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1 IACIIOPT PABOYEM ITPOT'PAMMbI YYEBHOM JUCIUILINHBI
oY 12. XUMUSA

1.1 O6aacTp npuMeHeHHs1 padoyeil NpOrpaMMbl

Pabouast nporpamMmma y4yeOHOM JUCHUIUIMHBI SBJISETCA YacThIO NIPOrpPaMMbl CPEIHEro (IIOJIHOIO)
obmero obpazoBanusi mo crnenuaibHoctd CIIO  08.02.05 CTpouTeabCcTBO M IKCILUIyaTalMs
aBTOMOOMJIBHBIX JOPOT M 23POJPOMOB

[Tpu peanusanuu pabodell MporpaMMbl MOTYT HCIIOJIb30BaThCS pa3iiyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM 4YMCJE JUCTAHIMOHHbIE 00pa3oBaTebHbIE TEXHOJIOTUH, IEKTPOHHOE OO0ydEeHHE.
PaGouass mporpamMma ydeOHOW JAWCHMIUIMHBI MOXKET OBITh HCIOJIB30BaHA B MPOQPECCHOHATBEHON
IIOJrOTOBKE, MEPENOArOTOBKE U MOBBIIICHUN KBAIM(UKALMKA PabOUuX MO MPO(eccHsiM: DIeKTPOMOHTED
o0 00CITy>KUBaHUIO M peMOHTY ycTpoiictB CLIb.

1.2 Mecto y4yeOHo# mucuumiannbl B crpykrype OIIOII-IIIICC3:

OO1eoOpasoBarenbHas JUCIHTLTHHA «XUMUSD M3y4aeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM MPO(eccHoHATbHOM 00pa30BaTeIbHON MPOTPaMMBI YKPYITHEHHBIX TPYIIIT
cnenuanbHocTel / mpodeccwuii: 27.00.00

TpyaoeMKOCTh IMCIUILTHHBI «XHMHEsD» Ha 0a30BOM YPOBHE COCTAaBISIET 72 vaca, U3 KOTOPhIX 64 yaca —
0a30BbIii MOAYb (6 pa3zmenoB) M 8 YacoB — MPUKIAIHON Momynb (1 pa3zmen), BKIIOUAIOIIUN MPaKTHKO-
OPHUEHTUPOBAHHOE COJICPIKAHNE KOHKPETHON MPOPECCHH HITH CTICIIHATBLHOCTH.
[puknagHOi MOAynAp BKIOYACT ONMH pasnmen. Pasnen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOM
NEeSATEeILHOCTH  dYeJIoBeKa» peanusyercsa s crnemmanbHoctd  CIIO  27.02.03  ABromMaruka U
TeJIeMEXaHWKa  Ha TpaHCHOPTEe (MKEIE3HOIOPOKHOM TPAHCIOPTE) HA Marepualie, CBS3aHHOIO C
AKOJIOTHYECKON O€30MacHOCThIO U OIIEHKOM IMOCIE/ICTBII OBITOBOM ¥ MPOU3BOACTBEHHOM JESTENLHOCTH, TI0
oTpacisM Oyyeit nmpodeccnoHaTbHOM JESTeTHOCTH 00YJarOIIXCSL.

1.3 Iliianupyembie pe3yJabTaThl OCBOCHHS Y4eOHO# THCHUTIMHBI:
1.3.1 Lenp yueOHOM TUCITUTLINHBIL:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIIOLIEH €CTECTBEHHOHAYYHOMH
KapTHHBI MHpa KaK OCHOBBI TPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOJCTBEHHBIX CHUTYAIHSAX,
OTBETCTBEHHOTI'0 MIOBEAECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) chopmupoBaTh MOHKUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYECKUX MPOIIECCOB U ABJICHHUIA
B OKpYKaloIIEH cpele, UEIOCTHOM HAayYyHOM KapTHUHBI MHpA, B3aUMOCBSI3M M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUECKUX U OPraHUYECKUX BEIECTB, yPaBHEHHSI
XUMHYECKHX PEAKIHi, OOBSICHSATH HX CMBICIL, HHTEPIPETUPOBATh PE3YIBTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM MPOBEICHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
UCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BelIeCTBaMU M J1abOpaTOpHBIM
000pyIOBaHHEM;

