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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
oY 12. XUMUSA

1.1 ObaacTp npuMeHeHHs1 pado4eil IPOrpaMMbl

Pabouas mporpaMma yuyeOHONW TUCLUIUIMHBI SBISIETCS YaCThIO IPOrPaMMBbl CpeIHEro (II0JIHOTO)
obmero odpazoBanus no cnenuansHocT CITO 25.02.08 Dxcmmyararyst 6eCUIOTHRIX aBUALIMOHHBIX
cHucTeM, YTB. ipuka3oM MunucrepctBa o0pazoBanus u Hayku P® ot 09.01.2023 r. Ne2

[Ipu peanuzanuu paboueill mporpaMmbl MOTYT HCIIOJIB30BaThCS Pa3IMYHbE 00pa30BaTeNIbHBIC
TEXHOJIOTUH, B TOM YHUCJI€ TUCTAHIIMOHHBIE 00pa30BaTENIbHBIC TEXHOJIOTUH, JIEKTPOHHOE 00yUYEeHHE

1.2 Mecto yuyeoHoii nucuuuiaabl B cTpyktype OIIOII-IIIICC3:
OO1eoOpa3oBarenbHas AUCLMILIMHA «XUMUSD BXOIUT B COCTaB OOIMX YUEOHBIX JUCLIUILINH,

(hopMHpyeMbIX 13 00s13aTeNbHBIX TipeMeTHBIX obnacteit @I'OC cpemHero o0rero 0opa3oBaHus, st
criermabHOCTel CITO. C yuéroM npodhuist ocBaMBaeMOH CIICIIHATBHOCTH TAHHBIN YIeOHBIN MpeIMeT
pearmsyercs Ha | Kypce.

1.3 Illianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Uenp yueOHON NUCUIUTUIHHBIL:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBIBIIOLICH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI MPUHITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOICTBEHHBIX CHUTYAIHSAX,
OTBETCTBEHHOTO ITOBEJICHHS B IIPUPOHOM CpEIe.

3agaun JTUCIHILINHbBIL

1) chopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB ¥ SBICHHI
B OKpY)Kalomlel cpeie, LENOCTHOW HAaydyHOW KapTWHBI MHpA, B3aMMOCBSI3W W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTb YMECHHUS COCTAaBIATH (POPMYIIbI HEOPTAHMYECKUX U OPraHHUYECKUX BEIIECTB, YPABHCHHS
XUMHYECKHX PEAKIHH, OOBSICHATH UX CMBICII, HHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM MPOBEICHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
UCCIIEIOBaHUN C COOJIOIEHNMEM MpaBuil OE€30MacHOro oOpallleHHsl ¢ BEleCTBaMU M J1a0OpaTOpHBIM
000pyHIOBaHHEM;

4) pa3BUTh YMEHHS HCIOIb30BaTh HH()OPMAIMIO XHMHYECKOTO XapakTepa W3 PpasIUnIHbIX
HUCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBHS CBOEH IEATEIBHOCTH W XUMHUYECKUX
TIPUPOJTHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MIPOIIECCOB;

6) chopMHUpOBaTh MOHUMAHKHE 3HAYUMOCTH JIOCTH)KCHHH XUMHYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BHUTHS COIMATLHON M TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XWMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsl HOHA, XapaKTep Cpebl B BOJHBIX pACTBOPAaX HEOPTaHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAJIECKHOCTh BEIIECTB K pPAa3jIM4YHbIM KJIAcCaM OPraHUYEeCKUX
COCIMHECHU;

- XapaKTepU30BaTh: AIEMEHTBl MAJIbIX IEPUOAOB MO UX IMOJIOXKEHUIO B [leprnoanueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNX W OPraHMYECKHUX COEIUHEHMI; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHUYEeCKUX COCIMHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHS; IPUPOY XUMUUYECKON
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakluu u
MOJIOKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH HSKCIIEPUMEHT I10 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HMCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX H3/JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCI0JIb30BaTh KOMIIIOTEPHBIE TEXHOJIOTHH JUIsl 00pabOTKU U Mepeaaund XMMHUECKONH UHPOpMAaIK U ee
MIPEJICTAaBJICHUS B Pa3IMYHBIX (pOpMax; MCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
NESATEIbHOCTH U TOBCEJHEBHOM KHU3HU JUIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNICHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
MIPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX U OLIEHKH UX IOCIIEICTBUI;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
00opynoBaHUEM;

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

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(pOpMaluu, MOCTYHarolled M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaThb  B3aUMOCBS3b  Y4€OHOM JAUCHUIUIMHBL C  OCOOEHHOCTSIMHM  Impodeccuu
npodeccnoHaNbHOM 1A TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM THUCIUIUINHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, BJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCINUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TEIoBOH 3(PQEKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiH, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTIEPOAHBIN CKeNeT, G yHKIMOHANbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAaHEHUSI MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHU: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHUYEeCKUX COCTMHEHUM;

- BXHEHILINE BEIIECTBA M MaTE€pHaJIbl: OCHOBHBIE METAJIJIBI U CILJIABBI, CEPHAsl, COJIIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0OUM, aMMHUaK, MUHEpaJIbHbIE yIO0OpeHHs, METaH, 3TUJIEH, alleTUjeH, OeH301,
3TAHOJI, )KUPBI, MbLIIA, TJIIOK03a, caxapo3a, KpaxmaJ, KJIeT4aTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETUYECKUE
BOJIOKHA, Kay4yyKH, MJIaCTMAcCCHhI.



1.3.3 [Inanupyemble pe3yabTaTbl OCBOGHUS Y4eOHOTO MpeaMeTa:

Oco6oe 3HaueHne yueOHBIN TpeaAMET uMeeT npu hopmupoBanuu u pa3Butuu OK.

Oo0mue IlnannpyemMble pe3y/ibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6ume’ I[I«lcm«m.lmnapm,le2
OK 01. B yacT TPY10BOI0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Bri6upaTh criocoOsr - TOTOBHOCTh K TpYAY, OCO3HAHUE | XUMUYECKUX 3HAHWH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; BKJIFOYAET. OCHOBOIIOJIAraroIe

npodeccuoHanbHOM
NeSITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM JACATCIIBHOCTH

TEXHOJIOTHYECKOU H COIIMAIIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUILIMHPOBATb, IJIAaHUPOBATH n
CaMOCTOSTEILHO BBINOJIHSITh TaKyIOo
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccrnoHabHOM

JIEATEILHOCTH,

OBnaneHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
NMO3HABATEJIHLHBIMM 1€CTBUSIMM:

a) 0a3oBble JIOTMYECKHe NeiiCTBUS:

- CaMOCTOATEIbHO  (OpMYIHPOBATH u
aKTyaJIu3UpOBaTh MPOOIEMyY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHMSA JJIsI CpaBHEHUs, KiaccuUKaluu U
0000111cHNS;

- ONpEeNensTh LEIH IeSITEIbHOCTH, 3a]aBaTh
napaMeTpbl U KPUTEPUU UX JOCTIKEHHUS,

- BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBbHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIEJISIM,
OLICHUBATh PUCKU MOCJIEACTBUH JAESTEIbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
peLIeHNH )KU3HEHHBIX MTPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeCTBHS:

