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

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl
Pabouast nmporpamma y4eOHON JMCLMILINHBI SBISETCS YacThbIO IPOrpaMMbl CPEHEro (IIOJIHOIO)
obmero o6pazoBanus 1o crermanbHoctH CIIO 23.02.04 TexHuueckas SKCIUTyaTalusi IMOABEMHO-
TPAHCHOPTHBIX, CTPOUTENILHBIX, JOPOKHBIX MAIIMH U 000pYy0BaHUS (110 OTPACIIIM)
[Tpu peanuszauuu paboyel mporpamMMbl MOTYT HCIOJIB30BaThCsl pa3siMuHble 00pa3oBaTesIbHbIC

TEXHOJIOTUH, B TOM YHMCJE AMCTAHIIMOHHBbIE OOpa3oBaTEIbHBIC TEXHOJIOTHH, AIEKTPOHHOE OO0y4YeHHE.
PaGouas mporpamma yueOHON IUCHMILIMHBI MOXET OBITh HCHOJb30BaHA B MPO(ecCHOHATBHON
MIOJITOTOBKE, TIEPEMIOATOTOBKE ¥ MOBBIIICHUN KBATH(DHUKAIIMN padOIHX.

1.2 Mecrto y4edHoii tucuunudbl B ctpykrype OINIOII-IIIICC3:

OO1eoOpa3oBarenbHast JUCIUTLTHHA «XUMUSD M3y4aeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM MPO(eccCHOoHATbHOM 00pa30BaTeIbHON MPOTrPaMMbI YKPYITHEHHBIX TPYIIIT
cnenuanbHoctei / mpodeccwuii: 13.00.00

TpyIoeMKOCTb IMCIUILTHHBI « XM Ha 0a30BOM YpOBHE COCTaBISIET 72 yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYIb (6 pa3zmenoB) U 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIUN MPaKTHKO-
OPUEHTUPOBAHHOE COJICPIKaHNE KOHKPETHON MPOPECCHH HITH CTICIIHATBLHOCTH.

[puknanHoii Momynb BkIrouaeT onuH paszgen. Pasmen 7 «Xumus B ObITY M MPOU3BOJCTBEHHOU
NESTEILHOCTH YeJIOBEKa» peanusyercs g cneuuanbHoctd 23.02.04 TexHuueckas sKCIulyaTarus
MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000pYI0BaHUS (IIO OTPACISIM)

Ha MaTepualie, CBSI3aHHOTO C OSKOJIOTMYECKOW OC30MacHOCTBIO W OICHKOM TOCICICTBHI OBITOBOM |
TIPOM3BOJICTBEHHOM JIESITETLHOCTH, TI0 OTpacisiM Oyayiieit mpoQecCHOHAIBLHON 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 PEINICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHTYaIWSX,
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 YMEHUS COCTABIATH (POPMYIIBI HEOPTAHMYECKUX U OPraHMYECKUX BEIECTB, YPaBHEHHS
XAMUYECKHUX PEAKIINiA, OOBSCHSITH UX CMBICI, HHTEPIIPETHPOBATH PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTEHIIMX XUMUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C cOOMIoIEHNeM MpaBuil OE€30MacHOr0 oOpallleHHs € BELIeCTBaMU U J1a0OpaTOpHBIM
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;

- BBINOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX 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;

- KOJIOTUYECKH I'PaMOTHOIO MOBEJICHUS B OKPYXKAIOLLEH Cpee;

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

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

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAI[MHU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH MH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HCTOYHUKOB;

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

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHash MaccChl, MOH, aJUIOTPONHS, M30TOMNbI, XUMHUUYECKas CBS3b,
AJIEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00BbeM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCINUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TEIIoOBOH 3(PQEeKT peakuuu, CKOPOCTb XHUMHUYECKOW peakluH, KaTaliu3, XHMHUYECKOe pPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MACChl BEILIECTB, IOCTOSHCTBA COCTaBa, EPUOAUUYECKUN
3aKOH,;

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

- BOKHEMWILIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, 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, MJIACTMACCHI.



