOJIOKEHHSI XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUYHBIX (PAKTOPOB;

- BBINOJIHATh XMMHUYECKUN SKCIEPUMEHT IO PACHO3HABAHUIO BaXXHEHIIMX HEOPraHUYECKUX WU
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOMCK XUMUYECKOW MHPOPMAIH C MCIIOIb30BAaHUEM PA3INYHBIX
UCTOYHHUKOB (HAyYHO-TIONMYJISIPHBIX M3JIaHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa);
HCI0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH /Il 00pabOTKH U Iepesaud XMMHUYECKol uH(opmanuu u ee
MPEJCTaBICHUS B PA3JIMYHBIX (POpMax; UCIOIb30BaTh IPHOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOMH
NESTEIbHOCTH U TOBCEJHEBHOM XHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHUM, MPOUCXOASIINX B
npupojie, ObITYy W Ha MPOU3BOJACTBE; - ONPEAETICHHUS BO3MOXKHOCTH TPOTEKAHUS XHMHUYECKHUX
MPEBPALICHUH B pa3JIMYHBIX YCIOBUSIX U OLIEHKH MX MOCIIEICTBHIA;

- OKOJIOTMYECKH IPaMOTHOIO NTOBE/IEHUS B OKPYXKAIOLIEH Cpene;

- OLEHKM BJIMSIHUS XHMHYECKOTO 3arps3HEHHs OKpY’Kalollled cpellbl Ha OpraHu3M 4YeJoBeKa U
JpYTHE XKUBbIE OpTraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMU UM TOKCHUYHBIMHM BEIIECTBAaMH, JIaOOpaTOPHBIM
o0opyIoBaHuEM;

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

- KPUTHUYECKOH OLIEHKH TOCTOBEPHOCTH XMMHYECKOH MH(pOpMalnu, MOCTYMAIOMed U3 Pa3HbIX
HCTOYHUKOB;

- [OHMMaTh  B3aUMOCBS3b  Y4E€OHOM  JUCHUIUIMHBI C  OCOOCHHOCTAMU  mpodeccuu
npodeccnoHanbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS M0 JaHHON y4eOHOM THMCIUIUINHE.

3HATh:



- BaOXHEWIIME XMMHMYECKHE IOHSTHUSA: BEIIECTBO, XMMHUYECKHUH OHIIEMEHT, aToM, MOJIEKyJa,
OTHOCHUTEJIbHBIE aTOMHasi M MOJIEKYJISIpHAs MAacChl, MOH, aJUIOTPONMs, M30TOIBI, XMMHYECKas CBS3b,
JIEKTPOOTPHULIATENILHOCTh, BAJIGHTHOCTb, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIpHAsI Macca, MOJIAPHBII 00beM,
BELIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHHUS, PACTBOPBI, 3JEKTPOIUT U HEIIEKTPOJIUT,
IEKTPOIUTUYECKAs JUCCOLMALUSA, OKHMCIMTEIb M BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTaHOBJICHUE,
TeroBoi 3(deKrT peakuuu, CKOPOCTb XMMHUYECKOH peakIiH, KaTajlu3, XUMHUYECKOE pPaBHOBECHUE,

YIIEpOAHBIN CKeneT, (yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHbI XUMHHU: COXPAHCHUA MACChbl BEIICCTB, IMTOCTOAHCTBA COCTaBa, HepI/IO[[I/I‘IeCKI/Iﬁ

3aKOH;

- OCHOBHBIE T€OPUM XUMHH: XUMHUYECKON CBS3HU, AJIEKTPOJUTUUYECKON IUCCOLMAINHU, CTPOCHUS
OpPraHUYECKUX COCTMHCHHUI;
- BOKHEMWIIIME BEIIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJLJIBI U CIUIABBI, CEpHAasi, COJISIHASI, a30THAs
W YKCYCHasl KHCIIOTBI, IIEJIOYM, aMMHaK, MUHEpaJIbHbIC yIOOpECHMsI, METaH, dTUJICH, alleTUJIeH, OCH30JI,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeT4yaTKa, O0eIKU, UICKYCCTBCHHBIE M CHHTETUICCKHEC
BOJIOKHA, Kay4yKH, TJIaCTMACCHI.

1.2.2. Il.ianupyemble pe3y/ibTaThbl 0CBOEHHS 0011e00pa30BaTeJIbHON AUCHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u na ocaoe ®I'oC COO
Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu popmupoBanuu U pa3sutuu OK u [1K.

OO0mue IlnannpyemMble pe3y/ibTaThbl 00y4eHHU s
KOMIIeTEHIIM U O6mue’ JlncuunInHapHbIe’
OK 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA - BJIAJETh CHUCTEMOH
Bri6upats ciocobsr | - TOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMUYECKHX 3HaHUM, KOoTopas
pelieHus 3aaad LIEHHOCTU MacTepCTBa, TPYAOIIO0HE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccnoHanbHOM
NEeSATEIbHOCTH
MIPUMEHHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM ACATCIIBHOCTH

TEXHOJIOTHYECKOM u COIMAIBHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMMPOBATb, IJIaHUPOBATH n
CaMOCTOSTEIHHO BBIIIOIHATH TaKyo
JIeSITEIIbHOCTD;

- UHTEpEC K pa3uuHeiM  chepam
npogecCuoHAIbHON

JIeITEIILHOCTH,

OBiaieHne yHHBEPCAJIbHBIMH Y4Ye€OHBIMU
NMO3HABATEJILHBIMH A€CTBUSIMM:

a) 0a3oBble JIOTHYECKHE 1eHCTBHUS:

- CaMOCTOATEIbHO  (POPMYIHPOBATH u
aKTyallu3upoBaTh MPoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYLIECTBEHHbIN MPU3HAK WU
OCHOBAHUS JIISI CPaBHEHUS, KiIacCUUKAIMHA U
0000IIICHNST;

- OMpENENATh LIEU JCITELHOCTH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHKEHMUS,

- BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTHBOPCUHA
B pacCMaTpHUBAEMBIX SIBIICHUSIX;

- BHOCUTh  KOPPEKTUBbI B  JIESITEIBbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJBTATOB IIETISIM,

IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,

aToM, OJJIEKTPOHHas 000J0YKa
aroma, S-, pP-, O-37MeKTpOHHBIE
opbuTanu aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,

ANIEKTPOOTPHULIATEBHOCTB,
CTETICHb OKHCIICHUSI, XUMHUUECKast
CBsI3b, MOJIb, MOJIIpDHasl Macca,
MOJIIpHBIE  O0BEM, YTJIEPOHBIN
CKeJleT, PyHKIMOHAIbHAs TPyTINa,
pamvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI s, TOMOJIOTH,
YIJIEBOAOPOABL,  KUCIOPOA- |
a30TCoJepXKAIE  COEAUHEHMS,
OMOJIOrMYECKU AKTUBHBIE
BemecTBa  (yrieBOABI, IKUPBHI,
Oenku), MOHOMEp, TOJIHMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COCIMHEHUS, KPHUCTALTMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakiuu

JucturuinHapHbIe (MIPeIMETHBIC) pe3yIbTaThl YKAa3bIBAIOTCS B COOTBETCTBUHU C WX MOJHBIM mepednemM Bo @I'OC COO ot
17.05.2012 r. Ne413 (B mocnenueit pepakimu ot 12.08.2022)




OLICHUBATh PUCKH MTOCJICACTBUH JACSITEIBHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE IIpU
PpeIlIeHNH )KU3HEHHBIX MPo0IeM

0) 0azoBble HCCIeI0BATEIbCKHE IeHCTBHS:

- BJIAZETh HaBbIKAMH yueOHO-
HCCIICIOBATEILCKOM Hu MPOEKTHOM
JIEATEIBHOCTH, HaBBIKAMH pasperieHus
po0iem;

- BBIBIIATDH [IPUYHUHHO-CJICACTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 3a/ady, BBIIBUIATh THIIOTE3Y
€€  pelICHUs, HAXOOWTh apryMEHTBl I
JI0OKa3aTelIbCTBA CBOUX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTCPUU PEIICHUS;

- QHAIM3UPOBATh  MOJYYCHHBIE B  XOJe
pellieHus 3a1a4d  Pe3yJIbTaThl, KPUTHUYCCKU
OLICHMBATh ux JIOCTOBEPHOCTb,
MIPOrHO3UPOBAThH HU3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
u MPAKTUIECKYIO obmactu
KM3HEIESTCIIbHOCTH;

- yMETb MHTErpUPOBaTh 3HAHUSA M3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBUIBUTATh ~ HOBBIC ~ WJIEH,  Ipejararh
OPUTHHAITBHBIE TOAXObI ¥ PEIICHHMS,