- BJIaJIETH HaBbIKaMU y4yeOHo-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIIBJIITH IPUYUHHO-CJIEJCTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a7a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOQUThb apryMEHTbl Ui
JIOKa3aTebCTBAa CBOMX YTBEP KICHMI, 3a1aBATh
rapaMeTpbl U KPUTEPUU PELICHHUS;

- AQHWIN3MPOBATH  IIOJNyYEHHBIE B  XOJE
pelIeHUsT 3aJa4d  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHUA (XI/IMI/ILICCKI/Iﬁ OJICMCHT,

aToM, DJIEKTpOHHasi 000JI0YKa
aromMa, S-, pP-, d-3J€KTpOHHBIC
opbuTamm aTOMOB, HIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AJIEKTPOOTPULIATENILHOCTD,
CTETIeHb OKUCJICHHSI, XUMUYECKast
CBsI3b, MOJIb, MOJIIpHAs Macca,
MOJIIpHBIA  00BEM, YIJIEPOHBIN
CKeJeT, (yHKIMOHAJIbHAS TPYIINa,
panvkan, W30MEpHs, HN30MEPHI,
TOMOJIOTHUYECKHI PsiJl, TOMOJIOTH,
YIJIEBOIOPO/bI,  KUCIOPOA- U
a30TCoJEpXKAIE  COEAUHEHMS,
OHMOJIOTHYECKU aKTHUBHBIC
BelecTBa  (YraeBOABI, JKUPBI,
OelKK), MOHOMEp, IOJHUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAIUIMYECKast
pelieTka, THUIBI  XUMHYECKHX
peaxiuii (OKUCTUTENBHO-
BOCCTAHOBHUTENBHBIE, JK30- U
SH/IOTEPMHUYECKUE, peaxiuu
HOHHOTO  OOMeHa),  pacTBOp,
ANIEKTPOJIUTBIL,  HEAJIEKTPOJIMTHI,
ANIEKTPOIUTHYECKAS
JICCOLIMAIMS,
BOCCTQHOBUTEb,
XUMHUYECKON
XUMHYECKOE
TEOPUH U
XUMHYECKOTO
OpPraHUYEeCKUX
byrneposa,
AIEKTPOIUTUYECKON
JTUCCOLIMAMY, TEePUOANYECKHUI
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHI  SI3BIK  XUMHH,
(baxTonornueckue - CBEIEHUS O

OKHCIUTETb,
CKOPOCTb
peaxImy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHS
Bemecte A.M.
TeopHs

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyembie 0011e00pa30BaTeNbHOMN JUCIUIITMHON
2 JucnuiumHapHble (IpeMETHBIE) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUM C MX NOJHBIM nepedyneM Bo ®I'OC COO (B
nocneanei pepakiuu ot 12.08.2022)




- YMETbh MIEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENIESITEIIbHOCTH,

- yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC  WJCH,  Mpeijlararh
OPUTHHAITBHBIC ITOIXO/IbI M PECILICHHS;

- CIIOCOOHOCTh WX WCIHOJB30BaHHS B
MO3HABATEIILHON U COIHMAITBHON MPAKTUKE

CBOMCTBAX, COCTaBe, IOJly4YeHUH U
0e30macHOM UCIIOJIb30BaHUU
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYeCKUX BELIECTB B OBITY
U TPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBLIBIATH XapaKTEPHBIE
IIPU3HAKH " B3alMOCBSI3b
W3Y4YECHHBIX TOHATHUI, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPH
OIIMCAaHUU CTPOCHMSI U CBOMCTB
HEOPraHUYECKUX U OPraHN4eCKUX
BEUIECTB M HX IPEBPALICHUN;
BBISBIISITH B3alMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH U TIPE/ICTaBICHUSIMU
JIpYIUX  €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- yMETh
HAauMEHOBAaHMUSI
COCIMHEHUM  MEXIyHapOIHOIO
COr03a TEOPETUUECKOMN 51
MIPUKJIATHOM XUMHUHA "
TPUBUAJILHBIC Ha3BaHUs
BOXHEUIINX BEUIECTB (ITUIIEH,
alleTWIEH, TJHMLEpUH, (eHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, YrapHbld TIas,
YIJIEKHUCIIBIN ras, aMMHaK,
ramieHas W3BECTb, HEraleHas
U3BECTb, IIUTBEBAasI coja U
JPYTUX), COCTaBJIATh (OPMYIIBI
HEOPraHNYECKUX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUS XMMUYECKUX
peakiuii, OOBSACHATh MX CMBICI,

HCIIOJIB30BaTh
XUMHUYCCKUX

MOATBEPK1aTh XapaKkTepHbIC
XHMHUYECKHUE CBONCTBA BEIECTB
COOTBETCTBYIOIIMMU
SOKCHEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XUMHUYECKUX
peakumii;

- yYMETh YCTaHABIIMBATh
MIPUHAIJICKHOCTD H3YYEHHBIX
HEOPraHUYECKUX i
OpPraHUYECKUX BEIIECTB K
onpeAeIeHHbIM KJaccam u
rpymmnam COEIMHEHU,
XapaKTEpPU30BaTh HX COCTaB M
Ba)KHEMIIIHE CBOICTBA;
ONPEIENATh BUJIBI
XAMUYECKHUX CBsI3EM
(koBajieHTHAs, HOHHa,
MeTaJuIndecKas,  BOJOPOJHAs),

TUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIuu;

- c(hopMHUPOBATH MPEACTABICHHUS:
0 XHMHMYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B MTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(hOpPMHUPOBAHWHM MBIIIJICHUS U
KYJIbTYpbI JINYHOCTH, ee
(YHKITMOHATIPHONW T'PaMOTHOCTH,
HEOOXOAMMOW ISl pelIeHHs
MPAKTUIECKUX 3a7a4 i
9KOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO
Y IPUPOIHON Cpeae;

- YMETh MPOBOAWTH PACUETHI TIO

KJ1acCU(UIMPOBATH

XUMHYECKUM  (opMmylam |
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HMCIOJb30BAaHUEM
bu3nuecKux BEJIMYUH,
XapaKTepH3YIOIIMX ~ BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIS
MPUHATHUS peleHuit B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpexncrTsa TIOWCKa,
aHaIn3a u
WHTEPIpETauu
uHpopMauu u
nH(pOpMaLIMOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUST  3a7a4
npodeccnoHanbHOMI
JeSITeTbHOCTH.

