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

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl
Pabouas nmporpaMma yueOHOH TUCHMITIMHBI SBISETCS YaCThIO IPOrpPaMMbl CPEIHETr0
(momuoro)ooiero oopazoanus no cneuuansHoctu CIIO
23.02.01 Opranuzanus NepeBO30K U yIpaBiIeHUEe Ha TpaHCTIOpTe (TI0 BUIaM)
[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3inyHble 00pa30BaTENbHBIC
TEXHOJIOTUH, B TOM 4YHCJIE JUCTAHIMOHHBIE 00pa30BaTEIbHbIE TEXHOJOTHH, HJIEKTPOHHOE O0y4eHHE.
PaGouast mporpamMma ydeOHOW MAMCHMIUIMHBI MOXKET OBITh HCIOJIB30BaHA B MPOQPECCHOHATBEHON

MOJITOTOBKE, NEPENOArOTOBKE U MOBBIIIEHNH KBAIU(UKAIUU pabodyux Mo mpodeccusM: DIeKTpOMOHTED
o 00CITy>KUBaHUIO U peMOHTY ycrporicTB CLIb.

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

OO0reoOpasoBarenbHast JUCIUTLIHHA «XUMUSD M3y4aeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM Tpo(eccHoHaTbHOM 00pa30BaTeIbHON MPOTrPaMMbI YKPYITHEHHBIX TPYIIIT
CHELUATIbHOCTEN

TpyIoeMKOCTb IMCIUILTHHBI «XHMHsD) Ha 0a30BOM YpOBHE COCTAaBISIET 72 yaca, U3 KOTOPhIX 64 yaca —
6a30BbIil MOAYAb (6 pa3menoB) U 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIIOUYAIOIIUN MpPaKTHKO-
OPUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON MPOPECCHH UITH CIICIIUATBHOCTH.
[puknanHoit MOAYb BKIIFOYAET OUH paznen. Paznen 7 «Xumus B ObITY ¥ IPOU3BOJCTBEHHON
NeSITENIbHOCTH YesloBeKa» peanusyercs s cnempansHoctd CIIO 23.02.01 Opranusanust nepeBo3okK U
yIpaBJIeHHE Ha TpaHCIopTe (110 BUAAM) Ha MaTepualie, CBI3aHHOTO C KOJIOIMYEcKOi 0€30MacHOCThIO U
OLICHKOM TTOCIIE/ICTBUI OBITOBOM 1 MPOU3BOJICTBEHHOM JESITENILHOCTH, IO OTpacisiM Oyayiieit
PoeCCHOHATHLHON JIESTEITBHOCTH 00YYaFOIINXCS.

1.3 Iliianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Ilenb yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa KaK OCHOBBI TPUHITHS PpELIEHHH B JKU3HEHHBIX M IPOM3BOJCTBEHHBIX CHUTYaIUSX,
OTBETCTBEHHOTO MTOBEJICHHS B TIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHDIL:

1) cdopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKHX MPOLIECCOB H SBICHMUIA
B OKpYXKaloIlel cpeie, LENOCTHOW HAydyHOW KapTWHBI MHpPA, B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YyMEHHs COCTAaBJIATH (POPMYIIBI HEOPrAaHMYECKUX U OPrAHMYECKUX BEIIECTB, YPABHCHHUSI
XUMUYECKUX PEAKIMi, OOBSCHATh UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM NPOBEICHUS NPOCTECHINIMX XUMHUYECKHX 3KCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COOJIOIGHHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BelecTBaMU M J1abOpaTOPHBIM
000pyIOBaHHEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(M)OPMALMIO XHMHYECKOTO XapakTepa W3 pa3InYHbIX
HCTOYHUKOB;

5) cdopMupoBaTh yMEHHS TNPOTHO3MPOBATH IOCICACTBUS CBOCH IESTENHHOCTH W XHMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) cdopmMHpoOBaTE NOHMMaHWE 3HAYMMOCTU JOCTHIKEHHH XUMHYECKOW HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COIMATLHON U TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBUAIBHON" WIIM MEXIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XWMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAIJICKHOCTh BEIIECTB K pa3JIMYHBIM KJIacCaM OPraHUYECKHUX
COCIMHECHH;

- XapaKTepU30BaTh: JIEMEHThl MAJIbIX MEPUOAOB IO UX IMOJIOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHUYECKUX COEIMHEHMI; CTPOEHHME M XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCHMOCTh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHSI; MPUPOTY XUMUUYECKOU
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOKEHUS XMMHUYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTOJIH30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH M Iepenayd XUMHUIEeCKOH nHpOopMaluu U ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEIbHOCTH W TOBCEJHEBHOM XHU3HU IS - OOBACHEHUS XUMHUYECKUX SIBJICHHM, IMPOUCXOASILUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- KOJIOTUUECKH I'PaMOTHOIO IOBEJICHUS B OKPYKAIOLLEH Cpee;

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

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

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTpPALMHU B OBITY U Ha IPOU3BOJICTBE;

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

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSIMHM  mpodeccuu
npodeccuoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOH THCHUIUIMHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHas MacChl, MOH, aJUIOTPONHS, M30TONbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbeM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAs AUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBIICHHUE,
TerIoBoH >(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOHW peakluH, KaTalu3, XHMHYECKOe paBHOBECHE,
YTJIEPOAHbIN CKeneT, G yHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHHUS MACChl BEILIECTB, TOCTOSHCTBA COCTAaBa, IIEPUOJAUYECKUN
3aKOH;

