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

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl
Pabouast mporpamma y4eOHON JMCLMILINHBI SBISETCS YacThbIO IPOrpaMMbl CPETHEro (IIOJIHOIO)
obmero o6pazoBanus mo crermanbHoctH CIIO 23.02.04 TexHuueckas SKCIUTyaTalusi MOJABEMHO-
TPAHCHOPTHBIX, CTPOUTENILHBIX, JOPOKHBIX MAIIUH U 000pyI0BaHUSA (110 OTPACIIAM)
[Tpu peanuszauuu paboyel mporpamMMbl MOTYT HCIOJIB30BaThCsl pa3siMuHble 00pa3oBaTesIbHbIC

TEXHOJIOTUH, B TOM YHMCJE AMCTAHIIMOHHBbIE 0Opa3oBaTelIbHbIE TEXHOJIOTHUH, AJIEKTPOHHOE O0y4YEeHHE.
Pabouas mporpamma yueOHON IUCHMILIMHBI MOXXET OBITh HCHOJb30BaHA B MNPO(ecCHOHATHHON
MIOJITOTOBKE, TIEPETIOATOTOBKE ¥ MOBBIIICHUN KBATH(DHUKAIIMN padOIHX.

1.2 Mecto y4edoHoii tucuunjuabl B ctpykrype OINIOII-IIIICC3:

OO1eoOpa3oBarenbHast JUCIUTLTHHA «XUMUSD M3y4aeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIE Y9eOHOTO TUIaHa OCHOBHOM Tpo(deccroHaTbHOM 00pa30BaTeIbHON MPOTrPaMMBI YKPYITHEHHBIX TPYIIIT
cnenuanbHocTei / mpodeccwmii: 13.00.00

TpyIoeMKOCTb IMCIUILTHHBI « XM Ha 0a30BOM YpOBHE COCTaBISIET 72 yaca, U3 KOTOPhIX 64 yaca —
6a30BbIil MOAYAb (6 pa3zmenoB) U 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIUN MpPaKTHKO-
OPUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON MPOPECCHH UITU CIICIIUATHLHOCTH.

[puknanHoii Momynb BkIrouaeT onuH paszgen. Pasmen 7 «Xumus B ObITY M MPOU3BOJCTBEHHOU
NESITEILHOCTH YeJIOBEeKay peanusyercs g crneumuanbHoctd 23.02.04 TexHuueckas sKcIulyaTarus
MOIBEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000pYI0BaHUS (IIO OTPACISIM)

Ha MaTepualie, CBSI3aHHOTO C OSKOJIOTMYECKOW OC30MacHOCTBIO W OICHKOM TOCICICTBHI OBITOBOM |
MIPOW3BOJICTBEHHOM JIESITENTLHOCTH, TI0 OTpaciisiM Oyayieit NpoQecCHOHAIBLHON A TENHHOCTH 00 YYaIOIINXCS.

1.3 Ilinanupyembie pe3yJbTaThl OCBOCHHS y4eOHOI JHCHMIIIMHBI:
1.3.1 Ilenp yueOHON AUCITUTUTNHBL

@®opMHpOBaHUE Yy CTYJEHTOB IpPEJCTABICHUS O XMMMYECKOH COCTABILIOIIEH €CTEeCTBEHHOHAYYHOU
KapTUHBI MHpa KaK OCHOBBI TIPUHSTHS PpEINICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHUTYAIWSX,
OTBETCTBEHHOTO TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHbI:

1) chopmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX TPOIIECCOB U SBICHHI
B OKpYXKalomlel cpeie, LENOCTHOW HAydyHOW KapTWHBI MHUpPA, B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YyMEHHs COCTaBJIATH (POPMYIIBI HEOPraHMYECKUX U OPrAHMYECKUX BEIIECTB, YPABHCHHUSI
XAMUYECKUX PEAKINiA, OOBSICHSATH UX CMBICI, HHTEPIPETHPOBATH PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTCHIIMX XUMUYECKUX IKCIEPUMEHTAIbHBIX
WCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BeleCcTBaMU M J1abOpaTOPHBIM
000pyIOBaHUEM;

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

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH EATENBHOCTH U XUMHUYECKUX
MPUPOTHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX ITPOIIECCOB,;

6) cdopmHpoOBaTH MOHMMAHUE 3HAYUMOCTU JOCTHIKCHUH XUMHYECKOW HAYKH M TEXHOJIOTHHA JIs
Pa3BUTHS COLMAIIBHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBHAIBHONU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAIJICKHOCTh BEIIECTB K pa3IMYHBIM KJIAacCaM OPraHUYECKHUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKHX W OpPraHWYECKUX COEIMHEHMI; CTPOEHHME M XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMHMUYECKUH HSKCIEPUMEHT II0 PACHO3HABAHUIO BAaXXHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu 1 ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
NESTEIbHOCTH W TOBCEJHEBHOM XHU3HU IJs: - OOBACHEHUS XUMHUYECKUX SIBJICHHUM, IMPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTUUECKH I'PaMOTHOIO IOBEJICHUS B OKPYKAIOLLEH Cpee;