B o0s1acTn HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAaKTHUKH,
OCHOBaHHOTI'O Ha JTUAJIOre KYJBTYP,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJIbTYphl ~ KaK  CpeJlCcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJbMH U TO3HAHUS
MUDa;

- OCO3HAHHUE LIEHHOCTH HAay4YHOU JeSTeTbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHIMBUIYAJIbHO U B TPYIIIIE;

OniageHne yHMBepCaIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmanueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUs MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITENIBHO OCYLLECTBIIATD MTOUCK, aHAJIN3,
CHCTEMATU3aLUI0 u MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBAaTh U
BBITOJTHSTh XUMUYECKHUH
9KCIEPUMEHT (mpeBpareHus
OpPraHWYecKuX  BEIIECTB  IpH

HarpeBaHWH, TOIyYeHHEe STHUIICHA
W  H3YyYEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMM  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KUCIIOTY; JeHAaTypaius OelKOB
NpA  HArPEeBaHWHW,  I[BETHBIC
peakiu  O€NKOB;  MPOBOAUTH
peaknmuu  HMOHHOTO  OOMEHa,
OTIPENIENIATh  CPEely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiuu Ha cynbdar-, kKapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHUS; pemiatb
AKCIIEPUMEHTAIBHBIC 33Ja4d 10
TeMaM "Meramibr" u
"Hemeramibl'") B COOTBETCTBUH C
MIpaBUIIAMHI TEXHUKH
0€3011acCHOCTH NPU_OOpaILEeHUH ¢




nHbopMaIUn Pa3IMIHBIX
dhopm mpencTaBIeHus;

- CO3/1aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
Y4ETOM Ha3HaueHWs MHPOPMALMK U IEeJICBOU
ayIUTOpHH, BBIOMPAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI ¥ BU3yaJTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
nH(OpPMAILlMK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B PEIICHUU
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3allMOHHBIX 33/a4 C COOJI0eHUEM

BHUIOB u

TpeOOBaHMI 3PrOHOMUKH, TEXHUKHU
0e30IacHOCTH, TUTHUCHEI,
pecypcocOepekeHus, MIPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJCTb HAaBbIKaAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMarK, UHHOPMAIMOHHOW OE30MaCHOCTH
JIUYHOCTHU

BEIIECTBaMH W JTAOOPATOPHBIM

00opynoBaHHEM;  MPEICTaBIISTh
pe3yNbTaThl XHUMHYECKOTO
JKCIepUMeHTa B (hopme 3ammcu
YpaBHEHUIl  COOTBETCTBYIOIIMX
peakimii U popMyaHpoBaTh
BBIBOJbl HA  OCHOBE  ITHX
PE3yNbTaTOB;

- yMeTb aHAIU3UPOBATh
XUMHUYECKYIO UH(pOPMAIIHIO,
MOJTY4aeMyto u3 Pa3HbIX

UCTOYHHUKOB (CPEACTB MAacCOBOM
uHdopmaruu, cerb MHTepHET H
Jpyrue);

- BIIIETh OCHOBHBIMHU METOJAMU
HAYYHOIO IIO3HAHMs BELIECTB U
XUMUYECKUX SIBIICHUN
(HabiosieH1E, H3MepeHue,
AKCIEPUMEHT, MOJIETIMPOBAHHUE);

- YMETb MPOBOAMTH PACUETHI IO

XUMHYECKUM  (opMmylam |
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
busnveckux BEJIMYHH,
XapaKTepH3YIOLIMX BEIIeCTBA C
KOJIMYECTBCHHOM CTOPOHBIL
Macchl, oObemMa (HOpMaJIbHbBIC
YCIIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA; UCIIOJIb30BaTh

CUCTEMHBIC XUMHNUYCCKHUE 3HaHUA

Ui TPUHATHS — pelleHud B
KOHKPETHBIX KHM3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
O¢pdexTnBHO
B3aUMOJICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
u

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

HCCIIEIOBATENBCKOM, TPOEKTHOM M COIMAIbHOMN
JeATeNTbHOCTY;

Osaagenne YHUBepPCAIbLHbIMHU
KOMMYHUKATHBHBIMH 1€ CTBUSIMM:

0) coBMecTHasi J1eSITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaH/IHOM U UHAWBUAYaJIbHON padoThI;

- TIPUHUMATh LIEST COBMECTHOM NIESITEbHOCTH,
OpraHU30BbIBATH M KOOPAMHHUPOBATH JIEUCTBUS
0 €€ JOCTM)XKEHMIO: COCTaBJIATH IUIaH
NEHCTBUM, paclpenessTh poiad C  Y4ETOM
MHEHHH Y4YaCTHHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOpIMHUPOBAaTh ¥ BBINOJHATH paboOTy B
YCIOBUSIX ~ PEANBbHOrO,  BUPTYalIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErMYECKOe

- yMeTb  IUIAHMpOBaTb U
BBINIOJIHSTH XUMHYECKUN
9KCIIEPUMEHT (mpeBpareHus
OpPraHMYEeCKUX  BEIIECTB  IIpU

HarpeBaHWH, TIOTYYCHHE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEakiMk  Ha
aNpICTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHaTypamus OeJKOB
Npd  HArpeBaHWW,  IIBETHHIC
peakiui  O€JKOB;  TPOBOIHTH
peakiuu  HOHHOTO  OOMEHa,
ONpEAeNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakuuu Ha cyibdar-, kapOoHaT-
U XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHHUS; pemarb
SKCIIEPUMEHTAIBHBIC 337addl 110
TeMam "Metamsr" u




MOBEICHNE B PA3NIMUHBIX  CUTYalUsIX,
TIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHHULIMATUBHBIM

Osiagenne YHUBePCAILHbIMHU
peryJisiTUBHbIMH JIeliCTBUAIMU:

I) IPUHATHE ce0sl U APYTUX JIIOJde:
- IPUHUMAaTh MOTHUBBI U apryMEHTHI
Jronen npu aHaJIn3e
JeATEIbHOCTH;

- IpU3HaBaTh CBOE TMPaBO M MPaBo
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHWMAaTh MHP C
TIO3UITMH JPYTOTO YEIOBEKa;