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBSA3H, JIEKTPOJIUTHUECKON JUCCOLUALUHU, CTPOCHHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEWIIME BEUIECTBA U MaTepUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAasi, COJIsSIHAsA, a30THas
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTujIeH, OeH30,
3TAHOJI, )KUPBI, MbLIIA, TIII0OK034a, caxapo3a, Kpaxmal, KJIeT4yaTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETUUECKUE
BOJIOKHA, Kay4yKH, INIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOSHUS Y4€OHOTO MpeaMeTa:

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

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6ume’ I[l/lcu1/111.11mmpm>1e2
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CUCTEMOU
Bri6upath criocoOsr - TOTOBHOCTh K TpYAY, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; BKJIFOYAET: OCHOBOIIOJIArarolIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

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

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBeEPCAIbHBIMH Y4eOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (POPMYIUPOBATH u
aKTyaJIM3UpOBaTh MpoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
000011IcHNS;

- ONpeNeNnsTh LENH eSITeIbHOCTH, — 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SIBJICHUSIX;

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

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

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

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

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

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

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

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

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopus

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmeTHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakuuu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 00111e00pa30BaTENbHOMN JUCIUIITHHON
2 JuctuiumHapHble (IpeMETHBIC) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM Bo ®I'OC COO (B
nocnenei pepakiuu ot 12.08.2022)




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

- yMeTh MHTETPUPOBATh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC ~ WJICH,  Ipeijlararh
OPUTHHAITBHBIC ITOIXO/IbI ¥ PECILICHHS;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

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

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHU, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MNOHATUAMHM M TIPEJICTABICHUSIMU
JpYrMX  €CTECTBEHHOHAY4YHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tra3,
YIJIEKHUCIIBII ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIMTBEBAI CoJa U
JPYTUX), COCTaBJSATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJb30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOINMU
SKCIEPUMEHTAMH W 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKuuii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpraHUYECKUX BCIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBsI3eH
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, BOJOPOJHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

- ¢c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a7a4 i
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHONICHHUSI K CBOEMY 3/I0pPOBbIO
U IIPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

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

BCHICCTBAMU 1 UX TPUMCHCHUCM.

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

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MpPaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSl MEXAY JIIOJAbMHM U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh ~ OCYHIECTBJISITH IPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

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

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

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
KAQueCTBEHHBIC  pEakIMh  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OeIKOB
Npyd  HArPpEeBaHWH,  I[BETHBIC
peakiui  O€NKOB;  MPOBOAUTH
peakuy  HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
W XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Meramibr" 51
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acCHOCTH TNPU_ OOpAILEHUH ¢




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBIeHNUs,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
y4eToM Ha3HaueHHsT MHGOPMAIMU W IETICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JISTHTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pPEIICHUU
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

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

THYECKUX HOPM, HOPM HH()OPMAITMOHHON
0e30I1acHOCTH;

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

BEIIECTBAaMH W JJAOOPATOPHBIM

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

- yMeTh AHAIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYFO u3 Pa3HBIX

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

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

- YMETh MPOBOJIUTH PACUETHI IO

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

CHUCTCMHBIC XUMHNUYCCKHUEC 3HAHUA

JUIsl  TPUHATUS  pElIeHU B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

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

B
n

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

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
NESITENbHOCTH;

Ogaanenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- T[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON paOoThL;

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

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

- OCYLIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE

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

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMh  Ha
aNbICTUAbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJIKOB
Npyd  HArpeBaHWW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiuu  HWOHHOTO  OOMEHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAITBHBIC 3aJlaudl 110
TeMam "Metamsr" u




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

Osaagenne YHUBePCAILHbIMHU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOei:

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

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIMH JPYTOTO YEIOBEKa;

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

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

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIEH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpY)KaIOIIeH Cpe/bl, | SKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, PO XUMHUHU B MMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, c€C
KINMATa, MPUHLAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE IEUCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
BEepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOH3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA; | IPAKTUYECKUX 3a/1a4u
s dpexTUBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeificTBOBATH B | BPEI OKPYXKarOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - YMEHHE MPOTHO3UPOBATH | U IPUPOIHOU CPELE;
CHTYaLHsIX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEeThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIeCO00Pa3HOro
JNEHCTBUM, MPEAOTBPAILATh UX; MOBEJCHUSI B OBITY U TPYIOBOU
- pacimpeHue OIbITa JICITEIbHOCTU | JEATEIBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsl U
- OBJIAJICHHE HaBbIKaMU y4eOHO- | OKpY’)KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIACHOCTD
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEILIECTB, MMOHUMAs CMBICHT
ToKa3aresst MpEIEeIIbHON
JIONTYCTUMOW KOHUEHTPALIMHU
IIK 2.1 - yYMEHHME ONpeensiTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecneunBaTh 0COOEHHOCTH CHCTEM CHUTHAJIM3ALUH, | O CBOWCTBAX METAJUIOB, CIUIABAX,
TEXHUYECKOE LEHTPATU3ALHUH u OJIOKUPOBKH, | BUIaX  KOPPO3UH, o0nactu
oOcTyXKBaHUE YKEJIE3HOIOPOKHOMN aBTOMAaTUKHU U | IPUMEHEHUSI HEMETAIUTMYECKUX U
YCTPOMCTB  CHUCTEM | TEJIIEMEXAHUKH, KOMITO3UIIMOHHBIX ~MaTepHaioB,
CUTHAJIM3ALUH, - IIOHMMaHHE  CHUCTEMBl  TEXHUYECKOI'O | CBOMCTBAX HEOPraHUYECKUX U
LEHTPATU3ALUH U | 00CITy>KUBaHUS u peMoHTa CHUCTEM | OPraHUYECKHUX COETMHEHH,
OJIOKUPOBKH, CUTHaJIM3al1H, LEHTPAIU3ALUN u | 6e3omacHOM HCITIOJIb30BaHUU
KEJE3HOAOPOKHON OJIOKHPOBKH, JKEJIE3HOAOPOKHON aBTOMATUKH | BAKHEHIIINX HEOPTAaHUYECKUX H
aBTOMAaTUKU U | U TeIeMEXaHUuKU OpPTaHMYECKUX BEIIECTB B OBITY
TEJIEMEXaHUKHU U TPAKTUYECKOU JEATEITbHOCTH

