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1 TACIIOPT PABOYEM ITPOTPAMMBI YYEBHOTI'O ITIPEIMETA
OV 12. XUMUA

1.1 O6nacTe npumMeHeHuns padoyeii NPOrpaMMblI

PabGouast mporpamma yueOHOTO HpeaMeTa SBISETCS YacThbl0 MPOTPaMMbI CPEAHEro (TIOJIHOTO)
obmero oopazoBanus B cootBercTBHH ¢ PI'OC CIIO 1o cnermanbrocT 13.02.07 DnekTpocHabkKeHHE
(yTBepkaeH npukazoM Munnpocseuienust Poccuu ot 16.04.2024 Ne255).

ITpu peanuszanuu pabodel MpoOrpaMMbl MOTYT HCIIOJIB30BaThCsl pa3IMYHbIE 0Opa3oBaTelbHbIE
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIIOTUH, YIEKTPOHHOE 00yUYCHHE.

Pabouas mporpamma yuyeGHOro mpeaMeTra MOXKET OBbITh HCIOJIB30BaHa B MPO(hecCHOHAIbHOM
MOJTrOTOBKE, IEPEHOATOTOBKE U MOBBIIICHUU KBATH(UKAUN pabouux 1o npodeccusim:

—  DJIGKTPOMOHTEP KOHTAKTHOM CETH;

—  DJIGKTPOMOHTE IO IKCIUTyaTallu! PaCcTIpeICTUTEIbHBIX CETEH;

—  DJIGKTPOMOHTEP TATOBOMU IMOJICTAHIINY.

1.2 Mecto yuyeoHoro npeamera B ctpykrype OIIOII-TIIICC3:

OOm1e00pazoBaTebHBINA TIpeaMeT «XUMHsD) U3ydaeTcss Ha 0a30BOM ypoBHE B 00IIe00pa30BaTEIbHOM
IIMKJIe Y4eOHOro I1aHa OCHOBHOM NMPO(ecCHOHAIBHONW 00pa30BaTeIbHOM MMPOrpaMMbl M3 0053aTENIbHBIX
npenMeTHbix obnacteit ®I'OC cpeanero obuiero odopazoBanus, s crenuanbHocTeil CIIO. C yuérom
npodwis OCBaMBA€MOHl CIELMANbHOCTU JaHHAas ydeOHas AMCUUIUIMHA (IIPEeIMET) peanu3yercs Ha
1 xypce.

TpynoemkocTs mpeamera «XuMush» Ha 0a30BOM ypOBHE COCTaBISeT 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIi1 MOAYJIb (6 pa3ienoB) U 8 YacOB — MPUKIAAHON MOayJb (1 paszmen), BKIIOYAIOIMIMN MPAKTUKO-
OPHEHTUPOBAHHOE CO/IEP)KaHUE KOHKPETHOM MPOo(ecCHy WK CIeLUaIbHOCTH.

[puxnanHoit Moxysb BKIIOUaeT oAuH paszaen. Paznen 7 «Xumus B ObITy M MPOU3BOACTBEHHOM
JeSITeIbHOCTH YeJIOBEKa» peanu3yeTcs Ul YKPYITHEHHbIX TPy creruansHoctel / npodeccuii: 13.02.07
Ha MaTtepuaie, CBS3aHHOTO C SKOJOTMYECKOW O€30MacHOCTBI0O M OIEHKOW TIOCIENCTBUM OBITOBOM U
MPOU3BOJICTBEHHOM AESATENBHOCTH, [0 OTPACIISIM Oy ay1iei mpoheCCHOHATBHON ASSITENPHOCTH O0YYaFOIIXCS.

1.3 [InaHupyeMble pe3yJbTaThbl OCBOCHHS Y4eOHOTrO MmpeaMeTa:
1.3.1 Ilens yueOHOTrO IIpEeaMETA:

DOopMHUPOBAHUE Y CTYJEHTOB MPEICTABICHHS O XUMUYECKOM COCTABISIIONIEH €CTECTBEHHOHAYYHOU
KapTHUHBI MHpa KaK OCHOBBI TIPHHATHUA peIHeHI/II\/’I B JKM3HCHHBIX W TPOMU3BOACTBCHHLIX CHUTyallUsAX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHOM CpeJie.

3agaun npeMera:

1) chopmupoBaTh NOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHKS XMMUYECKUX MPOIECCOB M SBIICHUM
B OKpYXKaIOILIEH cpelie, UEJOCTHOM HAy4HOM KapTHHBI MHpa, B3aUMOCBS3M M B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABISTH ()OPMYJIbI HEOPrAHMUYECKUX U OPraHMYECKUX BEIIECTB, YPABHCHHS
XUMHYECKHUX PEAKIHi, OOBSICHATh MX CMBICIT, HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKA TPOBEACHHS TMPOCTEHINNX XUMHYECKHUX OSKCICPHUMEHTATBHBIX
UCCIIEIOBAaHUN C COONIOIEHHEM TpaBWiI OE30MacHOr0 OOpallleHHs C BelIecTBaMH M J1a0OpaTOpHBIM
000py/TI0BaHUEM;

4) pa3BUTh YMCHHUS HCIOJIb30BaTh WH(OPMAIUIO XHUMHUYECKOTO XapakTepa W3 pa3IuYHbIX
NCTOYHHKOB,

5) chopMupoBaTh yMEHHSI TPOTHO3MPOBATH MOCICIACTBUS CBOCH JEATEIBHOCTH U XUMHUYECKUX
MPUPOTHBIX, OBITOBBIX U ITPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmHpoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHIKCHUH XUMHYCCKON HAYKH M TEXHOJIOTHH ISt
Pa3BUTHSI COITUATIBHON M TIPOW3BOJICTBEHHOM Cdep.



1.3.2 B pe3ynbTare 0OCBOCHHUS y4eOHOTO MpeMeTa 00yJatoIHiics JOKeH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA O "TPUBUAIHLHON" MU MEXKTYHAPOIHON HOMEHKIIATYPE;

- ONpPENENsATh: BaJECHTHOCTb M CTENEHb OKHMCICHHUS XUMUYECKHUX SJIEMEHTOB, THUI XMMHYECKOMN
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpeibl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COEAUHEHUM,
OKHUCJIUTEb W BOCCTAHOBMTEJb, IPHUHAUIEKHOCTh BELIECTB K Ppa3IMYHbIM KJIaccaM OPraHu4eCcKUX
COCIUHCHMI,

- XapaKTEpU30BaTh: IEMEHTHI MaJIbIX NIEPUOIOB 10 UX NOJIOKEHUIO B llepuoanueckoit cucreme
J.. MenneneeBa; oOImMe XUMHYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX M OpPraHMYECKHX COEAUHEHMH; CTPOEHHUE M XMMHMUYECKHE CBOMCTBA H3YyYEHHBIX
OPraHUYEeCKUX COCTUHECHUN;

- O0BSACHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMS; MPUPOLY XUMHUECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJJIMYECKON), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuuu Hu
MIOJIOKEHHS XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIIOJIHATh XMUMHUYECKUN HSKCIIEPUMEHT [0 PAClO3HABAHUIO BAXKHEHIINX HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB;

- IPOBOJUTH CAMOCTOSTEIbHBIA MOUCK XUMUYECKON MHPOPMALIUU C UCIIOJIb30BAHUEM PA3IUUYHbBIX
UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU ISl 00pabOTKH U Nepesaud XMMHYECKON UH(pOopMaliu U ee
IIPEJCTABICHUS B PA3IMYHBIX (hOpMax; UCIOIb30BaTh IPUOOPETECHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOM
NESTEIbBHOCTH W TOBCEJHEBHOM XU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBICHHUM, MPOUCXOSAIINUX B
npuposie, ObITYy W Ha MPOU3BOJACTBE; - OMNPEACICHHS BO3MOXHOCTH IPOTEKAHUS XHUMHUYECKHX
MPEBPALECHUH B PAa3JIMUHBIX YCIOBUSAX U OLICHKH UX MOCJIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBEAECHUS B OKPY KAIOLIEH cpeae;

- OLIEHKH BJIMSIHMS XMMHYECKOTO 3arps3HEHMs] OKpYy)Karollled cpeibl Ha OpraHu3M 4YelloBeKa U
JpyTHe )KUBbIE OPraHU3MBI;

- Oe3omacHoro oOpanieHusi C TOPIOYMMH M TOKCHYHBIMM BEIIECTBAMH, J1abOpaTOPHBIM
o0opya0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JJaHHON KOHIIEHTPALlMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(pOpMaIuu, MOCTyHarome U3 pasHbIX
HCTOYHUKOB,

- TIOHMMaThb  B3aUMOCBSI3b  y4€OHOM  JUCHUIUIMHBI C  OCOOEHHOCTSMH  MPOQecCcHH
poeCCHOHATBFHOMN IeATEIIbHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHHS 10 JAHHOH y4eOHOH TUCIHITIIHHE.

3HATh:

- Ba)XHEWIIME XUMUYECKUE IIOHATHUSA: BELIECTBO, XUMHYECKHH >3JIEMEHT, aToM, MOJEKYyJa,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJIIpHAs MaccChl, MOH, aJUIOTPONMS, M30TOIbI, XMUMHYECKasi CBS3b,
AJIEKTPOOTPHIIATENBHOCTD, BAJIGHTHOCTD, CTETICHb OKUCIICHHSI, MOJIb, MOJISIpHAsI Macca, MOJIAPHBIN 00beM,
BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, SJIEKTPOIUT U HEIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMALUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBJICHUE,
TEIUIOBON 3(peKT peakuuu, CKOPOCTh XUMHUUYECKOM peakiuu, KaTalu3, XHUMHUYECKOe paBHOBECHE,
YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS TPYyTIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHUSI MAcChl BELIECTB, IOCTOSTHCTBA COCTABA, NEPUOINYECKHIMA
3aKOH,;

- OCHOBHBIE TEOPUM XMUMHHU: XUMUYECKOM CBSI3U, 3JIEKTPOJUTUYECKOW NHUCCOLUMALNU, CTPOCHUS
OPraHUYECKUX COCTMHECHUM;

- Ba)KHEMIIIME BEIIECTBA U MaTEpHaIbl: OCHOBHBIE METAJIbI U CIUJIABbI; CEpHasl, COJISIHAs, a30THAS
U YKCyCHasl KUCJIOThI; IIEJI0YH, aMMUaK, MUHEpaJIbHbIE y100peHUs, MeTaH, 3TUJICH, alleTUJIeH, OeH301I,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KieTdyaTka, 0eIKU, UICKyCCTBEHHBIE H CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIaCTMACCHI.