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 JCATCIIBHOCTH

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

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBeEPCAIbHBIMH Y4eOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (OpMYIHPOBATH u
aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBISIBJIATh 3aKOHOMEPHOCTHU U IIPOTHUBOPEUMS
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 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-3J€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUUECKast
CBsI3b, MOJIb, MOJSIDHAs Macca,
MOJIIpHBIE  00BEM, YIIICPOIHBIN
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHI PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, THUIMBl  XUMHYECKUX
peakuuit (OKUCTUTENTBHO-
BOCCTQHOBHTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHMHYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopust

VKa3bIBalOTCsl INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakimu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 0011e00pa30BaTeNbHOMN JUCIUIITMHON
2 IucummumHapHble (MPEIMETHBIE) PE3YJIbTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (s
nocneanei pexakimu ot 12.08.2022)




- YMETb NIEPEHOCUTH 3HAHUS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yYMETh 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
MOHATUAMH M TIPE/ICTaBICHUSIMU
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,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccam u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBs3el
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




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
Y IPUPOJHOU 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 perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a u
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUIst
BBITMIOJIHEHUST  3ajad
npodeccnoHaNbHOMI
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  CpeJlcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHWE LIEHHOCTH HAay4YHOW JeSTeTbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUS! MH(POpMAaLN
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

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

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTUIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

- CO3/1aBaTh TEKCThI B Pa3MUHBIX (hopMarax ¢
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

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

- HCIIOJNB30BaTh CPEICTBA MHPOPMAITMOHHBIX 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 PACIIO3HABAHHWSA 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
HAYYHOTO TIO3HAHUS BEIIECTB M
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
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA,; MCIIOJIb30BAaTh

CHUCTCMHBIC XMMHWUYCCKHE 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 y‘-I€6HO-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTIbHOCTH;

Osaagenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHJHOM U MHAWBUAYaJIbHON paboThI;

- TPUHUMATb LIEST COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTMXKEHMIO: COCTaBJIATH IUIaH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOpIMHUPOBaTh M BBIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHYECKOe

- yMeTb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMM  Ha
aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  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 ce0s1 U APYTUX JIIOAei:
- IPUHUMAaTh MOTHUBBI U apryMEHTHI
Jronen npu aHaJIn3e
JeATENbHOCTH;

- IpU3HAaBaTh CBOE TMPaBO M MPaBo
JIrozel Ha OIIMOKMY;

- pa3BuBaTh CHOCOOHOCTH TOHWMAaTh MHP C
TIO3UIIMH JPYTOTO YEIOBEKa;

Apyrux
pe3yJIbTaToB

JpyruX

"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 - chOopMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaIOIIeH Cpelbl, | JKOHOMUYECKUX IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IMO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, cC
KINMATa, MPUHLOAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JICHCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
BepEKIINBOTO 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
NeiicTBOBATH B | BPEI OKpYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - YMEHHE MPOTHO3UPOBATH | U IPUPOJHOM CPELE;
CHTYaLHsIX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEThb COONIofaTh MpaBuia
TIOCJICZICTBHS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JENCTBUM, MPEAOTBPALLATh UX; MOBEJICHUSI B OBITY W TPYJIOBOU
- pacImpeHme OIIbITA JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXpaHEHHsI CBOETO 3/I0pOBbS U
- OBJIQJICHUE HaBbIKaMU y4eOHO- | OKpY’KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEILIECTB, MMOHUMAs CMBICH
ToKa3aresst MpEIEeIIbHON
JIOMYCTUMOW KOHUEHTPALUH
IIK 2.1 - YMEHHME ONpeeniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:
[TIimanupoBate U | 0COOGHHOCTH  yCTPOWCTB W  MpUOOPOB | O CBOMCTBAX METAJUIOB, CIUIABaX,
OpraHu30BbIBATH AJIEKTPUYECKUX YCTAHOBOK M CETEH; BHJIAX  KOPpO3UH, o0nactu
paboTy MO pEMOHTY | -  TOHHUMAaHHE  CHCTEMBl  TEXHHUYECKOTO | MPUMEHEHHUS HEMETAJUIMYECKUX U
o0opynoBaHus OOCTY)XMBaHMSI W PEMOHTAa YCTPONCTB U | KOMIIO3MIIMOHHBIX MaTEpPUAJIOB,

pUOOPOB IEKTPUUECKUX YCTAHOBOK U CETEH

CBOMCTBAX HEOPraHUYECKUX 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 JESATEIbHOCTH YEJIOBEKa O HOpMax U
TPaAUIUAX MOBEJICHHS YEJIOBEKa B MHOTOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 IlonyuyeHue 00y4aromuMHUCsS BOZMOKHOCTH CAMOPACKPBITHS U caMOpean3alus JINYHOCTH.