YCJIOBCKaA.




B pesynbrare ocBO€HHUS MpOrpaMMbl y4eOHOIO MpeAMETa peain3yeTcsl IporpaMMa BOCIIUTaHUS,
HarpasiIeHHas Ha (POPMUPOBAHUE CIIEAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBnsroniuii akTUBHYIO T'PaXKJAHCKYIO MO3UIIMIO, IEMOHCTPUPYIOIIUN TPUBEPKEHHOCTh
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI M Yy4YacTBYIOIIUH B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aluil.

JIP 4 IlposiBAsIOMIMNA U IE€MOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJISAM TPy/Aa, OCO3HAIOUINN 1EHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCS COLMATBHO 3HAYMMBIX 3HAHUU O MpaBWIAX BEICHUS
HKOJIOTHYECKOT0 00pa3a >KM3HU O HOpMax M TPAIUIMIX TPYJOBOH NEATEILHOCTH YEIOBEKA O HOPMAX M
TPaJUIIUSAX TIOBECHUS YeI0BeKa B MHOTOHAIIMOHATLHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 ITony4yenue 00y4aromuMHICs BO3MOKHOCTH CAMOPACKPBITHS U CAMOPEAIN3aLUsl JINYHOCTH.

JIP. 30 OcymecTBifOmUi TOUCK W HUCMHOJb30BaHWE WHPOPMALUHU, HEOOXOAMMON s
3 PEKTUBHOTO BHIMOJIHEHUS PA3IMYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BHUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1 O6beM yueOHOI TMCHUTIIMHBI U BUIbI YUeOHO# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 72
B TOM YHCIIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHCIIE:
JIEKITNH, YPOKH 34
MPAKTHYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHIE
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MIPAKTUICCKHC 3aHITHS 8
nabopaTopHbIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THI 2
B coomeemcmeuu ¢ yyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCcst 8 hopme KOHMPOLHOU PaboOMuL.
[Ipome:xyTouHas arrectauus (B popme nuddepeHIIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U coAepKaHue y4eOHOM TUCHUTIIINHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue U JJadopaTopHbIe 3aHATHS, O0bem KO(I;’[IICIC”II"_([%;ICIIHI/I
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmbl:e
pe3yabTatsl (JIP)
Pa3zjnen 1. Teoperuueckne 0CHOBbI XUMHH 8
Tema 1.1 CtpoeHue aToMoB. 1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOpPraHu4eckou u obuien xumuu. [leproguueckast OK 01 OK 02
[Tepuonuueckuii 3aKOH U cuctema xumuueckux snemeHToB /.. Menaeneera. CTpoeHue aroma JIP 16,23,30
NepHoNYEcKas cucTemMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX 31eMeHToB JI.11. CoBpeMeHHass Mozielb CTpoeHHsl aroMa. CHUMBOJIMYECKMN SI3bIK XMUMHMH. XUMHWYECKUH DJIEMEHT.
Menneneena OnekTpoHHas koHpwurypaus atoma. Kiaccudukamms Xumuyeckux ieMeHToB (S-, p-, d-
35eMeHThl). BaneHnTHble 371eKTpoHbl. BajgeHTHOCT. DneKTpoHHas NpHpoia XUMHYECKOH CBSI3HU.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3U (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMs. 2
Ileprommueckas cucrema xumuueckux s31emeHToB J[.M. MenneneeBa. DOU3NMYECKHA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MHPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpakruuyeckoe 3anaTHe Nel PemeHne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 no Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI W pacyeThl IO YypaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” 2 K 2.1
IIpopuiabHbie 1 npodecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI COAEpP:KAHUs: XVMMHYECKUE TP 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalMii Ha MPEeaNpHIATHIX KEJIE3HOAOPOKHOTO T
TpaHcnopTa (HaruiaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JJAKOKPACOYHBIX TOKPBITHH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuomuueckas cucrema xumuyeckux snemeHToB .M. Menpneneesa. OK 01 OK 02
Crpoenue aToma 2 K 2.1

IIpopuiabHbie W mnpodeccHOHAIBHO 3HAYUMBbIE JJIEMEHTHI coaep:kaHusl. OCHOBHBIE
XMMHUYECKHE 3aKOHBI, TECOPHHM M YUEHHsI CHOCOOCTBYIOT OoJiee MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30
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NOHUMAHHMIO XUMHYECKUX IPOILECCOB il (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS; KaK
OCHOBBI JUI KOJIMYECTBEHHBIX pAaCYE€TOB M pELIEHUs MHOIME pacyeTHBIE 3a1auu
IIPAKTUYECKOr0 ¥ TEXHOJIOTMYECKOr0 3HAYCHUSI.