1.3.3 [Inanupyemble pe3ybTaThl OCBOCHUS Y4€OHOTO TIpeaAMETa!

Ocoboe 3HaueHue yueOHbIil npeamer uMeeT npu GopmupoBanuu u passurun OK 01, OK 02, OK

04, OK 07, TIK 1.2.

Oo6mue Il1anupyemble pe3yabTaThbl 00y4eHHs
KOMIIeTeHIIHH Oo6mue’ JlncuMnIuaapHbIe’
OK 01. B yacT TPy10BOI0 BOCIIMTAHUS: - BJIAJETH CUCTEMOM
Bri6upats ciocodbr | - FOTOBHOCTb K TpYyAY, OCO3HAHUE | XUMUYECKUX 3HaHUM, KOTOpas
pelieHus 3a1a4y LIEHHOCTH MacTePCTBa, TPYA0II00UE; BKJIIOYAET: OCHOBOIIOJIAraroIiye

npodeccruoHaIbHOM
JeSITETbHOCTH
IIPUMECHUTCIIBHO

K pa3jIn4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTMYECKOMN u COLIMAIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHULUUPOBATH, IUTAHUPOBATD u
CaMOCTOSITENILHO BBITIOJIHATh TaKyIo
NeSITENIbHOCTD;

- UHTEpeC K pa3iuyHeiM  chepam
npodeccuoHaIbHON

NesITeIbHOCTH,

OBjajeHne yHUBEPCAJIbHLIMU Y4eOHBIMU

N03HABATeJIbHbIMU JeiiCTBUSIMU:

a) 0a30BbIe JIOTMYeCKHe AeiiCTBUS:

- CaMOCTOSATENBbHO  (POPMYIHPOBATH u

aKkTyaJlu3upoBaTh MpoljeMy, paccMaTpuBaTh

€€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYILECTBEHHBIH MPHU3HAK WM

OCHOBAHHWS ISl CPAaBHEHUS, KJIaCCU(UKAINU U

0000111eHH S

- OIpPENENATh LIEIU JISSTEbHOCTH, 3a]laBaTh

napameTpbl U KPUTEPUH UX TOCTHXKEHHUS;

- BBIIBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B pacCMaTpHUBAEMBbIX SIBICHUSAX;

- BHOCUTh  KOPPEKTHBBI B  JICATEIBHOCTb,

OLICHMBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,

OLICHUBATh PUCKU MTOCJICICTBHUI 1€ TEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE TIpU

PEIICHUN )KU3HEHHBIX MTPOOJIeM

0) 0a30BbIE HCCTIEA0BATEIbLCKHE AeliCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-
WCCIIETIOBATEIILCKON u MIPOEKTHOM
NeSITEIbHOCTH, ~ HaBBIKAMU  pa3pelieHus
npooIeMm;

- BBIABJIITH MIPUYUHHO-CIIEACTBEHHBIE CBSI3H U

aKTyaJTM3upOBaTh 3aja4y, BbIJIBUTATh THUIIOTE3Y

€€  peIleHUs, HAaXOOUThb AapryMeHThl IS

JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUI, 3a1aBaTh

napaMeTpsl U KPUTEPUU PELICHHUS,

- aHAMM3WpOBaTh  MONYYEHHBIE B  XOJIE

pelieHHsT 3aJaudl  Pe3yJbTaThl, KPUTHUYECKU

OLICHUBATh 17 JIOCTOBEPHOCTb,

MIPOTHO3UPOBATH W3MEHEHHUE B

MOHATUS (XUMHUYECKUN DSJIEMEHT,

aToM, DJIGKTPOHHAsi 000JI0UKa
aroma, S-, P-, O-37eKTpOHHBIC
opourtanm aTOMOB, HIOH,
MOJICKYJIa, BaJICHTHOCTb,

AJIEKTPOOTPHUIATEITLHOCTb,
CTETNICHh OKUCIICHUS, XUMUYCCKas
CBsI3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIA  00BEM, YTIIEPOIHBIN
CKeJleT, (PyHKIMOHAIbHAsI TPYTIIa,
paguKai, M30MEpHs, H30MEpbI,
TOMOJIOTHYECKUN Psifl, TOMOJIOTH,
VIJIEBOAOPOIbI,  KHUCIOPOA- H
a30TcoepXkKalllue  COSAUHEHUS,
OHMOJIOTUYECKU AKTUBHBIC
BeliecTBa  (yriaeBOAbl, KHPBI,
Oenku), MOHOMEp, TMOJHMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTALTHMUECKas
peleTka, THIBI ~ XUMHYECKHUX
peaxIuii (OKHUCTHUTENBHO-
BOCCTAHOBHUTENBbHBIE, JK30- U
SH/IOTEPMHUUECKUE, peaxiumn
HOHHOTO  OOMEHa),  pacTBOD,
AJIEKTPOJIUTHI,  HEIJIEKTPOJIHTHI,
AIIEKTPOJIUTHYECKAS
JTUCCOTIHAITHS,
BOCCTAHOBHTEb,
XUMHYECKOM
XUMHUYECKOE

OKHCJINTED,
CKOpPOCTh
pEaKIu,

paBHOBECHE),
TEOPUHM W  3aKOHBI  (Teopus
XUMUYECKOTO CTPOCHUS
opranndecknx Bemiects  A.M.
Bbytnepora, Teopus
AIEKTPOJIUTUICCKOM
TUCCOIMALINY, TIEPUOJHMYECKHIMA
3akoH [[.M. MenneneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN  SI3BIK ~ XMMHH,

VKa3pIBalOTCA JINYHOCTHBIE W MeTanpeametHble pe3yabrarsl u3 GI'OC COO (B mocnennei penakiuu ot 12.08.2022) B
OTIJIArOJIBHOM (opMe, hopMHpyeMBbIe 00IIe00pa30BaTeIFHON AUCIUILINHON
2 ucuuruiMHapHble (MPEIMETHBIE) PE3YJIbTAaThl YKa3bIBAIOTCA B COOTBETCTBMH C MX MOJHBIM nepeunem Bo GI'OC COO (B
nocneauei penakuuu ot 12.08.2022)




HOBBIX YCJIOBUAX;

- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u MIPAKTHYECKYTO obmactu
KHU3HENICSITETLHOCTH,

- yMeThb MHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIIBUTATh ~ HOBBIC  WJICH,  Mpeijlararh
OPUTHHAITBHBIC ITOIXOIbI ¥ PEILICHHS;

- CIOCOOHOCTh ~ HMX  UCIONBb30BaHHUSA B
TMI03HABATENIHLHOM M COITUAILHOM MPAKTHUKE

(axkToNOrMyeckue  CBEJIEHUS O
CBOWCTBAX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUU
BOKHEUIINX HEOPraHUYECKUX |
OpPraHUYECKUX BELIECTB B OBITY
U IPAKTUYECKOH JesATEeIbHOCTH
YeJl0BeKa;

- YMETb BBUIBJIATH XapaKTEpHbIE
IIPU3HAKU U B3aUMOCBSI3b
W3YUYECHHBIX OHATUH, IPUMEHSITD
COOTBETCTBYIOINE ITOHATHUS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB M UX IPEBpAILEHU;
BBISIBIIATH B3aUMOCBSI3b
XUMHUYECKUX 3HAaHUI c
HNOHATUAMHM U TPEACTABICHUAMU
JIpYyTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAaUMEHOBAHUS
COCIMHEHUN  MEXITyHAPOIHOIO
Coro3a TEOPETUIECKOU u
IIPUKJIATHOU XUMHUU u
TpUBHUAJIbHbIE Ha3BaHUs
BOXHEHIITMX BEIIECTB (ITUIIEH,
alleTWsIeH, IJMLIepuH, (eHod,
dbopmanbaeru, YKCyCHast
KUCJIOTa, TJIMLUH, YTrapHbI ras,
yIJIEKUCIBI  Tras, aMMHaK,
raiieHasl M3BeCTb, HEralleHas
U3BECTb, IIMThEBAs Cofa W
JPYTUX), COCTaBJSTH (OPMYJIbI
HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX
peakiyii, OOBSCHATb HUX CMBICT,

HCIIOJBb30BAaTh
XUMHUYCCKUX

MOJITBEPK/IaTh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU
OKCIIEPUMEHTAMU U 3aMUCAMHU
YpaBHEHUH XUMHUYECKUX
peakuuii;

- yMeTh yCTaHaABJIUBATh
MIPUHA/IIC)KHOCTh M3YYEHHBIX
HEOPraHMYEeCKUX u
OpPraHUYECKUX BEIIECTB K
ONpENENEeHHbIM  KJlaccaM |
rpynmnam COCJIMHEHUIA,
XapaKkTepu30BaTb MX COCTaB M
Ba)KHEHIIIIIC CBOWCTBA;
OnpeaessaTh BU/IBI
XUMHUYECKHUX CcBsI3e
(koBajieHTHas, VOHHa,
MeTaJUIM4yecKasi,  BOJOPOJHAsI),




TUTIBI KPUCTALUTHUYECKUX PEIIETOK
BEIIIECTB,; KJIacCU(pHUITIPOBATH
XUMHYECKHE

peakiuy;

- chopMUPOBATH MPEICTABICHUS:
0 XUMHYECKOH COCTaBIISIONICH
€CTECTBCHHOHAYYHOU KapTHUHBI
MHpa, POJI XUMHH B MO3HAHUH

SIBJICHUI HIPUPO/IBI, B
(GOpMHpPOBAHUU MBIIIJICHUS U
KYJIbTYpBI JIMYHOCTH, ee

(YHKIIMOHAIBHONH T'PaMOTHOCTH,

HEOOXOAMMON sl pelleHus
NPaKTUYECKUX 3a1a4 u
JKOJIOTUYECKH ~ OOOCHOBAHHOIO

OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOTHOM CPEAE;
- YMETh NPOBOAUTH PACUETHI 110

XAMHYECKUM  (dopMyllaM |
YpaBHEHHSAM XUMUYECKUX
peakuuidi ¢  HMCIOJb30BAHHEM
bU3UIECKUX BEJIMYMH,
XapaKTEepU3YIOIINX  BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
MAaccCBhl, obnema
(HOpMaJlbHBIE YCJIOBHS) TIa30B,
KOJINYECTBA BEILIECTBA,
UCIIOJIb30BaTh CHCTEMHBbIE
XMUMUYECKHe 3HAHUS Ui
HPUHATHS peleHni B
KOHKPETHBIX KU3HEHHBIX
CHUTYyaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpeacTBa TIONCKaA,
aHanmm3a u
WHTEPIpETAIHN
uHpopMaIuu u
nH(pOpPMaLIMOHHbIE
TEXHOJIOTHH ISt
BEITIOJIHEHUST  3ajad
npodeccruoHabHOM
NESITEbHOCTH.