4) pa3BUTh YMEHHS WCIIOJIb30BaTh HH()OPMAIMIO XHMHYECKOTO Xapakrepa W3 PpasIMmIHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHSI MPOTHO3HPOBATH IOCICACTBHS CBOCH JCATENBHOCTH M XHMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopmupoBaTh MOHHMAHKWE 3HAYMMOCTH JOCTHIKEHHH XUMHYECKOW HAYKM M TEXHOJOTHHA IS
Pa3BUTHS COIMATLHON U TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbTare 0cCBOCHUS y4eOHOM TUCIUIUTMHBI 00yUYaIOIIUNACS T0JKEeH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AIEMEHTBI MAJIbIX IIEPUOAOB MO UX IMOJIOKEHUIO B [lepuoanueckoil cucreme
JI.1A. MenneneeBa; oOIIME XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OPraHWYECKHUX COEIUHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCIUHECHUM;

- OOBSICHATH: 3aBUCHMOCTh CBOWMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; IPUPOIY XUMUUYECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMMUYECKOM peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PaBHOBECHS OT PAa3IMUHBIX (haKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH SKCIIEPUMEHT I10 PACHO3HABAHUIO BAKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALIMK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
HCIO0JIb30BaTh KOMIIIOTEPHBIE TEXHOJIOTHH JUIsl 00pabOTKU U Mepeaaun XMMHUECKOH UHQOpMalUK U ee
MIPEJICTABJICHUS B Pa3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MMPAKTUYECKOU
NESITEIbHOCTH W TOBCEJHEBHOM XHU3HU JUIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNICHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
IIPEBPALEHUI B PA3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBU;

- OKOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH CpeJe;

- OLEHKM BJIMSIHUSI XMMHYECKOTO 3arpsA3HEHMsI OKpYKaIoLEeH Cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM ¥ TOKCHYHBIMU BEIIECTBAMHM, JIAOOPATOPHBIM
000pynOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33aJJaHHOW KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTUYECKOH OILIEHKH JOCTOBEPHOCTH XMMHYECKOH HH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HUCTOYHUKOB;

- [OHMMaThb B3aUMOCBS3b  Y4E€OHOM  JAUCHUIUIMHBL C  OCOOEHHOCTSIMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHOM y4eOHOM THCIUIUINHE.

3HATh:

- Ba)XHEWIIME XWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHH >3JIE€MEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE ATOMHAasi U MOJIEKYJISIpHAs MAacChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTb, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCINUTEIb M BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBJICHHE,
TEIIoBOH 3(PQEKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiH, KaTajlu3, XUMHUYECKOe pPaBHOBECHUE,
YTIEpOAHBIN CKeneT, G yHKIMOHANbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYE€CKUX COCTMHECHUM;

- BaKHEHIINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIJIBI U CILIABBI, CEPHAsl, COJIHAsA, a30THAs
U YKCYCHAasl KUCJIOTHI; IIeJI0OYM, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TaHOII, )KUPBI, MbLIIA, TJIIOK03a, caxapo3a, KpaxmaJ, KJIeT4aTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETHYECKUE
BOJIOKHA, Kay4yyKH, TJIaCTMACCHhI.



1.3.3 TInanupyemblie pe3ysbTaTbl OCBOCHHUSI y4eOHOTo IpeaMeTa:

Oco6oe 3HaueHnEe yueOHBIN TpeaAMET uMeeT npu hpopmupoanuu u pazButuu OK.

Oo0mue IlnannpyemMsble pe3yibTaThbl 00y4eHHUs
KOMIIETeHIIMH O6ume’ JIucuMnauHapHbIe’
0K 01. B yacT TPY10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOTIIO0HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

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

- UHTEpEC K  PAa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEeATEIILHOCTH,

OBianeHne YHHBEPCAJIbHBIMH Y4Ye€OHBIMU
MO3HABATEJILHBIMM I€ICTBUSIMU:

a) 0a3oBble JIOTMYECKHe NeiiCTBUS:

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

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPH3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KiIacCU(UKAIUU U
0000111eHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUS,

- BBISBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS
B pacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTUBbI B  JIESITEIBbHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OLICHMBATbh PUCKU MOCJIEACTBUI AESITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MTPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE TeCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCIICHrA
po0Iem;

- BBIABJIATH IPUUUHHO-CJIE/ICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQWThb apryMEHThl Ui
JIOKa3aTeIbCTBAa CBOMX YTBEPKICHMI, 3a1aBATh
rapaMeTpsl 1 KPUTEPUU PELICHHUS;

- aHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pElIEHUs] 3aa4d  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, p-, d-dIEKTPOHHBIC
opouTtanm aTOMOB, HIOH,
MOJIEKYJIa, BaJICHTHOCTb,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIL  00BEM, YIIIEPOIHBIN
CKeJeT, (YyHKIMOHATIbHAS TPYIINA,
pamMKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAINEe  COCAMHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOABI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAITMYEeCKas
pelieTka, TUIBl  XUMHUYECKUX
peakuuit (OKHMCIUTENBHO-
BOCCTQHOBHTEIIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
ANIEKTPOIUTHYECKAs]
JICCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHMHYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JIMCCOIMAIAN, TEPUOTUYECKUN
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUS Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3bIK  XHFIMUH,
(aKkTOJIOrMUeCKue  CBEJICHUS O