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

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

- IPUTOTOBJIEHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAL[MU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, MOCTYIMANEH U3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeNIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOH IHMCHUIUIMHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAacChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
AJIEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00BbeM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
JIEKTPOJIUTUYECKAs AUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHUE U BOCCTAHOBIICHHE,
TeIIoBOH 3(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOW peakluH, KaTaliu3, XHMHYECKOe paBHOBECHE,
YTIEpOAHbIN CKeNeT, QyHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MACChl BEILIECTB, TOCTOSHCTBA COCTAaBa, IEPUOAUUYECKUN
3aKOH;

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBS3H, JIEKTPOIUTHUECKON IUCCOLMALUHU, CTPOCHHUS
OPraHNYeCKUX COCTMHECHUM;

- BXHEHILINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIIBI U CILJIABBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOJI, )KUPBI, MbLIIA, TJII0K034a, caxapo3a, KpaxmaJ, KJIeT4aTKa, OeJIKH, UCKYCCTBEHHbIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, INIACTMACCHI.



1.3.3 [Tnanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHNnEe yUeOHBIN TpeaAMET UMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6mue! JIucuMnIMHApHbIE
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOTII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JACATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIIbHOCTH,

OBianeHne yYHHBeEPCAIbHBIMH Y4eOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATENIbHO  (POPMYITUPOBATH u
aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

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

- BBIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- 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 YTBEPKICHUH, 3a1aBaTh
rapaMeTpsl U KPUTEPUU 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,
TOMOJIOTUYECKHI Psifi, 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
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOLMALN, TEPUOTUYECKUI
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
BemectB  A.M.
Teopus

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmeTHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakuuu ot 12.08.2022) B
oTryarojbpHoN Gopme, popMupyemble 00111e00pa30BaTeNbHOMN JUCIUIITHHON
2 IucummumHapHble (MPEIMETHBIE) PE3YJIBTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo GI'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 ITOIXO0/IbI M PECILICHHST;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

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

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHUM, IPUMEHSTh
COOTBETCTBYIOIINE MTOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MNOHATUAMHM M TIPEJICTABICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
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, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBJSATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJIB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIIMMU
AKCIEPUMEHTAMH M 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
(YHKIIMOHATIPHOW 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 BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a U
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSL MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO 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,
KAQueCTBEHHBIE  pEakIu  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypauus OeJIKOB
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 "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acCHOCTH TNPU_ OOpAILEHUH ¢




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

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

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

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

BHUJIOB u

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

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- 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
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBHUSI) Ta30oB, KOJUYECTBa
BEIIECTBA; UCIIOJIb30BAaTh

CHUCTCMHBIC XMMHNUYCCKHUEC 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICHICTBOBATh
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:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON padoThI;

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

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
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  HAarpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiMu  HOHHOTO  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 YHUBePCAJILHbIMU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- 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
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BIMSHUS COIMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaIOIIeH Cpelbl, | JKOHOMUYECKUX IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH MIPUPOIBI, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, cC
KINMATa, MPUHLANG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JIEUCTBUMA B | (QYHKIMOHAIBHON T'PaMOTHOCTH,
BepEKIINBOTO OKpY)KaIoIel cpejic Ha OCHOBE 3HAHUS LiCJICH | HEOOXOMUMON  [UIsl  pelIeHUs
IPOH3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA; | IPAKTUYECKUX 3a/1a4u
s dpexTUBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATH B | BPEI OKpYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - YMEHHE MPOTHO3UPOBATH | U IPUPOIHOU CPELE;
CHTYaLHsIX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEeThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIeCO00Pa3HOro
JEHCTBUM, IPEAOTBPAILATh UX; MOBEJCHUSI B OBITY U TPYIOBOU
- pacimpeHue OIbITa JICITEIbHOCTU | JEATEIBHOCTH B LEJsAX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXpaHEHHsI CBOETO 3/I0pOBbS U
- OBJIAJICHHE HaBbIKaMU y4eOHO- | OKpY’)KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEIIECTB, MMOHUMAs CMBICHT
ToKa3aresst MpEIEeIIbHON
JIOMYCTUMOW KOHUEHTPALUH
IIK 2.1 - yYMEHHME ONpeeniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MPEICTABICHUS:
[TIimanupoBate U | 0COOGHHOCTH  yCTPOWCTB W  MpUOOPOB | O CBOMCTBAX METAJUIOB, CIUIABaX,
OpraHu30BbIBATH AJIEKTPUYECKUX YCTAHOBOK M CETEW; BHJIAX  KOPpO3WUH, obnactu
paboTy MO pEMOHTY | -  TMOHHUMAaHHUE  CHCTEMBl  TEXHHUYECKOTO | MPUMEHEHHUS HEMETAJUIMYECKUX U
o0opyIoBaHUs OOCTY)XMBaHHsI M PEMOHTAa YCTPONCTB U | KOMIIO3MIIMOHHBIX MaTEpPUAJIOB,

pUOOPOB ATEKTPUUECKUX YCTAHOBOK U CETEH

CBOMCTBAaX HEOPraHWYECKUX U
OPTaHUYECKUAX COETMHEHHU,
6e30macHOM HCITIOJIb30BaHUU
BOKHEHIIIMX HEOPTraHUYECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY
YU TPAKTHYECKOU JEATEIbHOCTH
YEJI0BEKA.




