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1 MACIIOPT PABOYE TPOrPAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUS

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
Pabouas nmporpamMma yaeOHON AUCIUIIMHBI SBISETCS YaCThIO MIPOrPAaMMBI CPETHETr0
(mosHOTO)0OMIIEr0 0O0pa3oBanus 1Mo cnenuaabHocTu CITIO
[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIC JUCTAHIIMOHHBIC 00pa30BATEIbHBIC TEXHOJIOTHH, JIEKTPOHHOE OO0y4YCHHE.
PaGouass mporpamMma ydeOHOW JAMCHMIUIMHBI MOXKET OBITh HCIOJNB30BaHAa B MPO(GECCHOHAIBHON

MOJITOTOBKE, MEPENOArOTOBKE M MOBBIIIEHUHN KBAIU(UKAIUU paboyux MO mpodeccusM: DIeKTPOMOHTED
o 00CITy>KUBaHUIO U peMOoHTY ycrpoiicTB CLIb.

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

OO01eoOpasoBarenbHas JUCIUTLIHHA «XUMUSD M3y4daeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTeIbHOM
IIUKJIE Y9eOHOTO TUIaHa OCHOBHOM Mpo(eccHoHATbHOM 00pa30BaTeIbHON MPOTrPaMMBI YKPYITHEHHBIX TPYIIIT
CHELMATIBHOCTEN

TpyIoeMKOCTb IMCIMILTHBI « XM Ha 0a30BOM YpOBHE COCTaBISIET 72 Yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYNb (6 pa3menoB) M 8 YacoB — MPUKIAMHON Momynb (1 paszen), BKIIOUYAIOIUN MPaKTHKO-
OPHUEHTUPOBAHHOE COJICPIKaHNE KOHKPETHON MPOPECCHH HITH CTICIIHATBLHOCTH.
[puknanHoit MOIY/b BKIIFOYAET OUH paznen. Paznen 7 «Xumus B ObITY ¥ IPOU3BOJCTBEHHON
JESATSIILHOCTH YeJIOBEKa» peanu3yercs A cnerpansHoctd CIIO  Ha MaTtepuaie, CBI3aHHOTO C
AKOJIOTHYECKOMN 0€30MacHOCTHIO U OIIEHKOM MOCIEICTBHI OBITOBOI M MPOW3BOACTBEHHOMN JIEATEILHOCTH, TI0
oTpacysiM Oyty1iel mpogecCHOHATBHOMN AeSITENBHOCTH O0yJaOIIXCS.

1.3 Ilinanupyemble pe3yJbTaThl OCBOCHHS y4eOHOI JHCIMIIIMHBI:
1.3.1 Ilenp yueOHON AUCITUTUTAHBL

@DopMUpOBaHUE y CTYJCHTOB NPENCTABICHUS O XMMHYECKOM COCTaBILIIOIICH €CTECTBEHHOHAYYHOU
KapTHHbl MHpa KaK OCHOBBI MpPUHSTUS PEUICHWH B JKU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYALMSX,
OTBETCTBEHHOI'O TIOBEJECHNS B IPUPOAHOM Cperie.

3azaun AUCIMILUINHBL

1) chopmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX TPOIIECCOB U SBICHHI
B OKpYXAaIOILIEH Cpene, LENOCTHOW HaydyHOM KapTHHBl MHUpA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMCHUS COCTABIATH ()OPMYIIbI HEOPrAHMYECKUX U OPraHMUYECKUX BEIIECTB, YPAaBHCHHS
XUMHYECKHX PEAKIHH, OOBSICHATH UX CMBICII, THTEPIPETUPOBATh PE3YIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTEHIIMX XUMUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU U JIAOOPATOPHBIM
0o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HHM)OPMALMIO XMMHYECKOTO XapakTepa W3 pa3IuIHbIX
HCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH W XMUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPONU3BOACTBEHHBIX ITPOLIECCOB,;

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



1.3.2 B pe3ynbrare 0cCBOCHUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COCJIMHEHUSX, 3aps]l HOHA, XapaKTEp Cpebl B BOJHBIX pacTBOPaX HEOPTaHUYECKUX COCIUHEHUH,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MennueneeBa; oOIMEe XUMHUYCCKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJJINYECKOM), 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM peakUUu U
MOJIOXKEHUS XMMHYECKOT0 PaBHOBECHS OT Pa3IMUHBIX (haKTOPOB;