JIP. 30 OcymecTBisfOmUi TOUCK W HUCIOJb30BaHUE HMHPOPMALUN, HEOOXOAUMON IS
3 PEKTUBHOTO BHIMOJIHEHUS PA3INYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BHUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl y4eOHOM TUCHHUIIUHBI 72
B TOM YHCIIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHCIIE:
JIEKITNH, YPOKH 34
MPAKTUYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpeTUIEeCKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THhI 2
B coomseemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PaboOMul.
[IpomexyTouHas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaepixanue yueOHOro MaTepuaa, NpakTH4YecKue U JIa00paTOpHbIe 3aHATHS, O0bem Kog;e}iiunn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3znes 1. TeopeTnueckne 0CHOBbI XUMUM 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00iel xumun. [lepronnyeckas OK 01 OK 02
Ilepuonuueckuil 3aKOH U cuctema xumuueckux anemeHToB /.. MenaeneeBa. CtpoeHue aTroma JIP 16,23,30
NepHoNYEecKas cucTeMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX iemMeHToB .M. CoBpemeHHas: MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
Menneneena OnekTpoHHas kKoHpwurypaus atoma. Kiaccudukamms XumMuyeckux ieMeHToB (S-, p-, d-
3JeMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3HL.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3M (KOBAJICHTHAs, MOHHASA, METAJUIMYECKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs. )
[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUH C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpaxkruuyeckoe 3aHaTHe Nel PemieHune 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 3HAYUMBbIE 3JIEMEHTHI COAEpP:KaAHUs: XHMHYECKUE P 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalvii Ha MPEANPUATUAX KEIE3HOJOPOKHOIO T
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

[IpoduiabHbie U npodeccHOHAIBLHO 3HAYMMble JJ1eMeHThbl cojep:kaHusi. OCHOBHbIE
XMMHUYECKHE 3aKOHBI, TECOPHH M YUYEHHs] CHOCOOCTBYIOT 0OoJiee MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30
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NOHUMAHHUIO XUMHYECKUX IPOLECCOB il (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS; KaK
OCHOBBI JUIl KOJIMYECTBEHHBIX pAaCYE€TOB M pELIEHUs MHOIME pacyeTHBIE 3a4auu
IIPAKTUYECKOr0 ¥ TEXHOJOTHYECKOr0 3HAYCHMUS.

1.1.4 TlpakTudeckoe 3anaTue Ne3 PerieHue >KCNEepUMEHTAIBHBIX 33/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 XUHMUYECKUX PEaKIIUi HEOPraHUISCKUX COCTMHCHUM

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

Conep:xanue yueOHOro MaTepuaJia

Knaccugukanuss u TUNBI XUMHYECKHX PEAKIMHA C Y4acCTHEM HEOPTraHMYECKHX BEIICCTB.
CocraBieHrne ypaBHEHUN peakIuil COeIMHEHMs], Pa3I0KEHHs, 3aMellleHusi, oOMeHa, B T.U.
peaxIuii TOpeHus, OKUCIIEHUSI-BOCCTAHOBICHHUS.

YpaBHeHHsI ~ OKUCIEHHA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBleHME W ypaBHUBaHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
IpHUPOJIe, MPON3BOACTBEHHBIX MPOIIECCaX U KUIHEACSITETbHOCTH OPTaHU3MOB.

2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTANBHBIX 3a1ad T0 TEMe:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

I[popuiabuble U NpodeccMOHATBLHO 3HAYUMbIE 3JIEMEHTBI COAep:KaHusi. 3HAUYCHHE
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUMH B  NPUPOAE M  HA  NPEANPUITHIX
JKENE3HOAOPOKHON oTpaciu. OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIE 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 PacTBOopeHMe Kak (PU3MKO-XUMHUYECKUH MpoLecc.