B pesynbrare ocBOEHHUS MporpaMMbl y4eOHOIO MpeAMeTa peain3yeTcsi MporpaMMa BOCIUTaHUS,
HarpasjIeHHas Ha (POPMUPOBAHUE CIIEAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgroninii akTUBHYIO TPAXKJIAHCKYIO TO3UIIMIO, JEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTHBHBIA M Y4YacTBYIOIIMHA B
CTYJCHUYECKOM M TEPPUTOPUATIHLHOM CaMOYIPABIEHHWH, B TOM YHUCJIE Ha YCJIOBUAX JI0OpPOBOJIHYECTBA,
MPOAYKTHBHO B3aUMOJICHCTBYIOIINI M YUaCTBYIOUIHHA B AEATEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA.

JIP 4 IlposiBAsitOIMiA U IE€MOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJISAM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOMl cpele JIMYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCSA COIHUAIBHO 3HAYMMBIX 3HAHUM O TpaBWIIAX BEICHUS
HKOJIOTMUYECKOT0 00pa3a >KU3HH O HOpMaxX U TPaAULUSAX TPYJOBOU JESATEIHHOCTH YeJIOBEKa O HOpMax U
TPaAUIUAX MOBEJICHHS YEJIOBEKa B MHOTOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 Tlony4yeHue 00y4aroIIMMHCS BO3MOKHOCTH CAMOPACKPBITHS M CaMOpeaTH3aIis JINYHOCTH.

JIP. 30 OcymecTBisfOmMUI TOUCK W HUCIOJb30BaHUE HMHPOPMALUN, HEOOXOAMMON ISt
3 PEKTUBHOTO BHIMOJIHEHUS PA3INYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BHUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

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
MPAKTUYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHIE
B T.4..
TEOpeTUIEeCKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THI 2
B coomeemcmeuu ¢ yyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCcst 8 hopme KOHMPOLHOU PaboOMuL.
[Ipome:xyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U cofieprKaHNe Y4eOHOM TUCHUTIINHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaepixanue yueOHOro MaTepuaa, NpakTHYecKue U JIa00paTOpPHbIe 3aHATHS, O0bem Koglrcle;%lcunn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmbl:e
pe3yabTatsl (JIP)
Paszneu 1. Teopernueckne 0CHOBbI XUMUM 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00mel xumun. [lepuonnyeckas OK 01 OK 02
Ilepuonuueckuil 3aKOH U cuctema xumuueckux anemeHToB /.. MenaeneeBa. CtpoeHue aTroma JIP 16,23,30
NepHoNYEecKas cucTeMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX 31eMeHTOB J1.11. CoBpeMeHHass Mozielb CTpoeHHsl aroMa. CHUMBOJIMYECKMN SI3bIK XMUMHMH. XUMHWYECKUH DJIEMEHT.
Menneneena OnektpoHHas koHpwurypaus atoma. Kiaccudukaims Xumuyeckux ieMeHToB (S-, p-, d-
35eMeHThl). BaneHnTHble 371eKTpoHbl. BajgeHTHOCTh. DneKTpoHHas NpHUpoia XUMHYECKOH CBSI3HU.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMUYECKON CBsI3U (KOBAJCHTHAs,, MOHHASA, METAJUIMYECKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs. )
[leprommueckas cucrema xumuueckux 31eMeHToB J[M. MenpaeneeBa. PU3MYECKUIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH HPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C TOJIOKEHHEM
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 PemeHune npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 no Teme: "OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl U pPACUYEThl IO YpPaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” 2 K 2.1
IIpopuiabHbie 1 npodecCHOHATBHO 3HAYUMbIE 3JIEMEHTHI COAEpP:KAHUs: XHMMHYECKUE TP 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIEepalii Ha MPEANPUATUAX KEIE3HOJOPOKHOIO P
TpaHcnopTa (HaluIaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JJAKOKPACOYHBIX TTOKPHITHH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuomuueckas cucrema xumuyeckux snemeHToB .M. Menpneneena. OK 01 OK 02
Crpoenue aToma 2 K 2.1

IIpopuiabHbie W mnpodeccHOHAIBHO 3HAYUMBbIE JJIEeMEHTHI coaepxkaHus. OCHOBHbIE
XMMHUYECKHE 3aKOHBI, TECOPHH M YUYEHHs] CHOCOOCTBYIOT 0OoJiee 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 3aJauu
IIPAKTUYECKOr0 ¥ TEXHOJOTHYECKOr0 3HAYCHMUS.

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

IpopuabHble U NPOoPeccCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI colep:xkanusi. BemectBa ¢
aTOMHOM W  METAUIMYECKOM  KPUCTAIUIMYECKUMHU  PEIIETKAMH  KaK  KOMITOHEHTHI
MOJIYIPOBOJHUKOBBIX ~ MaTepuanoB, (OTOIIEMEHTOB, JHOAOB, HHTETPAJIbHBIX 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 Knaccudukanus v TUITBI XUHMHUYECKUX PEaKIIUi HEOPraHUICCKUX COCTMHCHUM

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

Conep:xanue yueOHOro MaTepuaJia

Knaccugukaiuss u TUNBI XUMHYECKHX PEAKIMHA C Y4acTHEM HEOPraHMYECKHX BEIICCTB.
CocraBieHrne ypaBHEHUN peakIuil COeIMHEHMs], Pa3I0KEHHs, 3aMellleHusi, oOMeHa, B T.U.
peaKIuii TOPEHUSsI, OKUCIICHUS-BOCCTAHOBIICHHSI.