OKHCIIUTENb,
CKOpOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHS
Bemects  A.M.
TEOpHst

VYka3bIBarOTCs JTUYHOCTHBIE W MeTanpeaMeTHble pe3ynbratel u3 ®I'OC COO (B mocneaneit pemaknuu ot 12.08.2022) B
OTIJIATOJIBHOM (hopMe, hopMupyeMbIe 00111e00pa30BaTeIFHON JUCITUTLTHHON
2 ucummuimHapHble (MPEIMETHBIE) PE3YJIbTATH YKa3hIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (B
nocneaHent pegakuuu ot 12.08.2022)




- YMETbh NEPEHOCUTH 3HAHHS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KU3HENIESITEIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBUTATh ~ HOBBIC  WJICH,  Mpeijlararh
OPUTHHAITBHBIC ITOIXO0/IbI ¥ PECILICHHS;

- CIIOCOOHOCTD UX  WCHONB30BaHHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaX, COCTaBE, MOJIy4YCHUU U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIBbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH " B3aUMOCBSI3b
W3Y4YECHHBIX OHATHUM, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl,
BBISBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAHUH c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JPYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU U
MIPUKJIATHOM XUMUHA u
TPUBUAJILHBIC Ha3BaHUs
BOXHEUIIMX BELIECTB (ITUIIEH,
alleTWIeH, TJHMLEpUH, (eHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, YrapHbId TIas,
YIJIEKHUCIBIN ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHUYECKUX M OPraHN4YECKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJIBb30BaTh
XUMHNYCCKUX

MOATBEPK/IaTh XapaKTEepHBIE
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIIMMU
SKCIEPUMEHTAMH W 3aMUCAMH
ypaBHEHUU XHUMHYISCKHX
peaKuuii;

- YMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEZIMHEHUI,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHUYECKHX 9:3: 6195
(koBasIeHTHAs, HOHHA,
MeTaJuIndeckas,  BOJOPOJHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIuu;

- ¢copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMKM MBINIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON Al pelIeHHs
MPAKTUIECKUX 3a7a4 i
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBBIO
U IPUPOAHOU Cpeae;

- YMETh MPOBOAWTH PACUETHI 1O

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
(bU3HIECKUX BEJIMYMH,
XapaKTep3YIOIMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS L
MPUHATHUS perieHui B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Ocywecmensams
noucKk,  amaiuz U
uHmepnpemayuio
ungopmayuu,
Heobxooumou onst
6bINONHEHUS 30044
npogeccuonanbHol
oeamenbHOCmu

B o0s1acTn HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jasore KyJasTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJlcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJbMH U MO3HAHUS
MUDa;

- OCO3HAaHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [eiiCTBUAMU:

B) pabora ¢ undopmanueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS HMH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLIUI0 u VHTEPIPETALNIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTH XUMUYECKHH
DKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  MpHU

HarpeBaHWH, TOy4eHHE STHUIICHA
W  H3y4YCHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMM  Ha
aTBJICTUBI, KpaxMall, YKCYCHYIO
KUCIIOTY; J€HAaTypaiys OelKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu  HMOHHOTO  OOMEHa,
OTpeNneNsaTb  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemarb
AKCIIEPUMEHTANBHBIC 33Ja4d 10
TeMaM "Meramibr" u
"Hemetamibl") B COOTBETCTBUH C
MIpaBUJIAMH TEXHUKU
0€3011acHOCTH NPU_ OOpaILEeHUH ¢




nHbOopMaIun Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eToM Ha3HaveHHsT MH(GOpPMAIMU W IETICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABIICHUSI ¥ BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
uH(OpPMAIIMK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUH
KOIrHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJII0IEHUEM

BHUJIOB u

TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHCHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1acHOCTH;

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

BEIIECTBaMH W JTAOOPATOPHBIM

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

- yMeTh AHAJIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYIO u3 Pa3HBIX

HCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopMaryu, cetb MHTepHeT u
Apyrue);

- BJIAJICTh OCHOBHBIMHU METOJIaMH
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYCCKHX SIBIICHUN
(HabiosieHMe, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJIUTH PACUETHI IO

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HMCIOJb30BAaHUEM
buznueckux BEJINYUH,
XapaKTepU3YIOINX BEIIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta3oB, KOJUYECTBa
BEIIIECTBA,; MCIIONIb30BATh

CHUCTCMHBIC XUMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHud B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUEM

OK 04.