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

Conep:xxanue yueOHOro MaTepuaJia
Teopust 2IEKTPONUTHUECKON qucconualuu. MIoHbl. DIeKTPOIUThI, HEANEKTPOIUThI. Peakimu
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nOoHHOTO 0OMeHa. CocTaBlieHUE PeaKIfii HOHHOTO OOMEHA ITyTeM COCTABJICHHS MX MOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCI0THO-OCHOBHBIEC peakinu. 3aJaHusl Ha COCTaBJICHUE
HMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMNA MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTMUYECKUX
MpoIeccax KeJIe3HOJOPOKHOr0 TpaHcnopTa. [loHsATHs: radpBaHOCTEr s, rajJbBaHOIIACTUKA,
MX IIPAKTUYECKOE 3HAYEHHUE B JKEJIIE3HOJOPOKHOM XO35MCTBE.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 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 3ansTue (padora) Ne2 "Peakiyu 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

Pa3nen 3. CtpoeHune BenmecTBa U CBOMCTBA HEOPraHNYECKHUX BellleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccuduxkarus,

n

HEOPTraHNYCCKUX BCILICCTB

CTpOCHHE

3.1.1 OCHOBHBIC KJIACCHI CJI0KHBIX HCOPTraHUYCCKUX COE€IUHEHMH.

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

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuueckoil xumuu. Knaccudukaius Heoprannueckux BemiecT. [IpocTeie u
clnoxHble BemecTBa. (OCHOBHBIE KIIACCHI CIIOXKHBIX BEIHIECTB (OKCHUIBI, THUAPOKCHUIBL,
KHUCTIOTHI, COJIM). B3auMOCBSi3b HEOPraHWMYECKUX BEIIECTB. ATperaTHble COCTOSIHHS
BemecTBa. Kpucrannudeckue U amop(HbIE BElIECTBA. THIbI KPUCTALTUYECKUX PEIIETOK
(aTromMHasi, MONEKyNIsSpHAsi, WOHHAs, METAJUTMYecKas). 3aBUCHUMOCTh (PU3NYECKUX CBOWCTB
BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW pPEIMIeTKH. 3aBHCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMHUYECKOW CBSI3M M THUMA KPUCTALTMYECKOW pemeTku. [IpuduHbI
MHOT000pa3usi BEIIECTB

3.1.2 TlpakTHyeckoe 3ansitue NeS PemeHne sKCIEpUMEHTANBHBIX 33/1a4 10 TeMe: YncThie
BEIIECTBA U CMECH. [luCniepCHBIE CUCTEMBI.