- CIIOCOOHOCTH UX  HCIHOJL30BAHUS B
MO3HABATEIILHOM U COLMATLHOM MTPAKTUKE

HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJIUTHL,  HEJIEKTPOJIUTEI,
AIIEKTPOJIUTHYECKAS
JICCOLalus,
BOCCTaHOBHTEIIb,
XUMHUYECKOU
XUMHYECKOe

OKHCIIUTETb,
CKOPOCTb
peakuu,

paBHOBECHE),
TEOpUM U  3aKOHBI  (Teopus
XUMHYECKOTO CTpOEHHUS
oprannyeckux BemectB  A.M.
bytnepona, TEOpHs
ANEKTPOJIUTUYECKON
JACCOLMALMN, TEPUOIUYECKUI
3akoH J[.M. MenpaeneeBa, 3aKoH
COXPAaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM  SI3BIK  XUMUH,
(axkToNIOTMYECKUE  CBEJIEHUS O
CBOWCTBAX, COCTaBE, IOJIyYCHUH U
0e30macHOM HCII0JIb30BaHUU
BOXHEUIIINX HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TMPAKTUYECKOW AESITEIbHOCTU
YeN0BEKa;

- YMEeTh BBLIBISITH XapaKTEpHBIC
MPU3HAKH u B3aUMOCBSI3b
W3yUYCHHBIX TIOHSTHUH, IPUMEHSTh
COOTBETCTBYIOUIUE MOHATUS TIPU
ONMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHNnYEeCKUX
BEIIECTB M HUX MPEBpAIICHUl;
BBISBIISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HaHUN c
MOHATUSIMU M TIPEICTABICHUSIMHU
JIPyTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMETh
HAaWMEHOBAHUS
COCIMHEHUN  MEXAyHapOJHOIO
COr03a TEOPETUYECKOU 51
IIPUKJIATHOU XUMHUU u
TpUBHAJIbHEIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIICH,
alleTWIeH, TJHUIEpUH, (eHol,
(dhopManbaeruI, YKCyCHast
KHCJIOTa, TJMIWH, YTapHBIA Tas3,
YTJIEKUCIIBII ras, aMMHAK,
ramieHass W3BeCTb, HEralleHas
U3BECTh, TMUTHbEBAs coJa M
JPYTUX), COCTaBJSTH (HOPMYJIbI
HEOPraHWMYECKUX U OPraHuYeCKUX
BEIIECTB, YPABHEHUS XUMUYECKUX
peakiuii, OOBSICHATh WX CMBICI;
MIOJITBEPK/IATh XapaKTepHbIC

HCIIOJIB30BaTh
XUMHNUYCCKHUX




XHMMHYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCIMH
ypaBHEHUI XHUMHYECKHIX
peaKIuii;

- yMEThb YCTaHABJIMBATh
MIPUHA]IJICKHOCTD HU3YYCHHBIX
HEOPraHUYECKUX H
OpraHNYECKUX BEIIIECTB K
ONPEECIICHHBIM KJaccaM n
rpynmnam COCMHCHHNH,
XapaKkTepu30BaTb HMX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONpeeNsiTh BHUJIBI
XUMHYSCKUX CBsI3ei
(KoBasieHTHas, VOHHAas,

METaJTH4YecKasi,  BOJOPOJIHAs),
THUIIBI KPUCTAJUIMYCCKUX PEHICTOK
BEIIECTB; KJ1acCU(PULUPOBATH
XUMHNYCCKUE

peaKuu;

- c(popMHpOBaATh MPEACTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBCHHOHAYYHON KapTHHbI
MHpa, POJIM XUMHH B MO3HAHUU

SIBIICHU I MIPUPOJIBI, B
(GbOpMUPOBAHUM MBIIIICHUS |
KyJbTYpPBI JIMYHOCTH, ee

(YHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAUMOM ANl pelleHus
HPaKTHYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBBIO
U IIPUPOJHOU CpEE;

- YMETb IPOBOJAUTH PacyeThl 10
XUMUYECKUM  dopMynaM |

YpaBHEHUSAM XUMHYECKHUX
peakuuMii ¢  HUCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTEPU3YIOIIMX  BEIECTBa C
KOJINYECTBEHHON CTOPOHBI:
MAaccCHl, obbpema
(HOpMasbHBIE YCJIOBHSI) Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS peleHnit B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonk3oBaTh
COBPEMCHHBIC

B 06,1acTH HEeHHOCTH HAYYHOI'O MO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pPEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHUS HAyKU U OOIIECTBEHHON NMPAKTHKH,

- YMCTb IIaHUPOBATb n
BBIIIOJIHATH XAMHYECKUM
9KCIICPUMCHT (npeBpameHmI
OpPraHu4CcCKux BCIICCTB Inpu




cpeacTsa MOWCKA, | OCHOBaHHOTO Ha Jasiore KyJIbTyp, | HarpeBaHUHM, MOITy4YEHUE STHIIEHA
aHaIM3a U | CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTAa B | U U3Y4Y€HHE €ro  CBOWCTB,
UHTEPIPETALIMN HOJIUKYJIBTYPHOM MHUDE; KAQUeCTBEHHbIE  peakUuu  Ha
uHpOpMALUI ul- COBEpILEHCTBOBAHHE S3BIKOBOM U | anbIEeTHIbl, KpaxMmall, YKCYCHYIO
MH(OPMAIMOHHEIE YUTATENIbCKOM ~ KYJIBTYpbl ~ KaKk  CpEACTBA | KUCIOTY; JIeHaTypauus OelKOB
TEXHOJIOTUU JuIst | B3AMMOJICHCTBUS MEXIY JIIOAbMU M IIO3HAHWA | DA HAarpEBaHMH,  LBETHEIE
BBITIOJIHEHUST  3adad | MHUPa, peakimu  OEKOB;  MPOBOIUTH
po(ecCHOHANBHOI | - OCO3HAHHME LEHHOCTH HAYYHOH JCATENBHOCTH, | PCAKIMH  MOHHOro  OoOMeHa,
NeSTebHOCTH. TOTOBHOCTb ~ OCYILECTBJIATh IPOEKTHYIO U | ONPEAENsATb  Cpedy  BOJHBIX
HCCIIe/IOBATEIbCKYIO JEATEIIBHOCTh | PAaCTBOPOB, KaueCTBCHHbIE
WHJUBUyaJIbHO U B IPYIIIE; peakiuu Ha cyibdar-, kapOoHat-
OsjageHne yHMBepCAJIbHBIMHM Y4eOHBIMH U XJIOpUJI-AaHUOHBI, HA KaTHUOH
MO03HABATeJILHBIMU [1eliCTBUAMU: aMMOHUS; pelarb
B) pabora ¢ undopmanueii: AKCIIEPUMEHTAIBHBIE 33a4U 110
- BJIQJETh HABBIKAMH MOJIyYEHHUs] UH(POpMALMU | TeMaM "Meranst" u
u3 HUCTOYHUKOB pasHbIX  TUNOB, | "Hemerambl") B COOTBETCTBUM C
CaMOCTOSITENIBHO OCYILECTBIIATH IIOUCK, AHAIN3, | IPABUIIAMU TEXHHUKU
CHUCTEMAaTU3aLIUIO u UHTEPIpPETALUIO | O€30IaCHOCTU NPHU OOpPAILEHUH C
uHpopMaImn Ppas3IMUHBIX BUJIOB U | BEIIECTBAMU U  JIaDOpaTOpPHBIM
¢dbopm npesacTaBICHNUS; 000py/IOBaHUEM;  IIPEJICTaBIIATH
- cO3/1aBaTh TEKCTHI B PA3IMYHBIX (DOpMaTax C | pPe3yJsbTaThI XUMHYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (opMe 3arucu
ayIMTOpHH, BBIOMpas ONTHUMAJIBHYIO (OpMY | YPaBHEHHH  COOTBETCTBYIOIIHX
NPEJICTABIICHUS] U BU3YyaJIH3alluu; peakuuii  u  GOpMyIUpPOBATH
- OLICHMBATb IOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ HAa  OCHOBE  3THX
uH(pOpMaLMM, €€ COOTBETCTBHE IPABOBBIM M | PE3yJIbTaTOB;
MOpaJIbHO-ITHYECKUM HOpMaM; - yMeTb AHAIM3UPOBATh
- HCIIOJNB30BaTh CPEACTBA NH(POPMAIIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUU | MOIY4aEMyIO u3 pa3HbIX
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U | HCTOYHUKOB (CpPEJICTB MacCOBOM
OpPraHU3alMOHHBIX 3a/7a4 ¢ coOmroaeHueM | uHdopmamu, cetb MHTepHET n
TpeboBaHUI SPrOHOMUKH, TEXHUKHU | ApyTHE);
Oe3omacHoOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOJIaMHU
pecypcocOepexeHus, IIPABOBBIX Y | HAQy4YHOTO TIIO3HAHWs BELIECTB U
THUYECKUX HOpPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0€30MacHOCTH; (nabmronieHue, U3MEpeHue,
- BJIAJCTh HABBIKAMHU PACIO3HABAaHUs M 3ALIUTHI | SKCIEPUMEHT, MOJIEIIMPOBAHUE);
nH(popMaIy, HHPOPMAIIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JUYHOCTH XUMUYECKUM  dopMynaM  H
YpaBHEHUSAM XUMHAYECKUX
peakuuii ¢  HMCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTEepU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bema (HOpMajbHbIE
yCIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUSA
JUIs  TPUHATHS ~ peIleHHd B
KOHKPETHBIX KHM3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c
BEILIECTBAMU U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOPa3BHUTHIO, | -  yME€Tb  IUIAHUPOBaTb |
D¢ dexkTHBHO CaMOCTOSITENIbBHOCTH U CAMOONPEIENCHUIO; BBINOJIHSTD XUMHYECKUH