B 001acTH HEHHOCTH HAYYHOTO O3HAHMS

- chopMHpOBaHHOCTH MHPOBO33pEHMH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U OOIIECTBEHHON MPaKTHUKH,
OCHOBaHHOT'O Ha JTUAJIOTe KYJIBTYP,
CITIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHNE SI3BIKOBOM 51
YUTATENILCKOW  KYJIBTYpbl ~ Kak  Cpe/CTBa
B3aUMOJICHCTBUSI MEXKTy JIFOABMHU M TO3HAHHS
MHDpa;

- OCO3HAaHHE LIEHHOCTH HAY4YHOW IEATEIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITh IPOEKTHYIO H
UCCIEN0BATENBCKY IO JeATeTIbHOCTD
WMHIIMBUIYaJILHO U B TPYIIIIE;

OgiaeHne yHMBepCAIbHbIMH Y4eOHbIMH
M03HABATEJIbHbIMU AeiiCTBUSIMU:

B) padota ¢ uHdopmanuei:

- BIAJICTh HABBIKAMU TOIY4YEeHUs] MHGOPMAIUU
U3  HCTOYHHKOB pasHbIX  TUIIOB,
CaMOCTOSITETIbHO OCYIIECTBIISITh MTOUCK, aHAJIH3,

- YMEThH IJIaHUPOBATb u
BBIIIOJIHATH XUMHUYCCKHI
SKCIICPUMCHT (HpeBpaH_[eHI/ISI
OpraHn4YeCKux BCIICCTB npu

HarpeBaHWU, MOTYYCHUE STUIICHA
M  H3YYECHHE €r0  CBOICTB,
KayeCTBEHHBbIE  pEakIMu  Ha
abJIETUIbl, Kpaxmal, YKCYCHYIO
KUCIIOTY; JICHaTyparus OeJKOB
Npyd  HArpEBaHWH,  I[BETHBIC
peakuuy  O€NKOB,  MPOBOJIUTH
peaknuy ~ WOHHOTO  OOMEHa,
ONpeAensiTh Cpeay  BOIHBIX
pacTBOpOB, KayeCTBEHHbIE
peaknuu Ha cyibdar-, kapooHat-
U XJIOpUI-aHUOHBI, HA KATHOH
aMMOHHSI; pemarb
SKCIIEPUMEHTATbHBIE 3a7aul T10
TeMaM "Mertabr" u
"Hemetamibl'") B COOTBETCTBUU C
MpaBUIIAMHU TEXHUKHU




CHCTEMAaTH3AIINIO u
UHpOpMaIU Ppa3IUYHBIX
dhopm mpencTaBIeHNUs;

- CO37I1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢
y4eToM Ha3HaueHHs1 MH(GOPMAIMU M IETICBOU
ay/JIMTOPHHY, BBIOMpasi ONTHMAJIBHYIO (QopMy
NPE/ICTABIICHUS M BU3YaJIH3allNH;

- OIICHHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTD
uH(oOpMaIK, €€ COOTBETCTBUE TPABOBHIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

- HCTOJIL30BaTh CPENICTBA MH(POPMAIIMOHHBIX U
KOMMYHHUKAITUOHHBIX TEXHOJIOTHI B pPEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3aIMOHHBIX 3alad C COOII0JCHHEM

MHTEPIPETALUIO
BUJIOB u

TpeOOoBaHMIA SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MIPaBOBBIX u

THYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

- BJI4JICTh HABBIKAMH PACIIO3HABAHUS W 3AILUTHI
uHpopmaiyy, HHGOPMAIMOHHON 0e30MacHOCTH
JIMYHOCTH

0€301acHOCTH TIpH OOpaIleHNH C
BEIICCTBAMU M JIA0OPATOPHBIM

00Opy/ZIOBaHUEM;  TMPEICTABIISTH
pe3yIIbTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHHH  COOTBETCTBYIOIINX
peakimii  u  (GOpPMYIHPOBATH
BBIBOJII HAa  OCHOBE  3THX
pe3yJIbTATOB;

- yMeTh aHATM3UPOBAThH
XUMHUYECKYIO uH(OopMaIuIo,
MOTy4aeMyto u3 Pa3HBIX

MCTOYHHUKOB (CPEACTB MAacCOBOU
uHpopmaiu, cetb MHTepHeT u
apyrue);

- BJIQJIETh OCHOBHBIMU METOJIaMH
HAYYHOTO TIO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBJICHUH
(HabmronieHue, W3MEpEHUE,
AKCIEPUMEHT, MOJICJIMPOBAHHUE);

- YMETh TMPOBOJUTH PACUYETHI IO

XUMHUYECKUM  opMmysaM U
YPaBHCHUSM XUMHYCCKHX
peakuuid ¢  HMCIOJb30BAaHUEM
bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIINX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBI:
Macchl, oObemMa (HOpMaJIbHBIE
yCIIOBUSI) Ta30B, KOJUYECTBa
BEIIECTBA; UCIIOJIb30BAaTh

CHUCTCMHBIC XMMHNUYCCKHUEC 3HAHUA

Ui TPUHSATHS — pelleHul B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIHsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUCM

OK 04.
DddexTuBHO
B3aMMO/IEHCTBOBATh
u pabortatp
KOJIJICKTHBE
KOMaHJIe.

B
n

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITENIBHOCTH U CaMOOIIPENIETIECHUIO;
- OBJIQJICHNE HaBbIKaMH yueOHo-

WCCIIEI0BATENBCKOM, IPOEKTHOM M COLMAJIBHOMN
JIESTEIILHOCTH;

OBaagenune YHHUBEPCAJIbLHBIMU
KOMMYHHMKATHBHBIMH JIEHCTBUSIMM:

0) coBMecTHasi 1eITeJIbHOCTD:

- TIOHMMAaTh M MCMOJb30BATh NMPEUMYIIECTBA
KOMaH/THOW ¥ MHIUBUIyaJIbHOU PaOOTHI;

- MPUHAMATh LM COBMECTHOM JESITEIbHOCTH,
OpPraHu30BbIBATh M KOOPJUHHUPOBATH JCUCTBHS
Mo €€ JOCTH)KEHHUIO: COCTaBJISITh IUIaH
JNEUCTBUM, paclpeAesiTh pojid C y4eTOM
MHEHHHA YYaCTHHUKOB OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI,

- KOOpAMHUPOBaTh W BBIIOJHATH paboTy B
YCIOBUAX  PEAbHOTO,  BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJCHCTBHS,

- YMETh IUIaHUPOBATb u
BBIIIOJIHATH XAUMHYECKHI
9KCIICPUMCHT (npeBpameHwI
OpPraHn4cCKux BCHIICCTB Ipu

HarpeBaHWH, TOTy4YEeHHE JTHIICHA
U  HU3yYEHUE €ro  CBOWCTB,
KaueCTBEHHBIE  peakiMd  Ha
QITBJIETHIIBI, Kpaxmal, YKCYCHYIO
KUCIIOTY; JeHATyparus OEIKOB
IpyU  HAarpeBaHWHW,  LIBETHBIC
peakiuu  ONIKOB;  MPOBOJIUTH
peaKknmuy  HWOHHOTO  OOMEHa,
OMpeAeNATh  Cpely  BOJHBIX
pacTBOpOB, Ka4yeCTBEHHbIE
peakiuu Ha cynbgar-, KapOoHaT-
U XJIOpUJI-aHUOHBI, Ha KaTHOH
aMMOHUSI; pemarb
SKCIIEpUMEHTAIbHBIE 33aJaudl 0




- OCYIIECTBISATH TO3UTUBHOE CTPATEIUUECKOEe
IIOBCICHUC B Pa3IMYHBIX CUTyalusix,
MIPOSIBIISITh TBOPYECTBO M BOOOPaKEHUE, OBITh
MHULIUATUBHBIM

Osaagenune YHUBePCAILHBIMHA
peryJsiTUBHbIMU JeiiCTBUIMU:

I) IPUHSATHE Ce0s U APYTUX JIIOAeH:

- IPUHUMAaTh MOTHUBBI W apPTyMEHTHI APYTHX
oaen npu aHam3e pe3ynbTaToB
JeSITEIIbHOCTH;

- MpU3HaBaTh CBOE MPaBO M TPaBO JPYTUX
JIIOJCH Ha OIIMOKH,

- pa3BUBaTh CHOCOOHOCTh TIOHUMATh MHpP C
MTO3HIIMM IPYTOr0 YEIOBEKA,

TeMam "Metasmibr" u
"HemeTamibl") B COOTBETCTBHH C
IpaBUIaMu TEXHUKHU
0e30MacHOCTH TpU OOpaIleHHH ¢
BEILIECTBAMH U JIJaOOpaTOPHBIM

000py/I0OBaHUEM;  TPEACTABIIATH
pe3yibTaThl XMUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUH  COOTBETCTBYIOLIUX
peakimii  u  (GOPMYIHPOBATH
BBIBOJbl HAa  OCHOBE  ITHX
pE3yJIbTaTOB

OK 07.
ConeiicTBOBaThL
COXPAaHCHUIO

OKpYy Xarolie cpepbl,
pecypcocOepeKeHuIo,
MPUMEHSTh  3HAHUS
00 U3MCHCHUU
KJIMMaTa, MPUHIIUIIBI
OepexIIMBOTO
MIPOU3BO/ICTBA,

3¢ PEeKTHBHO
JIENCTBOBATE B
Ype3BbIYAHBIX
CUTYalUsX.