IpoduabHbie U NMPOPecCHOHATBHO 3HAYMMBbIE 3JIeMEHThI coaep:kaHusi. CTEKIIOMIACTUK
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 I.1. MenaeneeBa, ocobeHHocTH 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 XMMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUs.
3HaueHUE METAVIOB M HEMETAUNIOB B IPUPOAE U IKU3HEACSITEIBHOCTU YEJIOBEKA H
opranu3MoB. Koppo3usi MeTamnoB: BHUIbI KOPPO3UH, CHOCOOBI 3alUThl METaNIOB OT
KOppO3Uu
3.2.2 Ilpaktuyeckoe 3ansitue Ne6 PemieHne -SKCIIEpUMEHTANBHBIX 33Jad IO TEMe:
"Meramibr"
IIpodpunbHbie 1 PO ecCHOHAIBLHO 3HAYUMBIE JJIEMEHTHI COAepskaHusl. B Xo3siicTBe OK 01 OK 02
ANEKTPU(PUKALNN W SHEPreTUKA OCHOBHOE KOJMYECTBO LBETHBIX METAJUIOB PACXOMYIOTCS 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
Pa3IMYHBIX KIMMATHYECKUX MOSCAX.
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.M. MenaeneeBa, 0COOEHHOCTU CTPOSHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Hewmerannel. OOmue ¢u3nueckue W XUMHUYECKHE CBONCTBA HEMETaUIOB. THUMHUYHBIE
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 TIpaktudeckoe 3ansitue Ne7/ PemieHue OSKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
" " OK 01 OK 02
Hemeranisl K 2.1
IMpoduabHbie U MPodeccCHOHAIBLHO 3HAYUMBbIE 3JIEMEHThI coaep:xanus.. CeleH — OCHOBa TP 4.16 '23 30
JUISl U3TOTOBJICHUS BBIPSIMUTENEH U (POTOITEMEHTOB. T
Tema 33 WNnentndukamus | 3.3.1 ['eneTnueckast CBSI3b HEOPTAaHUIECKUX 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 KIIACCOB HEOPraHMYECKHX BemiecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEeH W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB IMPOCTHIX
BEIIIECTB, BOJOPOJIHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHMEM HX (DU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEpHBIX KAYECTBEHHbBIX peakLuil
Hmoz | cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 32
OOs3arespHas ayqUTOpHas yueOHas Harpy3Ka (BCero) 32
IIPaKTUYIECCKUE 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 IPUMEHEHUE Ha KEJIC3HOM JI0pore. 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 XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHHM B CHCTEME ECTECTBEHHBIX 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 opraHmuecKuX BEIIeCTB. OK 01 OK 02
K 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
[TonoskeHUs TEOPUM XMUMUYECKOTO CTpOEHUsl opraHudeckux coeauHenuit A.M. Byrtieposa.
VYTriepoHbIi CKENeT OpraHuuecKol MOJIEKYIbl 3aBUCUMOCTh CBOMCTB BELLIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. IlonstTe o dyHkunMoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIaccCUPUKALIMK OpraHUYECKUX CcOoelMHEeHuH. MexayHaponHash HOMEHKIarypa u
MPUHLMITB] HOMEHKJIATYpPbhl OPraHUYEeCKUX COeTMHEHHUN
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AJKaHBI: COCTaB, CTPOSHUE, TOMOJIOTHICCKHMA PS/I. OK 01 OK 02
COEIMHEHUI K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

[TpenenpHbIe yrieBoAOpo bl (AJIKaHbl M HHUKJIOANKaHbl). (OCOOEHHOCTH KIACCH(HUKAIUU 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 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTANBHBIX 3a/Jad IO TEMe:
"CpaBHUTEIbHASA XapaKTEPUCTUKA METaHa 1 3TaHa"

IIpopunbHbie M nNpodecCHOHAIBLHO 3HAYHMBbIE JJIeMEHThI colepxkanus. Kunkue
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

Henpenenbuble (ankeHbl, alKUHBI M ankagueHbl). OcoOeHHOCTH KIacCH(PHUKAUU |
HOMEHKJIATypbl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA, CIOCOOBI
nonyueHusi. ['opeHue aieTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUTAMEHU IS
CBapKM U pe3ku MeTaioB. [IpakTuyeckoe MPUMEHEHHE aJIKEHOB M ajKaJleHOB B
JKEJIE3HOAOPOKHOM XO3SIMCTBE

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

I[Ipopuiabubie U npodeccHOHATBHO 3HAYHUMBbIE JJIeMEHThI coaep:kanusi. [IpuMenenus
MOJIMMEPOB Ha MPEANPUATUSAX JKEIE3HOJOPOKHOTO TPAHCIOPTA JUISl 3IEKTPOU3OJISALIMH,
[TponyKThl MOMMMEpPHU3AIMH OKCHIA ITHJICHA — AMOKCUJ (KOMIIOHEHT SIMOKCHUIHON 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 IlpakTtuyeckoe 3anaTHe NelO PemeHue sKCHepUMEHTaNbHBIX 337a4 10 TEMeE:
"AueTniieH u ero romoiaoru” (AJIKUHBI)

IIpopuiabHbie ¥ NpodecCHOHATBHO 3HAYUMbIE JJIEMEHThI coaep:kaHus. [IpuMenenue
MOJIMMEPBI Ha OCHOBE MPOU3BOJIHBIX AJTKMHOB B KA4YeCTBE M3OJISIHUU 3AIMUTHBIX 000JIOUYEK
Ka0eJIbHBIX U3JIEJIUI U TPOBOJIOB.