B3alMOJEICTBOBATh | - OBJIaJICHHE HaBbIKAMHU y4eOHO- | SKCTIEPHMEHT (mpeBpareHus
u paboraThb B | MCCIIEZIOBATENLCKOM, IPOEKTHOM M COLMAIIbHOM | OpraHMYeCKUX  BEIIECTB  IIPH
KOJUICKTHBE H | JCATCIBHOCTH, HarpeBaHuH, IOJIy4YCHUC DTHIICHA
KOMaHJIE. Osiagenne YHUBEPCAJIbHBIMH | 1 U3y4eHue ero CBOJCTB,
KOMMYHUKATHUBHBIMHU N€UCTBUSIMMU: KadyeCTBEHHbIE peakunn Ha
0) coBMeCTHAs 1eSITeJIbHOCTD: ANBJCTH/IBI, KPAXMay, YKCYCHYIO
- TOHMMATb U HCTOJIB30BATE NPEUMYILECTBA | KUCIOTY; JCHATYPALMS OCNKOB
KOMAaHIHOU U HHHHBHI[yaJIBHOﬁUpa6OTBI; NP HAIPEBAHMH,  L(BETHBIC
- PHHUMATH LENM COBMECTHOH JEATENLHOCTH, | peaxiiui  GEJIKOB;  MPOBOJHTE
OpraHW30BbIBATE W KOOPAMHMPOBATH JCHCTBHA | peakium  MOHHOTO — OOMEHa,
0 ee JOCTMKEHUIO! COCTaBIATh IUIAH | onpenensts  cpely  BOHBIX
JACHCTBUH, PaclpeiendTb PO ©  Y4ETOM | pacrpopos, KAUEeCTREHHEIE
MHEHMIT y4acTHUKOB 00Cy’K/aTh pe3yJbTarhl peaKIH Ha cyibdar-, KapGoHar-
COBMECTHO#H PabOTEI; U XJOpUA-aHUOHBI, HAa KaTHOH
- KOOpIMHUPOBAaTh ¥ BBIIOJHATH pabOTy B AMMOHIA; pelaTh
YCIOBHAX — pCAlbHOTO, — BUPTYAIBHOTO M| o cpenyvenTanbHble 3aadn 110
KOMOHMHUPOBAHHOTO B3aUMO/ICUCTBHUS; " "
TeMaM Meramibt 51
- OCYILECTBJIATh MO3UTUBHOE CTPATErHYeCKOe "Hemeramts") B COOTBETCTBHH C
MOBEJICHUE B PA3NIMUHBIX  CUTYaLMsIX,
MIPOSIBIIATH TBOPYECTBO M BOOOpaKeHHE, OBITH NpaBILIaMH TOXHHIH
HMLHATHBHBIM 0€301acHOCTH TIPH OOpAIICHUH C
OBJ1ajieHue VHHBEPCATEHBIME BELIECTBAMU U JJA0OPAaTOPHBIM
peryJsiTUBHBIMH JeliCTBUAMU: 00OpyZIOBARHEM;  MIPE/ICTARIATH
I) IPUHATHE ce0s1 U APYTUX JIIOAei: PesyJIbTatel XUMITICCKOTO
- IPUHEMATh MOTHBBI M ApryMEHTHl Apyrux | rclcPUMCHTA B (bopme  sammcu
monen pu aHanm3e pesynbrarop | YPABHCHHI — COOTBCTCTBYIOIINX
JIEATENHHOCTH: peakmmii  u  (HOPMYITHPOBATH
- IpM3HaBaTh CBOE MpPaBO M TpaBo apyrux | BPIBOABL — Ha ~ OCHOBE  9THX
JIFOZIEH Ha OIIMOKH; Pe3yILTaTOB
- pa3BUBaTh CIOCOOHOCTh IOHHUMAaTh MHUP C
TIO3UIIMU APYTOr0 YETOBCKA,
OK 07. B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA: - copmMupoBaTh MpeaCTaBICHHUS:
CopelicTBOBaThH - c(hOopMHUPOBAHHOCTh AKOJIOTUYECKOM | O XMUMHMYECKOM COCTaBIAOLIEH
COXPAHEHHUIO KyJbTypbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpPYKaloIel cpeibl, | JKOHOMUYECKMX —MPOLECCOB HA  COCTOSHHUE | MHUPA, POJIM XHMHUH B MO3HAHUU
pecypcocbepexenno, | IPUPOIHON U COLMANBHOM CPEJIbl, OCO3HAHUE | SBICHUH MIpUPOABL, B
NPUMEHATh  3HAHHS rII00aTbHOTO  XapakTepa  AKOJIOTHMYECKHX | (GOPMUPOBAHMM MBIIUICHUS U
00 u3MeHeHuu | Ipooiem; KYJbTYpPBI JIUYHOCTH, ee
KIMMAaTa, MPUHIHUMNE | - IUIAHAPOBAHHE M OCYIIECTBIICHHE JCHCTBYI B | (YHKIIMOHAIBHON TPaMOTHOCTH,
GEPEKITHBOIO OKpY’KaroIlleld cpesie Ha OCHOBE 3HAHUWS IeJiel | HECOOXOAMMOM Ul peLIeHUust
IIPOM3BOJCTBA, YCTOWYHMBOTO pa3BUTHSA YeJIOBEUECTBA; | MPAKTUYECKUX 3a1aun
> PeKTHBHO AKTHBHOE HETIPUATHE AeCTBUN, MPUHOCAIIMX | DKOJIOTHYECKH  OOOCHOBAHHOTO
eHCTBOBATD B | BPEI OKpYKaIOIIEH Cpese; OTHOILEHHUS K CBOEMY 3/I0POBBIO
qpe3BBIMANHEIX - yMEHHe MIPOTHO3UPOBATH | U IPUPOIAHON CpELE;
CHTYAIHX. HeOJIaronpusITHbIE 9KOJIOTHYECKUE | - YMETh COOJIIOAATh IpaBUIIA
MIOCJIEACTBHS NPEIPUHIMACMBIX | SKOJIOTHUYECKH I1eJIeCO00Pa3HOro
NENCTBUI, IPENOTBPALLATh UX; MOBE/IEHUsI B OBITY M TPYAOBOM
- paclpeHHe  OmbITa JEATEIbHOCTH | JISITEIBHOCTH B LEIX
9KOJIOTMYECKON HAIIPABJIEHHOCTH; COXpaHEHMs CBOETO 3/I0POBbSI U
- OBJIaJICHUE HaBbIKaMU Y4EOHO- | OKpY KaroIieil MPUPOIHON CPeJIbl;

HCCIIEIOBATEIBCKOM, MTPOEKTHON U COLIMATTbHOM
JESITeITbHOCTH;

YUYUTHIBATH OINIaCHOCTb
BO3JCHCTBUSA Ha JKHUBBIC
OpraHru3MbI OIPCACIICHHBIX
BCIICCTB, ITOHHUMast CMBICJI




OKAa3aTelIst MpeeIbHON
JIOITYCTUMOM KOHIICHTPAITUU

K 1.2

[IpoBoauTH
TEXHUUYECKOE
o0Ocy)KHuBaHUe u
PEMOHT
KEJIE3HOJOPOKHOTO
MOJIBFDKHOTO COCTaBa
B COOTBETCTBUU C
TpeOOBaHUSIMU
TEXHOJOTHYECKHUX
MIPOIIECCOB

- yYMEHHE OIpEeNesITh KOHCTPYKTHBHBIC
0COOEHHOCTH y3JI0B " neranen
’KEJIE3HOIOPOKHOTO HOABUKHOTO COCTaBA;
- TOHMMaHHE  CHUCTEMBl  TEXHHYECKOTO
00CITyKUBaHUSI U peEMOHTa
’KEJIE3HOIOPOKHOTO MOABMKHOTO COCTaBa

- c()OpMHUPOBATH TPE/ICTABICHHS:
0 CBOICTBax METAJLIOB, CIUIABAX,
BUJAX  KOPpPO3WH,  O0JacTu
NPUMEHEHHST HEMETAUTMIECKHUX U
KOMIIO3UIIMOHHBIX ~ MaTepHaoB,
BUIAX W CBOKMCTBAaX TOIUIMBA,

CMa304HbIX u 3alIUTHBIX
MarepHanax, CBOMCTBax
HEOPraHUYECKUX u
OpraHu4ecKuX COGIIMHEHHIA,

MapKHPOBKE M MEPEBO3KE TPY30B
110 JKEJIC3HOH JIopore.