YpaBHeHHsI ~ OKUCIEHHA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBleHME W ypaBHUBaHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKiuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B
IpHUPOJIe, MPON3BOACTBEHHBIX MPOIIECCaX U KUIHEACITEITbHOCTH OPTraHU3MOB.

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

I[popuiabuble M NpodeccCMOHATBLHO 3HAYUMbIE 3JIEMEHTBI COJep:KaHusl. 3HAUYCHUE
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUMH B  NPUPOAE M  HA  NPEANPUITHIX
JKEJIE3HOAOPOXKHOU OTpaciau. OKUCIUTENHHO — BOCCTAHOBHUTENIBHBIC MPOIECCH KaK OCHOBA
MPOIIECCOB KOPPO3UH METAIIIOB, PaOOTHl XUMHUYECKHX MUCTOYHUKOB TOKA U aKKYMYIIATOPOB U
T.1.

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 (PU3MKO-XUMHUYECKUH MpoLecc.

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

Conep:xxanue yueOHOro MaTepuaJia
Teopust 2IEKTPOTUTHUECKON qucconnaluu. MIoHbl. DIeKTPOIUThI, HEANEKTPOIUThI. Peakimu
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nOoHHOTO 0OMeHa. CocTaBlieHUE PeaKIfii HOHHOTO OOMEHA ITyTeM COCTABJICHHS MX TOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KMCI0THO-OCHOBHBIEC peaklvy. 3aJaHusl Ha COCTABJICHHE
VMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMNA MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTMUYECKUX
MpoIeccax KeJIe3HOJOPOKHOro TpaHcnopTa. [loHsATHs: radpBaHOCTEr s, rajJbBaHOIIACTHKA,
MX IIPAKTUYECKOE 3HAYEHHUE B JKEJIIE3HOJOPOKHOM XO35MCTBE.

2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWMCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUCCOau"
IpoduiabHbie U MPodecCHOHATHHO 3HAYUMBIE JIEMEHTBI COMEPKAHUNA. AKKYMYJISTOPBI:

OPUHLIMI HX paboThl, UX TNPUMEHEHHE B YCTPOHCTBAX M MpHOOpax AIEKTPUUYECKUX
YCTaHOBOK U CETEH.

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

2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakiuu nonnoro oomena. ['maponus comneit”
IIpodunbHbie 1 MpodeccHOHATBLHO 3HAYNMBbIE JJIEMEHThI cojiep:kanusl. [[puMeHeHrne Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIUU HOHHOTO OOMEHA JIJisl yMATYCHHS BOJbI (CHIKEHHE
KoHIeHTpamuu noHoB Ca®" m Mg?"). I'maponus Ha NpeanpHATHSX JKeIe3HOJOPOKHOTO
TpaHCIOPTA.

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

Paznen 3. CTpoenne BenecTBa U CBOCTBA HEOPTraHNYECKNX BelleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccuduxkarus,

n

HEOPTraHNYCCKUX BCILICCTB

CTpOCHHE

3.1.1 OCHOBHBIC KJIACCHI CI0KHBIX HEOPTaHUYCCKUX COCIUHECHUH.

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

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoit xumuu. Knaccudukaius Heoprannueckux BemiecT. [IpocTeie u
clnoxHble BemecTBa. (OCHOBHBIE KIIACCHI CIIOXKHBIX BEIHIECTB (OKCHUIBI, THUAPOKCHUIBL,
KHUCTIOTHI, COJIM). B3auMOCBSi3b HEOPraHWMYECKHUX BEIIECTB. ATpEratHble COCTOSHHUS
BemecTBa. Kpucrannuueckue U amop(HbIe BeleCTBA. THIBI KPUCTALTUYECKUX PEIIETOK
(aTromMHasi, MONEKyNsSpHasi, WOHHAs, METaJUIMuecKas). 3aBUCHUMOCTh (PH3UYECKUX CBOWCTB
BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW pPEIMIeTKH. 3aBHCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMHUYECKOW CBSI3M M THUMA KPUCTALTMYECKOW pemeTku. [IpuduHbI
MHOT000pa3usi BEIIECTB

3.1.2 MlpakTHyeckoe 3ansitue Ne5S PemeHne dKCIEpUMEHTANBHBIX 33/1a4 10 TeMe: YncThie
BEIIECTBA U CMECH. [luCniepCHBIE CUCTEMBI.