B 00/1acTH 3K0/710rM4€CKOr0 BOCIIMTAHNS

- c(hOopMHPOBAHHOCTH HKOJIOTUYECKOM
KyJbTypbl, TTIOHUMAHUE BIIMSHUSA COLIMAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA  COCTOSIHHUE
MIPUPOITHON U COLMAIBLHOM Cpelbl, OCO3HAHUE
MIO0AJIBHOTO  XapakTepa  DKOJIOTHYECKUX
npo0em;

- TUIAHUPOBAHME U OCYLIECTBIICHHUE JICWCTBUI B
OKpYKarollel Cpelie Ha OCHOBE 3HAHMSI LIEJeH
YCTOHYHMBOTO pa3BUTHS YeJIOBEUECTBA,
AKTUBHOE HENpUSATHE NEHUCTBHMA, MPUHOCAIINX
BpEJ1 OKpY’KarolIen cpesie;
- yMEHHE IIPOrHO3UPOBATh
HeOIaronpusTHHIE JKOJIOTUYECKHE
MOCTIEJICTBUS NPEAIPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPAILATh UX;

- pacimpeHue OIbITa JeSITEIIbHOCTU
AKOJIOTMYECKON HANPaBIEHHOCTH;

- OBJIQ/ICHHE HaBbIKAMHU yueOHO-
HCCIIEI0BATENbCKOM, TPOEKTHON U COLMAIIEHON
JeSITENbHOCTH;

- copMHUpOBaTH MPEICTABICHHUS:
0 XUMHMYECKOM COCTABIIIOLIEH
€CTECTBCHHOHAY4YHOW KApPTUHBI
MHUpa, POJIM XUMHUU B MO3HAHUU

SABJIICHUI HPUPOJBIL, B
(GOpMHUPOBAHUN MBIIIJICHUS U
KYJIBTYPbI JIUYHOCTH, ee

(YHKLIMOHAIBHOW TI'PaMOTHOCTH,

HEOOXOIUMOM Ui peUIeHus
NPaKTHIECKUX 3a/1a9u
OKOJIOTHYECKH  OOOCHOBAHHOTO

OTHOILIECHHS K CBOEMY 3JI0POBBIO
Y IPUPOJHOM CpELIE;

- yMeTb CcoOJroaTh IpaBuila
HKOJIOTMYECKU 11e1eCO00pa3HOro
HOBEICHUS. B OBITY M TPYHOBOM
JESATEIbHOCTH B LEJIIX
COXPaHEHHsI CBOEr0 3J0pOBbi U
OKpY’KarOIe! IPUPOIHON CpEpbl;

YUUTHIBATh OIACHOCTh
BO3/ICHCTBUS Ha YKUBbBIE
OpraHU3MbI OIpEeAEIEHHBIX
BCIICCTB, IIOHHUMast CMBICJI
MoKa3ares MIPEESIbHON

JIOITy CTUMOW KOHIICHTpALUU

I[IK 1.2 Ilpou3BoauTb peMOHT OOOpPYNOBaHUS pPAaCHPECIUTENbHBIX YCTPOHUCTB 3JIEKTPUUECKUX
MOJICTAHIIMK U ceTel HanpsbkeHueMm 1o 110 kB BkirounTenpHo.

B pesynbrare ocBoeHMs mporpamMmbl y4eOHOro MpeaMeTa peanu3yercs NnporpamMma BOCIHUTaHUS,
HalpaBJIeHHas Ha (OPMUPOBAHUE CIIETYIOMINX JIUYHOCTHBIX pe3yiabTaTtoB (JIP):




2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJMETA

2.1 O0bem yueOHOro nmpeiMeTa U BU/IbI Y4eOHOM padoThl

Bua yueOHoii paGoThl

O0BEéM B yacax

O0bém o0pa3oBaTeIbHOI MPOrpaMMBbl Y4eOHOT0 NpeaMeTa 72
B TOM YUCIJIE:
OcHoBHOe coepxaHue 72
B TOM YHUCIJIE:
JIEKINH, YPOKHU 25
caMOCTOsITeNIbHas paboTa 11
MPAKTAYECKUE 3aHATHS 22
1a00paTOPHBIE 3aHATHS 10
IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE
B T.4..
TEOpEeTUIEeCKoe OO0yueHue 25
MPAKTUYCCKHUE 3aHITHS 4
KOHTPOJIbHbIE PadOTHI 1
B coomeemcmeuu ¢ yuebOnvim naanom no umozam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOLHOU padbomul.
[IpomexyTouHas atTrecTanus (B Gopme muddepeHIMpPOBAaHHOTO 3a4eTa) 2




2.2 TemaTn4yecKHuii IVIaH U CO/lepkaHue y4eOHOro mpeaMeTa

1

4

HanMeHoBaHMe pa3/ieioB U TeM

Coaep:xanue yueOHOro MaTepnaJia, NpaKTHYeCKHe U JJa00paTOpHbIE 3aHATHS,
caMoCTOsITeIbHasi padoTa o0y4yaroImmxcs

O0Bem
4acoB

dopMupyemble
KOMIIeTeHIN U
(OK),IIK n
JIMYHOCTHBIE
pesyabTarsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/1

Tema 1.1 Ctpoenue aToMOB.
[Iepuoanueckuii 3aKOH U
MEpUOINYECKasl CUCTEMA
XUMHYECKHX dj1eMeHToB [[. 1.
Menneneena

1.1.1 OcHoBHBbIE MOHATHS U 3aKOHBI HEOpraHudeckou u oduieit xumun. [lepuoauueckas
cuctema xumuueckux ieMeHToB J.1. Menneneesa. CtpoeHue atoma

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJia

CoBpemeHHasi MoJieIb CTpOoeHHUsT aroMa. CHUMBOJIMYECKUI S3bIK XUMUHU. XHUMHYECKUI 3JIEMEHT.
OnektpoHHas KoH(puryparus aroma. Knaccuukaius XUMHYECKHX 3JeMeHToB (S-, p-, d-
3JIeMEHTHI). BajeHTHbIe 31eKTpoHbl. BaneHTHOCTb. DJIeKTpOHHAs MPUPOAAa XUMUYECKOU CBSI3H.
DNEKTPOOTPULIATETIPHOCTh. BUIbI XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasl,
BOJIOPO/IHAsT) U CIIOCOOBI ee 00pa30BaHusl.

Ilepromnueckast cucrema xumuueckux dieMeHToB J[.M. MenneneeBa. DU3MYECKUN CMBICT
Iepromnueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKHUX
AJIEMEHTOB, 00pa3yeMbIX MMH TIPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHHEM
XUMHYECKOro 3rieMenta B Ilepuommueckori cucreme. MUpOBO33PEHYECKOE M HAyYHOE 3HAYEHHE
[lepromnueckoro 3akona [I.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTesibHasi padoTa o0yuaromuxcs Nel

Koncmekr, mnoaroroBka cooOmeHnid Ha TeMbl 10 BbIOOpy: HaHoTexHonormst Kak
IIPUOPUTETHOE HAIPABJICHUE Pa3BUTUS HAYKH U Ipou3BojcTBa B Poccuiickoir Denepanuy;
PaguoaxktuBHOCTh. Mcronb3oBaHME paJUOAaKTHBHBIX H30TONOB B TEXHUYECKUX ILIEJIAX.
PeHTreHoBCcKOE H3JIydeHME W €ro HUCIOJb30BaHME B TEXHUKE M MequluHe. Pemenue
TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX 3a7ad IO BOMNpPOCaM: OCHOBHbBIE IMOHATUS XHUMHUH,
OCHOBHBIE 3aKOHbl XUMHUHM. PacueTHele 3amaun Ha HaXOXKJIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIPHOM Macchl, ONpeeIeHue MAacCOBOM O XUMHUYECKUX AJIEMEHTOB B CIOKHOM
BELIECTBE.




1 2 3 4
1.1. 2 IpakTnyeckoe 3ansaTtue Nel Pemenue pacueTHbix 3amay nmo teme: "OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI U PACUEThI 110 YPAaBHEHUSAM XUMUYECKUX peakuui' 2 OK 01 OK 02
K 1.2
1.1.3 IlpakTtuyeckoe 3ansaTHe Ne2 Pemenue 5KCIEpUMEHTATBHBIX 3a7ad IO TEMeE: 2 OK 01 OK 02
Ilepuoanueckas cucrema xumuueckux aementoB J[.M. Mengeneesa. CTpoeHue aTroma [IK 1.2
1.1.4 IlpakTuyeckoe 3anaTue Ne3 PemeHue sKCrepuMEHTAIBHBIX 3a/1ad MO TeMe: THIbl OK 01 OK 02
XUMUYECKHUX CBA3eH. TUIbI KPUCTATUIMUECKUX PELIETOK 2
Paznen 2. Xumunueckue peakunu 10/2
Tema 2.1 Tunet xumudeckux | 2.1.1 Knaccudukaius 1 TUIIBI XUMUYECKUX PEAKIIUI HEOPTaHUYECKUX COCTMHEHUI OK 01 OK 02
peakuui K 1.2
Conep:kanue y4e0HOTro MaTepuaJia
Knaccudukanus v THUIBI XUMUYECKMX pEaKIHUA C y4yacTHEM HEOpPraHMYECKHUX BEILIECTB.
CocraBieHrue ypaBHEHUH peakIUil COeAUHEHMsS, Pa3lIOoKEeHHs, 3aMelleHusi, oOMeHa, B T.4.
peaxiuii TopeHus, OKUCIIEHUs-BOCCTAHOBICHHUS. 2
VYpaBHeHHSI ~ OKHCIIeHUS-BoccTaHOBieHUA. CTemeHb  okucieHus.  OKHUCITUTENb |
BoccTaHOBUTENb. (CocTaBleHME W  ypaBHHUBAHHWE OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxkiuil MeToI0M 3JIEeKTpoHHOro OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B
MIPUPOJIE, MPOU3BOJICTBEHHBIX IPOLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.
CamocTosiTesibHasi padoTa odyuarommuxcst Ne2 1
AHanu3 u npeoOpa3oBaHue yueOHOM nHopMalmy.
2.1.2 TIlpakTuyeckoe 3ausitue Ned4 PemeHue 5SKCepUMEHTAIBHBIX 3aJad IO TEME: 2 OK 01 OK 02
"OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakinu' IK 1.2
Tema 2.2 DJIeKTPOJIUTHYECKAS 2.2.1 PacTBOpeHUEe KaK (PU3HKO-XUMHYECKHIA ITPOIIECC. OK 01 OK 04
AUCCONUALNS U MOHHBII 00MeH IK 1.2
Conep:kanue y4e0HOro MaTepuaJia
Teopust 3NEKTPOIUTHYECKON Tucconaunu. MIoHbI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakunun
noHHOTO oOMeHa. COCTaBJICHHE peaKIuii HOHHOTO OOMEHA IyTeM COCTaBJICHUS WX TIOJHBIX U
COKpAIIIEHHBIX HOHHBIX YpaBHEHUI. KHCIOTHO-OCHOBHBIE peakIuy. 3a1aHus Ha COCTABICHHE 2