PabGorars B
KOJIJIEKTUBE U
KOMaHJIe,

3¢ heKTUBHO
B3aMMO/ICHCTBOBATh

c KOJIJIEraMHu,
PYKOBOJICTBOM,
KIIMEHTaMH

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH y‘-I€6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAILHOMN
JeATeNTbHOCTH;

Ogaanenne YHUBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM U MHAMBUAYaJIbHON padoThI;

- TIPUHUMATb LIS COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEHCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH Y4YaCTHHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

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

- OCYILECTBIISATh TO3UTUBHOE CTPATErHYECKOe

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

HarpeBaHWH, TIOTYYCHHUE JTHIICHA
M W3y4YeHHE €ero  CBOICTB,
Ka4eCTBEHHBIC  pEaKIMh  Ha
aNbICTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakmui  O€IKOB;  TIPOBOIHTH
peaknuu  HMOHHOTO  OOMEHa,
OTpECIATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAIBHBIC 3aJ[audl 10
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
TIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
MHULIUATUBHBIM

Osaagenne YHHUBePCAILHbIMHU
peryJsiTUBHbIMH JIeliCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:

- IPUHUMAaTh MOTHUBBI U apryMEHTBl APYTHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CMOCOOHOCTH TOHMMAaTh MHP C
TIO3UITMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
MIpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpU OOpAICHUH C
BELIECTBAMH U JIAOOPATOPHBIM

000py/lOBaHUEM;  IPEACTABIIATH
pE3yIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii  u  QOpMyIHpPOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPY’KaroIIel cpeiibl, | S)KOHOMHYECKAX MPOLECCOB HA  COCTOSHUE | MHPaA, POJIM XUMHHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM MIPUPOIBL, B
3(1)(1)eKTHBHo rII00aJIBHOTO XapakxkTtepa 3KOJIOTHYECKUX (1)OpMI/Ip0BaHI/II/I MBIIIIJICHUSA U
JIEVCTBOBATH B HpO6HeM; KYJIBbTYPhbI JIMYHOCTH, c€C
4pe3BBIYANHBIX - IUTAHUPOBAHKE U OCYIICCTBIICHUE JICHCTBUI B | (PYHKLIIMOHAIBHOM I'PAMOTHOCTH,
CUTYaIUAX OKpY)KaroIel cpeic Ha OCHOBE 3HAHUS LiEJICH | HEOOXOMUMON  JUIsl  pelIeHUs
YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA; | IPAKTUYECKUX 3a/1a4u
AKTHBHOE HEMPHATHE JICHCTBUM, MPUHOCSIINX | DKOJOTHYECKH  00OOCHOBAHHOTO
BpEJl OKpYXKaroIlIen cpesie; OTHOLIEHUS K CBOEMY 3/I0POBBIO
- yMEHHE MPOTrHO3UPOBATH | U IPUPOJHOM CPELE;
HeOIaronpusiTHbIE 9KOJIOTMYECKUE | - yMEeThb COOMIoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIMACMBIX | SKOJIOTHYECKU I1eTIeCO00Pa3HOro
JENCTBUM, MPEAOTBPAILATh UX; MOBEJICHUSI B OBITY M TPYJIOBOU
- pacumpeHue OIbITa JIEITEIbHOCTU | JEATEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpaHEHHsI CBOETO 3/I0pOBbS U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY)KArOIIei MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIIMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBHOCTH; BO3/CHCTBUS Ha JKHBBIE
OpTraHU3MbI OIpEeIeTICHHBIX
BEIIECTB, MTOHUMAs CMBICIT
MoKa3aresst MpEEeITIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
[IK 4.3 | neMoHCTpaIus 3HaHUH OCHOBHBIX - chopMHpOBaTh MPEICTABICHUS:
Ocy1iecTBiieHne MOJIO’KEHUH 110 OpraHU3alun O CBOWCTBaxX METaJUIOB, CILJIaBax,
KOHTPOJIS MPOU3BOJACTBEHHOTO KOHTPOJISI U IPUEMKH BHJIAX  KOPpO3HUH, obnactu
TEXHOJIOTHYECKUX BBITIOTHEHHBIX pabOT MO COJIEPKaHUI0 MPUMEHEHUS] HEMETAJUIMYECKUX U
MPOIECCOB 1 | aBTOMOOMJIBHBIX JOPOT U adPOIPOMOB; KOMITO3UIIMOHHBIX ~ MaTepUajoB,
MIPUEMKH - YMEHHE aHAJIU3UPOBATH yCIOBHS PabOTHI M | CBOMCTBAX HEOPTaHUYECKUX U
BBITIOJTHCHHBIX Pa0OT | BOBMOXXHOCTh ~ MPHUMEHEHHUS  Pa3JIMYHBIX | OPTaHUYECKUX COCTMHEHHIA,
o COJIEP’KaHUIO | METOAMK JUIS pelieHus MpodeccCHOHANBHBIX | Oe30macHOM WCHOJIb30BAaHUHN
aBTOMOOMITEHBIX 3a/1a4; BOXHEUIIINX HEOPTaHUYECKHX U

A0POT 1 a3pOaAPOMOB;,

OpraHN4YCCKUX BCIICCTB B GLITy
u HpaKTquCKOﬁ JACATCIBHOCTHU
YCJIOBCKaA.