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

IIpopuabHble U NPoPeccCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI colep:xkanusi. BemectBa ¢
aTOMHOM ¥  METAUIMYECKOM  KPUCTAUIMYECKUMHU  PEIIETKAMM  KaK  KOMITOHEHTHI
MOJYIPOBOJHUKOBBIX ~ MaTepuanoB,  (OTOINEMEHTOB, JIMOAOB, HMHTETPAJIbHBIX H
AIEKTPUUYECKUX CXEM.

OK 01 OK 02
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

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanuss U TUNBl XUMHYECKHX PEAKIMHA C Y4acTHEM HEOPraHMYECKHX BEIICCTB.
CocraBieHrne ypaBHEHUN peakIuil COeIMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T.U.
peaxIuii TOpeHus, OKHUCIIEHUSI-BOCCTAHOBICHHUS.

VYpaBHeHHs]  OKUCIEHHA-BOCCTaHOBIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBneHHE U ypaBHUBaHHWE OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKINH B
IpHUPOJIe, MPOM3BOACTBEHHBIX MPOIIECCaX U KUIHEACITETbHOCTH OPTaHU3MOB.

2.1.2 TIpaktnueckoe 3aHsaTHe Ned PerieHWe SKCIEPUMEHTATBHBIX 3aJa4 IO TEME:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

IIpopuibHbie M NPO(EcCHOHAIBLHO 3HAYUMBbIEC 3JIEMEHTBI COJAEP:KAHUS. 3HAUYCHHE
OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX ~ pEAKIUMH B MOPUPOAE M  HA  NPEANPUITHIX
JKENE3HOAOPOKHON oTpaciu. OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIE MPOIECCH KaK OCHOBA
MPOIIECCOB KOPPO3UH METAIIIOB, PaOOTHl XUMHUYECKHX MCTOYHUKOB TOKA U aKKYMYIIATOPOB U
T.0.

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

Tema 2.2 DuekTpoJuTHYECKast
JUCCOIUAIIMA U HOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH MpoLecc.

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

Conep:kanue y4eOHOT0o MaTepuaJa
Teopust JIeKTpoIUTHYECKON auccounanuu. MoHbl. DiIeKTpoInThl, HEAIEKTPOJIUThL. Peakiyu
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noHHOTO 0OMeHa. CocTaBlieHUE PeaKIiii HOHHOTO OOMEHA ITyTeM COCTABJICHHS MX TOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KuCIO0THO-OCHOBHBIEC peaklny. 3aJaHusl Ha COCTABJICHHE
VMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMIA MOHHOTO 0OMEHa U THAPOJIN3a B TEXHOJIOTMUYECKUX
MpoIECcCax JKeJIEe3HOAOPOKHOTro TpaHcnopTa. [[oHATHA: TalbBaHOCTETHS, TAIbBAHOILIACTHKA,
MX IIPAKTUYECKOE 3HAYEHUE B JKEJIE3HOAOPOKHOM XO35MCTBE.

2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWMCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOIHAITIN"
IpoduibHbie U MpodecCHOHATBHO 3HAYUMBIE JIEMEHTHI COePKAHUA. AKKYMYJISTOPBI:

MPUHLIKI UX paboTsl, ux npumenenue B CLIb.

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

2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakiyu nonnoro oomena. ['maponus comneit”
IIpodpunbHbie 1 MpodeccCHOHATBHO 3HAYNMBbIE JJIEMEHTHI cojep:kanusl. [[puMeHeHrne Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEaKIIUU MOHHOTO OOMEHA JIJIsl YMSATYCHHS BOJbI (CHIKEHUE
KOHLIEHTpallul HOHOB Ca® u Mg2+). ['uaponus Ha NpeaupUATHAX KEIE3HOLOPOKHOTO
TpaHCIOPTA.

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

Pasnen 3. CtpoeHune BemecTBa U CBOMCTBA HEOPraHMYECKHUX BelleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukanus,
u CTPOCHHE

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KIIaCCHI CJIOXKHBIX HEOPTAHMUECKUX COCTMHEHUH.

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

Conep:xanue yueOHOIro MaTepuaJia

[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux Bemiects. [IpocTeie u
cilokHble BemniecTBa. (OCHOBHBIE KJIACChl CIIOXKHBIX BEIIECTB (OKCHUIBI, THUIPOKCHJBI,
KHCIIOTBI, COJIM). B3auMOCBSi3b HEOPraHMYECKHX BEIIECTB. ATpEerarHble COCTOSHMS
BemecTBa. Kpucrannuueckue u amopgHble BemecTBa. THUIBI KPUCTAIMYECKUX PELIETOK
(aTomHasi, MoOJeKyNspHas, WOHHAs, METaJUTMYecKas). 3aBUCHUMOCTh (PH3MYECKUX CBOMCTB
BEUIECTBA OT THUIIA KPHUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHUJA XUMHUYECKOW CBSI3M M TUINA KPUCTAUIMYECKOW pemeTku. [IpuunHbI
MHOTr000pas3usi BELIECTB

3.1.2 IllpakTuyeckoe 3anaTHe N5 PenieHne sKCIEpUMEHTANBHBIX 33/1a4 10 TeMe: YHCThie
BEII[ECTBA U CMECH. /lucniepcHbIe CHCTEMBI.