2 CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

2.1 O0beM THCHUTLIUHBI U BU/IBI y4eOHOH padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3oBaTe/IbHOM M CIUTIIUHBI 72
B TOM YHUCIJIE:
OcHoOBHOe coiep:kaHue 72
B TOM YHUCIJIE:
TeopeTuyeckoe o0ydeHue 25
MPAKTUYECKHUE 3aHATUS 22
J1a00paTOPHBIE 3aHATHS 10
caMOCTOsATeIbHAs paboTa 11
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpeTUIEeCKoe O0yueHUe 25
MIPAKTUICCKHUC 3aHITHSI 4
KOHTPOJIbHbIE PadOTHI 1
B coomeemcmeuu ¢ yyeOHvim niaanom no umozam | cemecmpa ammecmayus
npo6ooUmMCcs 8 hopme KOHMPOJILHOU pabomul.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IJIAH U COJEePKAHNE NIPeMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue y4e0OHOro MaTepHuaia, IPaKTHYeCKUE U J1a00paTOPHbIE 3aHATHS,
CaMOCTOsITeIbHasi padoTa 00y4alouuxcs

O0BbeM
yacoB

®opmupyemble
KOMIIETeHIIM U

Paznen 1. Teopernyeckue 0CHOBbI XMMUU

8/1

Tema 1.1 CtpoeHue aToMOB.
[Tepuonuueckuii 3aKOH U
MEepUOINYECKas CUCTEMA
XUMHUYECKUX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOPTaHUYECKON 1 00mIel xumuu. [lepuoanyeckas
cucrtema xumudeckux aiemeHToB /.M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02

Conep:xxanue yueOHOIro MaTepuasa

CoBpemeHHas: MoJieNb CTpOoeHUs] aroMa. CHUMBOJIMUECKUMN SI3bIK XUMHU. XHMHYECKUM SJIEMEHT.
OnekTpoHHas kKoHpurypaius atoma. Kiaccudukaims XuMuyeckux uieMeHToB (S-, p-, d-
3JeMeHThI). BajeHTHbIe 371eKTpoHbl. BajneHTHOCTh. DeKTpoHHas MPUpOoJa XUMHUECKON CBSI3H.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XUMUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUIMYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMsL.

[Tepnoguueckast cucrema xumuueckux 3nemeHToB J[.M. Menneneesa. du3nUecKkuii CMBICI
Ilepunogmueckoro 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTU M3MEHEHHsI CBOMCTB XMMUYECKHX
AIIEMEHTOB, 00pa3yeMbIX MMM TMPOCTHIX U CJIOXKHBIX BEIECTB B COOTBETCTBHU C IOJIOKECHHUEM
XUMHYECKOro 3eMeHTa B I[lepuommdeckoid cucreme. MUpOBO33PEHUECKOE U HAYYHOE 3HAYECHHE
[lepuommueckoro 3akoHa .M. Menneneesa. [Iporrossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKHX HJIEMEHTOB

CamocrosiTesibHasi padota o0yuarommxes Nel

KoHncnekr, mnoaroroBka cooOmeHuid Ha TeMbl 1O BbIOOpy: HaHoTexHomoruss Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKU U Npou3BojcTBa B Poccuiickon denepanuu;
PanmnoaktuBHOCTE. McCnonb30BaHME pPAAMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE WM3IIy4eHHME M €ro HCIOIb30BAHME B TEXHUKE M MeIuLMHE. Permienue
TEOPETHYECKUX W DKCIIEPUMEHTAIBHBIX 33Ja4 IO BOINPOCAM: OCHOBHBIE INOHATHUS XHMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agaud Ha HAXOXXIEHUE OTHOCUTEIIBHOU
MOJIEKYJISIPHOM MAacChl, ONPEAEIEHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 IIpakTtuueckoe 3ansaTue Nel Pemenwe pacueTHbIX 3amad 1mo teme: "OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHHUSIM XUMUYECKUX peakiui'

OK 01 OK 02
IIK 1.2

1.1.3 IlpakTtnyeckoe 3ansaTHe Ne2 Pemenue 5SKCIEpUMEHTANBHBIX 3a7ady IO TeEMe:
ITepuonnueckas cucrema xumuueckux aneMeHToB J[.M. Menneneesa. CTpoeHue aromMa

OK 01 OK 02
IIK 1.2




1 2 3 4
1.1.4 TIpakTudeckoe 3anaTue Ne3d PereHue >KCIEepUMEHTAIBHBIX 33/lad MO TeMe: THIbl OK 01 OK 02
XUMHUYECKHUX CBA3EH. THUIBI KPUCTAIINYECKUX PELIETOK 2
Pa3znen 2. Xumuueckue peakuumn 10/2
Tema 2.1 Tunber xummueckux | 2.1.1 Knaccudukanus v THIIBI XUMMHUYECKUX PEAKIIMNA HEOPraHMYECKUX COSAMHEHHH OK 01 OK 02
peakuuii I[IK 1.2
Conep:xxanue yueOHOIro MaTepuaJa
Knaccupukamuss u TUNBI XMMHYECKHX PEAKIHHA C y4acTHEM HEOPTaHMYECKHX BEIIECTB.
CocraBieHne ypaBHEHHH PEaKUUi COEIWHEHHsS, Pa3IOKEHHs, 3aMeIleHusi, oOMeHa, B T.d.
peakuuii rOpeHusl, OKUCIEHUSI-BOCCTAHOBIICHUSI. 2
VYpaBHeHUsT  OKUCIEHUA-BOCCTaHOBIEeHMs. CreneHb  okucieHus.  Okucnurenb U
BoccTaHOBUTENb. (CoOCTaBI€HME U  ypPAaBHUBAHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKLIUU B
IpUPOJie, IPOU3BOJICTBEHHBIX IpoLleccaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrtosiTeibHast padoTa odyuarommxcs Ne2 1
Ananu3 u npeobpazoBaHue yueOHOM HH(pOpMAIHH.
2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 PemeHne OSKCIEPHUMEHTAIBHBIX 3a1ad T0 TEMe: 2 OK 01 OK 02
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH" [IK 1.2
Tema 2.2 DiiekTpoJMTHYECKAs 2.2.1 PacTBOpeHme Kak (PU3UKO-XUMHUYECKUH TPOIIecC. OK 01 OK 04
AUCCONHALMSA W HOHHBIH 00MeH IIK 1.2
Conep:xxanue yueOHOro MaTepuasa
Teopus ay1eKTpoInTHYECKON aucconnanuu. MoHbl. DIIeKTpOInThl, HEANEKTPOJINTHL. Peakiyn
HOHHOTO 0OMeHa. COCTaBlIeHHE PeaKMii HOHHOTO 0OMeHa IMyTeM COCTaBJICHUS UX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEeHUI. KHCIIOTHO-OCHOBHBIE peakiuu. 3aJaHusl Ha COCTaBJICHUE 5
MOHHBIX PeaKIuil.
[TpakTHyeckoe UCIOIb30BaHUE PEeaKIINi HOHHOTO 0OMEeHa U THAPOJIN3a B TEXHOJIOTUYECKUX
npoueccax  KeJIe3SHOZOPOXXHOT0 TpaHCIopTa. [lonartus: rajlbBaHOCTeTr U,
raJibBaHOIJIACTUKA, UX IPAKTUYECKOE 3HaUYEHHE B KeJIE3HOL0PO0KHOM X034UCTBE.
CamocrosiTeibHas padora odyuarommxcs Ne3
Ananu3 u npeobpazoBanue yueOHOW mH(popmarmu. [loaroroBka coobuieHuii Ha TeMy IO 1

BbIOOpY: [IpakTuyeckoe NpUMEHEHHUE AJIEKTPOoJiM3a: padUHHUPOBAHME, TaJIbBAHOILIACTHKA,