B pesynbrare ocBOEHHUS MpOorpaMMbl y4eOHOIO MpeAMEeTa peain3yeTcsl MporpaMMa BOCIUTaHUS,
HarpasiIeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JTUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgronuid akTUBHYIO TPAXKIAHCKYIO MO3UIMIO, JEMOHCTPUPYIOIIUN TPUBEPKEHHOCTh
IPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTHBHBIA M Y4YacTBYIOIIMHA B
CTYJICHUYECKOM M TEpPPUTOPUATIHLHOM CaMOYIpPABICHUHU, B TOM YHUCIIE Ha YCJIOBUAX J100pOBOJIHYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YIAaCTBYIOLIUH B JESITEIHHOCTH OOLIECTBEHHBIX OpraHU3alni.

JIP 4 IlposBAsitOIMiA U IE€MOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJIAM TPyAa, OCO3HAIOUIUN IIEHHOCTh
cooctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IlpuoOpereHue OOYYAOIMMHUCSA COIUAIBHO 3HAYMMBIX 3HAHUM O TpaBWIIAX BEICHUS
HKOJIOTHYECKOT0 00pa3a >KM3HU O HOpMAax M TPAIUIMIX TPYJOBOH NEATEILHOCTH YEIOBEKa O HOPMAX M
TPAJUIIUSAX TIOBECHUS YeI0BeKa B MHOTOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 IlonyuyeHue o0y4arolMMHCs BO3MOXKHOCTH CAMOPACKPBITHS U caMOpealn3alus JUYHOCTH.

JIP. 30 OcymecTBifOmUil TOUCK W HUCHOJb30BaHWE WHPOPMALUHU, HEOOXOIUMON s
3 PEKTUBHOTO BBINOJIHEHUS PA3INYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLIAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIHHBI

B coomeemcmeuu ¢ yuyeOHviM nianom no umoeam I cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOJLHOU Pabdomul.

72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIIE:
JIEKIIUU, YPOKHU 34
MPAKTUYECKUE 3aHATHUS 28
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE
B T.4.:
TEOpEeTHYECKoe 00yueHue 34
MPAKTUYECKHUE 3aHATUS 28
nabopaTopHEIC 3aHATHS 10

KOHTPOJIbHbIE PA0OTHI 2

[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa)




2.2 TemaTH4yeCcKHUii IUVIaH U cOJlePKaHUE Y4eOHOI UCHUNIITHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaeprxanue yueOHOro MaTepuaJa, NpaKkTH4YecKue U JJabopaTopHbIe 3aHATHS, O0bem Koglrcle;%lcunn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcs 4acoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTruuyeckue 0CHOBbI XUMHU 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOHM 1 00mIel xumun. [lepronnyeckas OK 01 OK 02
[Tepuonuueckuii 3aKOH U cucrtema xumuueckux anemeHtoB /.. Menaeneera. CTpoeHue aroma JIP 16,23,30
NepUONYECcKasl cucTeMa Copepxanue yuyeOHOIro MaTepuasa
XUMHUYECKUX eMeHToB .M. CoBpemeHHas: MoJieNb CTpOoeHUs] aroMa. CHUMBOJIMUECKUHN SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
Menneneena OnextpoHHas KoH(purypamus aroma. Kiaccupukanus XUMHYECKHX >JIEMEHTOB (s-, p-, d-
3JeMeHThI). BaneHTHbIe 371eKTpoHbl. BajneHTHOCTh. DeKTpoHHAas MpUpOoJa XUMHUECKON CBSI3ML.
DNEKTPOOTPULIATEIBHOCTh. BUIbI XMMUYECKON CBs3M (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKasl,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMsL. 2
[leprommueckas cucrema xumuueckux s31eMeHToB J[M. MenneneeBa. DOU3HMYECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHYECKHUX
9JIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHM C IOJIOKEHHEM
XUMHMUECKOro ieMeHTa B Ilepuoanueckoi cucreme. MHUpOBO33pEHYECKOE M HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB
1.1. 2 IIpakrtuuyeckoe 3anaTHe Nel PemieHne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI W pacyeThl IO YypaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” ) K 2.1
IIpopuiabHbie 1 NpodecCHOHANBHO 3HAYUMBbIE 3JIEMEHTHI COAEpP:KaAHUsA: XHMHYECKUE P 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalMii Ha MPEeaNpHUATHIX KEJIE3HOAOPOKHOTO P
TpaHCNopTa (HarulaBKa Py PeMOHTHBIX paboTax, HAHECEHHE JTaKOKPACOUYHBIX MOKPBITUH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuommueckas cucrema xumuyeckux snemeHToB .M. Menneneena. OK 01 OK 02
Crpoenue aToma 2 K 2.1