MOHHBIX pEaKIH.
[TpakTH4eckoe UCIOIB30BAHKUE PEAKIMii HOHHOTO OOMEHA M THJIPOJIN3a B TEXHOJIOTMYECKUX
npolieccax JKeNe3HOA0POXKHOro TpaHcnopra. IIoHATHs: ranbBaHOCTErHsl, raJIbBaHOIIACTHKA,




2

HX IPAKTUICCKOC 3HAYCHHUC B KCJICZHOAOPOKHOM XO03SMCTBE.

CamocTosiTesibHasi padoTa o0yuyarommuxces Ne3

AHanu3 u mpeoOpazoBanue ydeOHOU mHpopmanmu. [ToaroroBka cooOIeHN Ha TeMmy IO
BbIOOpY: IIpakTHueckoe NpUMEHEHHUE >JIEKTpoJin3a: papUHUPOBAHUE, TabBAHOIIACTHKA,
raJibBaHOCTETHSI.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "HccrmemoBaHue CBOWMCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpeabl pactBopoB. Teopus 37IEKTPOJIUTUUECKON quccoranuu’

OK 01 OK 04
IIK 1.2

2.2.3 JIaGopaTopHoe 3ansitue (padora) Ne2 "Peakuuu nonHoro oomena. I'maponus conei”

OK 01 OK 04
K 1.2

Pasjen 3. CTpoeHne u CBOMCTBA HEO

FraHU4Ie¢CKHUX BCIIECCTB

712

Tema 3.1 Knaccudukanus,
HOMEHKJIaTypa " CTpOEHHE
HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KIIAaCCHI CJIOXKHBIX HEOPTAaHNUECKUX COCTMHECHUH.

OK 01 OK 02
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer neopranmueckoit xumun. Knaccuukanus Heopranuueckux Bemiects. IIpocteie u
cioxkHble BemiecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, THUAPOKCHIIBI,
KHCIIOTBI, COJM). B3auMOCBsI3b HEOPraHMYECKUX BEHIECTB. ATrperaTHble COCTOSHUSA
BemiecTBa. Kpucrammmueckue u amopgHble BemecTBa. THUIBI KPUCTAIMUECKUX PEUIETOK
(aTromMHasi, MOJIEKYJIsIpHAsl, WOHHAS, METAJUITMUYECKas). 3aBUCUMOCTh (PU3NYCCKUX CBOWCTB
BCIICCTBa OT THIIA KpHCTaHHHqGCKOﬁ PCIICTKU. 3aBUCUMOCTh XHMHYECKOH aAKTHUBHOCTH
BCIICCTB OT BHJOA XUMHUYECKOM CBSI3M M THIA KpPICTElJIJIH‘-IGCKOﬁ PCIICTKU. HpI/I‘II/IHBI
MHOT000pa3usi BeleCTB

CamocrosiTesibHasi padoTa odyuarommxes Ned
Ananus u npeobpazoBaHue yueOHOM nHpopMaLHH.

3.1.2 TIlpakTtuyeckoe 3aHsaTHe NeS  PemeHue  NpakTHKO—OPHEHTHPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe: YncThle BelecTBa U cMecH. JlucnepcHble CUCTEMBI.

OK 01 OK 02
IIK 1.2

Tema 3.2 ODusuko-xuMHUYECKHE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 IIpaktuyeckoe 3anaTHe Ne6  PemeHne  mpPaKTHUKO—OPHUEHTHUPOBAHHBIX
AKCIIEPUMEHTANIbHBIX 3a/a4 1o TemaM: "Metamel"; "Hemerambr"

OK 01 OK 02
IIK 1.2

CamocTrosiTejibHasi padoTa odyuaronuxcsi NeS

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha CBOICTBa, COCTaB, NOIyYEHUE W
0e30MmacHoe UCMOIb30BaHNE HEMETAUIOB B OBITY M MPAKTUYECKOMN JIEATEIHHOCTH YEIOBEKa.
[TonroroBka cooOmeHnit Ha TemMy 1o BbIOOpYy: IIpuMmeHeHHe HeMeTauioB B
JKEJIE3HOAOPOKHOM X03siicTBe. [IpaBuia nepeBo3Kr HEMETAJIOB MO YKEJIE3HOM JOPOre.
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[TonroroBka K MTOrOBOW KOHTPOJIBHOM paboTe Mo KiaccaM HEOPraHWYECKHX COEeIMHEHMM:
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKMX BELIECTB  (OKCHJIOB,
TUIPOKCU/IOB, KHUCIIOT, COJIEH M Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB IPOCTBIX
BEIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M THAPOKCUIOB. MneHtuduxauus
HEOPraHMYECKUX BEIIECTB C HCIOJB30BAaHHEM HX (U3UKO-XUMHYECKHX CBOMCTB,
XapaKTEpPHBIX KAYECTBEHHBIX PEaKLUi

Tema 3.3 Wnentudukarms
HEOPraHWYeCKUX COeTMHEHUH

3.3.1 I'enetnueckas CBsA3b HEOPTaHMUECKUX COCTUHEHUI
Hrorosas koHTpoJibHasi padora Nel

OK 01 OK 02
IIK 1.2

Hmoz | cemecmpa: MaxkcumanbHas yueOHast Harpy3ka (BCero)
Obs3arespHas ay IUTOpHas yucOHas Harpy3Ka (BCero)
MPAKTUYCCKHUE 3aHITHS

nabopaTopHbIe 3aHATHS (PabOTHI)

camocTosiTeNbHas paboTa

KOHTPOJIbHAS paboTa

Pasnea 4. Ctpoenue u cBoiicTBa opr

AaHHYECKHUX COeTUHEHUM

Tema 4.1 Knaccudukanus,
CTpOCHHUE u HOMEHKJIATypa
OpPraHUYECKUX BEILECTB

4.1.1 TlonsiTue 06 OpraHUYecKUX BEIIECTBAX, UX MPUMEHEHHUE Ha Keje3Hou nopore. Teopus
A.M. bytneposa. Knaccudukaius opraHMuecKuX BeIIeCTB

OK 01 OK 02
IIK 1.2

Conep:xanue yueOHOIro MaTepuaJia

[losiBieHWe M pa3BUTUE OPraHUYECKOM XMMHUM Kak Haykd. lIpeamer opraHudeckond XWMHU.
Mecto u 3HaueHHE OpPraHMYECKONM XMMHUU B CHUCTEME E€CTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IIOpAJOK COEJUHEHHs AaTOMOB MOJIEKYJE€ COIJIaCHO WX BaJCHTHOCTH.
IIppuMeHeHne OpraHMYecKuX BEHIECTB Ha JKelne3Hou jopore. llomoxenuss Teopum
XHUMHUYECKOTO CTPOeHMs opraHuyeckux coenuHeHuid A.M. Bytneposa. YriaeponHslii ckener
OpPraHUYECKOM MOJIEKYJIbl 3aBUCHMOCTh CBOWICTB BEILIECTB OT XMMHMYECKOI'O CTPOEHHS MOJIEKYJI.
M3omepust u wmsomepbl. llonatne o ¢yHKIMoHambHOM rpynme. Pamuxan.  [IpuHimIis!
KJIacCU(pUKALMU OPraHUYeCKUX COoeTuHEeHu. MexayHapoaHas HOMEHKIATypa W IPUHIUIBI
HOMEHKJIATYpPbl OPraHUYECKUX COEAUHEHHH.

CamocTosiTesibHasi padoTa o0yuarommxcst Ne6

[TonGop, ananu3 u mpeobpazoBanue ydeOHOU mH(popmanuu. [loaroroBka cooOrieHuil Ha
Tembl 1o BeIGOpy: JKmsmp u gestenbHocTh A. Kekyme. JKu3sHb u IesTenbHOCTD M.
bepuenuyca. )Kuznp u nesteapbHocts O. Bennepa.

Tema 4.2 CBoiicTBa OpPraHUYECKUX
COEMHEHHI

4.2.1 AnkaHbl: COCTaB, CTPOCHHE, TOMOJIOTUYECKHM PS/I.

OK 01 OK 02
IIK 1.2
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Conep:kanue y4e0HOro MaTepuaa

[IpenenbHble YriIeBOAOPObl (aNKaHbl M HUKIOANKaHbl). (OCoOEHHOCTH KIacCHU(PUKALUU U

HOMEHKJIATYpbl, H30MepHUs, (PU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI

nonyueHus. [opeHne MeTaHa Kak OIMH M3 OCHOBHBIX HCTOYHHKOB TeEIUla B

IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOHBIX YTICBOAOPOAOB, HAXOXKICHHE B IPUPOJIE

U IPYMEHEHHUE aJIKAHOB.