IpoduabHbie U NMPOPecCHOHATBHO 3HAYUMBbIE 3JIeMeHThI coaep:kaHusl. CTEKIOMIaCTUK
KaK OCHOBA JIJIsl U3TOTOBJICHUS JIETaJIel YCTPOWCTB M NPUOOPOB MIEKTPHUECKUX YCTAaHOBOK U

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




1 2 4
ceTen..
Tema 3.2  ®wusuko-xummdeckue | 3.2.1 Meramnsl. [Tonoxenue B [ICXD JI.1. MenneneeBa, ocobeHHocTr ctpoeHust. Kopposus OK 01 OK 02
CBOMCTBA HEOPraHUYECKMUX BEIIECTB | METAJIIOB. METObI 3aIIUThI KOHCTPYKLUI ITOABUKHOI'O COCTaBa IIK 2.1
JIP 4,16,23,30
Copaepxxanue yueOHOIro MaTepuasa
Mertamnbl. OOmiue usnueckue U XUMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUs.
3HaueHUE METAUVIOB M HEMETAUVIOB B IPUPOAE U IKU3HEACSITEIBHOCTU YEJIOBEKa H
opranu3MoB. Koppo3usi MeTamioB: BHUIBI KOPPO3UH, CHOCOOBI 3alUThl METaNIOB OT
KOppO3Uu
3.2.2 Ilpaktuyeckoe 3ansitue Ne6 PemieHne »SKCIEpUMEHTANBHBIX 33Ja4 IO TEMe:
"Meramibr"
IpodunabHbie U NMPodeccHOHAIBLHO 3HAYUMBbIE JIEMEHTBI cojep:xkanusi. B xo3siicTBe OK 01 OK 02
ANIEKTpU(UKALMY U HSHEPreTUKH OCHOBHOE KOJMYECTBO LBETHBIX METAJUIOB PACXOIYIOTCA K 2.1
IpPU PEMOHTHBIX PabOTax Ha KOHTAaKTHOH ceTH (3aMeHa MEIHBIX KOHTAKTHOTO MPOBOJA U P 4.16 ’23 30
HECYIIETo TPOca), a TAKXKE IPU YCHIEHUU U PEKOHCTPYKLUU YCTPONCTB JIEKTPOCHAOKEHUS. T
Oco0eHHOCTH KOPPO3HMU  3KEJIE3HOJIOPOKHBIX OMOpP KOHTAKTHOM CETH, PACIHOJOKEHHBIX B
Pa3JIMYHBIX KIMMATHYECKUX MOSACAX.
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.M. MenaeneeBa, 0COOEHHOCTU CTPOEHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Hemeranmnel. OOmue ¢u3nueckue W XHUMHUYECKHE CBONCTBAa HEMETaUIOB. THUMHYHBIE
cBoiictBa HemerayuioB [V- VII rpynn. Knaccudukanus v HOMEHKIATypa COEIUHEHUI
HeMeTauioB. [IpuMeHeHne BaXXKHEUIINX HEMETAIIJIOB U UX COEAMHEHHI B KEJIE3HOIOPOKHOM
xo3siiicTBe KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOAE
3.2.4 TIpakTtudeckoe 3ansitue Ne7/ PemieHue OSKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
" " OK 01 OK 02
Hemeranisl K 2.1
IpoduabHbie U MPodeccHOHAILHO 3HAYNMBbIE 3JIEMEHTHI coAep:kaHus.. CeleH — OCHOBa TP 4.16 '23 30
JUTSL U3TOTOBIICHUS BRIIPSIMUTENEH U (JOTOIIIEMEHTOB. T
Tema 33 WNnentndukamus | 3.3.1 ['eneTnueckast CBI3b HEOPraHUIECKUX COSTMHEHHUN OK 01 OK 02
HEOPraHUYECKUX COCAUHEHUI Hrorosasi koHTpoJibHasi padora Nel IIK 2.1
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepHaJia




1 2 3 4
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BemiecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB IPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCJUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHMEM HX (DU3UKO-XUMHUECKUX CBOMCTB,
XapaKTEpHBIX KAYECTBEHHbBIX peakLuil
Hmoz | cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 32
OOs3arespHas ayqUTOpHas yueOHas Harpy3Ka (BCero) 32
IIPaKTUIECCKUE 3aHATUSA 14
nabopaTopHble 3aHATHS (PabOTHI) 4
KOHTpOJIbHAst paboTa 2
Pasnen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX COeHMHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonarue 06 opraHMYecKuX BEIIECTBaX, UX IPUMEHEHHUE Ha KEJIC3HOM JTI0pore. OK 01 OK 02
CTpPOCHHUE u HOMEHKJIaTypa IK 2.1
OpraHUYE€CKUX BEIIECTB JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
IlosiBieHre M pa3BUTHUE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckol XUMHH.
Mecto U 3HaueHHE OpPraHMYECKONM XMMHUU B CHUCTEME E€CTECTBEHHBIX HayK. XHMHUYECKOE
CTpOCHHE KakK TMOpPSIOK COEIMHEHUS aTOMOB MOJIEKYJE COIJIACHO MX BaJE€HTHOCTH.
ITpuMeHeHrEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopust A.M. Byrnepoa. Knaccudukanus opraHMuecKruX BEIIECTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
[TonoskeHns TEOPUM XUMUYECKOTO CTpOEHUsl opraHuueckux coeauHenuit A.M. Bytieposa.
VYTriepoHbIi CKENeT OpraHuuecKol MOJIEKYIbl 3aBUCUMOCTh CBOMCTB BELLIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. IlonstTue o ¢yHkunMoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIacCUPUKALIMK OpraHUYECKUX CcOoelMHEeHui. MexayHapoaHass HOMEHKIarypa u
MPUHLMITB] HOMEHKJIATYpPbhl OPraHUYEeCKUX COeTMHEHHUN
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AnKkaHbl: COCTaB, CTPOSHUE, TOMOJIOTHICCKHMA PS/IL. OK 01 OK 02
COEIMHEHUI K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

[TpenenpHbIe yrieBoAOpO bl (AJIKaHbl M HHUKIOANKaHb). (OCOOEHHOCTH KIACCH(PUKAIUU H
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HOMEHKJIATYpBl, H30MepHUs, (PU3HUECKUEe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noisydeHus. l'opeHne MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHMKOB TEIUIA B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IIPHPOJIE
Y IPUMEHEHUE AJIKAHOB.