IIpopuniabHbie 1 NPodecCHOHATBHO 3HAYMMBbIE JIEMEHThI cofep:kaHus. CTeKIOIIACTUK
Kak OCHOBa i u3rotosieHus neranei CLIb.

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

Tema 3.2

Dduznko-xuMnyecKue

3.2.1 Meramnsl. [Tonoxxenne B [ICXD JI.M. MenaeneeBa, ocobeHHOCTH cTpoeHust. Kopposus

OK 01 OK 02




1

2

4

CBOICTBa HCOPTaHNYCCKUX BCIICCTB

MCTAJJIOB. MCTO[[BI 3alIuThI KOHCprKI_[I/Iﬁ IIOABM>XKHOI'O COCTaBa

IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Mertamnbl. OOmiue pusnueckue U XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUs.
3HaueHUE METAVIOB M HEMETAUIOB B IPUPOAE U HKU3HEACSITEIBHOCTU YEJIOBEKa H
opranu3MoB. Koppo3usi MeTaiioB: BHUIBI KOPPO3UH, CHOCOOBI 3alUThl METaNIOB OT
KOppO3Uu

3.2.2 Ilpaktuyeckoe 3ansitue Ne6 PemieHne -SKCIIEpUMEHTATBHBIX 33Jad IO TeMe:
"Meramibr"

IpodunabHble U NPoPeccCHOHATIBLHO 3HAYMMBbIE JJIEMEHThI coaep:KaHus. J{ng nuHuit
CBS3M M YCTPOWCTB CHUTHAIW3amuu, NeHTpanu3anuu u OnokupoBku (CLIB) HeoOXomuMer
CTalleaTlOMUHEBBIC npoBoAa. MeaHbIE ¥ JATYHHBIM MPOKAT HUCHONB3YETCs MpHU
u3rotoBiaeHun u pemoHTe neraneid CIIb, pasznuuHOll anmapaTypsl KeJ€3HOIAOPOKHOM
ABTOMATHUKH U CBSI3H.

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

3.2.3. Hemeramnsr. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Coaep:xxanue yueOHOro MaTepuaJia

Hemeramnpl. OOmume Qusnueckne W XUMHUYECKHME CBOWCTBA HEMETA/UIOB. | HUIHMYHBIE
cBoiictBa HemerayuioB [V- VII rpynn. Knaccudukanus v HOMEHKIATypa COEIUHEHUI
HeMeTauioB. [IpuMeHeHne BaXKHEUIINX HEMETAIIJIOB U UX COCIMHEHUI B HKEJIE3HOIOPOKHOM
x03siiicTBe KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B IPUPOE

3.2.4 Ilpaxtuuyeckoe 3aHsaTHe Ne/ PemieHue HKCHEpUMEHTANbHBIX 3a/7ad IO TEMe:
"HemeTtanst"

IIpopuiabHbie 1 NpodeccCHOHAIBLHO 3HAYMMBbIE JJIEMEHTHI colepxkanus. VHepTHbIE ra3sl
UCTIONB3YIOT B CHUCTEMax CHTHAIM3AIUH, [EHTPAIN3alud M OJOKHPOBKH JUTS 3aIOJTHEHUS
AJIEKTPOBAKYYMHBIX TpuOOpoB. CeleH — OCHOBa MJIsi W3TOTOBJICHUS BBIIPSIMHUTENECH WU
¢dorosnemenToB. KpemMHHII — 3JIE€MEHT HWHTETPATBHBIX MHKPOCXEM CHCTEM YIPaBIICHHUS
JBIDKEHUEM moe31oB. KapOuj KpeMHHs Kak KOMIIOHEHT BapUCTOPOB, MPHUMEHSEMBIX B
YCTPOMCTBaX aBTOMATHYECKOTO PETYIHPOBAHUS CTPEIOK JKEIE3HOJOPOKHBIX IyTeH U
nepees3I0B.

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

Tema 33 Nnentudukanus
HEOPraHWYECKUX COCTMHEHUN

3.3.1 T'enernyeckas CBSI3b HEOPTAaHUYECKUX COCTMHEHUH
Hrorosasi koHTpoJIbHasi padora Nel

OK 01 OK 02
IIK 2.1




1 2 3 4
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKHX BemiecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB IPOCTHIX 2
BEIIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHMEM HX (DU3UKO-XUMHUECKUX CBOMCTB,
XapaKTEpHBIX KAYECTBEHHbBIX peakLuil
Hmoz | cemecmpa: MaxkcumaibHas yueOHasi Harpy3ka (Bcero) 32
O0s3aTenbHas ayIMTOpHAs yueOHast Harpyska (Bcero) 32
MPAKTUYECKUE 3aHATU 14
71abopaTopHbie 3aHATHUS (PaOOTHI) 4
KOHTpOJIbHast paboTa 2
Pasnen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX COeTHHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonsatue 06 OpraHNYeCcKUX BEIIECTBAX, UX IPUMEHEHHE Ha KEJIE3HOU JOpOore. OK 01 OK 02
CTpOCHHE u HOMEHKJIaTypa IIK 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
IlosiBieHWe M pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHm4eckol XUMHH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTpPOCHHE KakK TMOpPSIOK COEIWHEHUS aTOMOB MOJIEKYJIE COIJIJaCHO WX BaJEHTHOCTH.
ITpuMeHeHNEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKnx BEIIeCTB. OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[TonokeHns TEOpUM XUMUYECKOTO CTpOeHUsl opraHudeckux coeauHenuit A.M. bytieposa.
YraepoaHblil CKENEeT OPraHMYECKOM MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. Ilonstue o dyHkunoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIaccCUPUKALIMK OpraHUYECKUX CcOoelMHEeHu. MexayHapoaHass HOMEHKIarypa u
MPUHLMITB] HOMEHKJIATYPbhl OPraHUYEeCKUX COeTMHEHHUN
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PSI. OK 01 OK 02
COEIMHEHU I IIK 2.1