4.2.2 Tlpaktuuyeckoe 3aHsiTMe Ne/ PemeHue SKCHEPUMEHTAIBHBIX 33434 IO TEMe:

"CpaBHUTENIbHASA XapaKTEPUCTHKA METaHa 1 3TaHa"

Conep:kanue y4e0HOIro MaTepuaa

Kunkue yrneBomopoasl (OEH3WMHBI, KEPOCHHBI, COJIIPOBBIE Macja, Ma3yT) - B KauecTBE OK 01 OK 02

TOPIOYEro B JBUTATENISAX BHYTPEHHETO CTOPAHUs MOABMIKHOTO COCTaBa YKEJIE3HOIOPOKHOTO K 1.2

TpaHcmopta. TBepiable yrieBoAopoasl (mapaduHbl) — KOMIIOHEHTHI JKHUJIKHUX CMas3ok, '

UCTIONB3YEMBIX JUISI CMa3KH TPYIIMXCS Y3J0B TEIJIOBO3HBIX JIBUTATEleH, OCEBBIX

MOJIIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIUIOBO30B. | alOreHNpOU3BOAHbIE YIIIEBOAOPOIbI -

B KQUeCTBE XJIaJIareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Ankensl, ankaaueHbl. CocTaB M1 OCOOCHHOCTH CTPOCHUS OK 01 OK 02
K 1.2

Conep:xxanue yueOHOIro MaTepuaJia

HenpenenvHple (aJKeHbI, amkuHBl M ankajgueHsl). OcoOeHHOCTH KiaccH(UKauu U

HOMEHKJIATYphl, H30MepHus, (pU3HUEeCKue CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI

noiydeHus. ['OopeHHe ameTHiieHa KaK WCTOYHHK BBICOKOTEMIIEPATypHOTO IIAMEHU ISt

CBApKH W pe3KH MeTauioB. [IpakTHueckoe NpUMEHEHHE AallkeHOB W QJIKaJUCHOB B

JKEJIE3HOAOPOKHOM XO3SMCTBE

CamocTosiTesibHasi padoTa o0yuarommxest Ne/

[Toxbop, ananu3 u npeodpazoBanue yueOHONH HHPOpMAIUH.

4.2.4 TIpaktudyeckoe 3aHsTHe Ne8 PemeHue O>KCIEpUMEHTAIBHBIX 3a/ad TI0 TEMe:

"IlosrydyeHune aTUIeHa U U3y4YEHHE €ro CBOMCTB"

Conep:xxanue yueOHOIro MaTepuasia OK 01 OK 02

[IpuMeHeHHsT TONMMEPOB HA TMPEINPUATHSAX SKEJIE3HOJOPOKHOTO TpaHCIoOpTa  JUIs K 1.2

ANEKTPOU3ONIALINY, PYKAaBOB TOPMO3HOM CHUCTEMBI TIO€3/I0B, TMPHUBOJIHBIX pEMHEH,

H0OHHTOBBIX  COCYJOB AaKKyMYJIAITOPOB, JeTajedl ©  3allUTHBIX IOKPBITHA  Ha

YKEJIE3HOJJOPOKHOM TPAHCTIOPTE

4.2.5 Tlpaktuueckoe 3aHsaTHe N9 PemieHue HKCHEPUMEHTAIBHBIX 33384 M0 TEME: OK 01 OK 02




"AneTusieH u ero roMmosoru" (AJKUHBI)

Conep:xanue yueOHOro MaTepuaJia

[IpumeHeHue nmoauMepsl Ha OCHOBE MPOU3BOIHBIX aJTKMHOB B KAU€CTBE M3OJISILIUU 3aIIUTHBIX
000J104eK KaOeNbHBIX U3ACIUN U MPOBOJOB, BHYTPEHHEH OTAEIKH MACCAKUPCKUX BAarOHOB U
BaroHOB 3JIEKTpomnoe3aoB. IIpuMeHeHHe aleTusieHa M €ro rOMOJIOTOB Ha MPEAIPHUSITHSIX
YKEJIE3HOJJOPOKHOTO TPAHCIIOPTA.

IIK 1.2

4.2.6 Apennl. CocTaB, CTpOEHHE, MTOTyICHHE

OK 01 OK 02
IIK 1.2

Conep:kanue y4e0HOIro MaTepuaJia

OcoOenHocT KiacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (HU3UUecKre CBOICTBa,
XUMHUYCCKUC CBOﬁCTBa, CII0COOBI MOJIyUCHHUA. HpI/IMeHeHI/Ie ApCHOB M HUX TI'OMOJIOTOB Ha
OPEANPUATHIX  KEJIIE3HOJOPOKHOTO  TpaHcmopTa.  TOKCMYHOCTH  apOMAaTHYECKUX
YIJIEBOJOPOJOB. S MOXUMHKATEL.

4.2.7 TIpakTnueckoe 3ansitue NelO PemeHue sKcrepuMEHTaIbHBIX 3a7ad IO TEME:
"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

Conep:xxanue yueOHOro MaTepuasia

OnHOAaTOMHBIE CIHUPTHI — KaK OCHOBa JIAKOKPACOYHBIX MAaTEpHaloB HaXOMISIIUX CBOE
NPUMEHEHHE B JKEJIE3HOJAOPOKHOM XO3SHCTBE (Kpacka Ui MOKPBITHS IMAaCCaXUPCKUX WU
IPy30BBIX BaroHOB; IIACTU(UKATOPBI, MpPHUMEHSEMBIE B CBETO-, TEPMO-, MOpPO30-,
BJIATOCTOMKHMX JIETasIX TIOJBMXKHOTO cOCTaBa M T.1.). [IpUMeHeHHWe STWICHTIUKONS W
[JIMIEpUHA B KadecTBE AaHTU(PHU30B B paadaTOpax CHCTEM OXJIAXKIEHUS JBUTATelIen
BHYTPCHHETO CTOpaHUs; TUAPABIMYECKHX, TOPMO3HBIX M 3aKAJOYHBIX JKHIKOCTEH B
NOJIBM)KHOM ~ COCTaBE€  JKEJIE3HOJOPOKHOTO  TpaHcmopTa. I[IpakThueckoe  3Ha4YeHHE
apOMaTUYECKHX CIIHUPTOB W HMX MPOHM3BOJIHBIX B JKEIEC3HOJOPOKHOM XO3SIMCTBE. Y CIOBHS
NepeBO3KU CIUPTOB MO XKeNe3Ho gopore. [IpakTniyeckoe 3HaU€HIE MHOTOATOMHBIX CIIUPTOB
B XKEJIE3HOIOPOIKHOM XO03siiicTBe. [lepeBo3ka apoMaTHYeCKUX CITUPTOB IO JKEJIE3HOH J0pore,
MapKHPOBKA I'PY30B.

OK 01 OK 02
I[IK 1.2

4.2.8 Anpneruasl. Kap6oHosie kucioTel. CocTaB, CTpOSHHUE, KiIacCUpUKAITUS

OK 01 OK 02
IIK 1.2

Conep:kanue y4e0HOro MaTepuaa

OcobeHHOCTH KJIacCH(PUKAIMK W HOMEHKJIATYpbl, H30MepHs, (QU3NYeCKHe CBOWCTBA,
XUMHNYCCKHUEC CBOfICTBa, CHOCO6BI MOJIyUCHUA. Mpb1a Kak cOJIH BBICIINX Kap60HOBBIX KHCJIOT,
ux Morouiee nerctaue. CioxHble 3QHUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.
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CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne

[Tonbop, ananu3 u mpeoOpasoBanue ydeOHOW umHPopManmu. [loaroTroBka cooOmieHui Ha
TeMy TI0 BeIOOpY: MypaBbuHAas KUCIOTa B MPUPOJE, HAyKe M MpPOU3BOACTBe. Mctopwus
ykcyca. [IpakTuueckoe 3HaYCHHE AIBJCTUIAOB M HMX TPOHM3BOJHBIX B IKEIEC3HOJIOPOKHOM
xo3sicTBe. IlepeBo3ka aIbAETHIOB MO JKEJIE3HOW JOpOre, MapKHUpPOBKa TIPY30B.
[IpakTuyeckoe 3HaueHHE KapOOHOBBIX KHCIOT M WX MPOU3BOJIHBIX B IKEJIE3HOJIOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOH JIopore, MapKMpOBKa IPYy30B.
[TpakTHYecKOoe 3HaUCHHE KUPOB U MX MPOU3BOIHBIX B )KEIC3HOJOPOIKHOM XO3SHCTBE.

4.2.9 JlabopatopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anbIeru10B 1 KAPOOHOBBIX KUCIOT"
Copaepxxanue yueOHOIro MmaTepuaJia

MypaBbUHBII ~ ampAerH]  KaK  KOMIIOHEHT  OakeJIMTOBOrO  JlaKa,  SIBIISIOLIMMCS
QHTUKOPPO3HOHHBIM TOKPBITUEM [UI BaroHOB. TEKCTOJIMT KaK OCHOBA JJISI M3TOTOBJIECHUS
3y04aThIX KOJ€C, BKJIAJbllIed MNOJUIMIHMKOB, a TaKkKe KaK 3JIEKTPOU30JIATOP.
ACOOTEKCTOIUT KaK KOMIIOHEHT JJIs1 U3TOTOBJICHUS TPYIIMUXCS leTallell AUCKOB CLEIJICHUs U
TOPMO3HBIX KOJIOZOK Ha JKEJIE3HOJOPOKHOM TpaHcnopre. llpumeHeHue aueroHa B
KeJe3HOIOPOKHOM X03aicTBe [IpuMeHeHne maBeneBoi KUCIOTHI sl OYMCTKU METAJUIOB OT
pKaBUMHBI M HAaKUIM, B TOM YHUCJIE U B KOTJIaX JIOKOMOTUBOB. llepeBo3ka M MapKHpOBKa
JIBJIETU0B ¥ KapOOHOBBIX KUCIIOT IO JKEJIE3HOM Jjopore

OK 01 OK 02
OK 04
I[IK 1.2

4.2.10 Mpaktuueckoe 3aHaTHe Nell Pemenue sKCnepUMEHTANIBHBIX 3a1ad IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC"

Conep:kanue y4e0HOro MaTepuasia

byTunanerar kak KOMIOHEHT TMeHTadTajdeBbIX SMajeil, HCHOIb3YEeMBIX Jsi OKpPaCKU
NAaCCa)XKUPCKUX BaroHOB M JIOKOMOTHBOB; JIEKTPOU3O0JIALIMOHHBIX JAKOB, IPUMEHSIEMbIX IIPU
PEMOHTE TATOBBIX ABHUraTeneid. JKupbl Kak MpoAYyKT MUTaHUS U XUMUYECKOE ChIpbe. 3aMeHa
KUPOB B TEXHUKE HEMUILEBBIM ChIpbeM. MbUIA BBICHIMX JKUPHBIX KUCIOT KaK 3aryCTUTENH B
IUIACTUYECKUX CMa3Kax, TMPUMEHSEMbIX B Ppa3IMYHBIX MEXaHHW3MaX [UIsl CMa3Kd
MOJIIMITHUKOB, 3y0UaThIX KOJEC, BUHTOBBIX M LEMHBIX NIE€pe/iad, IapHUPHBIX COEAUHEHUN U
np. Cunrernueckue moromue cpeacrsa (CMC): 1ocTOMHCTBA U HEJOCTATKH.