4.2.2 Tlpaktuuyeckoe 3aHsTHe Ne8 PemieHue HKCHEpUMEHTANBHBIX 3a/Jad IO TEMe:
"CpaBHUTEIbHASA XapaKTEPUCTUKA METaHa 1 3TaHa"

IIpopunabubie M nNpodecCHOHAIBLHO 3HAYHMBbIE JJIeMEHThI colepxkanus. JKunkue
yIIeBOOPOAbl (OCH3UMHBI, KEPOCUHBI, COSIPOBBIE Maciia, Ma3yT) - B KaueCTBE TOPIOYETO B
JIBUTATEIISIX BHYTPEHHETO CTOPaHMsI MOIBIYKHOTO COCTABA KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

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

Coaep:xxanue yueOHOIro MaTepuaJia

HenpenenbHuble (ankeHbl, alKUHBI M ankagueHbl). OcoOeHHOCTH KIacCH(PUKALUU |
HOMEHKJIATypbl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA, CIOCOOBI
nonyueHusi. ['opeHue aieTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUTAMEHHU IS
CBapKM U pe3ku MeTaioB. [IpakTuyeckoe MPUMEHEHHE aJIKEHOB M ajKaJleHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE

4.2.4 TlpakTuueckoe 3aHsaTue N9 PemeHue 5SKCIEpUMEHTAIBHBIX 3a/lad IO TEMe:
"ITosrydeHne 3TUIIEHA U U3YyYEHHE €r0 CBOMCTB"

I[popuiabubie U npodeccHOHATBHO 3HAYHUMbIE J3JIeMEeHThI coaep:kanusi. [IpuMeHnenus
MOJIMMEPOB Ha MPEANPUATUSAX JKEIE3HOJOPOKHOTO TPAHCIOPTA JUISl 3IEKTPOU3OJISALIMH,
[TponyKThl MOMMMEpPHU3AIMH OKCHIA ITHJICHA — ATMOKCUJ (KOMIIOHEHT STMOKCHUIHON CMOJIBI)
MpPUMEHSIETCS Ui 3aJJMBKU TPaHC(HOPMATOPOB, KOHTYPHBIX KaTyIIEK U ApOcceneil, KOTopble
00€ecTeunBarOT yCTOWYMBOCTD anmapaTyphl K yJaapam U 3JIEKTPOU30JISIIUN

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

4.2.5 TIpakTtuyeckoe 3aHaTHe NelO PemeHue sKCHepUMEHTaNbHBIX 33734 IO TEMeE:
"AueTuiieH u ero romosiaoru” (AJIKUHBI)

IIpopuiabHbie ¥ NpodecCHOHATBHO 3HAYUMbIE JI€MEHThI coaep:kaHus. [IpuMeHeHue
MOJIMMEPBl Ha OCHOBE MPOU3BOJIHBIX AJTKMHOB B KAYECTBE M3OJISIHUU 3AIMUTHBIX 000JIOUYEK
Ka0eJIbHBIX U3JIEJIUI U TPOBOJIOB.

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

4.2.6 Apensl. CocTaB, CTpOSHHE, ITOJTYICHHC

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




Conep:xanue yueOHOro MaTepuaJia
OcoOeHHocTH KJIacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (QU3NYECKHe CBOICTBA,
XUMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYICHUSI.

4.2.7 Tlpaktuueckoe 3ausitue Nell PemieHue sKkcrepuMEHTaIbHBIX 3aJad 10 TEME:
"CpaBHUTENIbHASI XapAKTEPUCTUKA CIIUPTOB"

IpoduabHblie 1 MPodecCHOHAIBHO 3HAYMMBbIE 3JIEeMEHThI coaep:xkaHusi. OTHOATOMHBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE NPUMEHEHUE B
JKEJIE3HOJJOPO’KHOM ~ XO3sIiCTBe  (Kpacka [UIsl TOKPBITUSL  YCTPOMCTB U IpuOOpPOB
AIIEKTPUUYECKUX YCTAHOBOK M CETEW; IUIACTHU(HUKATOPHI, MPUMEHSEMBIE B CBETO-, TEPMO-,
MOpPO030-, BIIArOCTOMKUX JETANAX JIEKTPUUECKUX YCTAHOBOK M ceTed u T.h.). [IpakTuyeckoe
3HAYCHHUE aPOMATHYECKUX CITUPTOB M UX MPOM3BOIHBIX B KEJIE3HOIOPOKHOM XO3SHCTBE.