4

TaJIbBaHOCTCT U

2.2.2 JlabopaTopHoe 3aHsiTHe (padora) Nel "lMcciemoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOJUTHUYECKON aucconuranuu’

OK 01 OK 04
IIK 1.2

2.2.3 JlaGopaTopHoe 3ansTHE (padoTa) Ne2 "Peakiyu nonnoro oomena. ['maponus comneit”

OK 01 OK 04
IIK 1.2

Pazjen 3. CtpoeHne u CBOMCTBA HEO

raHH4Ie¢CKHUX BCIICCTB

712

Tema 3.1 Knaccudukanms,
HOMCHKJIATypa " CTpOeHHuE
HEOPTraHUYECKUX BEIICCTB

3.1.1 OcHOBHEBIE KIaCChI CJIOKHBIX HEOPTaHUYCCKUX COCI[PIHGHH?I.

OK 01 OK 02
K 1.2

Conep:xanue yueOHOIro MaTepuaJia

[Tpenmer Heopranuyeckoi xumuu. Kiaccudukaius HeopraHudeckux Bemect. [IpocTeie u
ciokHble BemiecTBa. (OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHUIBI, THAPOKCHIBI,
KHCJIOTBI, COJM). B3auMOCBSI3b HEOPraHMYECKUX BEIIECTB. ATperaTHbIE COCTOSHHS
BemecTBa. Kpucramimueckue u amopdHbie BemiecTBa. THIBI KPUCTAUIMUYECKUX PEIIETOK
(aToMHasi, MOJIEKyJIIpHAsi, MOHHAs, MeTa/lInyeckas). 3aBUCUMOCTh (PU3MUECKUX CBOMNCTB
BEII[ECTBA OT THMNA KPUCTALINYECKON PEMIETKH. 3aBUCHUMOCTh XUMHUYECKOW aKTHUBHOCTH
BEIIECTB OT BHJA XUMHUYECKOW CBS3M M THUIA KPUCTAUIMUECKOW pemeTku. [IpuauHbl
MHOr0o00pa3usi BEIIECTB

CamocrositeibHas padora o0y4yarommuxcs Ne4
AHanu3 1 npeodpazoBaHre yueOHOM HHPOPMAIIUH.

3.1.2 IlpakTtuyeckoe 3aHsaTHe Ne5S  PemeHne  NpakTHKO—OPHEHTHPOBAHHBIX
HKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe: YucThle BenecTsa U cMecu. JIMCIEpCHBIE CUCTEMBI.

OK 01 OK 02
IIK 1.2

Tema 3.2 OuU3uKO-XUMHUYECKUE
CBOMCTBA HEOPraHUYECKUX BEILIECTB

3.21 IlpakTtuyeckoe 3aHsaTHe Ne6  PemeHne  NpakTHKO—OPHEHTHPOBAHHBIX
AKCIIEPUMEHTANIbHBIX 33a4 1o TemaM: "Mertainsl"; "Hemeramns"

OK 01 OK 02
K 1.2

CamocrositeibHas padora o0y4yarommuxcs NeS

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX 33JaHUK Ha CBOWCTBA, COCTaB, NOJY4YEHHE U
0e30IacHoOe HCI0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTHUYECKOW AEATEIbHOCTH YeJIOBEKA.
[TogroToBka cooOmieHuit Ha TeMy 1o BbIOOpy: [IpuMeHeHHWe HeMeTalloB B
JKEJIE3HOAOPOKHOM X03s1cTBe. [IpaBuiia nepeBo3KU HEMETAIUIOB I10 KEJIE3HOU 10pore.
[TonroroBka K UTOrOBOM KOHTPOJIbHOM paboTe MO KjlaccaM HEOPraHMYEeCKUX COETUHEHMIA:
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeLIeCTB  (OKCHJIOB,
TUAPOKCUOB, KHCIOT, CoJied U Jip.). 3aKOHOMEPHOCTH B H3MEHEHHHU CBOMCTB IMPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCIMHEHUH, BBICHIMX OKCHAOB M TUAPOKCHJIOB. MneHTHdukauus




1 2 3 4
HEOPraHMYECKHUX BEIIECTB C HCIOJb30BAaHMEM UX (U3UKO-XMMHUYECKUX CBOMCTB,
XapaKTEepHBIX KAYECTBEHHBIX peaKLuil
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUECKast CBSI3b HEOPTaHUYECKUX COCTMHCHUI OK 01 OK 02
HEOPraHUYECKUX COCIMHECHUI Hrorosasi koHTpoJibHasi padora Nel IIK 1.2
Hmoz | cemecmpa: MaxcumanbHas yaeOHast Harpy3ka (BCero) 30
O0si3atesbHas ay TUTOpHAs yueOHas Harpy3Ka (Bcero) 25
[IPAKTUYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHAst paboTa 1
Paznea 4. CtpoeHue u cBOIiCTBA OPraHNYeCKUX COeIMHEHHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 IToHstue 00 opraHMYecKHX BEIISCTBAX, UX MPUMEHEHHE Ha XKele3Hou nopore. Teopus OK 01 OK 02
CTpPOCHHUE u HoMmeHkiarypa | A.M. Bytneposa. Kitaccudukarysi opraHn4eckux BENiecTB K 1.2
OpPraHUYECKUX BEIIECTB Conepixanue y4yeGHOro MaTepuaJia 2
IlosiBieHre M pa3BUTHE OPraHUYECKOW XMMHM Kak Hayku. I[Ipeamer OopraHu4eckol XUMMH.
MecTo ¥ 3HaueHHWE OPraHMYECKONM XMMHHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTpPOCHHE KakK TMOPSIOK COEIMHEHUS aTOMOB MOJIEKYJIE COIJIaCHO WX BaJEHTHOCTH.
[IpuMeHeHnEe OpraHMYECKHX BEIIECTB Ha Keyle3Hod gopore. Ilonmokenus Teopum
XUMHUYECKOTO CTpoeHus opraHudeckux coeanHeHuit A.M. BytnepoBa. YriepoaHsiii ckener
OpPraHN4eCKON MOJIEKYJIbI 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO CTPOEHUSI MOJIEKYIL
M3omepust u wuzomepbl. llonstue o ¢yHkumonaneHOM rpynme. Pamukan.  [IpuHiunsr
K1accu(UKalUM OpraHUYEeCKUX COeTUHEeHHH. MeXayHapoaHas HOMEHKJIATypa M IpPUHLHIIBI
HOMEHKJIATypbl OPraHUYECKUX COSAMHEHUH.
CamocTrosiTe/ibHasi padoTa odyuarouuxcsi Ne6 1
[Ton6op, ananu3 u npeodOpasoBanue yueOHOH mHPopmauuu. [loaroroBka cooOuieHHi Ha
TeMbl 10 BBIOOPY: JKmsHb u gestensHocTh A. Kekynme. JKusup n jmesrensHocts M.
bepuennyca. )Kusnp u gestensHocts @. Bemnepa.
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AJKaHBI: COCTaB, CTPOSHUE, TOMOJIOTHICCKHMA PS/I. OK 01 OK 02
COEIMHEHUI K 1.2
Conep:xxaHue yueOHOro MaTepuasa 2

[IpenensHble yraeBoaOpOabl (ajgKaHbl M LUKIOANKaHbl). OCOOEHHOCTH Kiaccu(UKaLUU U
HOMEHKJIATYpbl, H30MepHsi, (U3MYECKHEe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIOCOOBI
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nosydyeHuss. ['opeHume MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHMKOB TEIUIA B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MPHPOJIE
U IPUMEHEHUE aJIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsTHe Ne7/ PemieHue HKCHEpUMEHTANIBHBIX 3aJad IO TEMeE:
"CpaBHUTEIbHASA XapaKTEPUCTHKA METaHa U dTaHa"

Copnepxxanue yuyeOHOro MmarepuaJia

Kunkue yrneBomopoabl (OEH3UHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KayecTBE
TOPIOYEro B JIBUraTeNsiX BHYTPEHHEIO CrOpaHMs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO
TpaHcmopTa. TBepable YrieBoAopoasl (mapaduHbl) — KOMIIOHEHTHI JKHUJIKHUX CMas3ok,
UCIOJB3YEMBIX JUI CMa3KuM TPYLIMXCA Y3J0B TEIJIOBO3HBIX JIBUraTelled, OCEBbIX
MOJAIIUITHUKOB BaroHOB 3JI€KTPOBO30B, TEIJIOBO30B. ['aJloreHNpon3BOAHbBIE YTIIEBOJAOPOIBI -
B Ka4eCTBE XJIaJareHTa B pepprkepaTopHbIX BaroHaX.