Apyrux
pe3yJIbTaToB

JpyruX

"Hemeramibl'") B COOTBETCTBUU C
MIpaBUIIAMHI TEXHUKHU
0€30IaCHOCTH TIpH OOpAIICHUH C
BEIIECTBAMU U JIAOOPATOPHBIM

000py/lOBaHUEM;  IPEICTaBIIATH
pE3yIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (OopMe 3alucH
YPaBHEHU  COOTBETCTBYIOIIMX
peakuuii ¥ QOpMyIMpPOBATH
BBIBOJBI HAa  OCHOBE  3THX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS S - chopMHpOBATEL TPEICTABICHUS:
ConeiicTBOBaTh - chOopMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKPY’KaroIlel cpejbl, | S)KOHOMHYECKAX —MPOLECCOB HA  COCTOSHUE | MUPA, POJIM XUMHMHU B IO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUH MIPUPOIBL, B
IIPUMEHATH 3HAHUMA ri100aJIbHOr0 XapakKTepa OKOJIOTHUYCCKUX q)OpMPIpOBaHI/II/I MBIIIJICHUA "
00 U3MECHEHUU HpO6H€M; KYJIBbTYPBI JINYHOCTHU, €c
KIMMAaTa, [PHHLUIG | - [UIAHUPOBAHME M OCYIIECTBIICHUE NEHCTBUM B | (QYHKLMOHAIBHOH IPaMOTHOCTH,
GepeKIINBOTO OKpY)KaIOIIeH Ccpelie Ha OCHOBE 3HAHHWS LICJICH | HEOOXOMUMON ISl pelIeHHS
IPOM3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
3 peKTUBHO AKTHBHOE HENpHATHE JNCUCTBHM, MPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAHHOTO
NeiicTBOBATD B | BPEI OKPYXKarOLIEH Cpene; OTHOILIEHUSI K CBOEMY 370POBbIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBAaTh | U IPUPOAHON CpeEE;
CHTYaLsIX. HeOIaronpusiTHhIE 9KOJIOTMYECKUE | - yMEeThb COONIoAaTh MpaBuiia
MOCTIE/ICTBUS NPEANPUHUMACMBIX | SKOJIOTUYECKU I1eJIeCO00Pa3HOro
JENCTBUM, TPEAOTBpALIATh UX; MOBEJICHHUSI B OBITY M TPYJIOBOU
- pacimpeHue OIlbITa JIESITENIbHOCTU | ACATEIBHOCTH B LEJIsIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPAHEHHUsI CBOETO 3/I0POBbS M
- OBJIQJICHHE HaBBIKAMU y4eOHO- | OKpY’KarOIIei MPUPOTHON CpepI;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIIMAJIbBHOU YYUTBHIBATh OIIaCHOCTH
ACATCIIBHOCTH, BO3IEHCTBUS Ha SKUBBIE
OpraHU3MBI OTPEIETICHHBIX
BEIIIECTB, TTOHUMAs CMBICIT
TOKA3aTeNst NPEEIBHON
JIOTTYCTUMOM KOHIIEHTpAIUU
IIK 3.2
Opranu3oBbIBaTh U
OCYIIECTBIISITh
AKCIUTyaTaIHIo
OECITMIIOTHBIX

BO3JIyLIHBIX CY/IOB
CMCIIaHHOTI'O THIIA,
B TOM YHCJIE B
0COOBIX YCIIOBHSIX U
0COOBIX ClTyyasix B
noJiere.

B PE3YIbTATC OCBOCHHUA NPOTpaAMMBI yLIC6HOl"O npeaMeTa pCaiu3yCTCs IporpamMmma BOCIIHUTAHUA,

HampaBJlieHHasl Ha (OPMUPOBAHUE CIAEAYIOLIUX JUYHOCTHBIX pe3ynbTaToB (JIP):




JIP 2 TlposiBnsitominii aKkTUBHYIO TPAXKTAHCKYIO MO3UIUIO, IEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPATOYHOCTH, OTKPBITOCTH, SKOHOMHMYECKH AaKTHUBHBIA M YYaCTBYIOIIUHA B
CTYJICHYECKOM U TEPPUTOPUAIBHOM CaMOYIMPABICHUHM, B TOM YHCIIE Ha YCIOBHUAX JOOPOBOJIBYECTBA,
MIPOJYKTUBHO B3aMMOJICHCTBYIOIIUIN 1 YUaCTBYIOLIUH B I€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3allHii.

JIP 4 IlposiBasironiuii 1 AEMOHCTPUPYIOIIUMI YBaXXE€HUE K JIIOASAM TPyAa, OCO3HAIOIIUNA LIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM Cpele JUYHOCTHO U
PO eCCUOHATBHOTO KOHCTPYKTUBHOTO «ITU(DPOBOTO CIIea.

JIP 16 IlpuoGpereHne 0O0y4arOMIMMHUCS COIMAIBHO 3HAYUMBIX 3HAHUH O TpaBHIAX BEIACHUS
IKOJIOTHYECKOTO 00pa3a >KU3HU O HOpPMax M TPAAMIHSIX TPYIOBOU JIEATEIHHOCTH YEJIOBEKAa O HOpMax W
TpaJULIUAX MOBEICHUS YeI0BeKa B MHOIOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlonyyenue 00y4aromMuMHCS BOZMOKHOCTH CAMOPACKPBITHS U caMOpean3alis JINYHOCTH.

JIP 30 OcymecTBasOMUNA MOUCK U HCIONb30BaHHE HHGOpMaLUU, HEOOXOTUMOM s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMIHOCTHOT'O Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl y4eOHOM TUCHHUIIUHBI 72
B TOM YHCIIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHCIIE:
JIEKITNH, YPOKH 34
MPAKTHYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KAHNE
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MIPAKTUICCKHC 3aHITHS 28
nabopaTopHbIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THhI 2
B coomseemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PaboOMul.
[IpomexyTouHas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue U JJadopaTopHbIe 3aHATHS, O0bem Roglréeg,;unn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3znen 1. Teopernyeckue 0CHOBbI XUMHUU 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOpPraHu4eckou u obuien xumuu. [leproguueckast OK 01 OK 02
Ilepuonuueckuil 3aKOH U cucrtema xumuueckux snemeHToB /.. MenaeneeBa. CTpoeHue aTroma JIP 16,23,30
NepHoNYEcKas cucTemMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX 31eMeHToB JI.11. CoBpeMmeHHass Moziellb CTpoeHHsl artoMa. CHUMBOJIMYECKUN SI3bIK XMUMHMH. XUMHWYECKUH DIIEMEHT.
Menneneena OnektpoHHas kKoHpwurypaus atoma. Kiaccudukamms Xumuyeckux ieMeHToB (S-, p-, d-
37eMeHThl). BaneHnTHble 371eKTpoHbl. BajgeHTHOCT. DneKTpoHHas NpHUpoia XUMHYECKOH CBSI3HU.
OJeKTpOOTpULIATEILHOCTh. BUbl XMMUUECKO CBsI3M (KOBAJEHTHAsl, MOHHAs, METaJUTMYecKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMs. 2
[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpaxkruuyeckoe 3aHaTHe Nel Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7ay 1o TeMme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI W pacyeTsbl [0 YpPaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” 2 K 2.1
IIpopuiabHbie 1 NpodecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI COAEpP:KaAHUs: XHMHYECKUE TP 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJOTMYECKHX ONEpaluil Ha NPEAUpPUITHAX AaBUALMOHHON OTpaciu T
(HamIaBKa MpU PEMOHTHBIX paboTax, HAHECCHHE JIAKOKPACOYHBIX MOKPBITHH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuomuueckass cucrema xumuuyeckux snemeHToB .M. Menneneesa. OK 01 OK 02
Crpoenue aToma 2 K 2.1

IIpopunabHbie U NpodecCHOHAIBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHusi. OCHOBHBbIE
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHUS CIOCOOCTBYIOT 0OoJiee MOJTHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

IMOHUMAHHUIKO XUMHWYCCKUX MNPOUCCCOB JIA q)OpMI/IpOBaHI/ISI HAy4YHOIr0 MHUPOBO33pPCHUS, KakK
OCHOBBI [JId KOJMYECTBCHHBIX PACUCTOB MW PCIICHUA MHOI'ME PACUCTHBIC 3adadyu
IMPAKTUYCCKOI'0 U TCXHOJOTHYCCKOI'0 3HAYCHH .