I[IpoduiabHbie U npodeccHOHAIBLHO 3HAYUMMble JJ1eMeHThbl coaepxkaHusi. OCHOBHbIE
XMMHUYECKHE 3aKOHBbI, TECOPHUHM M YUYEHHsI CHOCOOCTBYIOT 0Oo0Jie€ MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

NOHUMAHHUIO XUMHYECKUX IMPOLECCOB i (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHHS; KaK
OCHOBBI JUIl KOJIMYECTBEHHBIX pAaCYE€TOB M pELIEHUs MHOIME pacyeTHBIE 3aJauu
IIPAKTUYECKOr0 ¥ TEXHOJIOTMYECKOr0 3HAYCHUSI.

1.1.4 IIpakTuyeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3a/lad MO TeMe: THIbl
XUMHYECKUX CBS3€H. TUIBI KPUCTAIIIMYECKUX PELIETOK

IpoduabHble U NPoPeccCHOHATIBLHO 3HAYUMbIE JJIEMEHThI colep:xkanusi. BemiectBa ¢
aTOMHOM W  METAJUIMYECKON  KPUCTAIUIMYECKUMHU  PEIIETKAMM  KaK  KOMITOHEHTHI
MOJIYIPOBOJHUKOBBIX ~ MaTepuanoB,  (OTOIIEMEHTOB, JIMOAOB, HHTETPAJIbHBIX U
AIEKTPUUYECKUX CXEM.

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

Paznen 2. Xumunuyeckue peakuuu

10

Tema 2.1 Tunsl XUMHYECKHUX
peakuuii

2.1.1 Knaccudukamus 1 THIIBI XUMUYECKUX PEAKIIUH HEOPraHUIECKUX COCTMHCHUM

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

Conep:xanue yueOHOro MaTepuaJia

Knaccugukanuss U TUNBI XUMHYECKHX PEAKIMHA C Y4acTHEM HEOPraHMYECKHX BEIICCTB.
CocraBieHrue ypaBHEHUN peakuil COeIMHEHMs], Pa3I0KEeHHs, 3aMellleHusi, oOMeHa, B T.U.
peaxIuii TOpeHus, OKUCIIEHUSI-BOCCTAHOBICHHUS.

YpaBHeHHsI ~ OKUCIEHHA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBneHHWE U ypaBHUBaHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
IPHUPOJIe, MPOM3BOACTBEHHBIX MPOIIECCaX U KUZHEACSITETbHOCTH OPTaHU3MOB.

2.1.2 IIpakrnueckoe 3aHsTue Ned PeimieHune HKCIEPUMEHTANBHBIX 3a7ad IO TEMeE:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH"

IpopuiabHble M NPohecCHOHATBLHO 3HAYUMbIE 3JJIEMEHTHI CoOJdep:KaHusi. 3HAUYCHHE
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUMH B  NPUPOAE M HA  NPEANPUITHIX
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIHHO — BOCCTAHOBHUTEIIbHBIC MPOIECCH KaK OCHOBA
MPOIIECCOB KOPPO3UH METAIIIOB, PaOOTHl XUMHUYECKHX MCTOYHUKOB TOKA U aKKYMYJIATOPOB U
T.JI.

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

Tema 2.2 DuiekTpoJMTHYECKast
JUCCOIUAIIMA M HOHHBII 00MeH

2.2.1 PacTtBopeHue Kak (pU3UKO-XMMUYECKHIA TIPOIIECC.

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

Conep:xxanue yueOHOro MaTepuaJia
Teopust 2JIeKTpOIUTHUYECKOU qucconualuu. MIoHbl. DIeKTpOIUThI, HEANEKTPOIUThI. Peakimu
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HOHHOTO 0OMeHa. COCTaBlIeHHE PeaKIUii MOHHOTO 0OMEHa IyTeM COCTaBJICHUS UX MOJHBIX U
COKpAILLEHHBIX MOHHBIX ypaBHEHUI. KHUCIIOTHO-OCHOBHBIE peakluu. 3aJaHusl Ha COCTaBIECHUE
VMOHHBIX PEaKLUHN.