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

- IIPOBOJIUTh CAMOCTOSATEIbHBINA MOMCK XUMUYECKON MH(POPMAIIUH C UCIIOJIb30BAHUEM PA3IUNUYHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu 1 ee
MIPEJICTaBJICHUS B Pa3IMYHBIX (POpMax; UCIOIB30BATh MPHUOOPETEHHBIC 3HAHUS U YMEHHUSI B PAKTUYECKOM
JESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALCHUH B PAa3JIMYHBIX YCIOBUSIX U OLIEHKU MX MOCIEACTBHIA;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

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

- Oe3omacHOro OOpamieHHWss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
o0opynoBaHUEM;

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

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

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNIbHOM 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM THUCIUIUINHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEIIbHBIE aTOMHAasi U MOJIEKYJsIpHAsh Macchl, MOH, aJUIOTPONMS, M30TONbI, XUMHUYECKas CBS3b,
AJEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE WU BOCCTAaHOBJIEHUE,
TeIIoBOH 3(PQEKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiM, KaTajlu3, XUMHUYECKOe pPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEMWILIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
U YKCYCHAasl KUCJIOTBI; IIeJI0OYM, aMMHUaK, MUHEpaJIbHbIE yIOOpeHUs, METaH, 3TUJIEH, alleTuiieH, OeH307,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KJIeTdyaTKa, 0eTKU, HICKYCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Tnanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHne yueOHBIN TpeaAMET uMeeT npu popmupoBanuu u pazsutuu 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  PAa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

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

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

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

- BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHSI
B pacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTUBbI 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 MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHnA
poosem;

- BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 3a1aBaTh
rapamMeTpsl 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,
MOJIIpHBIL  00BEM, YIIICPOIHBIN
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, TUIBl  XUMHYECKUX
peakuuit (oKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, 3K30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOU
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
peaxImy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
BemectB  A.M.
Teopust

VKa3bIBalOTCsl INYHOCTHBIE U MeTanpenmeTHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakiuu ot 12.08.2022) B
oTryarojbpHoN Gopme, popMupyemble 00111e00pa30BaTeNbHOMN JUCIUIITHHON
2 IucummumHapHble (MPEIMETHBIE) PE3YJIbTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (s
nocnenei pepakiuu ot 12.08.2022)




- YMETbh MEPEHOCUTH 3HAHHS 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
COOTBETCTBYIOIIUE ITOHATHS 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 Tras,
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 CBOMCTBA BEIICCTB
COOTBETCTBYIOIIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKuuii;

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

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

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

- 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 JUIs
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  CpeJCcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
UCCIIEN0BATENBCKYIO 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,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTUIBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHAaTyparys OelKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
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€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, 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

BHIOB 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
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
yCIIOBHUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA,; UCIOJIb30BATh

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 yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTIbHOCTH;

Ogaanenne 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;

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

- OCYILECTBIISATh TO3UTUBHOE CTPATErMYECKOe

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

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMh  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:

- 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 - 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, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
OPUMEHATH 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 YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a/1a4u
s dpexTUBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATH B | BPEI OKpYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - YMEHHE [IPOrHO3UPOBATh | U IPUPOIAHOU CPELE;
CHTYaLHsIX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIeCO00Pa3HOro
JENCTBUM, MPEAOTBPALLATh UX; MOBEJICHUSI B OBITY W TPYJIOBOU
- pacIMpeHne OIIbITA JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXPaHEHHs CBOErO 3J10pOBbs U
- OBJIAJICHHE HaBbIKaMU y4eOHO- | OKpY’)KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTH
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, ITOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIONYCTUMOW KOHIICHTPALUH
IIK 2.1 - YMEHHME ONpeensiTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecneunBaTh 0COOEHHOCTH cUCTEM CHUTHAJIM3ALUH, | O CBOWCTBAX METAJUIOB, CIUIABAX,
TEXHUYECKOE LEHTpaIU3aLlHN u OJIOKUPOBKH, | BUIaX  KOPPO3UH, o0nactu
o0CITy>)KUBaHHE YKEJIE3HOIOPOKHOM aBTOMAaTUKH U | IPUMEHEHUSI HEMETAUTMYECKUX U
YCTPOMCTB  CHCTEM | TEIEMEXAHUKH; KOMITO3UIIMOHHBIX ~ MaTepHaioB,
CUTHaJIM3alHH, - I[IOHMMAaHHE  CHUCTEMBl  TEXHUYECKOI'O | CBOMCTBAX HEOPraHUYECKUX U
LEHTpaIN3alnn U | 00CITy>KUBaHUS u peMOHTa CUCTEM | OPraHUYECKUX COETMHEHHU,
OJIOKUPOBKH, CUTHaJIM3al1H, LEHTPAIU3ALUN u | 6e30macHOM HCITIOJIb30BaHUU
KEJE3HOAOPOKHON OJIOKHPOBKH, JKEJIE3HOAOPOKHON aBTOMATUKH | BAKHEHIIINX HEOPTaHUYECKUX H
aBTOMAaTUKU U | U TeIeMEXaHUuKU OpPTaHHYECKUX BEIIECTB B OBITY
TeJIEMEXaHUKH U TPAKTUYECKOU IEATEIbHOCTH