OK 01 OK 02
I[IK 1.2

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS

OK 01 OK 02
K 1.2

Coaep:xxanue yueOHOro MaTepuaJia

Henpenenbuble (ankeHbl, alKUHBI M ankagueHbl). OcoOeHHOCTH KIacCH(PUKALUU |
HOMEHKJIATypbl, HW30MepHsi, (U3MUECKHe CBOWMCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
nonyyeHusi. ['opeHue aleTwieHa KaK HCTOYHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM IS
CBApKM M pe3Ku MeTawioB. [lpakThueckoe MNpPUMEHEHHE QJIKEHOB U aJKaJuEHOB B
JKEJIE3HOAOPOKHOM XO3SIMCTBE

CamocrositeibHas padora o0y4yarommuxcs Ne7
[Ton6op, aHanu3 u npeodbpazoBaHue yueOHON HHPOPMALIMH.

4.2.4 Ilpaxtuuyeckoe 3aHsaTHe Ne8 PemieHue sKCHIEpUMEHTANbHBIX 3aJad IO TEMeE:
"IlosrydyeHne 3TUIIEHA U U3YUYEHHE €ro CBOMCTB"

Conep:xxanue yueOHOIro MaTepuasa

[IpumMeHeHHs TIOMTUMEPOB HAa MPEANPUATHUSX IKEJIE3HOJOPOKHOTO TpaHCHoOpTa  JUIs
AIIEKTPOU3O0JIALIMM, PYKaBOB TOPMO3HOM CHCTEMBI II0€3[0B, IPUBOJHBIX PEMHEM,
S00HUTOBBIX  COCYJOB aKKyMyJIATOpOB, JeTajled M  3allUTHBIX TOKPBITHH  Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE

OK 01 OK 02
K 1.2

4.2.5 TIpaktudeckoe 3ansitie Ne9 PemieHue »SKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
"AleTHIIeH U ero roMoJoru" (AJIKUHBI)

Conep:xxanue yueOHOro MaTepuasa

[IpuMeHeHre noauMepbl HA OCHOBE MPOU3BOIHBIX aJJKMHOB B KAUE€CTBE M3OJISIIIUU 3AIIUTHBIX

OK 01 OK 02
K 1.2
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000510U€eK KaOeIbHBIX I/ISIIGJ'II/Iﬁ " IIpOBOAOB, BHYTpeHHeﬁ OTACJIKH IMaCCaXXKUPCKUX BaroHOB U
BAaroHoB JJICKTPOIIOC310B. HpI/IMeHeHI/Ie alcTujICHa U €ro IOMOJIOIOB Ha MPCANPHUATUAX
JKCJICBHOOOPOKHOI'O TPAHCIIOPTA.

4.2.6 Apensl. CoctaB, CTpOCHHE, MTOJTyYCHUE

OK 01 OK 02
IIK 1.2

Copnepxxanue yuyeOHOro MmarepuaJia

OcobeHHOCTH KJIacCM(pUKALMM M HOMEHKJIATYphl, H30Mepus, (U3NYECKUe CBOICTBa,
XUMHUYCCKUC CBOfICTBa, CIIOCOOBI IIOJIYUCHMUA. HpI/IMeHeHI/Ie ApCHOB M HUX TI'OMOJIOTOB Ha
OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHcnopra.  TOKCHYHOCTH — apOMaTH4ECKHX
YIJIEBOJOPOAOB. SINOXUMHKATEI.

4.2.7 Tlpaktnyeckoe 3aHsaTHe NelQ Pemenuwe skcnepuMeHTANbHBIX 334ad IO TEMeE:
"CpaBHHUTENbHASI XapaKTEPUCTUKA CIIUPTOB"

Coaep:xxanue yueOHOro MaTepuaJia

OpHOaTOMHBIE CHHPTHI — KaK OCHOBA JIAKOKPACOYHBIX MATEPHAJIOB HAXOJIIIUX CBOE
NPUMEHEHHE B JKEJIC3HOJOPOKHOM XO3SHCTBE (Kpacka Uil MOKPBITHUS MAaCCAKUPCKUX U
IPy30BBIX BAaroHOB; IIACTU(UKATOPHI, MpPHUMEHSEMBIE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKHMX JI€TANSIX TMOABMKHOTO COCTaBa M T.1A.). [IprMeHeHue STUJICHTIUKONSA H
[IIMIEpUHA B KadecTBe AaHTU(PH30B B paaudaTOpax CHCTEM OXJIAXKICHHS JBUTATelIen
BHYTPEHHETrO CrOpaHus; THIPABIMYECKUX, TOPMO3HBIX M 3aKaJIOUYHBIX IKUAKOCTEH B
MOJIBM)KHOM ~ COCTaBE€  JKEJIE3HOJOPOKHOTO  TpaHcmopTa. IIpakThueckoe  3Ha4YCHHE
apOMaTUYECKUX CIHUPTOB M HMX MPOMU3BOJTHBIX B XKEJIE3HOJOPOKHOM XO3AHCTBE. Y CIOBHUS
NEPEeBO3KU CIUPTOB MO KeNe3Hoi gopore. [IpakTnyeckoe 3Hau€HNE MHOTOATOMHBIX CITUPTOB
B JKEJIE3HOJIOPOKHOM Xo3siicTBe. IlepeBo3ka apoMaTnyeckux CIUPTOB IO JKEJIE3HOH J0pore,
MapKHPOBKA I'PY30B.

OK 01 OK 02
I[IK 1.2

4.2.8 Anpneruasl. KapOonoBbie kucioTsl. CocTaB, CTpoeHUE, KiIacCU(UKALINS

OK 01 OK 02
K 1.2

Coaep:xxanue yueOHOIro MaTepuaJa

OcoOenHocTH KjIacCU(PUKAMM W HOMEHKIATyphl, H30Mepus, (usnueckue CBOMCTBaA,
XHUMHUYECKHE CBOIMCTBA, CIOCOOBI MOIy4YeHHUs. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
ux Morouiee neiictaue. CioxHble 23QUpPbI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocrosiTeibHas padoTa odyuaromuxcs Ne§
[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
TEMy 10 BBIOOPY: MypaBbuHas KHCIOTa B TPUpPOjE, HAyKe M mpousBojacTBe. Mcropus
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ykcyca. [lpakTuueckoe 3Hau€HUE aIbJETHIOB M HX IMPOU3BOJIHBIX B KEJIE3HOAOPOKHOM
xo3sicTBe. IlepeBo3ka albAETHIOB IO JKEJIE3HOW JOpOre, MapKUpPOBKa TIPY30B.
[IpakTueckoe 3Ha4YeHHE KAPOOHOBBIX KUCIOT M HUX MPOHU3BOAHBIX B IKEJIE3HOAOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOW JI0pore, MapKHUpPOBKa IPY30B.
[TpakTHUeckoe 3HaYeHHE KUPOB U UX IPOU3BOIHBIX B JKEJIE3HOJOPOKHOM XO3HCTBE.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CpoiicTBa anpAeriu10B 1 KAPOOHOBBIX KUCIOT"
Conep:kanue y4eOHOIro MaTepuaa

MypaBpiHBII ~ ampAETHI  KAaK  KOMIIOHEHT  OaKeJIMTOBOrO  JlaKa,  SBISIOIIMMCS
AQHTUKOPPO3MOHHBIM TOKPBITUEM [yl BaroHOB. TEKCTONMT KaK OCHOBA JJIsl M3TOTOBJICHUS
3y04aThIX KOJ€C, BKJIAJblIed MNOJUIMIHMKOB, a TakkKe KaK d3JEKTPOU30JISATOpP.
ACOOTEKCTOJIUT KaK KOMIIOHEHT JJIs1 U3TOTOBJICHUS TPYLIMXCS JIeTallel AUCKOB CLEMICHUS U
TOPMO3HBIX KOJOJOK Ha JKEJIE3HOJOPOXKHOM TpaHcmopre. [lpumeHeHue arneroHa B
KEJe3HOIOPOKHOM X03sicTBe [IpuMeHeHne maBeneBoil KUCIOThI ISl OYMCTKU METAJUIOB OT
pKaBUMHBI MU HAaKWUIIM, B TOM YHCIIE U B KOTJAaX JIOKOMOTHBOB. IlepeBo3ka M MapKHpOBKa
JIBJIETUJ0B U KapOOHOBBIX KUCIIOT I10 JKEJIE3HOU Jopore

OK 01 OK 02
OK 04
IIK 1.2

4.2.10 INpaktuyeckoe 3anHaTHe Nell Pemenune sSKCHEpUMEHTATIBHBIX 3a1a4 IO TEME:
"Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:xxanue yueOHOro MaTepuasa

ByTuhnanerat Kak KOMIOHEHT NeHTadTaJleBbIX 3MaJsiel, UCN0JIb3yeMbIX [IJIl OKpPAaCKH
NACCAKUPCKUX  BAaroHOB U JIOKOMOTHUBOB;  3JIEKTPOU3OJIAMOHHBIX  JIAKOB,
IpUMeHseMBIX [IPU PEMOHTe TATOBBIX ABUraresied. JKupbl Kak MOpOAYKT HUTAHUS U
XMMHUYECKOE ChIpbE. 3aMEeHa XHMpPOB B TEXHUKE HEIMUIIEBBIM ChIpheM. MblIA BBICUIMX
)KUPHBIX KHMCJOT KaK 3aryCTUTeJM B IUJIACTUYECKHMX CMa3KaX, IpPHUMEHSeMBbIX B
pPa3/JIMYHbIX MeXaHHW3Max JJI1 CMas3KWU MOAIMIHUKOB, 3yO0YaThbIX KOJieC, BAHTOBBIX U
LeNIHbIX Iepesay, LIApHUPHBIX CoeJUHEeHUM U Ap. CHHTETHYECKHE MOIOIINE CPEICTBa
(CMC): nocToMHCTBA ¥ HETOCTATKH.