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

4.2.6 Apenbl. CocTaB, CTpOEHUE, ITOTYICHHC

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
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Conep:xanue yueOHOro MaTepuaJia
OcoOeHHocTH KJIacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (QU3NYECKHe CBOICTBA,
XUMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYICHUSI.

4.2.7 TIpaktuueckoe 3ausitue Nell Pemenue sKcrepuMEHTaIbHBIX 3aJad 10 TEME:
"CpaBHUTENIbHASI XapAKTEPUCTUKA CIIUPTOB"

IpoduabHblie 1 MPodecCHOHAIBHO 3HAYMMBbIE 3JIEeMEHThI coaep:xkaHusi. OIHOATOMHBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE NPUMEHEHUE B
JKEJIE3HOJJOPO’)KHOM ~ XO3sIMCTBe  (Kpacka JUIsl TOKPBITUS  YCTPOHMCTB H  HpuOOpPOB
AIIEKTPUUYECKUX YCTAHOBOK M CETEW; IUIACTHU(HUKATOPHI, MPUMEHSEMBIE B CBETO-, TEPMO-,
MOpO030-, BIIArOCTOMKUX JETANAX JIEKTPUUECKUX YCTAaHOBOK M ceTel u T.1.). [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. KapooHoBsie kucinoTel. CocTaB, CTpOSHUE, 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,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIHM BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Mmoroliee neictaue. CloxHble 3QUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JIabopaTopHoe 3aHsTHe (padora) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KUCIOT"
IIpopuniabHble W NMpodecCHOHATBLHO 3HAYMMBIE 3JIEMEHTBI COJEePKAHMSA. AHUIUHO-
q)OpMaJ'II)I[GFI/II{HBIG — KOMIIOHCHT 3JICKTPOHU3OJIAIIMOHHBIX JIAKOB, HCO6XO)II/IMBIX B
AIIEKTPOTEXHUYECKOU ammaparype. MypaBbUHBIN anbaeru] Kak KOMIIOHEHT OakeIMTOBOTO
JaKa, SBISAIOIIMMCS AHTUKOPPO3MOHHBIM TOKPBITHEM JJIsi YCTPOHMCTB U HpHOOpPOB
ANEKTPUYECKUX YCTAHOBOK M ceTeld. TeKCTONIUT Kak OCHOBa JJig HM3TrOTOBJICHUS
ANEKTPOU3O0JIATOPOB. [IpUMeHEeHrEe aneToHa B JKEJNE3HOIOPOKHOM x03siicTBe. [Ipumenenne
1IaBEJIEBOM KUCIOTHI JUIsl OYMCTKA METAJUIOB OT P>KABUMHBI M HAKUIIH.

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

4.2.10 TIpakTudyeckoe 3aHsTHe Nel? PerieHne SKCIEpPUMEHTAIBHBIX 3aJad IO TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [lonatue o CMC"

IIpopuiabHbie U NMPOPecCHOHATBLHO 3HAYMMBbIEC JJIEMEHThI cojep:xkaHus. byrunanerar
KaKk KOMITOHEHT NeHTaTaleBbIX HMajei, HCHOJIb3yeMBIX i OKPAacCKU YCTPOMCTB 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. AHUIAH