YCJIOBCKaA.




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

JIP 2 IlposiBnsroninii akTUBHYIO T'PaXKJAHCKYIO MO3UIMIO, I€MOHCTPUPYIOIIUN TPUBEPKEHHOCTh
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTHBHBIA M Y4YacTBYIOIIMHA B
CTYJICHUYECKOM M TEpPPUTOPUATIHLHOM CaMOYIpPABICHUHU, B TOM YHUCIIE Ha YCJIOBUSAX J100pOBOJIHYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YYAaCTBYIOLIUH B JESITEIHHOCTH OOIIECTBEHHBIX OpraHU3alui.

JIP 4 IlposiBAsitOIMiA U IE€MOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJISAM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHne OOYYAIOMIMMUCS COIMATBHO 3HAYMMBIX 3HAHUH O TpPaBHJIAX BEICHUS
HKOJIOTHYECKOT0 00pa3a >KM3HU O HOpMax M TPAIUIMIX TPYJOBOH NIEATEILHOCTH YEIOBEKa O HOPMAX M
TPAJUIIUSAX TIOBECHUS YEI0BEKa B MHOTOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 IlonyyeHue o0y4aromuMHCs BO3MOXKHOCTH CaMOPACKPBITUS M cCaMOpeaIn3alus JMYHOCTH.

JIP. 30 OcymecTBisfOmUi TOUCK W HUCHOJb30BaHWE WHPOPMALUHU, HEOOXOIUMON s
3 PEKTUBHOTO BHIMOJIHEHUS PA3INYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BHUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUILUIMHBI 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 Pa00THhI 2
B coomseemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PaboOMul.
[IpomexyTouHas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKHUii IUVIaH U cOJlePKaHUE Y4eOHOM U CHUNIIHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue U JJadopaTopHbIe 3aHATHS, O0bem Koglrcle;%lcunn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3nen 1. Teoperudeckue 0CHOBbI XUMHHU 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00iel xumun. [lepronnyeckas OK 01 OK 02
[Tepuonuueckuii 3aKOH U cuctema xumuueckux anemeHtoB /.. Menaeneera. CTpoeHue aroma JIP 16,23,30
NepHoNYEecKas cucTeMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX 31eMeHTOB J1.11. CoBpeMmeHHass Moziellb CTpoeHHsl artoMa. CHUMBOJIMYECKUN SI3bIK XMUMHMH. XUMHWYECKUH DIIEMEHT.
Menneneena OnekTpoHHas kKoHpwurypaus atoma. Kiaccudukamms XumMuyeckux ieMeHToB (S-, p-, d-
35eMeHThl). BaneHnTHble 371eKTpoHbl. BageHTHOCT. DneKTpoHHas NpHUpoia XUMHYECKOH CBSI3HU.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs. )
[leprommueckast cucrema xumuueckux 3ieMeHToB J[.M. MenneneeBa. DOU3HMYECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C TOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE U HAYyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpaxkruuyeckoe 3aHaTHe Nel PemeHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 no Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI W pacyeThl IO YypaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” 2 K 2.1
IIpopuiabHbie 1 npodecCHOHATBHO 3HAYUMbIE 3JIEMEHTHI COAEpP:KaAHUs: XHMHYECKUE TP 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalMii Ha MPEaNpHUATHIX KEJIE3HOAOPOKHOTO P
TpaHcnopTa (HaluIaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JJAKOKPACOYHBIX TTOKPHITHH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuonuueckas cucrema xumuyeckux snemeHToB .M. Menneneesa. OK 01 OK 02
Crpoenue aToma 2 K 2.1

I[IpoduiabHbie U npodeccHOHAIBLHO 3HAYMMble JJ1eMeHThbl coaepxkaHusi. 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
IIPAKTUYECKOI0 ¥ TEXHOJIOTMYECKOr0 3HAYCHUSI.