OK 01 OK 02
I[IK 1.2

4.2.11 AMuHBI. AHUIAH

OK 01 OK 02
K 1.2

Coaep:xxanue yueOHOIro MaTepuaJa
Oco0OeHHOCTH KJIacCH(PHUKAIMM W HOMEHKIATYphl, H30Mepus, (HU3UUeCKHe CBOWCTBA,
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIYYCHHUS.

CamocrosiTeibHast padoTa odyuyarommuxcs Ne9
[TonGop, ananu3 u npeobpazoBanue yueOHOW mHGbopmanuu. [logroroBka cooOrieHuii Ha




1 2 3 4
TeMy 1o BbIOOpY: JKuszHb u gesrensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacUTENH.
[TpakTHyeckoe 3HauYE€HHWE aMUHOB U MX IPOMU3BOJIHBIX B IKEJIE3HOJOPOKHOM XO3SIMCTBE.
ITepeBo3Ka aMHHOB 110 JKE€JIE3HOH opore, MapKUpPOBKA I'PY30B.
4.2.12 JlabopaTopHoe 3aHsiTue (padora) Ne4 "AmuHokuciotsl. benku. PacrnosnaBanue 2
BOJIOKOH"
Copnepxxanue yuyeOHOro MmarepuaJia
KanpoH — kak KOMIOHEHT BHYTPEHHEH OTJENIKHA MOJBMKHOTO cocTaBa. [IpumeHeHue kies Ha OK 01 OK 02
OCHOBE I10JIMaMHJIa B BArOHOCTPOECHUU JJIsl CKJIEUBaHMsI. MUIOpa-noporuiacT — Kak OCHOBA OK 04
JUIA  TEIUIOM3O0JISALMM HM30TEPMUYECKUX, IMMACCAXKUPCKUX U pePpuKEepaTOpHbIX BaroHOB. K 1.2
TexHnyeckuil BOWJIOK KaK IPOKJIAJ0YHbIA Marepual B OyKcax IpU PEMOHTE BaroHOB U
JIOKOMOTHBOB. 3HAu€HHE AMHUHOKAIpPOHOBOM M aMHHOPHAHTOBON KHUCIOT A OOBEKTOB
JKEJIE3HOAOPOXKHOrO TpaHcmopra. buocunTe3 OenkoB. XUMHYECKHE BOJOKHA M UX
IPUMEHEHUE Ha JKEJIE3HOI0OPOKHOM TPaHCIIOPTE.
Tema 4.3 WNnentudukanus | 4.3.1 JlaGopaTropHoe 3ansaTue (padora) NeS "Cpoiicta yrinesoaos" 2 OK 01 OK 02
OpraHUYECKUX BEIILIECTB, ux | Conepxkanue y4ueOHOro MaTepuaja OK 04
3Ha4YeHHe U NpUMeHeHue B OblToBOM | [IpuMeHeHHne mpeccoBaHHOM ApeBeCHHBI JUIsl BKJIAABIEH MOALIMITHUKOB, BTYJIOK, OMOPHBIX K 1.2
U TIPOM3BOJICTBEHHOM JESTENbHOCTH | IJIUT, W3TOTOBJICHUS IIECTEPEH MOABUKHOIO COCTaBa IKEJIE3HOJOPOKHOIO TpPAHCIIOPTA.
4eJI0BeKa Yri1eBoAbl M X pOJIb B )KUBOH npupoze. Pa3suTre caxapHoil npoMsliuieHHOCTH B Poccnn.
4.3.2 Ponp XMMHUU B OOECIIEYCHHWU OHKOJIOTUYECKOW, HSHEPreTHYeCKOH U THIEBON OK 01 OK 02
0e3011acHOCTH K 1.2
Conep:xxanue yueOHOro MaTepuasa 2
Ponbp oprannueckoil XMMHMM B pEIIEHUU MPOOJIEM DSHEPreTUYecKol Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(ampTEepHAaTUBHbIE MCTOYHUKHM 3Hepruu). OmacHOCTh BO3JEHUCTBUS Ha >KUBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTHEJIbHBIX KJAaccoB  (YIJIEBOAOPOJIbI, CHHUPTHI, (HEHOJIbI,
XJIOPOpPraHUYeCcKHe MPOU3BOJHBIE, aJbJACTUABI U Jp.), CMBICI IOKa3aTels MpeaesbHO
JOIYCTUMOW KOHIIEHTpauu. Yesi0BeK B MHpe BeIeCTB M MaTepuasoB. XUMUA U
3/10pOBbe YeJI0BeKa
Pa3zpnen 5. Kunernueckue M TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX peaKiuii 2/0
Tema 5.1 Ckopocts xumuyeckux | 5.1.1 TIpakTuyeckoe 3ansitue Nel? PemeHue >KCHEpUMEHTANbHBIX 33734 10 TEME: 2 OK 01 OK 02
peaknuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XMMHUECKHX peaklnii. XuMuieckoe paBHoBecue" I[IK' 1.2

Coaep:xxanue yueOHOIro MaTepuaJia




1 2 3 4
ByepHbie pacTBOpHI B TEXHOJIIOTHYECKHUX Mpoleccax (IpH 3JIeKTPOXHUMUUSCKOM HAaHECCHUH
3alIMTHBIX TIOKPHITHH, B IPOU3BOJICTBE KPacUTEJICH)
Paznen 6. PacTtBopbi 2/0
Tema 6.1 Ilonsarue o pactBopax 6.1.1 IIpakTuyeckoe 3ansitue Nel3 PemieHue >KCIEpUMEHTANBHBIX 33434 IO TEME: 2
"PacTBOpBI, HCTIOIB3YEeMbIE B OBITOBOI M IIPOU3BOJICTBEHHOM EATEILHOCTH YesloBeKa" OK 01 OK 02
Copnepxxanue yuyeOHOro MmarepuaJia K 1.2
IlepeBo3ka pa3iUUHBIX KUJIKOCTEH IO KeJe3HOoW popore. PacTBOphl, HCHOJb3yeMble B ’
OBITOBOW, IPOU3BOJICTBEHHOW JIEATENbHOCTH YeEJIOBEeKa. PacTBOphl, IpUMEHSEMbIE B
HKEJIe3HOIOPO’KHOM XO35HCTBE
Paznes 7. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITeJIbHOCTH YeJ10BeKa 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmue qocTHXEHUSI XUMUYECKOM HAYKH M XUMUYECKOM TEXHOJIOTHH OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YyeJloBeKa K 1.2
Coaep:xxanue yueOHOro MaTepuaJia 2
Hogeiinme 10CTMOKEHMS XUMUYECKOH HAyKd W XMMHYECKOM TexHojoruu. Pomb Xumuum B
00ecreyeHNH SKOJIOTMYECKOM, HHEPreTMYeCKOM M MHIIEBOM O0e30MacHOCTH, pPa3BUTHU
MeauUuHbL [IpaBuiia moucka v aHaiu3a XUMUYECKOH MH(OpPMAIUU U3 Pa3IMYHbIX UCTOUHUKOB
(HayuHas ¥ yueOHO-Hay4YHas JIMTEpaTypa, CpeACTBa MacCOBOM MH(pOpMaLnH, ceTh MHTEpHET)
CamocrosiTeibHast padoTa odyuyarommxcst Nel0 2
[Touck n aHamM3 HHGOPMAIIMK O IPUMEHEHUH XUMHUYECKUX BEIECTB M TEXHOJIOTHH C ydeToM
Oyxayuiel mpoecCHOHATbHON JEATEbHOCTH 110 TEMaM: BayKHEHILINE CTPOUTEbHbBIE MaTepUallbl,
KOHCTPYKLIMOHHBIE MaTepUabl, KpPAaCKH, CTEKJIO, KEPaMUKA, MATEPHAIBl AJIS DJIEKTPOHHUKH,
IPUMEHSIEMBIE B KEJIE3HOI0POKHOM XO035HCTBE
7.1.2 TIpoMeskyTOYHAs aTTecTALMS 1O JUcHMILIMHE. [[nddepeHpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
IIK 1.2
Hmoz |l cemecmpa: MakcumanbHas yueOHasi Harpyska (BCero) 42
OOs3aTenbHast ayAMTOpHAs y4eOHas Harpyska (Bcero) 36
MPAKTUYECKUE 3aHATHS 14

nabopatopHbie 3aHATHS (PabOThI)
camocrosTelbHas paboTa
Qg depeHIIMPOBaHHBINA 3a4eT