1.1.4 TlpakTuyeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3a/lad MO TeMe: THITbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

IpopuabHble U NPOPecCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI colep:xkanusi. BemectBa ¢
aTOMHOM W  METAUIMYECKOM  KPUCTAUIMYECKUMH  PEIIeTKAMH  KaK  KOMITOHEHTHI
MOJYIPOBOJHUKOBBIX ~ MaTepuanoB,  (OTOINEMEHTOB, JIMOAOB, HMHTETPAJIbHBIX H
AIEKTPUUYECKUX CXEM.

OK 01 OK 02
IIK 3.2
JIP 2,4,16,23,30

Paznen 2. Xumunueckue peakuuu

10

Tema 2.1 Tunel XUMHYECKUX
peakuuii

2.1.1 Knaccuduxarus u TUIIBI XUMHUYECKUX PEaKIUi HEOPraHUYECKUX COSAMHEHUN

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus v THUOBI XUMHUYECKHX PEAKIMA C y4acTHEM HEOPTaHMUYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUN peakIuil COeIMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T.U.
peaxIuii TOpeHus, OKUCIICHUSI-BOCCTAHOBICHHUS.

VYpaBHeHHs]  OKUCIEHHA-BOCCTaHOBIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBneHHE U ypaBHUBaHHWE OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKiuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
IpHUPOJIe, MPOM3BOACTBEHHBIX MPOIIECCaX U KUZHEACSITETbHOCTH OPTaHU3MOB.

2.1.2 TIpaktnueckoe 3aHsaTHe Ned PerieHWe SKCIEPUMEHTATBHBIX 3aJa4 IO TEMeE:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

IIpopunabHble W NpPodeccHOHATIBLHO 3HAYHUMbIE JJIEMEHTbI COJAEePKAHUSI. 3HAYCHHE
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN B MPUPOJE U HA MPEANPUITUIX aBUALMOHHOMN
otpaciu. OKUCIUTETBHO — BOCCTAHOBUTEIIBHBIE MTPOILIECCHI KaK OCHOBA MPOILIECCOB KOPPO3HH
METAJIJIOB, Pa00OTHl XMMHUYECKUX NCTOYHUKOB TOKA ¥ aKKYMYJISTOPOB H T.J.

OK 01 OK 02
IIK 3.2
JIP 4,16,23,30

Tema 2.2 DuekTpoiuTHYECKAS
AUCCOLUALIMS U MOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpOIIecc.

OK 01 OK 04
IIK 2.1
JIP 4,16,23,30

Conep:xaHue yueOHOIro MaTepuasa
Teopust 3meKTpOIUTHUECKON Tucconanuu. MIoHbI. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiun
HOHHOTO 0OMeHa. COCTaBJICHHE PeaKIIMii HOHHOTO OOMEHA IyTEM COCTABJICHHUS UX TOJHBIX U




1 2 3 4
COKpAILLEHHBIX MOHHBIX ypaBHEHUI. KHUCIIOTHO-OCHOBHBIE peakluu. 3aJaHusl Ha COCTaBICHUE
VMOHHBIX PEaKLIHi.
[TpakTHyeckoe UCIIONb30BaHUE PEAKIIMI HOHHOIO OOMEHA U TUIPOJIN3a B TEXHOJIOTUYECKUX
MIPOLIECCAX JKEIE3HOJOPOKHOro TpaHcnopra. [IoHATHS: ralbBaHOCTETHs, I'aJbBAHOIJIACTHKA,
UX [IPAKTUYECKOE 3HAYEHUE B JKEJIE3HOJOPOKHOM XO034HCTBE.
2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOIHAIIN" OK 01 OK 04
IIpoduiabHbie 1 NpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTBI COAePKAHUA. AKKYMYJISTOPBL: c 1K 2.1
MPUHIUI UX paboThl, X npuMenenue B CLIb. TP 4,16,23,30
2.2.3 JlabopaTopHoe 3ansaTue (padora) Ne2 "Peakiuu nonHoro oomena. ['maponu3 comneit" OK 01 OK 04
IIpodpunabHbie 1 MpodeccCHOHATBHO 3HAYNMBbIE JJIEMEHTHI cojep:kanus. [[puMeHeHrne Ha 2 K 3.2
TPaHCIIOPTE PEAKIIMM MOHHOIO OOMeHa JUIsl yMSIYeHHUs BOJbl (CHM)KEHUE KOHILIEHTpalUH )
nonoB Ca* 1 Mg2+). I'uaponus Ha TpeanpUATHIX TPAHCIIOPTA. TP 4,16,23,30
Pasjen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPraHNYECKHUX BelleCTB 14
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHbIE KJIACCHI CIOKHBIX HEOPIaHUYECKUX COETMHEHUH. OK 01 OK 02
HOMEHKJIaTypa u CTpOECHUE IK 2.1
HEOPraHUYECKUX BEILECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
[Tpenmer Heopranuyeckoit xumuu. Knaccudukaius Heopranuueckux BemiecTs. [IpocTeie u
cloxHbIe BemecTBa. (OCHOBHBIE KIIACCHI CIIOXKHBIX BEIHIECTB (OKCHUIBI, THUIAPOKCHUIBI,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKHX BEIIECTB. ATrperaTHble COCTOSIHHS
BenlecTBa. Kpucramnmueckre u amop¢Hble BelecTBa. THUIbl KPUCTANIMYECKUX PEIIETOK 2
(aTomMHasi, MOJIeKyJspHasi, WOHHAs, MeTaJuIMuecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMICTB
BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIICTKH. 3aBUCUMOCTh XWMHYECKOW AaKTUBHOCTH
BEUIECTB OT BHJAa XUMHYECKOW CBSI3M M TUMNA KpUCTANIMYecKoW pemeTku. [IpuanHb
MHOT000pa3usi BEIIEeCTB
3.1.2 MlpakTHyeckoe 3ansitue NeS PemeHne sKCIEpUMEHTANBHBIX 33/1a4 10 TeMe: YncThie OK 01 OK 02
BELIECTBA U CMECH. [[ucnepcHble CHCTEMBI. 5 K 3.2
IIpopuibHbie 1 NPOPEecCHOHATBLHO 3HAYMMBIE JJIEMEHThI colep:kaHus. CTEKIOIMIaCTUK TP 4.16 '23 30
KaK OCHOBA JIJIsl U3TOTOBJICHHUS IeTaJell aBUAIMOHHON TEXHUKHU. T
Tema 3.2  ®wusuko-xumudeckue | 3.2.1 Meramisl. [Tonoxenune B [ICXD JI.M. MenneneeBa, ocobenHoctu ctpoerus. Kopposust OK 01 OK 02
CBOMCTBA HEOPraHUYECKMX BEIIECTB | METAJIIOB. METObI 3aIUThI KOHCTPYKLUN ITOABUKHOI'O COCTaBa IIK 2.1