JIP 4,16,23,30




Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OcoOEHHOCTH KiacCHU(PHUKALUU U
HOMEHKJIATYphl, H30MepHus, (pu3nyecKknue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MIPHPOJIE
Y IPUMEHEHUE JIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTAIBHBIX 3a/Jad IO TEMeE:
"CpaBHUTENIbHAS XapaKTEePUCTUKA METaHa U 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HA4YUMble 3JIeMEHThI coaep:kaHus. JKuakue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENSAX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTABA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTHI )KUJIKUX CMa30K, UCIOIb3yEeMBbIX IS
cma3zku jetaneit u yzinos CLb.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS

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

Conep:xxanue yueOHOro MaTepuaJia

HenpenenbHple (ankeHbl, alKUHBI M anmkagueHbl). OcoOeHHOCTH KIacCH(PHUKAIMU |
HOMEHKJIaTyphl, H30MepHus, (u3nyeckue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
nojgydeHus. ['opeHHe aleTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYpHOTO IJIAMEHHU IS
CBapKM U pe3ku MeTauloB. [IpakTHueckoe MpUMEHEHHE aJKeHOB M aJKaJueHOB B
JKEIE3HOAOPOKHOM XO35UCTBE

4.2.4 Ilpaktudeckoe 3ansitue Ne9 PemeHue -HKCIIEpUMEHTAIBHBIX 334ad IO TEMeE:
"ITosrydeHne 3TUIIEHA U U3YyYEHHE €r0 CBOMCTB"

I[IpoduiabHbie U npodeccHoHANbHO 3HAYHMMBbIE 3JIEMEHThI cofep:kaHusa. [IpumeHeHUs
MOJIMMEPOB Ha MPEANPHUATHIX JKEIE3HOMOPOKHOIO TPAaHCHOpTa JUIsl AJIEKTPOU3OJISALINY,
[TpoayKThl MOAMMEpU3alUA OKCHAA ATHJIEHA — 3MOKCH] (KOMIIOHEHT SMOKCHIHON CMOJIbI)
NpUMEHSIeTCs IS 3aJIUBKU TpaHC(OpMaTOpPOB, KOHTYPHBIX KaTyLIEK U Apoccesied, KOTOpble
o0ecnevynBaroT YCTOMYMBOCTD alllapaTryphl K yJapaM U 3JIEKTPOU30JISIUN

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

4.2.5 TlpakTtuyeckoe 3anaTHe NelO PemieHne sKCHepUMEHTANbHBIX 33734 IO TEME:
"AueTuiieH u ero romoiaoru” (AJIKUHBI)

IIpopuiabHbie ¥ NpodecCHOHATBHO 3HAYUMbIE JI€MEHTHI coaep:kaHus. [IpuMeHeHue
NOJMMEPbl HA OCHOBE IPOM3BOJHBIX AJKMHOB B KAa4E€CTBE M30JILMU 3AIIUTHBIX 000JI0YEK

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
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KaOeJIbHBIX U3JEJIUI U TPOBOJIOB.

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE

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

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTH KJIacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (QU3NUYECKHe CBOICTBa,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

4.2.7 Tlpaktuueckoe 3ausitue Nell PemieHuwe sKcrepuMEHTaIbHBIX 3aJad 10 TEMeE:
"CpaBHUTENIbHASI XapaKTEPUCTUKA CIIUPTOB"

IIpoduibHbie U npodeccHOHATBHO 3HAYUMbIE JJ1eMeHThI cojaep:xkanus. OIHOATOMHEBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE INPUMEHEHHE B
JKEJIE3HOJJOPOKHOM X03siiicTBe (Kpacka Juis mokpbitust yerpoictB CLb; minactuduxartopsl,
OpUMEHsieMble B CBETO-, TEPMO-, MOp030-, Biaroctoikmx neramsix CLb wu T.1.).
[IpakTHYyeckoe 3HAaYCHUE apOMATUYCCKUX CITUPTOB M MX MPOU3BOJIHBIX B KEJIE3HOIOPOIKHOM
XO3HCTBE.