N OO




2 3
HToro: MakcumanbHas ydeOHas Harpy3ka (BCero) 72
O0s3atesbHas ay TUTOpHAs yueOHas Harpy3Ka (Bcero) 61
[IPaKTUYECKUE 3aHATUA 26

nmabopatopHbie 3aHsATH (PabOTHI) 10

camocrosTelbHas paboTa 11

KOHTpOJIbHast paboTa 1

Hmoeosas ammecmayus 6 ghopme nupdepeHInPOBAHHOTO 3a4eTa




3. YCJIOBUSI PEAJIM3ALIMA TPOT'PAMMBI OFIIIEOBPA3OBATEJIBHOM
AANCHUITIINHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecedeHnIo

VY4eOHbIi peaMeT peanzyeTcs B yueOHoM KadbuHeTte: Jlaboparopust XUMUHU B OMOJIOTHH
Obopyoosanue yuebrnoco kabunema.

1. IlocamouHble MecTa MO KOJIMYECTBY 00YYarOIINXCS.

2. Pabouee mecTo nperogaBarersi.

3. Meroanyeckre MaTepralibl 0 JUCIUILIIMHE

4.Becol ananutudeckue (1 mr.).

5. Xumuueckas nocyza.

6. Moienu KpuCTauIMUeCKuX peméTok. (3 mr)

7. CoopHBIi ipUOOP I OTy4deHus TazoB (1 mrT.).

8. Habop Ne3 BC «Illemoum.

9. HaGops! peakTHBOB IO OPraHNYECKON XUMUHU.

10. HaGop uHIUKATOPOB.

11. HabGop nnakaToB 110 HEOPTaHUYECKON U OPraHMYECKON XUMUU.

Texnuueckue cpeocmea 00yyeHus.

-TB

- BUJIEOMarHuTopoH

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea 0Oyuenus.
1. DVD Opranunueckas xumus. Yactb 2. IIpuposHble MCTOUHUKU YrieBoaopooB. COUPTHL U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Opranunueckas xumus. Yacte 3. Anpaerunpl U KapOOHOBbIE KUCIOTHL. CIOXKHBIE
s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YrneBossl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoaepikaiiie opraHHYecKue BeliecTBa. benkwu.
CuHTeTHYeCKuEe BEICOKOMOJIEKYIISIpHbIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonbHbIN XUMUYECKUH dKCTIEpUMEHT» 150 MUHYT.

3.2. UupopmanuoHHOe obecniedeHHe peain3aluu MPOrpaMMbl



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

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Audunorenosa N.B. Xumus: y4eOHUK U TPaKTUKYM JUIS CpelHEro mpodecCHOHaIbLHOTO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., uchnp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

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

Kazan. Ham. uccnen. texnon. 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 oopamenus: 14.03.2025) / - Pexxum noctyna: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYITHOM H3JIOKEHUHU: ydeOHoe mocobme minsi cmo / H.FO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbli //  Jlab: d2nekTpoHO-OMOiMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (nara ob6pamienus: 14.03.2025) / - Pexxum mgocrtyma: amis
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4Ho-nomyJisipHbIii POEKT «DJIEMEHTHI OOJBIION HAayKu « ((pHU3MKa, XMMHS, MAaTCMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH Hayku, KHHWTH, HAyYHO-TIOIYJISIPHbIC

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

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum nocTyrma: cBOOOHBIIA.

2. CailT Hay4HO-TIONYJISIPHOTO JXKypHana «Xumus U 3u3Hb». https:// gotourl.ru/4785 Pexim
JIOCTYTIa: CBOOOTHBIN.

3. CallT 0 XuMHUM: KIaCCUUYECKUE YYEOHUKH, CIPABOYHUKH, OSHIUKIIONEIUH, TOUCK
OPraHWUYECKUX U HEOPraHMYECKHX pPEeakKIWii, COCTaBICHHE ypaBHeHHU peakuuid. https:// www.
xumuk.ru/ Pesxum nocTyrma: CBOOOIHBIIA.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUN U BUICO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

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

5. DmnektpoHHas wuH(poOpManMoHHO-OOpa3oBaTenbHas cpena Ha miaatrgopme  Moodle.

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

3.3 Ilporpamma oOecnedeHa HeOOXOAMMBIM KOMILIEKTOM JIHIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA JUCHUIIJIMHBI

KOHTpOJ'IB N OLCHKa peE3yJbTaTOB OCBOCHUA O6H.[€O6p330B3T€J'II:HOI>i JUCIHUITIINHBI

«XuMus»  pacKpbIBarOTCA

qcpes3 AUCHUIUIMHAPHBIC

pE3yIbTATHI,

HaIpaBJICHHLIC Ha

dbopMupoBaHre O0ITNX KOMIETSHIIMH 10 pa3ielaM U TeMaM COJCpKaHus y4eOHOTO MaTepHaa.

[TpomexyTtounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

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
P3: Tema 3.1 XUMUYECKUX (HOPMYIT;

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- 3a7aHus HA KCIIOJIb30BaHUS
XAMHUYECKOH CUMBOJIUMKUA U
Ha3BaHUM COCAMHCHUM  IIO
HOMEHKJIaType
MEXIyHApOIHOTO coro3a
TEOPETHYCCKOM M TIPUKJIIATHOM
XAMHUA 31 TPUBUATBHBIX
Ha3BaHM IS COCTaBJIEHUS
XUMHYECKHUX (POPMYIT;

- 3aciaymuBaHuEe COOOIICHHIA
U OIIEHKA UX IOATOTOBKH;

- PesynmbraT  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITCIIBHBIX PaloT;

- Pesynbrar  BBIMOJTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJaHMA,;

- Iloxbop,
npeoOpa3oBaHue
uH(popMaluu

aHamM3 |
yueOHOi

OK.02

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN 0npoc

- 3aciymmBaHue COOOIIECHUMN
U OIICHKA UX IMOJITOTOBKH;

- 3a7aHusa Ha MCIIOJIL30BaHUS
XAMHYECKOW CHMBOJHKH H
Ha3BaHUM COEAWHEHHWH IIO
HOMEHKJIaType
MEXyHApOIHOTO cor03a
TEOPETUYECKON U MPUKIIAJTHON
XUMHU u TPUBHAIILHBIX
Ha3BaHMH I COCTaBICHUS
XUMUYECKHUX (HOPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pesynprar  BBIMOJTHEHUS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHUS;

- ITon6op,
npeoOpa3oBaHue
nHpopmaruu

aHAM3 |
yueOHOi

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN Onpoc

- 3aciymmuBaHue COOOIICHUM
Y OLIEHKA UX MOATr0TOBKH;

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

- PesynbraT  BBINOJIHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX pabOT

- PegynmbraT  BBINOJHEHUS
MPAaKTUYECKON pabOThI;

- PegynmbraT  BBINOJHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- ITonGop,
npeoOpa3oBaHue
uHpopManuu

aHamM3 |
yueOHOM

OK.07

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uH(popMaluy,

aHaMM3 |
yueOHOi

MK 1.2

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- 3aciymuBaHue COOOIIEHUM
M OIIEHKA UX TTOATOTOBKH;
-[IpakTHKO-OpHEHTHPOBAHHEIE
3aIaHus;

- Tlombop,
npeoOpa3oBaHue
uHpopManuy,

aHaM3 |
y4ueOHOM

5 HEPEYEHBb UCITOJIB3YEMbBIX METO1OB OBYUEHUSA

5.1 TlaccuBHBIE:

HU3YUYCHHOI'O MaTc¢pHralia

OTPOC, PENPOAYKTHUBHBIE YNPAKHEHUS 10 3aKPEIUVICHHIO W OTpadOTKe

5.2 AKTUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTUYCCKHUC 6CCCIILI, AUCKYCCHH, prrJ’IBIfI CTOJI,

MMpEe3CHTal s, BUKTOPHHA, KBECT.