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 XUHMUYECKUX PEaKIIUi HEOPraHUISCKUX COCTMHCHUM

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

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanuss u TUNBI XMMHYECKHX PEAKIMHA C Y4acTHEM 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
pHUPOJIe, MPON3BOACTBEHHBIX MPOIIECCaX U KUIHEACSITETbHOCTH OPTaHU3MOB.

2.1.2 TIpaktnueckoe 3aHsaTHe Ned PerieHHe SKCIEPUMEHTATBHBIX 3aJad IO TEMeE:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

I[popuiabHble M NpPodecCHOHATBLHO 3HAYUMbIE 3JIEMEHTHI COJdep:KaHusi. 3HAUYCHHE
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUMH B  NPUPOAE M  HA  NPEANPUITHIX
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIHHO — 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 (PU3UKO-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 PeaKIMii HOHHOTO OOMEHA ITyTEM COCTABJIICHHS MX MOJIHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCI0THO-OCHOBHBIEC peakinu. 3aJaHusl Ha COCTaBJICHUE
HMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMNA MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTMUYECKUX
MpoIECcCax KeJIEe3HOAOPOKHOTro TpaHcnopTa. [[oHATHA: raibBaHOCTETHS, FaIbBAHOILIACTHKA,
MX IIPAKTUYECKOE 3HAYEHUE B JKEJIE3HOAOPOKHOM XO35MCTBE.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUCCOau"
IpoduibHbie U MpodecCHOHATBHO 3HAYUMBIE JIEMEHTHI COePKAHUA. AKKYMYJISTOPBI:

MPUHIIKI UX paboTsl, ux npumenenue B CLIb.

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

2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakiyu nonnoro oomena. ['maponus comneit”
IIpodpunbHbie 1 MpodeccCHOHATBHO 3HAYNMBbIE JJIEMEHTHI cojep:kanusl. [[puMeHeHrne Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIUU HOHHOTO OOMEHA JIJisi yMATYCHHS BOJbI (CHIKEHHE
KoHIeHTpamuu noHoB Ca®" m Mg?"). I'maponns Ha NpeanpHATHSX JKeIe3HOJOPOKHOTO
TpaHCIOPTA.

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

Paznen 3. CTpoenne BenecTBa U CBOICTBA HEOPTraHUYECKNX BelleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukarus,
u CTpOeHue

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KJIaCCHI CJIOXKHBIX HEOPTAHNUECKUX COCTUHEHUH.

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

Conep:xanue yueOHOIro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cilokHble BemiecTBa. (OCHOBHBIE KJIACChl CIIOXKHBIX BEIIECTB (OKCHIBI, THUIPOKCHBI,
KHCIIOTBI, COJIM). B3auMOCBSi3b HEOPraHMYECKHX BELIECTB. ATrperaTHble COCTOSIHMS
BemecTBa. Kpucramnuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK
(aToMHasi, MOJEKyJspHasi, MOHHAas, MeTalJMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHUJA XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW pemeTku. [IpuunHb
MHOTr000pa3usi BeleCTB

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

IIpopuiabHbie 1 NPoecCHOHATBHO 3HAYMMBbIE JJIEMEHThI cofep:kaHus. CTeKIOMIACTUK
Kak OCHOBa i u3rotosienus nerainei CLIb.

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

Tema 3.2

DU3NKO-XHMUYECKHUE

3.2.1 Meramnsl. [Tonoxenue B [ICXD JI.M1. MenaeneeBa, ocobeHHOCTH cTpoerust. Kopposus

OK 01 OK 02




1

2

4

CBOICTBa HCOPTaHNYCCKUX BCIICCTB

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

IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Mertamnbl. OOuiue Gusnueckue U XMMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHs.
3HaueHHE METAJUIOB M HEMETAUIOB B IMPHUPOJIE U IKUZHEIEATCIbHOCTH YEJOBEKa W
opranu3mMoB. Koppo3usi MeTamioB: BHUIBI KOPPO3UH, CHOCOOBI 3alUTHl METANIOB OT
KOppO3Uu