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

4.2.8 Anpneruasl. Kap6oHossie kucinoTel. CocTaB, CTpOCHUE, KiIacCUpUKAIUS

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

Coaep:xanue yueOHOro MaTepuaJia

OcoOenHocTy KiIacCU(PHUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUC CBOﬁCTBa, CHOCO6BI IMOJIYUCHUA. MpbU1a Kak COJIHM BBICIIUX Kap6OHOBI>IX KHCIIOT,
ux Mmoroliee neictaue. CloxHble 3QUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JIabopaTopHoe 3ansTHe (padora) Ne3 "CpoiicTBa anbAerHI0B U KAPOOHOBBIX KUCIOT"
IIpopuniabHble W MpodecCHOHATBLHO 3HAYMMBIE 3JIEMEHTBI COJEePKAHMSA. AHUIMHO-
q)OpMaIII)I[eFI/II{HBIG — KOMIIOHCHT 3JICKTPOHU3OJIAIIMOHHBIX JIAKOB, HCO6XO)II/IMBIX B
DIIEKTPOTEXHUYECKOU ammaparype. MypaBbUHBIN anbJeru] Kak KOMIIOHEHT OaKeIUTOBOTO
JaKa, SBISAIOIIMMCS AHTUKOPPO3UOHHBIM TOKPBITHEM JJisi  YCTPOMCTB M IpuOOpOB
ANEKTPUYECKUX YCTAHOBOK M ceTeld. TEeKCTONIUT Kak OCHOBa JJii M3rOTOBJICHUS
ANEKTPOU3O0JITOPOB. [IpUMEeHEHNE alleTOHA B KEIE3HOIOPOKHOM X03siicTBe. [Iprmenenune
1IaBEJIEBOM KUCIOTHI JUIsl OYMCTKA METAJUIOB OT P>KABUYMHBI M HAKUIIH.

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

4.2.10 IpakTudeckoe 3aHsiTHe Nel? PerieHne SKCIEPUMEHTAIBHBIX 3aJad 10 TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [lonatue o CMC"

IIpopuiabHbie U NMPOPecCHOHATBLHO 3HAYMMBbIEC JJIEMEHThI colep:xkaHus. byrunanerar
KaKk KOMITOHEHT NeHTaTaleBbIX HMajei, HCHOJIb3YeMBIX i OKPAacCKU YCTPOWCTB U
npuOOpOB  INEKTPUYECKUX  YCTAHOBOK M CETeW; DIEKTPOU3OJSIHOHHBIX  JIAKOB,
IIPUMEHSIEMBIX [P PEMOHTE YCTPOMCTB IEKTPUUECKUX YCTAHOBOK U CETEM.

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

4.2.11 AMuHBI. AHUIUH

OK 01 OK 02




1 2 3 4
IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
OcobeHHOCTH KJIacCU(PUKAlMM M HOMEHKJIATYpbl, H30MepHs, (U3MYEeCKue CBOMCTBa,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYUEHHS.
4.2.12 Jladoparopnoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanme 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpoduiabHbie U npodeccHoHATbHO 3HAYHMMBbIE JJIEeMEHTBI colep:kaHusA. [Ipumenenue MK 2.1
KJIEs Ha OCHOBE IOJIMaMHU/IA JJIs CKIIEMBAHUS YCTPOKCTB JIEKTPUYECKUX YCTAHOBOK M CETEH. JIP 4,16,23,30
Tema 4.3 WNnentudukanus | 4.3.1 JlabopaTropHoe 3ansaTue (padora) Ne5 "CpoiicTBa yrieBomaos" 2 OK 01 OK 02
OpraHNU4YeCKUX BEIIIECTB, ux | [IpopuiabHbie M nNpodeccHOHATBLHO 3HAYUMbIE JJIEMEHTHI cojep:kaHus. DPups OK 04
3HAYEHUE U MPUMEHEHUE B OBITOBOM | MACISHOW KHUCIIOTBI, 0Opa30BaHHbIE MACISIHOKUCIBIM OpOXKEHHEM TIJIFOKO3bI, UCIOIb3YHOTCS IIK 2.1
U TPOU3BOJCTBEHHOH IESITENBbHOCTH | KaK INIACTU(UKATOPHI JIAKOB ISl YCTPOMCTB U MPHUOOPOB ANEKTPUUECKUX YCTAHOBOK U CETEH. JIP 4,16,23,30
4esioBeKa 4.3.2 Ponp XuMuM B OO0ECIIEYCHHWH HKOJOTHYECKOW, HHEPreTUYeCKO ¥ IMHIICBON OK 01 OK 02
0e30MacHOCTH IK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MPOOJIEM DSHEPreTUYecKol Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MAaTE€pUAIIOB, HOBBIX MCTOYHHUKOB BSHEPruu
(ampTEepHAaTUBHbIE MCTOYHHUKHM 3Hepruu). OmacHOCTh BO3JEHCTBUS Ha >KUBBIE OPTaHU3MBbI
OpraHMYECKHUX BEIIECTB OTAEJIbHBIX KJAccoB  (YIJIEBOAOPOJIbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYeCKHe MPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICI IOKa3aTels MpeAesbHO
JIOTTYCTUMOW KOHIEHTpALUU
Pa3nes 5. Kunernueckne 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKIui 2
Tema 5.1 Ckopoctp xummueckux | 5.1.1 IIpakTuyeckoe 3ansitue Nel3 PemeHune mpakTHKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2
peakuuii. XMMHUYECKOE paBHOBECHE | 3aAad 1o TeMme: "CKOpOoCTh XUMHUYECKUX PeaKkIil. XuMHU4Yeckoe paBHOBecHe" OK 01 OK 02
I[IpoduiabHbie U npodeccMoOHAIBLHO 3HAYMMbIe 3JIeMEHThbl cojep:kaHus. bydepHbie K 2.1
PacTBOPHI B TEXHOJIOTHUECKHX Ipolieccax (IMpH AIEKTPOXUMUYECKOM HAHECEHUH 3aIllUTHBIX JIP 4,16,23,30
HOKPBITHH, B TPOU3BOJICTBE KPACUTEICH)
Pa3nes 6. PacTBopsl 2
Tema 6.1 IlonsaTue o pactBopax 6.1.1 IlpakTuyeckoe 3ansitne Neld PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 2 OK 01 OK 02
3a1a4 no TeMe: "PacTBOpHI, HCIONB3yeMble B OBITOBOI M MPOM3BOJACTBEHHOM AEATEIbHOCTH IIK 2.1
yesioBeka'” JIP 4,16,23,30