[TpakTHyeckoe UCIIONb30BAaHUE PEAKIIMI HOHHOIO OOMEHA U TUIPOJIN3a B TEXHOJIOTUYECKUX
IIpoLeccax JKEIE3HOIOPOKHOIO TpaHcnopTa. [IoHATHSA: ranbBaHOCTET NS, FaJIbBAaHOIIJIACTHKA,
UX MPAKTUYECKOE 3HAYCHUE B XKEJIE3HOILOPOKHOM XO35HUCTBE.

2.2.2 JlabopaTopHoe 3aHsiTue (padora) Nel "McciemoBaHue CBOWCTB JJIEKTPOJIUTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUCCOAu"
IpoduiabHbie U MPodecCHOHATBHO 3HAYUMBIE JIEMEHTHI COePKAHU. AKKYMYJISTOPBI:

MPUHLIKI UX paboTsl, ux npumenenue B CLIb.

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

2.2.3 JlaGopaTopHoe 3anusiTue (padora) Ne2 "Peakiuu nonHoro oomena. I'uiponus coneir"”
IIpodpunabHbie 1 MpodeccCHOHATBHO 3HAYNMBbIE JJIEMEHTHI cojep:kaHusl. [[puMeHeHrne Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE PEaKIIMU HOHHOTO OOMEHA JJisi YMATYSHHS BOJIbI (CHIKEHHE
KOHIIeHTpauu uoHoB Ca®" m Mg?"). T'uaponus Ha HPeaNpUATHAX KEIE3HOLOPOKHOIO
TPAHCIIOPTA.

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

Paznen 3. CTpoenne BenecTBa U CBOMCTBA HEOPTraHNYECKNX BelleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukarus,
u CTpOeHue

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHoBHBIE KJIacChl CJI0KHBIX HEOPraHUYECKUX COCTUHEHUM.

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

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranunueckoil xumuu. Knaccudukanus HeopraHuueckux BemiecTs. [IpocTeie u
cilokHble BemlecTBa. (OCHOBHBIE KJIACChl CIIOXKHBIX BEIIECTB (OKCHIBI, THUIPOKCHIBI,
KHCIIOTBI, COJIM). B3auMOCBSi3b HEOPraHMYECKHX BELIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK
(aToMHasi, MOJEKYJspHasi, MOHHAs, MeTalJIMuecKkas). 3aBUCUMOCTb (PM3UYECKUX CBOWCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHJA XUMHUYECKOW CBSI3M M THUIA KPUCTAUIMYECKOW pemeTku. [IpuunHb
MHOTr000pa3usi BeleCTB

3.1.2 llpakTnyeckoe 3ansaTue Ne5S PernieHne dKCrepUMEHTAIbHBIX 33/1a4 10 Teme: YncThie
BEIIIECTBA U CMeCH. JlucnepcHbIC CHCTEMBI.

IIpopunabHbie 1 NPodecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI cofep:kaHus. CTEKIOMIACTUK
KaK ocHOBa 1 u3rotonienus aeraneit CL[b.

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

Tema 3.2

DU3NKO-XHMUYECKHUE

3.2.1 Meramnsl. [Tonoxenne B [ICXD JI.1. MenneneeBa, ocobeHHOCTH cTpoeHUsi. Kopposus

OK 01 OK 02




1

2

4

CBOICTBa HCOPTaHNYCCKUX BCIICCTB

MCTAJJIOB. MGTO[[BI 3alIUThI KOHCprKI_[I/Iﬁ IIOABHM>XKHOI'O COCTaBa

IIK 2.1
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

Mertamnbl. OOuiue pusnueckue U XUMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHs.
3HaueHHEe METAJUIOB M HEMETAUIOB B IMPHUPOJIE U IKUZHEIEATECIbHOCTH YENOBEKa W
opranu3MoB. Koppo3usi MeTamioB: BHUIBI KOPPO3UH, CHOCOOBI 3alIUTHl METANIOB OT
KOppO3uu

3.2.2 IIpakTtnueckoe 3aHsitue Ne6 PemieHue OHKCIIEpUMEHTANBHBIX 3a7ad IO TEMe:
"Meramibr"

IIpodpunabHbie 1 npodeccHOHAILHO 3HAYMMBbIE JJIEMEHTHI coaepxkaHus. s nuHUN
CBS3M M YCTPOWCTB CHUTHAIM3amuH, HeHTpanu3anuu u OnokupoBku (CLIB) HeoOxomuMmer
CTalleaTlOMUHEBBIC npoBoAa. MeaHbIE ¥ JATYHHBIM MPOKAT HUCHONB3YETCs MpHU
u3rotoBiaeHun u pemoHTe neraneid CLb, pasznuuHOl anmapaTypbl KeJIe3HOAOPOKHOM
ABTOMATUKH U CBSI3H.