3.2.2 IlpakTuyeckoe 3aHsTHe Ne6 PemeHue 5SKCIEepUMEHTAIBHBIX 3a/ad IO TEMe:
"Meramibr"

IIpodpunabHbie 1 npodeccHoOHAIBLHO 3HAYMMBbIE JJIEMEHTHI coaepxkaHus. s nuHUN
CBS3M M YCTPOWCTB CHUTHAIM3amuH, HeHTpanu3anuu u OnokupoBku (CLIB) HeoOxomuMmer
CTalleaTIOMUHEBBIC npoBoAa. MeaHbIE ¥ JATYHHBIM MPOKAT HUCHONB3YETCs MpHU
u3rotopiaeHun u pemoHTe neraneid CILIb, pasznuuHOll anmapaTypbl KeJIe3HOAOPOKHOM
ABTOMATUKH U CBSI3H.

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

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

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

Coaep:xxanue yueOHOro MaTepuaJia

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

3.2.4 IlpaxkTtuuyeckoe 3aHsTHe Ne/ PemieHue HKCHEpUMEHTANbHBIX 3a7ad IO TEMe:
"HemeTtanst"

IIpopuiabHbie U NpodecCHOHAIBLHO 3HAYUMBbIE JJIEMEHTHI colepxkaHus. [nepTHble ra3el
UCTIONB3YIOT B CHUCTEMax CHTHAJM3AINH, EHTPAIN3AlUU M OJOKHPOBKH JUIS 3arlOJTHEHUS
AIIEKTPOBAKYYMHBIX TpuOOpoB. CelneH — OCHOBa MJIsi W3TOTOBJICHUS BBIIPSIMHUTENECH WU
¢dorosnemenToB. KpeMHHII — 3JIE€MEHT HWHTETPATBHBIX MHKPOCXEM CHCTEM YIPaBIICHHUS
JBIDKEHUEM moe31oB. KapOuj KpeMHHUs Kak KOMIIOHEHT BapUCTOPOB, MPHUMEHSEMBIX B
YCTPOMCTBaX aBTOMAaTHYECKOTO DETYJIMPOBAHUS CTPEIOK JKEIe3HOAOPOXKHBIX IyTeH U
nepees3I0B.

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

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCIUHEHHUN

3.3.1 T'enernveckas CBSI3b HEOPTAaHUYECKUX COCTUHEHUIN
Hrorosasi koHTpoJIbHasi padora Nel

OK 01 OK 02
IIK 2.1




1 2 3 4
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKHX BemlecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEeH W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB IMPOCTHIX 2
BEIIIECTB, BOJOPOJIHBIX COCJUHEHUH, BBICIIMX OKCHAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHMEM HX (DU3UKO-XUMHUECKUX CBOWCTB,
XapaKTEpHBIX KAYECTBEHHbIX peakLuil
Hmoz | cemecmpa: MakcumaibHas yueOHast Harpy3ka (Bcero) 32
O0s3aTenbHast ayIMTOpHAs yueOHast Harpy3ka (Bcero) 32
MPAKTUYECKUE 3aHIATUS 14
71abopaTopHble 3aHATHUS (PaOOTHI) 4
KOHTpOJIbHast paboTa 2
Pasnen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX COeTHHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonatue 06 OpraHNYEeCKUX BEIIECTBAX, UX MPUMEHEHHE Ha JKEJIE3HOU JOpOore. OK 01 OK 02
CTPOEHHUE u HOMEHKJIaTypa K 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepHaJia 2
IlosiBieHWe M pa3BUTHE OPraHUMYECKOW XMMHM Kak Haykd. IIpeaMmer opraHm4eckol XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTpPOCHHE KakK TMOPSIOK COEIMHEHUS aTOMOB MOJIEKYJIE COIJIaCHO WX BaJEHTHOCTH.
ITpuMeHeHNEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHn4eckux BEIeCTB. OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
[TonoskeHns TEOPUM XUMUYECKOTO CTpOeHUsl opraHuueckux coeauHenuit A.M. Bytieposa.
YraepoaHblil CKENEeT OPraHMYECKOM MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. IlonstTe o dyHkunMoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIaccCUPUKALMK OpraHUYECKUX COoelMHEeHuH. MexayHaponHass HOMEHKIarypa u
MPUHLMITB] HOMEHKJIATYPbhl OPraHUYEeCKUX COeTMHEHHUN
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PAI. OK 01 OK 02
COEIMHEHU I K 2.1

JIP 4,16,23,30
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Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OCOOEHHOCTH KIacCHU(PHUKALUU U
HOMEHKJIATYphl, H30MepHUs, (PU3HUECKUEe CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIIa B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IMPHPOJIE
Y IPUMEHEHUE JIKaHOB.