OK 01 OK 02
IIK 1.2

4.2.11 AMUHBI. AHUIUH

OK 01 OK 02
IIK 1.2

Copepxanue yyeOHOro MmarepuaJia
OcobeHHOCTH KJIacCU(PUKAIUM M HOMEHKJIATYphl, H30MepHs, (HU3UUECKHe CBOMCTBa,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJIYUYECHHUS.




1 2 3 4
CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne9 1
[Tonbop, ananu3 u mpeoOpasoBanue ydeOHOW umHPopManmu. [loaroTroBka cooOmieHui Ha
TeMy 1o BbiOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KpacHTEINH.
[IpakTHyeckoe 3HaUY€HHWE aMHUHOB U HMX IMPOU3BOAHBIX B JKEJIE3HOJOPOKHOM XO3siCTBE.
[lepeBo3Kka aMUHOB 1O JKEJIE3HOU JOpOTe, MAPKUPOBKA IPY30B.
4.2.12 JlaboparopHoe 3ansitue (padora) Ned "AmuHokuciorel. benku. PacmosnaBanue 2
BOJIOKOH"
Conep:xxanue yueOHOro MaTepuaJia
Kanpon — kak KOMIOHEHT BHYTPEHHEN OTAEIKU MOJBUKHOTO cocTaBa. [[puMeHeHune kiest Ha
OCHOBE MOJIMAMHJA B BarOHOCTPOEHHH Il CKJIEHBAHHA. MHIIOPa-MOPOILIACT — KaK OCHOBA OK 01 OK 02
JUISL  TETUIOM3O0JIALMU M30TEPMHUYECKHX, MACCAXHUPCKUX U pedpIKepaTOpHBIX BaroHOB. OK 04
TexHuyeckuil BOWJIOK Kak MPOKJIAJ0YHBbIA Marepual B OyKcax NpU PEMOHTE BaroHOB U K 1.2
JOKOMOTHBOB. 3HAu€HHWE aMUHOKAMPOHOBOM M aMHHOPHAHTOBOM KHUCIOT IS OOBEKTOB
JKEJIE3HOJJOPOKHOTO TpaHcmoprta. buocunTe3 OenkoB. XWMHUECKHE BOJOKHA U UX
MIPUMEHEHHUE Ha KEJIE3HOI0POKHOM TPAHCTIOPTE.
Tema 4.3 WNnentuduxarnus | 4.3.1 JlaGopaTopHoe 3ansaTue (padora) NeS "CpoiicTa yriieBogos" 2
OpraHUYECKHUX BEILIECTB, nx | Copepxanue y4eOHOIro MmarepuaJia OK 01 OK 02
3HaueHUE M MpuMeHeHue B ObIToBOM | [I[puMeHeHre MpecCOBaHHOM MPEBECUHBI ISl BKIAABIIICH MOAIIMITHIUKOB, BTYJIOK, OIOPHBIX OK 04
YU TPOU3BOJICTBEHHOW NEATEIBHOCTH | IUIAT, W3TOTOBJEHUS IIECTEPEH IOJBMKHOTO COCTaBa KEJIE3HOJOPOKHOTO TpaHCIOpPTAa. I[K 1.2
YeJIoBeKa YrieBoibl M MX POJIb B )KUBOU Mpupoje. Pa3BuTHe caxapHoil NpoMbIIUIeHHOCTH B Poccun.
4.3.2 Ponp xumMuu B OO0ECHEYCHHH OKOJOTUYECKOW, DSHEPreTHYECKOM W IHINECBOU OK 01 OK 02
0€30MacCHOCTH IIK 1.2
Conep:xxanue yueOHOIro MaTepuasia 2
Ponp opranmueckoil XMMHHM B PEIICHWU MPOOJIEM DSHEPreTUYecKoil Oe30MacHOCTH, B
pPa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX MCTOYHUKOB DSHEPrUU
(ayIbTepHATUBHBIE MCTOYHHKU SHEprun). OMacHOCTh BO3JCUCTBUS HA KUBBIE OpPraHU3MBbI
OPTraHWYECKUX BEIIECTB OTACIBHBIX KJIACCOB  (YIJIEBOJIOPOIBI, CIUPTHL, (DEHOJBI,
XJIOPOPTaHUYECKUE TPOU3BOAHBIC, aNbIETHABl M J1p.), CMBICI TOKa3aTes MpeaeabHO
JIONTyCTUMOW KOHLIEHTpaluu. YenoBek B MUpPE BEIIECTB U MaTE€pUaIOB. XUMHUS U 30POBbE
YyeJIoBeKa
Pa3nen 5. Kunernueckue M TepMOXMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMMYECKUX peaKkIuii 2/0
Tema 5.1 CkopocTh XHUMHUYECKHX ‘ 5.1.1 Npaxktuueckoe 3ausitue Nel? PemieHne >KCIEPUMEHTANBHBIX 33124 IO TEME: 2 OK 01 OK 02




1

2

peakuuii. XMMUYECKOE paBHOBECHE

"CKOpOCTh XMMHUECKHX peaklnii. XuMuieckoe paBHoBecue"

Copaepxxanue yueOHOIro MmaTepuaJia

BydepHbie pacTBOphI B TEXHOJIOTMYECKUX Tpoleccax (MpH 3JIEKTPOXUMHUYECKOM HAHECCHUU
3aIIUTHBIX MIOKPBITHH, B TIPOU3BOACTBE KPAaCHTEICH)

IIK 1.2

Pa3znen 6. PacTtBopbl

2/0

Tema 6.1 [lonsiTue o pacTBopax

6.1.1 TIIpaxkTuyeckoe 3aHsitue Nel3 PemeHne sSKcepUMEHTANBHBIX 3aJad 10 TEME:
"PacTBOpbI, HCTIOIB3YyEMbIE B OBITOBOM U MPOU3BOICTBEHHOM JIEATEILHOCTH YeloBeKa"
Copnepxxanue yueOHOTro MaTepuaJia

IlepeBo3ka pa3iaMYHBIX >KUAKOCTEW IO JKEJIE3HOM pgopore. PacTBopbl, HCIOIB3yeMbIE B
OBITOBOW, MPOU3BOJCTBEHHONW JI€ATEIBHOCTH YeNoBeKa. PacTBOpbI, NpUMEHSEMBbIE B
JKEJIE3HOAOPOKHOM XO3MCTBE

OK 01 OK 02
I[IK 1.2

Pa3znen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOI /1EATEJIbHOCTH YeJIOBEKA

412

Tema 7.1 Xumusg
MIPOU3BOACTBEHHOMN
YeJI0BEeKa

B ObITy U
JEATEIIBHOCTH

7.1.1 Hogeiimue qOCTHKEHHS] XUMHYECKOM HAYKH U XUMUYECKON TEXHOJIOTUU

OK 01 OK 02
OK 07
IIK'1.2

Conep:xxaHue yueOHOro MaTepuasa

Hogelimme MOCTHKEHHS XUMUYECKOM HAYKHM M XUMHUYECKOW TeXHOJoruu. Ponmp xumum B
o0ecrieueHNH  JKOJIOTMYECKOW, JHEPreTHUECKOM ¥ THINEBOW O€30MacHOCTH, Pa3BUTHUH
MeauiuHel. [lonck w aHanmu3 wHQOpPMaMK O TPUMEHEHWH XHUMHYECKHX BEIIECTB U
TEXHOJIOTHH C y4deToM Oynyiield MpodeCCHOHAILHON MEATEIBbHOCTH 10 TeMaM: Ba)KHEHIIMe
CTPOUTEJIbHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHuayibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHalbl JUIS JECKTPOHUKH, TPHUMEHSIEMbIC B JKEJIE3HOJOPOKHOM XO3SMCTBE (HaydyHas U
y4eOHO-Hay4YHasl JIUTEPaTypa, CpeCTBa MacCOBOM nH(MopMaIuu, ceTb MIHTEpHET)

CamocrosiTeibHas padoTa odyuyarommxcst Nel0

CocraBneHue ypaBHEHHI XUMHUUECKUX PEAKIMN C y4aCTHEM MPOCTHIX U CJIOKHBIX OPraHUYECKUX
BEIIICCTB: TPEACIBHBIX W HEMPEICTbHBIX YIJIEBOJOPOJIOB, APOMATHUYECKHX YTIIEBOJIOPOIOB,
KHUCJIOPOACOAEPIKAIINX U UX IIPOUXBOJHBIX.