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

4.2.8 Anpneruanl. Kap6oHnoBbie kucnoTsl. CocTaB, CTpoeHUE, KiIacCUPUKALINS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOeHHOCTH KIacCH(PUKAIMM U HOMEHKIATyphl, H30Mepus, (HU3MUecKue CBOWCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUS. MpbU1a Kak COJIHM BBICIINX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUPbI KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JIabopaTopHoe 3ansTue (padora) Ne3 "CpoiicTBa anpIeruoB U KapOOHOBBIX KUCIOT"
IIpopunabHbie M NPOPecCHOHATIBLHO 3HAYMMBbIEC 3JIEMEHTbI COAEP:KAHMSA. AHUIMHO-
dbopManbpAETHAHBIE — KOMIIOHEHT OJJIEKTPOHM3OINALMOHHBIX JIAKOB, HEOOXOJUMBIX B
AJIEKTPOTEXHUUYECKON ammapatype. MypaBbUHBIA adbJeTH]l KaK KOMIOHEHT OaKeIUTOBOTO
JlaKa, SBJSIOMIMMCS aHTUKOPPO3MOHHBIM NOKphITUEM A ycTpoicTB CLIb. Tekcromut xak
OCHOBA JJIsl U3TOTOBJIEHUS JIEKTPOU30IATOPOB. [IprMeHeHne aneToHa B )Kee3HOA0POKHOM
xo3gaicTBe. [IpuMeHeHne IaBeneBOM KHUCIOTHI JJIE OYMCTKH METANIOB OT PXKABUYUMHBI U
HaKHIIH.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

4.2.10 IIpaktuyeckoe 3aHaTHe Nel? PemieHue SKCHEpUMEHTAJIBHBIX 3aJad IO TEME:
"Cnosxnbie 3¢upsl. XKupsl. [lonstue o CMC"
IIpoduabHbie U NPOPecCHOHATBLHO 3HAYMMBbIE JJIEMEHThI colep:kaHuda. byruanerar

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




1 2 3 4
KaKk KOMIIOHEHT IeHTa(TalieBbIX 3Majiei, MCHONb3yeMbIX Uil okpacku yctpoictB CLIb;
AJIEKTPOU3OJISIIMOHHBIX JIAKOB, MPUMEHSAEMBIX ITpU peMoHTe ycTpoiicTB CLIb. Mbuia BeicIux
JKUPHBIX KHUCJIOT KaK 3aryCTUTENIN B IUIACTUYECKHUX CMa3Kax, NMPUMEHSIEMBIX B Pa3IUYHbIX
MexaHu3Max Jiyis cMa3ku ycrpoictB CLb u ap.
4.2.11 AmuHbl. AHUITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepHaJia 2
OcobeHHOCTH KJIacCH(HUKAMA W HOMEHKJIATYPHl, H30MepHs, (U3NYECKHe CBOWCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUEHHS.
4.2.12 JladopatopHoe 3ansitue (padora) Ned "AmuHOKHCIOTHL benku. PacmosnaBanme 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpodpunbHbie 1 NMpodeccHOHAIBLHO 3HAYMMBbIEC JIEMEHThI coaep:kaHusi. [IpuMmeHenue 1K 2.1
KJIesl Ha OCHOBE IMoJinaMua Jiis ckieuBanus yctpoiicts CLIb. JIP 4,16,23,30
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTtopHoe 3ansiTue (padora) NeS "CpoiicTBa yriesoaos" 2 OK 01 OK 02
OpraHUYECKHUX BEILIECTB, ux | [IpopuiabHbie M nNpoecCHOHAIBLHO 3HAYUMMbIe 3JIEMEHTBHI coJep:KaHus. O(Upsl OK 04
3Ha4YeHUE U NMPUMEHEHHUE B OBITOBON | MaciIsHOW KHUCIOThI, 00Opa30BaHHbIE MACISHOKUCIBIM OpOXKEHHUEM TJIFOKO3bI, UCTIONb3YIOTCS IK 2.1
U TIPOM3BOJICTBEHHOM JESATENbHOCTH | KaK IUIaCTU(UKATOPHI JIAKOB JUIsl yCTpoiicTB U iprudopos CIIb. JIP 4,16,23,30
YeJloBeKa 43.2 Ponp XuMuUM B OO0ECNEUEHHUU HKOJOTHUECKOW, HHEPreTM4yeckoil | MNHUIIeBOH OK 01 OK 02
0€30MacHOCTH IK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponp opranmyeckoii XMMUM B pELIEHUH MpoOJeM 3HEpreTMYeckod Oe30MacHOCTH, B
pPa3sBUTHM MEAULUHBI, CO3AAHUM HOBBIX MAaTEpUANOB, HOBBIX MCTOYHHKOB SHEPIUU
(anbpTepHATUBHBIE MCTOYHUKU 3HEpruu). OmacHOCTh BO3AEHCTBHS Ha KUBBIE OpPTaHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KJIacCOoB  (YIJI€BOAOPOABI, CHHUPTHI, (HEHOIIHI,
XJIOPOPraHWYECKHUE IPOU3BOJAHBIC, albJETHAbl U Jp.), CMBICH IOKa3aTels MpeaebHO
JIOTTYCTUMOW KOHIEHTPALUU
Pa3nes 5. Kunernueckue u TepMOXMMHYeCKHE 3aKOHOMEPHOCTH MPOTEeKAHUS XUMHYECKUX PeaKIuii 2
Tema 5.1 Ckopocts xummueckux | 5.1.1 IlpakTnyeckoe 3ansitue Nel3 PemieHue npakTHKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2 OK 01 OK 02
peakuuii. XuMHuecKkoe paBHOBecHe | 3aaa4 1o teme: "CKOpOoCTh XUMUYECKHX peakiuil. XuMuyeckoe paBHoBecHe" K 2.1
IIpodpunabubie n npodeccHOHATBHO 3HAYHMMBbIE 3JIeMeHTbI coaep:kanus. bydepHbie IIP 4.16 '23 30
,10,29,