4.2.2 Tlpaktuueckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTANBHBIX 3a/Jad IO TEMe:
"CpaBHUTENIbHASA XapaKTEPUCTUKA METaHa 1 3TaHa"

IIpodguiabHbie W mnpodeccHOHATBHO 3HA4YUMble 3JIeMEHThI coaep:kaHus. JKunkue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISIX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTbI )KUJIKUX CMa30K, UCIOJIb3yEeMBbIX IS
cmaszku jeraneit u yznos CLb.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB M1 OCOOCHHOCTH CTPOCHUS

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

Coaep:xanue yueOHOro MaTepuaJia

HenpenenbHble (akeHbl, anKuHbl M ankajgueHbl). OcoOeHHOCTH KiaccuUKauu U
HOMEHKJIaTyphl, H30MepHus, (u3nyeckue CBOWCTBA, XMMHUYECKHE CBOICTBA, CIOCOOBI
nojaydyeHus. ['opeHue aleTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYpHOTO IJIAMEHHU IS
CBapKM U pe3ku MeTauloB. [IpakTHueckoe MpUMEHEHHE alKeHOB M alKaJueHOB B
JKEIE3HOAOPOKHOM XO035HUCTBE

4.2.4 TlpakTuueckoe 3aHsaTue N9 PemeHue 5SKCIEpUMEHTAIBHBIX 3a/lad IO TEMe:
"ITosrydeHne 3TUIIEHA U U3YYEHHE €r0 CBOMCTB"

I[Ipopuiabubie U npodeccHOHATBHO 3HAYHUMbIE JJIeMeHThI coaep:kanusi. [IpuMenenus
MOJIMMEPOB Ha MPEANPUATUSAX JKEIE3HOJOPOKHOTO TPAHCIOPTA JUISl 3IEKTPOU3OJIALIMH,
[TpoayKThl MOMMMEpPHU3AIMKM OKCHIA ITHJICHA — AMOKCHJ (KOMIIOHEHT SIOKCUIHON CMOJIBI)
MPUMEHSIETCS JJIs 3aJIMBKU TPaHC(HOPMATOPOB, KOHTYPHBIX KAaTYIIIEK U APOCceNeil, KOTophle
00€eCIeunBarOT yCTOWYUBOCTD anmapaTyphl K yJaapam U 3JIEKTPOU30JISIIUN

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

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

IIpopuiabubie ¥ NpodecCHOHATBHO 3HAYUMbIE JJI€MEHThI coaep:kaHus. [IpuMenenue
MOJIMMEPHl HA OCHOBE MPOW3BOJHBIX AJIKWHOB B KAYeCTBE M3OJISIHU 3AIIUTHBIX 000JI0UYEK

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

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE

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

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTy KjaccU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

4.2.7 TIpaktuueckoe 3ansitue Nell Pemienuwe sKkcrepuMEHTaIbHBIX 3ajad 10 TEMeE:
"CpaBHUTENIbHASI XapaKTEPUCTUKA CIIUPTOB"

IIpoduibHblie U npodeccHOHATBHO 3HAYUMBbIE JJIeMeHThI coaep:kanusi. OTHOATOMHbIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE INPUMEHEHHE B
JKEJIE3HOJJOPOKHOM X03siiicTBe (Kpacka Juis mokpeitusi yerpoicts CLB; minactuduxatopst,
OpUMEHsieMble B CBETO-, TEPMO-, MOp030-, Biaroctoiikmx neramsix CLUb wu T.1.).
[TpakTHyeckoe 3HaUEHUE apOMATHYECKUX CIIUPTOB M UX MPOU3BOAHBIX B KEIE3HOAOPOKHOM
XO3HCTBE.