1 2 3 4
Pasjnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa 4
Tema 7.1 Xumus B ObiTty u | 7.1.1 HoBelilue 1OCTHIKEHUS XUMUYECKONW HAYKH U XMMUYECKON TEXHOJIOTHUH OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YeJIoBeKa K 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia 2
Hoselime nOCTHXEHMS XUMMUYECKOW HAyKM M XMMHYECKOM TeXHOJOoruu. Poimp Xumuu B
o0ecredeHNH SKOJIOTMYECKOM, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
MenuIHbL. [IpaBuia moncka U aHaM3a XUMUYECKON WH(POPMAIMY U3 Pa3IMIHBIX UCTOYHHKOB
(Hay4Has U yueOHO-HAay4YHas JIMTepaTypa, CpeicTBa MaccoBor nHpopmanuu, cetb MHTEpHET)
7.1.2 Tlpome:xkyTouHas aTrecTanus no pucuuiuimne. J{uddepennupoBanuslii 3auet 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas ydyeOHasi Harpy3Kka (BCero) 40
Oo0s3atesipbHas ayUTOpHas yaeOHast Harpy3Ka (Bcero) 40
MPAKTUYECKHUE 3aHITHS 18
1abopaTopHbIe 3aHATHS (PaOOTHI) 6
TG depeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanpHasi yueOHas Harpyska (BcCero) 72
O0s3aresbHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 72
MIPaAKTUYECKUE 3aHATU 28
1abopaTopHbIe 3aHATHS (PaOOTHI) 10
KOHTpOJIbHAsI paboTa 2
Umoeosas ammecmayus 6 hopme nuddepeHInpoBaHHOTO 3aUeTa 2




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
3.1 TpeboBaHNsA K MUHUMAJIbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHH IO

VYueOHast IUCHMIUIMHA peanu3yercss B ydeOHoM Kabuuere: Jlabopatopus XUMHH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue Matepuabl M0 AUCHUILTAHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMIecKuX peméTok. (3 mir)

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

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop niakaToB MO HEOPTAaHUYECKON U OPraHMYECKON XUMUU.

Texnuueckue cpeocmea 00y4eHus..

-TB

- BUJIEOMarHuTopoH

- KOMITBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
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 KHUCIOTHI. 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. A3oTconep:kaliue opraHndeckue BemiecTBa. bemku.
CuHTeTn4ecKre BhICOKOMOJIEKYIsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

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



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

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

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpeaHEro MpodecCHOHATbHOIO
obpazoBanus / N.B. Audunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucOp. ¥ JOM. —
Mocksa: U3natenberBo FOpaiit, 2022. — 291 c.

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

Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 31.03.2023) / - Pexxum 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: onektpoHHbli //  Jlab: snekTpoHO-OMOIMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obparmienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4Ho-nomyssipHBIN MPOEKT «DIEMEHTHI OOJBIION HAyKH « ((hU3MKa, XMMUS, MAaTEeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBocTH HayKu, KHHUTH, HAYYHO-TIOMYJISIPHBIC

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

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

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

3. CallT 0 XuUMHUM: KIAaCCUUECKUE Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHWYECKUX W HEOPraHMYECKHX pPEeakKIWii, COCTaBICHWE ypaBHeHHU peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

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

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



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

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

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

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecriedyeHust


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeNbHON AUCIMITIUHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIC Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHUE OOLINX

KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOTro MaTepuania.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a4eTa.

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
XAMUHU u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
U OLIEHKA UX MOATOTOBKH;
- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHaIn3 51
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 HOATOTOBKH;
3.3 - 3amaHnsg Ha HUCHOJIb30BAHUSA
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 M MPUKIIATHON
XAMUHU u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBIMOJIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTUKO-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 U TPUBHAIBHBIX
Ha3BaHWM JUJISI  COCTaBIICHUS
XUMHYECKUX POPMYI;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT  BBINONTHECHHS
MPAKTUYECKON paboThI;

- PesynmpraT  BBINONTHECHHS
nabopaTopHOH 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 OTpabdOTKe

HN3YUCHHOT'O MaTCpualia

5.2 AKTUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTHYCCKHUC 66CCI[LI, AUCKYCCHH, Kp}ffﬂblﬁ CTOJI,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