7.1.2 TlpomeskyToqHast aTTecTALMS MO JUcHUILIMHe. /1 depeHMpoBaHHbIN 3a4eT

OK 01 OK 02
OK 07
IIK 1.2

Hmoz |l cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCero)
O0si3aTenbHas ayAUTOPHAs yueOHast Harpys3ka (Bcero)
MPAKTUICCKHUE 3aHATHSI

42

36

14




2 3
1abopaTopHbie 3aHATHS (PaOOThI) 6

caMmocCTosTeNIbHas paboTa 6

i QepeHIMPOBaHHBIN 3a4eT 2

Hroro: MakcumanpHas yueOHas Harpy3ka (BCero) 72
Obs3aresbpHas ay IUTOpHas yucOHas Harpy3Ka (BCero) 61
MPAKTUYECKUE 3aHATUS 26

nabopaTopHblie 3aHATHS (PabOTHI) 10

camocCTosTelIbHas paboTa 11

KOHTPOJIbHAS paboTa 1

Umoeosas ammecmayus 6 hopme nudhepeHIIMPOBAHHOTO 3a4eTa




3. YCJIOBUS PEAJIM3ALUU ITPOI'PAMMBI YYEBHOI'O ITIPEIMETA
3.1 TpeOoBaHusA K MMHHMAJIbHOMY MATEePHAJIBLHO-TEXHHYECKOMY 00ecre4YeHU 0

VYueOHbli peMeT peasu3yercst B yueOHOM kaOuHete: JIabopaTopus XUMHM U OHOJIOTHH
Obopyoosanue yuebnozo kabunema.

1. ITocagouHbie MecTa MO KOJIMYECTBY OOYUAIOIIHUXCSI.

2. Pabouee mecTo mpemnoiaBaTens.

3. Meroanyeckre MaTeprabl O JUCIUTUINHE

4.Becol ananutuaeckue (1 mr.).

5. Xumuueckas rnocyja.

6. Moaenu KpUCTaJUTMYECKUX PeréToK. (3 mr)

7.COopHbIit mpubop A moxydeHus razos (1 mrT.).

8.Habop Ne3 BC «Illemouny.

9. Habopb! peakTHBOB IO OpraHNYECKONH XUMHUHU.

10. HaGop nHAMKATOPOB.

11. Habop miakaToB MO HEOPraHUYECKON M OPraHUYECKONH XUMUH.

Texnuueckue cpedcmea 006y4eHus:.

-TB

- BUZICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosusyanvrvle cpedcmea 0OyueHus:
1. DVD Oprannueckas xumus. Yacts 2. [IpupogHbie HCTOYHUKH YTAeBOAOPOA0B. CIIUPTHI H
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaerugsl U KapOOHOBBIE KUCIOTHI. CI0KHBIS
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumusi. Yacts 4. YrneBossl. 11 onbIToB, 27 MUHYT.
4. DVD Opranunueckas xumusa. Yactb 5. A30TcojaepiKailue OpraHUYecKHe BeliecTBa. benku.
CuHTeTHYECKHE BBICOKOMOJIEKYJISIpPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonpHBINH XUMUYECKHHA dKCTIEpUMEHT» 150 MUHYT.

3.2. UupopMannoHHOe o0ecnieyeHne peain3auuu NporpaMmMbl

IlepeyeHnb pexkoMeHIyeMbIX Y4eOHBIX HM3AaHMIl, JTOMOJHUTEJHLHOWH JHMTEPATyPhI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M01HOTEYHOTO (poHA:

3.2.1.0CHOBHBIC HCTOYHUKHU:
1. Au¢unorenoa M.B. Xumusi: y4eOHUK M TPAaKTUKYyM Ui CPEAHEro NpodecCHOHAIBHOTO
obpazoBanus / M.B. Audpunorenoa, A.B. babkos, B.A. IlonkoB.- 2-¢ u3n., UCIp. W JIOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /lon0JTHUTEIbHbI€ HCTOYHUKMU:



1. T'ycesa, E.B. Xumus qisa CIIO.: yue6.-metoa. nocobue / M.P. 3uranmmuna, /I.1. Kynukosa;
Kazan. nan. uccnen. rexuon. yu-t; E.B. I'yceBa .— Kazanp : KHUTYVY, 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) / - Pesxum gocTyma: 1uis aBTOPH3. MOJb30BaTEICH.

2. YepnukoBa H.}O. Xumus B gocTynmHOM u3IoXeHUHU: ydeOHoe mocobue mig cno / H.IO.
UepHukosa.- 2-¢ u3j., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHubli // JlaHb: o3nexTpoHO-OMOMMOTedHass cucrema. - URL:
https://e.lanbook.com/book/195532 (nmara o6pamienus: 14.03.2053) / - Pexxum mgocrtyma: st
aBTOPH3. [10JIb30BATEICH.

3.2.3 UnTepHeT — pecypcehi:

1. HayuHo-nomyasipHbIi NpoeKT «DJIeMeHThl 00JbIION HAayKu « ((u3MKa, XUMUs, MaTeMaTHKa,
acCTpOHOMHS, HayKa O >KHU3HH, Hayka o 3emise). HoBocTH Hayku, KHUTH, Hay4YHO-TIOIYJISIPHBIC

cTaThbM, JEKIMH, dHIuKIoneauu. https://postnauka.ru/themes/chemistry - nexuuu mo XUMuM Ha

caitre [ToctHayxka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum goctyma: cBOOOIHBIH.

2. CaiiT Hay4HO-TIOMYJIIPHOTO KypHaga «XuMHS W 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIA: CBOOOIHBIH.

3. CalT 0 XWHMHUHU: KJIaCCHYECKHE YUCOHUKH, CIPABOYHHKH, DSHIUKJIONCIUU, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWi, COCTaBJIeHHE ypaBHEeHUWIl peakumid. https:// www.
xumuk.ru/ Pesxum goctyrma: CBOOOIHBIMN.

4. TInatdopma Zoom aJis MPOBEICHUS OHJIAWH-3aHITHI U BUIC0-KOH(EPEHITNH. [ DIEeKTPOHHBIHA

pecypc]. Pexum noctyna: https://zoom.us/.

5. DmnektpoHHas wuH(pOpPMAIMOHHO-00pa3oBaTebHass cpega Ha 1uiatgopme Moodle.

[DnexTponnsrii pecypc]. Pesxum moctyna: https://moodle.ospu.su/

3.3 IIporpamma obOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOTO
NMPOrpamMMHOIo0 odecriedeHunst


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

4 KOHTPOJIb U OHEHKA PE3YJbBTATOB OCBOEHUS YYUEBHOI'O INIPEJIMETA
KoHTponb ® OIEHKa pe3yJIbTaTOB OCBOCHHS 00mIe00pa3oBaTeILHOTO —IMpeaMeTa
PacKpBIBAOTCS Yepe3 MTUCIUIUTMHAPHBIC Pe3yJIbTaThl, HANpaBJICHHBIC Ha ()OPMUPOBAHHE OOIIUX
KOMITETEHIIHIA TI0 Pa3/ieiaM ¥ TeMaM COJIepKaHMsI y9eOHOTO MaTepuania.

IIpomesxyTounas arrectanus B popme qudpepeHIMPOBaHHOTO 3a4eTa.

Oo6mue komnerenuuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Paznea/Tema

Tun oeHoOYHBIX
MepONpHUATHH

OK.01

MK 12

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

- YCTHBIN 0ONpOC;

- 3amauM Ha COCTaBJICHUE
XUMHYECKUX POPMYIT;

- 3aJaHusA Ha KCIIOIL30BaHUSA
XMMHYECKOM CHMBOJIUMKHA H
Ha3BaHWM COEAWHEHWH  IIO
HOMEHKJIaType
MEXyHApOIHOTO Cor03a
TEOPETUYECKON U MPUKIIATHON
XUMHUHU H TPUBUAIIBHBIX
Ha3BaHHWII IS COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- 3acnymuBaHuEe COOOIICHHMIA
U OILICHKA UX IOJTOTOBKH;

- Pesynbrar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PaboT;

- Pesynmprar  BBIOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIC
3aJIaHuA;

- Iloxbop,
npeoOpa3oBaHue
uHbopMaluu

aHaJ M3 |
y4eOHOI

OK.02

K 1.2

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 OnpoC

- 3aciymmBaHue COOOIIECHUHN
U OIIEHKAa UX MOJIFOTOBKH;

- 3ajaHusg Ha UCIOJIb30BaHUS
XUMUYECKOM CUMBOJHUKH U
Ha3BaHUM COEAWHEHWH IIO
HOMEHKJIaType
MEXyHApOIHOTO COr03a
TEOPETUYECKON U MPUKIIATHON
XUMUHU U TPUBUAIBHBIX
Ha3BaHUU I COCTaBJICHUSA
XUMUYECKHX (HOPMYIT;

- Pesynbrar  BBINOITHEHUS
BHEAYIUTOPHBIX
CaMOCTOSTEJIbHBIX paboT

- Pesynprar  BBINONTHEHUS
NPaKTUYECKON paboTHI;
-IIpakTHKO-OpUEHTHPOBAHHBIE
3a1aHUS;

- ITon6op, aHaIIN3 u




npeoOpa3oBaHue y4eOHO
nHdopmanuu

OK.04

IIK 1.2

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OnpoC

- 3aciymuBaHue COOOIICHUH
Y OLIEHKA WX MOATOTOBKH;

- 3agaHusi Ha HCIOJIb30BAHUSA
XUMHYECKOM CHMBOJMKH U
Ha3sBaHUM COCOUHEHUU IIO
HOMEHKJIaType
MEXIyHApOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHUM U TPUBHUAJIBHBIX
HA3BaHWW IS COCTaBIICHUS
XUMHUYECKHUX (HOpMYII;

- PesynmbraT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSTEJIbHBIX paboOT

- PesynbraT  BBINONHEHUA
NPaKTUYECKON paboTHI;

- PesynbraT  BBINONHEHUA
nabopaTopHOil paboTHI;
-IIpakTUKO-OpUEHTHUPOBAHHBIE
3a/1aHUS;

- ITon6op, aHaIIN3 u
npeoOpa3oBaHue y4eOHOU
nHhopmanuu

OK.07

IIK 1.2

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilogbop, aHamuz wu
npeoOpa3oBaHKe y4eOHOU
uHpopManuy,

5 HEPEYUEHB UCITIOJIB3YEMBIX METOJOB OBYUEHUSA

5.1 TIlaccuBHBIE: OMpOC, PENPOAYKTHBHBIE YIPAKHEHUS TII0 3aKPEIJICHUI0O U OTpaboTKe

W3Y4YEHHOTO MaTepHaa

5.2 AKTUBHBIE H HHTCPAKTHUBHBIC. JBPUCTUYCCKHUC 6606,[[51, JAUCKYCCHUH, prrJ’IbeI CTOI,

MMpEe3CHTalMsd, BUKTOPHHA, KBECT.