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

4.2.8 Anpneruasl. Kap6oHossie kucioTel. CocTaB, CTpOCHHUE, KiIacCHUPUKAIUS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIH BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JIabopaTopHoe 3ansTue (padora) Ne3 "CpoiicTBa anpIeruoB U KAPOOHOBBIX KUCIOT"
IMpoduabHbie U NpodecCHOHATLHO 3HAYMMBbIE 3JIEMEHThI COEePKaAHUs. AHWIHHO-
dbopManbAeTHAHBIE — KOMIIOHEHT OJJIEKTPOHM3ONALMOHHBIX JIAKOB, HEOOXOJUMBIX B
ANEKTPOTEXHUYECKOHN armapaType. MypaBbUHBIN albJACTH]I KaK KOMIIOHEHT OaKeIMTOBOTO
JaKa, SBISIONMMCS aHTUKOPPO3UOHHBIM MOKphITHEM isi yeTpoiictB CLIb. TekcTromuT kak
OCHOBA JIJISl U3TOTOBIICHHS JICKTPOH30IATOPOB. [IpuMeHeHne areToHa B KeJe3HOI0POKHOM
xo3siiictBe. [IpuMeHeHue MaBeneBOi KUCIOTHI A OYMCTKA METaUIOB OT pPIKaBYMHBI U
HAKUIIN.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

4.2.10 IIpaktuyeckoe 3aHaTHe Nel? PemieHue HSKCHEpUMEHTAJBHBIX 3aJad IO TEME:
"Cnosxnble 3¢upsl. XKupsl. [lonstue o CMC"
IIpoduabHbie U NPOPecCHOHANBLHO 3HAYMMBbIC YJIEMEHTHI colepkaHusi. byrunanerar

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




1 2 3 4
KaK KOMIIOHEHT IeHTa(TaleBbIX 3Maliei, MCHOIb3yeMbIX Uil okpacku yctpoictB CLIb;
3JIEKTPOU3OJISIIMOHHBIX JIAKOB, MPUMEHSAEMBIX ITpU peMoHTe ycTpoiicTB CLIb. Mbuia BeicInx
JKUPHBIX KHUCJIOT KaK 3aryCTUTENIW B IUIACTUYECKHMX CMa3Kax, MPUMEHSIEMBIX B Pa3IMYHbIX
MexaHu3Max Jiyis cMa3ku ycrpoictB CLb u ap.
4.2.11 Amunbl. AHUITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepHuaa 2
OcoOeHHOCTH KJIacCH(HUKAIMA W HOMEHKJIATYPBl, H30MepHs, (U3NYECKHe CBOICTBa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUSI.
4.2.12 JladopatopHoe 3ansitue (padora) Ned "AmuHOKHCIOTHL. benku. PacmosnaBanwme 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpodpunabHbie 1 NMpodeccHOHATBLHO 3HAYMMBbIEC 3JEMEHTHI coJep:KaHus. |IpuMmeHeHue 1K 2.1
KJIes Ha OCHOBE MoJinaMujia 11 ckienBanus ycrporcts CLB. JIP 4,16,23,30
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTtopHoe 3ansiTue (padora) NeS "CpoiicTBa yriesonos" 2 OK 01 OK 02
OpPraHUYECKUX BELIECTB, ux | [IpopuiabHble M npodecCHOHATbHO 3HAYMMble 3JEMEHTbI coJdepKaHusa. DPUpHI OK 04
3HaYEHUE M MPUMEHEHUE B OBITOBOW | MACISHOW KHUCIOTHI, 00pa30BaHHBIC MACISTHOKUCIBIM OpPOXKEHHEM TJIFOKO3bI, UCTIOIb3YIOTCS IK 2.1
U TIPOM3BOJICTBEHHOM JESATENbHOCTH | KaK IUIaCTU(UKATOPHI JIAKOB JUIsl yCTpoiicTB U ipubopos CIIb. JIP 4,16,23,30
YeJloBeKa 43.2 Ponp XuMuUM B OOECNEYEHHU HKOJOTHYECKOM, HSHEPreTM4eckoil M MHIIeBOH OK 01 OK 02
0€30MacHOCTH IK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponp opranmdeckoii XMMUM B pELIEHUH MpOOJEM 3HEpPreTMYeckod Oe30MacHOCTH, B
pPa3sBUTHM MEAULUHBI, CO3AAHUM HOBBIX MAaTEpUANOB, HOBBIX MCTOYHHKOB SHEPIUU
(anbpTepHATUBHBIE MCTOYHUKU 3HEpruu). OmMacHOCTh BO3/AEHCTBHS HA KUBBIE OpPraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTJENbHBIX KJIacCOB  (YIJI€BOAOPOABI, CHHUPTHI, (HEHOIIHI,
XJIOPOPraHUYECKHUE MPOU3BOJHBIC, AlbJIETUJbl W Jp.), CMBICI IOKa3aTeis MpeaeIbHO
JIOTTYCTUMOW KOHIEHTpALUU
Pa3nes 5. Kunernueckue u TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIuii 2
Tema 5.1 Ckopocts xummueckux | 5.1.1 IlpakTnyeckoe 3ansitue Nel3 Pemenue NmpakTHKO-OPHEHTHUPOBAHHBIX PacCUETHBIX 2 OK 01 OK 02
peakuuii. XuMHUecKoe paBHOBecHe | 3aaa4 1o Teme: "CKOopoCcTh XUMHUYECKHUX peakiuil. XuMudyeckoe paBHoBecue" K 2.1
IIpodpunabubie n npogeccHOHATBHO 3HAYHMMBbIE 3JIeMEeHTbI coaep:kaHus. bydepHbie JIP 4.1 6,'23 30
) )