JIP 4,16,23,30




1 2 4
Copaepxxanue yueOHOIro MaTepuasa
Mertamnbl. OOmiue usnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUs.
3HaueHUE METAVIOB M HEMETAUIOB B IPUPOAE U IKU3HEACSITEIBHOCTU YEJIOBEKA H
opranu3MoB. Koppo3usi MeTaiioB: BHUIBI KOPPO3UH, CHOCOOBI 3alUTHl METANIOB OT
KOppO3uu
3.2.2 IlpakTuyeckoe 3aHsTHe Ne6 PemeHue 5SKCIepUMEHTAIBHBIX 33/lad IO TEMe:
"Meramibr" OK 01 OK 02
IpopunabHble W NMpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI coAep:kaHusi. MeIHbld U K 3.2
JaTYHHBIM TPOKAT MCHOJNb3YEeTCA IPU HU3rOTOBIEHUM WU PEMOHTE JETajell TpaHCIOopTa, JIP 4,16,23,30
pa3IMYHOI anmaparypbl B CaMOJIETaxX U CBSI3H.
3.2.3. Hemeramnel. [Tonoxenue B [ICXD .M. MenneneeBa, 0COOCHHOCTH CTPOCHUS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
Hemeramnel. OO6mue ¢Qusnyeckue M XUMUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHbBIE
cBoiictBa HemerayuioB [V- VII rpynn. Knaccudukanus v HOMEHKIATypa COEIUHEHUI
HeMeTasuloB. [I[puMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHHM B JKEJIE3HOJOPOKHOM
xo3siiicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE
3.2.4 IlpaxTtuuyeckoe 3aHsTHe Ne/ PemieHue HKCHEpUMEHTANIbHBIX 3a/7ad IO TEMeE:
"HemeTtanst" OK 01 OK 02
IIpopuiabHbie U NpodeccCHOHAIBLHO 3HAYUMbIE YJIEMEHTHI colepxkaHus. [nepTHbIe Ta3sl K 3.2
UCIOJIB3YIOT B CUCTEMAaX TPAHCIIOPTA JJIs 3aII0JIHEHUS AIEKTPOBAaKyyMHBIX MprOopoB. Cerex P 4.16 ’23 30
— OCHOBa /Ul W3TOTOBJIGHUS BBIIpSAMHUTENEH M (QoTodneMeHToB. KpemMHHH — 31eMeHT T
MHTETPAIbHBIX MUKPOCXEM CHCTEM YNPABIEHUS IBH)KEHUEM.
Tema 3.3 WNnentudukanus | 3.3.1 ['eHeTnyeckas CBsA3b HEOPraHMUECKUX COCTUHEHHIA OK 01 OK 02
HEOPraHWYECKUX COETMHEHUI Hrorosasi koHTpOJBHAs1 padoTa Nel K 2.1
JIP 4,16,23,30

Copaepxxanue y4eOHOro MaTepuasa
XUMHYECKHEe CBOIMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BemlecTB  (OKCHIOB,
THIPOKCHJIOB, KHUCIOT, COJeH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB IPOCTHIX
BEIIIECTB, BOJOPOJIHBIX COCIUHEHUH, BBICIIMX OKCHAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHUEM HX (DU3UKO-XUMHUECKUX CBOMCTB,
XapaKTEpHBIX KAYECTBEHHbBIX peakLuil




1 2 3 4
Hmoz | cemecmpa: MakcumaiibHas yueOHasi Harpy3ka (Bcero) 32
O0s3aresbpHas ayuTOpHas yueOHast Harpy3Ka (BCero) 32
IIPaKTUYIECCKUE 3aHATHUA 14
nabopaTopHble 3aHATHS (PabOTHI) 4
KOHTpOJIbHAs paboTa 2
Pasnen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX COeIHMHEeHUI 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonarue 06 opraHMYecKuX BEIICCTBAX, UX IPUMEHEHUE Ha JKEJIE3HOM JTI0pore. OK 01 OK 02
CTPOCHHUE u HOMEHKJIaTypa IK 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
[losiBnieHne W pa3BUTHE OPraHMYECKONM XUMHMU Kak Hayku. [Ipemmer opraHndeckod XUMHH.
MecTto M 3HAYE€HHE OPraHUYECKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTpOCHHE KaK IMOPSJIOK COEIWHEHUS aTOMOB MOJIEKYJIE COTJIaCHO WX BaJIEHTHOCTH.
[IpumeneHne opraHnyecKuX BEIECTB Ha KEJIE3HOM 0pore
4.1.2 Teopust A.M. byrneposa. Knaccuduxanus opraHu4eckux BELIECTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[TonokeHus TEOpHH XUMUYECKOTO CTpOeHUs opraHudeckux coeaunenuir A.M. Bytieposa.
YTIepoaHblid CKelneT OpraHuuecKO MONEKYIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
crpoeHust Monekyi. M3omepust u u3omepsl. [lonsTe o dyHKUMOHANbHON rpymme. Pamukan.
[TpuHIMITEl KIacCHPUKALIMK OPTaHUYECKUX COeNMHEeHW. MexnyHapoaHas HOMEHKIAaTrypa U
TPUHIIMAITBEI HOMEHKJIATYPhI OPraHMIeCKUX COCTMHECHHN
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AjKkaHbI: COCTaB, CTPOSHUE, TOMOJIOTHICCKHHA PSJIL. OK 01 OK 02
COCIMHEHHI K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

[IpenenbHble yraeBOAOPOABI (aJIKaHBI W IUKIOATKaHbI). (OCOOCHHOCTH KIacCH(PUKAINKU H
HOMEHKJIATypbl, HU30MepHs, (U3MUECKHE CBOWCTBA, XHWMHUYECKHE CBOWCTBA, CIOCOOBI
noxydeHusi. [opeHme MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHKOB TeIjla B
MPOMBINIIICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YTIIEBOJAOPOIOB, HAXOXKICHUE B MPUPOC

H MIPUMCHCHUC aJIKAHOB.




2 4
4.2.2 Tlpaktuueckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTAIBHBIX 3a/Jad IO TEMe:
"CpaBHUTE/IbHASA XapaKTEPUCTUKA METaHA U dTaHa" OK 01 OK 02
IIpopunabubie M nNpodecCHOHAIBLHO 3HAYHMBbIE JJIeMEHThI colepxkanus. JKunkue K 3.2
yII1€BOAOPOAbI (OEH3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B 1P 4.16 '23 30
JIBUTATENIIX BHYTPEHHEIO CropaHusi TpaHcropTa. TBepable yrieBoaopoabl (mapaduHbl) — T
KOMITIOHEHTBHI JKUJIKMX CMa30K, UCIIOJIb3YEMBbIX Ul CMa3KH JIeTalled U y3JI0B..
4.2.3 Anxensl, ankaauensl. CocTaB B 0COOEHHOCTH CTPOSHUS OK 01 OK 02
IK 2.1

JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
HenpenenvHble (ankeHbl, amkuHBl W ankaaueHsl). OcoOeHHOCTH Kiaccu(UKanuu H
HOMEHKJIATYpBI, H30MepHus, (pU3HUecKrue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
nojiyueHusi. ['opeHue aleTuiaeHa Kak HMCTOYHMK BBICOKOTEMIIEPAaTypHOTO IUIAMEHHU JUIS
CBapKM U pe3ku MeTayioB. [IpakTuueckoe MpPUMEHEHHE aJKEHOB M aJKaJUEHOB B
JKEJIE3HOAOPOKHOM XO3SIMCTBE
4.2.4 Ilpaktudeckoe 3ansitHe Ne9 Pemenue HKCIEPUMEHTAIBHBIX 3a4ad IO TEME: OK 01 OK 02
"ITosrydyeHune 3TUIIEHA U U3yYEHHE €ro CBOMCTB" K 3.2
IIpopuniabubie ¥ NpodecCHOHANBHO 3HAYUMbIE JJIE€MEHThI coaep:kaHus. [IpuMeHeHus IIP 4.16 '23 30
IIOJIMMEPOB HA NPEANPUATHIX TPAHCIIOPTA JUISl JIEKTPOU3OIISIIH, T
4.2.5 TIpakTuyeckoe 3anaTHe NelO PemeHue sKCHepUMEHTANbHBIX 33734 IO TEME:
"AueTuiieH u ero romoiaoru” (AJIKUHBI) OK 01 OK 02
IIpopuiabubie ¥ NpodecCHOHATBHO 3HAYUMbIE JJI€MEHTHhI coaep:kaHus. [IpuMeHeHue I1K 3.2JIP
MOJIMMEPHI HA OCHOBE MPOW3BOJHBIX AJKHHOB B KAa4eCTBE M3OJISAIMH 3aIIUTHBIX 000JI0YEK 4.16,23,30
Ka0eJIbHBIX U3JIEJIUI U TPOBOJIOB.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOTyUYCHHUE OK 01 OK 02

IK 2.1

JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
OcoOeHHoCTH KJacCU(PUKAMM W HOMEHKIATyphl, H30Mepusi, (u3MUecKkue CBOMCTBa,
XMMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYUEHHS.
4.2.7 TIpaktnueckoe 3ausitue Nell Pemenuwe sKcrepuMEHTaIbHBIX 3aJad IO TEMeE: OK 01 OK 02
"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB" I1K 3.2JIP
IpopuiabHbie U NpodecCHOHATBHO 3HAYNMBbIE 3JIeMEHTHI coaep:xkaHusi. OTHOATOMHBIE 4,16,23,30




2 4

CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOAAIIMX CBOE INPUMEHEHUE B

aBUALIMOHHOM OTPaCIIH.

4.2.8 Anpperunsl. Kapoonossie kuciotsl. CocTaB, CTpoeHue, Kiaccupukanus OK 01 OK 02
JIP 4,16,23,30

Conep:xaHue yueOHOro MaTepuasa

OcobeHHOCTH KJIacCM(pUKALlMM M HOMEHKJIATYpbl, H30MepHs, (U3NYECKUe CBOMCTBa,

XUMHYECKHE CBOMCTBA, CIIOCOOBI MmoTydeHust. Mbljla KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT,

ux Momouiee aeiicteue. CiiokHble 3pUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KHCIIOT.

4.2.9 JIabopaTopHoe 3ansTHe (padora) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KUCIOT"

IpopuabHble M NPoPeccCHOHATBLHO 3HAYMMbIE 3JIEMEHTBI COAepP:KaHMs. AHUIUHO- OK 01 OK 02

dopmanpaeTruIHbIE — KOMIIOHEHT OJJIEKTPOM3OJSIMOHHBIX JIAKOB, HEOOXOIUMBIX B OK 04

JIEKTPOTEXHUYECKOH ammaparype. MypaBbUHBIN allbAeTH KaK KOMIIOHEHT OaKeIUTOBOIO K 3.27IP

JaKa, SBISIFOIIUMCS aHTUKOPPO3MOHHBIM TIOKPBITHEM ISl YCTPOMCTB TpacnopTa. TekcTomuT 416 2'3 30

KaK OCHOBA JUIsl U3FOTOBJICHUSI JIEKTPOU30ATOpoB. [IprMeHeHne 1maBeneBoil KUCIOThl 1is B

OYUCTKH METAJUIOB OT PXKABUYMHBI M HAKHITH.

4.2.10 TIpaktuyeckoe 3aHsaTHe Nel? PemieHue sKCHEpUMEHTAJIbHBIX 3aJad IO TEME:

"Cnosxnbie 3¢upsl. XKupsl. [lonstue o CMC"

IIpopuniabubie U NMPopecCHOHANBLHO 3HAYMMBbIE JJIEMEHTBI colaep:kanusa. byrumanerar OK 01 OK 02

KaK KOMIIOHEHT MeHTadTaneBblX 3Majeil, NCIOJb3yEeMBIX JJIi OKPACKH YCTPOWCTB TEXHUKH, IIK 3.2

AIIEKTPOU3OJALIMOHHBIX JIAKOB. MBIIA BBICIIMX JKUPHBIX KHCIOT KakK 3aryCTUTENIH B JIP 4,16,23,30

TUTACTHYECKUX CMa3KaX, MPUMEHSEMBIX B Pa3IMUHBIX MEXaHU3MaX JJIsi CMa3KH YCTPOWCTB U

ap.

4.2.11 AMuHBI. AHIITUH OK 01 OK 02

IK 2.1

JIP 4,16,23,30

Copaepxxanue y4yeOHOro MaTepuasa

OcobeHHOCTH KJIacCU(pUKAIMM M HOMEHKJIATYphl, H30MepHs, (HU3NUECKUe CBOICTBa,

XMMHYECKHE CBOWCTBA, CITOCOOBI ITOJTYUSHHS.

4.2.12 JlabopatopHoe 3ansitue (padora) Ned "AmuHokucioTel. benku. PacmosnaBanme OK 01 OK 02

BOJIOKOH" OK 04

IIpopuabHble U NMPoecCHOHATBHO 3HAYHUMbIE 3JeMeHThI coaep:kanusi. [IpumeHnenue TIK 3.2JIP