PacTBOPHI B TEXHOJIOTHUECKHX Mpolieccax (P AIEKTPOXUMUISCKOM HAHECEHUH 3aIlUTHBIX




1 2 3 4
HOKPBITHI, B TPOU3BOCTBE KPacUTEICH)
Pa3nen 6. PacTBopnl 2
Tema 6.1 Ilonarue o pacTBopax 6.1.1 IlpakTuueckoe 3ansitue Neld PernieHune mpakTUKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2 OK 01 OK 02
3aa4 mo teMe: "PacTBOpBI, UCIOIB3yeMbIe B OBITOBOM U MPOM3BOACTBEHHOMN JESITCIBHOCTH IIK 2.1
yeJjioBeka" JIP 4,16,23,30
Pasznes 7. Xumus B ObITY U IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA 4
Tema 7.1 Xumus B Opity wu | 7.1.1 HoBeifmue qoCcTHXEHUS! XUMHUYECKOW HAYKH U XUMHYECKOM TEXHOJIOTHH OK 01 OK 02
MPOU3BOACTBEHHOW  JIESITEILHOCTH OK 07
YeJI0BEKa IIK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
Hoseiimme nOCTMXEHMS XUMHMYECKOW HAyKM M XMMHYECKOM TeXHOJoruu. Pomp Xxumuum B
o0ecIieueHNH HKOJIOTMYECKOM, DHEPreTM4ecKod W TMHIIEBOM OE€3011aCHOCTH, pPa3BUTUHU
MeauuuHbL [IpaBuiia moucka u aHam3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHBIX HCTOYHUKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
7.1.2 Tlpome:kyTouHAasi aTTecTAIMS MO TUcHMILTHHE. /[ depeHpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 40
OOGsi3arenpHast ayIUTOpHas yueOHast Harpy3ka (BCero) 40
MPAKTUYECKHUE 3aHITUS 18
naboparopHbie 3aHTUS (pabOTHI) 6
muddepeHIIMpOBaHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 72
OO0s3aTenbHast ayIMTOpHAs yueOHas Harpy3ka (Bcero) 72
IIPaKTUIECKUE 3aHATUA 28
1abopaTopHbIe 3aHATHS (PaOOTHI) 10
KOHTpOJIbHAsI paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




3. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCITATIIAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

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

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMuecKuX peméTok. (3 mir)

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

8. Habop Ne3 BC «Ilemoumny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMUU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuToQoH

- KOMITBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble HCTOYHUKH YrieBOa0poAoB. CUpTHl 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 Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiep:kaliye opraHndyeckue BemiecTBa. bemku.
CuHTeTH4ecKre BHICOKOMOJIEKYIsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

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



3.2. UuopmaniuoHHOe obecneyeHHe peain3alii MPorpaMMsbl

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

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

3.2.2.J10110JTHUTEIbHbIE HCTOYHUKM:
1. Yepnuxoa H.FO. Xumust B JOCTYIHOM H3JIOKEHUHU: ydeOHOe mocobme musi crmo / H.FO.

YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
2. - Tekcr: onektpoHHbli //  JlaHb: anekTpoHO-OMOMoTeyHas cuctema. - URL:

https://e.lanbook.com/book/195532 (mata obparuenus: 31.03.2023) / - Pexxum goctyma: s

aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:
1. HayuHo-nomnynsipHblil poeKT «DeMeHThbl 00JbIIoN Hayku « (pu3mka, XMMHs, MaTeMaTHKa,
aCTpOHOMHS, HayKa O KM3HM, Hayka o 3emie). HoBocTu Hayku, KHUTH, Hay4yHO-TIOIYJISIPHbIE

cTarhy, JeKuuu, sHnukiIonenuu. https://postnauka.ru/themes/chemistry - nexuuu mo xumMuu Ha

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIA.

2. CaiiT Hay4HO-TIOMYIJISIPHOTO KypHata «Xumust U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. CaiitT 0 XWMHHU: KJIacCHYEeCKHE YyYEOHUKH, CIPABOYHHUKH, OSHIUKIONEINN, TTOUCK
OPraHMYECKUX W HEOPraHMYECKHX pPEeakKIWii, COCTaBICHWE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pesxum mocTyra: CBOOOIHBIIH.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUNA U BUIACO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

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

5. DnexkTpoHHas HWHPOPMALMOHHO-OOpa3oBaTenbHas cpeda Ha Iuatpopme Moodle.

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



https://e.lanbook.com/book/195532
https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHSI YYEFHOU

TACIATITAHBI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeIbHON AUCIUITIMHBI

PacKpbhIBAIOTCS Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHUE OOIIMX
KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 2.1 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XUMHAYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3sBaHUU COECOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIIBHBIX
Ha3BaHM IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- PesynpraT  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHaIn3 5
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X IOATOTOBKH;
3.3 - 3amaHnsg Ha MCHOIb30BaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHI CHUMBOJMKHA U
4.3 Ha3BaHUM COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON Y PUKJIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJIICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINONHEHHUS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- [TonGop, aHaIN3 51
npeoOpa3oBaHue yaeOHOMI
uHpopManun

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKHU;

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

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT  BBINONTHECHHS
MPAKTUYECKON paboThI;

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

- Iloxbop, aHaAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

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

HN3YUCHHOT'O MaTcpualia

5.2 AKTHBHBIE H HHTCPAKTUBHLIC. 3BPUCTHYCCKUC 6CCC,Z[BI, AUCKYCCHH, prrﬂblﬁ CTOJI,

MMpe3CHTalrd, BUKTOpPHWHA, KBECT.