PaCTBOPEI B TCXHOJIOTMYCCKHUX MPOHCCCaX (HpI/I OJICKTPOXUMHNYCCKOM HAHCCCHWM 3aIIWTHBIX




1 2 3 4
HOKPBITHH, B TPOM3BOJICTBE KPACUTEIICH)
Pa3nen 6. PacTBopnl 2
Tema 6.1 Ilonsarue o pactBopax 6.1.1 IlpakTnyeckoe 3ansitue Neld PemnieHune mpakTUKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2 OK 01 OK 02
3aa4 o teMe: "PacTBOpHI, UCIIONB3yeMbIe B OBITOBOW M MPOM3BOJCTBEHHOMN JCSITEIBHOCTH IIK 2.1
yeJjioBeka" JIP 4,16,23,30
Pasznes 7. Xumus B ObITY U IPOM3BOJACTBEHHOM J1eSITEJIbHOCTH YeJI0BEKA 4
Tema 7.1 Xumus B Obity wu | 7.1.1 HoBeiflmue qocTHXEHUS! XUMUYECKOM HAYKW U XUMHYECKOM TEXHOJIOTHH OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YeJI0BEKa IIK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
Hoseiimme nOCTHXEHMS XUMMUYECKOW HAyKM M XMMHYECKOM TEeXHOJOruu. Poimp Xumuu B
o0ecIieueHNH HKOJIOTMYECKOM, DHEPreTM4ecKod W TMHIIEBOM OE€3011aCHOCTH, pPa3BUTUHU
MeauuuHbL [IpaBuiia moucka u aHaim3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHBIX HCTOYHUKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
7.1.2 TlpomMe:kyTouHasi aTTecTAIMS MO TUcHMILTHHE. [[nddepeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 40
OO0si3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 40
MPAKTUYECKUE 3aHATH 18
naboparopHbie 3aHsTUS (paOOTHI) 6
T depeHIMpOBaHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHas Harpy3ka (BCero) 72
OO0si3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 72
IIPaKTUYIECKUE 3aHATUA 28
1abopaTopHbIe 3aHATHS (PabOTHI) 10
KOHTpOJIbHAsI paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoM kaOuuere: Jlabopatopus XUMHH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCLUILTAHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas nocyza.

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 nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMHUU.

Texnuueckue cpeocmea 00y4eHust.

-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.
CuHTeTn4ecKre BhICOKOMOJIEKYIsipHbIe BemiecTBa. 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. 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: U3narensctBo 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 obparuenus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPH3. NIOJIb30BATEIIEH.

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

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

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

3. Caidt o0 XWMHHM: KJIacCHUYECKHEe YYEOHUKH, CIPABOYHUKH, DSHIIMKJIONEINN, TTOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWil, COCTaBlICHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUIACO-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

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

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIC Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHUE OOLINX

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

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
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;
- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-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 IPUKIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBIMOJIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- llombop, aHamuz ®
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 IS  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT  BBINONTHECHHS
MPAKTUYECKON paboThI;

- PesynmpraT  BBINONTHECHHS
nabopaTopHOH PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHaAIN3 |
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, PEMPOIYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHUIO M OTpabdOTKe

HN3YUCHHOT'O MaTcpuajia

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

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