KJIesl Ha OCHOBE ITOJIMAMUIA JIUIS CKIICHBAHHS YCTPONCTB TPAHCIOPTHOW TEXHUKH. 4,16,23,30




1 2 3 4
Tema 4.3 WNnentudukamnus | 4.3.1 JlaGopaTropHoe 3ansTue (padora) NeS "CpoiicTa yrineoaos" 2 OK 01 OK 02
OpraHN4YeCKHUX BEIIIECTB, ux | [IpopuabHbie M TpodecCHOHATBHO 3HAYMMbIE 3JIeMEHTHI cojep:kaHusi. Odupb OK 04
3HAa4YCHUE M MPUMEHEHHUE B OBITOBOW | MaciIsHOW KHCJIOTHI, 00Opa30BaHHBIC MACISTHOKUCIBIM OpOKEHHUEM TIIOKO3bI, UCTIONb3YIOTCS IIK 3.2
Y TIPOU3BOJICTBEHHOM JEATEIHHOCTH | KaK IIACTU(DUKATOPHI JJAKOB JJII YCTPOHUCTB U MPUOOPOB TPAHCIIOPTHON TEXHUKH. JIP 4,16,23,30
4eJioBeKa 4.3.2 Ponp XuMuUM B OO0ECIEYCHUU HKOJOTHYECKOW, HSHEPreTUYeCKOH U TMHIIEBON OK 01 OK 02
0e30MacHOCTH IK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepHaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MPOOJIEM 3HEPreTUYECKOM Oe30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(ampTEepHAaTUBHbIE MCTOYHUKHM 3Hepruu). ONacHOCTb BO3JEHCTBUS HAa >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIacCOB  (YIJII€BOAOPOABI, CHHPTH, (HEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI [OKa3aTels MpPeaesIbHO
JIONTYCTUMON KOHLIEHTPALIUH
Pa3nes 5. Kunernueckne 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUHMHYECKHX pPeaKIui 2
Tema 5.1 Ckopoctp xummyeckux | 5.1.1 TlpakTuyeckoe 3ansitue Nel3 PemeHue mpakTHKO-OPHEHTHPOBAHHBIX PAaCUETHBIX 2
peakuuii. XMMHUYECKOE paBHOBECHE | 3aaad 10 TeMme: "CKOpOoCTh XUMHUYECKHUX peakiuil. XUMUYECKOe paBHOBecHE" OK 01 OK 02
I[IpoduiabHbie U npodeccMOHAIBLHO 3HAYMMBbIEe 3JIeMEHThbI cojep:kaHus. bydepHbie IIK 3.2
pacTBOPHI B TEXHOJOTHYECKUX Tporieccax (MpH MEKTPOXUMHUYECKOM HAHECCHUH 3all[UTHBIX JIP 4,16,23,30
NOKPBITHH, B TPOM3BOJICTBE KPACUTEICH)
Pa3nes 6. PacTBopbl 2
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 IlpakTuyeckoe 3ansitue Neld PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3aj1a4 no TeMe: "PacTBOphI, UCIONB3yeMble B OBITOBOI M MPOU3BOJCTBEHHOM AEATEIbHOCTH
" JIP 4,16,23,30
YyeJloBeKa
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH Y€JI0BEKA 4
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeilmune gocTHKEHUS] XUMUYECKONH HAYKH U XMMHYECKON TEXHOJIOTUN OK 01 OK 02
IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07
YJeJIOBEKa JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

Hoselimme nocTHKEHHMsT XMMHUYECKOM HAYKM M XHMHYECKOW TEXHOJIOTMU. Poiib xumuu B
o0ecreyeHNH SKOJIOTMYECKOM, HHEPreTMYeCKOW M MHIIEBOM O0e30MacHOCTH, pPa3BUTHU
MenuiuHbL. [IpaBuia moucka U aHaM3a XUMUYECKON WHPOPMAIMK U3 Pa3INYHBIX UCTOUYHHKOB
(Hay4Has ¥ yaeOHO-Hay4YHas JIMTEPATypa, CPeICTBa MaccoBor nH(popmManuu, cetb HTEpHET)




2 3 4
7.1.2 TlpomMe:kyToUHAasi aTTecTAIMS 1O JUcHMILMHE. [[nddepeHpoBannbIii 3a4eT 2 OK 01 OK 02
OK 07
I1IK 3.2
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas yaeOHast Harpy3ka (BCETo) 40
O0s3arespHas ayqUTOpHas ydeOHas Harpy3Ka (BCero) 40
NPAKTUYECKUE 3aHATHS 18
naboparopHblie 3aHATHS (PabOTHI) 6
TG GepeHIIMPOBAHHBINA 3a4eT 2
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72
O0s3aTenbHas ayIMTOPHAs yueOHas Harpy3ka (Bcero) 72
IIPAKTHYECKUE 3aHATU 28
naboparopHblie 3aHATHS (PabOTHI) 10
KOHTpOJIbHast paboTa 2

Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa




3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOW JUCITATLIAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoMm Kabuuere: Jlabopatopus XUMUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuyeckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMuecKuX peméTok. (3 mir)

7.CoopHbiii pubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «Ilemoumny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMUU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuToQoH

- KOMIIBIOTEP

Ayouosuzyanvhvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoaoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumus. Yacts 4. YrneBojsl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiep:kaliye opraHndyeckue BemiecTBa. bemku.
CuHTeTH4ecKre BHICOKOMOJIEKYIsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

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



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aluu MPOrpaMMbl

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

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

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

Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 31.03.2023) / - Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3JIOKEHUH: ydeOHOe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld //  Jlab: snekTpoHO-OMOiMoreyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obparmienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPH3. NIOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

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

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

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxim goctyma: cBOOOHBIA.

2. CailT Hay4HO-TIOMYJISIpHOTO KypHana «Xumus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. Calltr 0 XuMHUM: KIacCHUYeCKUe Y4YEOHUKH, CIPABOYHUKH, SHIUKIONEIUH, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWil, COCTaBlIeHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnmardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUACO-KOH(PEPEHITUH. [ DIEKTPOHHBIN

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



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

5. DnextpoHHas wuHpOPMAMOHHO-OOpazoBarenbHas cpena Ha 1maatdhopme Moodle.

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

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H_[606p330BaT€J'IBHOI71 JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE HA (POPMHUPOBAHUE OOLIHX

KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Pasznen/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHHE
IK 3.2 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanusa Ha HMCIOJIb30BaHUSA
JP 2,4,16,23,30 4.3 XMMHYECKOW CHUMBOJIMKH H
P5: Tema 5.1 Ha3BaHUU COEOUHEHUN IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOAHOT O COI03a
TEOPETUYECKON M IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMI IS COCTaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3aciymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX padoT;
- PesynpTaT  BBINONHEHUS
MPaKTUYECKON paboOThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 51
npeoOpazoBaHue yaeOHOMU
uHpopMauu
OK.02 P1: Tema 1.1 - YCTHBIN ompoc
P2: Tema 2.1 - 3achnymuBaHuEe COOOIICHHIA
IIK 3.2 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
3.3 - 3amaHusg Ha HMCHOJIb30BAaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOH CHUMBOJIUKHA U
4.3 Ha3BaHMIl COCAWMHCHHUU MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOT O COr03a
P7: Tema 7.1 TEOPETUYECKON M TPUKIIATHOU
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI  COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINONHEHUS
MIPAKTUYECKON paboThI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOMH
uHpOopMaIuu

OK.04
IIK 3.2

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOLICHUM
U OLIEHKA UX MOJTrOTOBKHU;

- 3ajaHus Ha UCHOJIb30BaHUS
XUMHUYECKOH CHMBOJUKUA U
HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIAType
MEXyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUH U TPUBHAIBHBIX
Ha3BaHWM 11 COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PabOT

- PesymbTaT  BBINOJTHCHHS
MPAKTUYECKON pabOTHI;

- PesymbTaT  BBINOJTHCHHS
nabopaTopHO PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManun

OK.07

IIK 3.2

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz
npeoOpazoBaHue yaeOHOU
uH(popManuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHPAKHEHUS IO 3aKPEIUICHUI0 M OTpabOTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE UM HMHTEPAKTHUBHBIC: 3BpPUCTHUYECKHE Oecedbl, IUCKYCCHH, KpYIJIBIA CTOJI,

MMpe3CHTalrd, BUKTOpPHWHA, KBECT.