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 JladoparopHoe 3aHsitue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanue 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpoduiabHbie U npodeccHoOHATbHO 3HAYMMBbIE 3JIeMEHTHI coJep:kaHusa. [Ipumenenue MK 2.1
KJIes Ha OCHOBE IOJIMaMHUJIA [Tl CKIIEMBAHUS YCTPOKCTB JIEKTPUYECKUX YCTAHOBOK M CETEH. JIP 4,16,23,30
Tema 4.3 WNnentudukanus | 4.3.1 JlaGopaTtopHoe 3ansTHe (padora) Ne5 "CpoiicTBa yrieBomaos" 2 OK 01 OK 02
OpraHNU4YeCKUX BEIIIECTB, ux | [IpopuiabHbie M nNpodeccCHOHATBLHO 3HAYUMbIE 3JIEMEHTBHI coJep:kaHus. DUps 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
YeJI0BEKa 4.3.2 Ponp XuMuM B OOECIEYCHHWU HKOJOTHYECKOW, HHEPreTUYEeCKO M MHIICBOI OK 01 OK 02
0e30MacHOCTH IK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MPOOJIEM DSHEPreTUYecKol Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(anmpTEepHAaTUBHbIE MCTOYHHUKHM 3Hepruu). OMacHOCTb BO3JEHUCTBUS Ha >KUBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTHEJIbHBIX KJAccoB  (YIJIEBOAOPOJbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYEeCKHEe MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpeaesIbHO
JIOTTYCTUMOW KOHIEHTpALUU
Pa3nes 5. Kunernueckne 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKIui 2
Tema 5.1 Ckopoctp xummueckux | 5.1.1 IlpakTuyeckoe 3ansitue Nel3 PemeHune mpakTHKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2
peakuuii. XMMHUYECKOE paBHOBECHE | 3aaad 1o Teme: "CKOpOoCTh XUMHUYECKUX peakuil. XuMudyeckoe paBHoBecHe" OK 01 OK 02
I[IpoduiabHbie U npodeccMoOHAIBLHO 3HAYMMbIe 3JIeMEHTbl cojep:kaHus. bydepHbie K 2.1
PacTBOPHI B TEXHOJIOTHUECKHX Mpolieccax (P IEKTPOXUMUYECKOM HAHECEHUH 3aIllUTHBIX JIP 4,16,23,30
HOKPBITHH, B TPOU3BOJICTBE KPACUTEICH)
Pa3nes 6. PacTBopbl 2
Tema 6.1 IlonsTue o pactBopax 6.1.1 IlpakTuyeckoe 3ansitue Neld PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 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 XUMUUYECKOW HAYKH U XUMUYECKON TEXHOJIOTHUU OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YeJIoBeKa K 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia 2
Hoseilimme nOCTHXEHMS XUMMYECKOW HAyKM M XMMHYECKOM TexXHOJoruu. Poimp Xxumuu B
o0ecredeHNH SKOJIOTMYECKOM, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
MenuIHbL. [IpaBuia movcka U aHaM3a XUMUYECKON WH(POPMAIMY U3 Pa3IMIHbIX UCTOYHHKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpesicTBa MaccoBoi nHpopmManuu, cetb MHTEpHET)
7.1.2 Tlpome:xkyTouHasi arrecTanus no qucuuiuimne. 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
MPAKTUYECKHE 3aHATH 18
1abopaTopHbie 3aHATHS (PaOOTHI) 6
TG depeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanpHas yueOHas Harpyska (BCero) 72
O0s3aresbHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 72
MPAKTUYECKHE 3aHATUSA 28
1abopaTopHbie 3aHATHS (PaOOTHI) 10
KOHTpOJIbHAsI paboTa 2
Umoeosas ammecmayus 6 hopme nuddepeHInpoBaHHOTO 3aUeTa 2




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

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoMm KaOuuere: Jlabopatopus XUMHUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue Matepuabl M0 AUCHUILTHHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMIecKuX peméTok. (3 mir)

7.CoopHbIii ipubop A1 nosydeHus ra3os (1 mrT.).

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

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoAoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE 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.
CuHTeTHYECKHE BEICOKOMOJIEKYIISIPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

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



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JONOJHHUTEJIbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIMOTEYHOT0 oHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. l'abpuensn, O. C. Xumust: 10-i knacc: 6a30BbIit ypoBeHb : yueOHuk / O. C. 'abpuensu, U. T
Octpoymos, C. A. CrnagkoB. — 5-¢ u3., crep. — Mocksa : IIpocsemenue, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — Texkct : amekTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/335039
2. I'abpuensn, O. C. Xumus: 11-i xnacce: 6a30Bb1i ypoBens : yaeonuk / O. C. I'abpuensn, U. T

Octpoymos, C. A. CrnagkoB. — 5-e u3f., crep. — Mocksa : IIpocsemenune, 2023. — 127 c. —
ISBN 978-5-09-103623-7. — Texkcr : smekTpoHHBIM // JlaHb : 31eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/335036

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:

1. Pymsuruc, I'. E. Xumus. 10 xmacc: 6a3oBbiit ypoBenb : yueOnuk / I'. E. Pymsuruc, ©.
I'. ®enpaman. — 9-e usn., crep. — Mocksa : [Ipocsemenue, 2022. — 224 c. — ISBN 978-
5-09-088084-8. — Tekcrt : ayekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/335030

2. Pymsutuc, I'. E. Xumus. 11 knacc: 6a30Bblil ypoBeHs : yueOHuk / I'. E. Pynasutuc, .
I'. ®enpaman. — 9-e uzn., crep. — Mocksa : [Ipocsemenue, 2022. — 223 c. — ISBN 978-
5-09-088085-5. — TekcT : anekTpoHHbIH // JIaHb : 351eKTpOHHO-OMOIMOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/335033

3. Kysnemoa, H. E. Xumus: 10-ii kmacc: 6a3oBblii ypoBeHb : yueOHuk / H. E.

Kysnuenora, H. H. I'apa, A. H. JI€skuH ; mox pemakmueit A. A. Kapmosoii. — 2-e u3j., crep.
— Mocksa : IlpocBemenne, 2022. — 318 c¢. — ISBN 978-5-09-095811-0. — TekcrT :
aNeKTpoHHBIH  //  Jlamb  :  aneKkTpoHHO-OmMOMMorewyHas  cucrema. —  URL:
https://e.lanbook.com/book/334514

4. Kysznenosa, H. E. Xumus: 11-i1 kmacc: OazoBblii ypoBeHb : yueOHuk / H. E.
Kysnenona, A. H. JIéskun, M. A. lllaranoB. — 2-e u3zn., ctep. — Mocksa : [Ipocemienue,
2022. — 239 c. — ISBN 978-5-09-085428-3. — Tekcr : snexkrponHslii // Jlaup :
anekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/334517

3.2.3 UnTepHeT — pecypcesbl:
1. HayyHO-TIOMYJISIPHBIN MPOEKT «DJIEMEHThI OONBIION HAayKH « ((U3HKa, XUMUS, MATEeMaTHKa,

ACTPOHOMUA, HAYKa O KHU3HH, HAyKa O 3CMJ'IC). Hosoctu HAayKH, KHHUT'M, HAYYHO-TIOIIYJISIPHBIC


https://e.lanbook.com/book/335039
https://e.lanbook.com/book/335036
https://e.lanbook.com/book/335030
https://e.lanbook.com/book/335033

cTaThH, JeKIWH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - jmekiuu mo XuMuu Ha

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyma: cBOOOIHBIA.

2. CaliT Hay4HO-TIONYJISIPHOTO KypHasia «Xumus u 3u3Hby». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOIHBIH.

3. Calltr 0 XuMHUHM: KIaCCHUYeCKUe Y4YeOHUKH, CIPABOYHUKU, SHIUKIONEIUH, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIMil, COCTaBJICHHE ypaBHEHHH peakuuid. https:// www.
xumuk.ru/ Pesxxum noctyna: CBOOOIHBIH.

4. Tlnatdpopma Zoom Jajsi IPOBEACHUS OHJIANH-3aHATHI U BUACO-KOHPEPECHIUN. [ DICKTPOHHBIN

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

5. DnexktpoHHas uHpOPMAMOHHO-OOpazoBarenbHas cpena Ha 1miatdhopme Moodle.

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

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecredeHus


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJIbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

pPacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIHX
KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOTro MaTepuania.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Paznena/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
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 Ha3BaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pe3ynprar  BBINOIHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 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 IPUKIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynmprar  BBINOJIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop, aHaIu3 |
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
MEXTYHAPOJTHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
HA3BaHWM IS  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynbTaT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesympTaT  BBINOJTHCHHS
MPAKTUYECKON paboThI;

- PesynmbraT = BBINOJTHCHHS
nabopaTopHOH PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManuu

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPONYKTHUBHBIE YHOPAKHEHUS IO 3aKPEIUICHHI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE U HHTEPAKTHUBHBIC: 3BPUCTHUYECKHE Oeceabl, TUCKYCCHUH, KPYIJIBIA CTOI,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