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

3.2.3. Hemerannsl. [lonoxenue B IICXD /.M. MenneneeBa, 0cOOEHHOCTH CTPOEHUS

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

Conep:xanue yueOHOro MaTepuaJia

Hemeranmnel. OOmume Qusnueckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. | UIHMYHBIE
cBoiictBa HemerayuioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COEIUHEHUI
HeMeTauioB. [IpuMeHeHne BaXXKHEUIINX HEMETAIIJIOB U UX COSMHEHUN B KEJIE3HOIOPOKHOM
x03siiicTBe KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B IPUPOE

3.2.4 TIpakTuyeckoe 3aHsiTHe N7 PerieHue sKCHEpUMEHTANbHBIX 3a/Jad IO TeMe:
"HemeTtanst"

IIpopuiabHbie U NpodecCHOHAIBLHO 3HAYUMBbIE 3JIEMEHTHI colepxkaHus. lnepTHble rassl
UCIOJIB3YIOT B CHCTEMax CUTHAJIM3alUH, LEHTpaIU3alui U OJOKUPOBKH JJISl 3alOJHEHUS
AIIEKTPOBAKYYMHBIX TpuOOpoB. CelneH — OCHOBA JJIsi W3TOTOBJIEHUS BBIIPSIMHUTENECH WU
dorornemenToB. KpeMHMII — 3J€MEHT MHTErpajbHBIX MHKPOCXEM CHCTEM YIpPaBIICHUS
JBIDKEHUEM moe31oB. KapOuj KpeMHHUs Kak KOMIIOHEHT BapUCTOPOB, MPHUMEHSEMBIX B
YCTPOMCTBAX aBTOMATHYECKOTO PEryJIMPOBAHUSA CTPEJIOK IKEIE3HOJOPOKHBIX IyTe H
1epee3ioB.

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

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCIUHEHHUN

3.3.1 'eneTnueckas CBsA3b HEOPraHUYECKUX COETMHEHUN
Hrorosasi koHTpoJibHasi padora Nel

OK 01 OK 02
IIK 2.1




1 2 3 4
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX BEIIECTB  (OKCUIOB,
TUAPOKCUOB, KHUCIOT, COJIEd U JIp.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB IPOCTBIX 2
BEIIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTnduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHMEM HX (DU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEpHBIX KAYECTBEHHbIX peakLuil
Hmoz 1 cemecmpa: MaxcumainbHas yueOHast Harpy3ka (BCero) 32
OO6s3arenbHas ayauTopHas yueOHast Harpy3ka (BCero) 32
MIPAKTUYECKHE 3aHATUSA 14
naboparopHble 3aHATHS (PaOOTHI) 4
KOHTpOJIbHast paboTa 2
Pa3nen 4. CTpoeHue u CBOMCTBA OPraHMYeCKUX COeHHEeHUI 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonsatue 06 OpraHNYeCcKUX BEIIECTBAX, UX MPUMEHEHHE Ha JKEJIE3HOU J0pOore. OK 01 OK 02
CTPOEHHUE u HOMEHKJIaTypa K 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
IlosiBieHre W pa3BUTHE OPraHUYECKOW XMMHM Kak Haykd. IIpeamer opraHm4eckol XUMHH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTpPOCHHE KakK TMOPSIOK COEIMHEHUS aTOMOB MOJIEKYJIE COIJIaCHO WX BaJEHTHOCTH.
ITpuMeHeHrEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopus A.M. bytnepoa. Knaccudukanus opraHn4ecKix BELIECTB. OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[Tonoxenus Teopun XMMHYECKOTO CTPOCHMSI OpraHMdYeckux coenuHeHuit A.M. Byrtneposa.
YraepoaHsblil CKENeT OPraHMYECKOM MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepuss u m3omepsl. Ilonstue o dyHkunMoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMK OpraHUYECKUX CcOoelMHEeHui. MexayHapo/iHass HOMEHKIarypa u
MPUHLMITBI HOMEHKJIATYpbhl OPraHUYEeCKUX COeTMHEHUN
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PAI. OK 01 OK 02
COEIMHEHU I IIK 2.1

JIP 4,16,23,30
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Copaepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHbI M LUKIOANKaHbl). (OcoOEHHOCTH KIacCHU(PHUKALIUU U
HOMEHKJIATYphl, H30MepHus, (PU3HUECKUEe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M ObITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IIPUPOJIE
Y IPUMEHEHUE aJIKaHOB.

4.2.2 IIpakTndeckoe 3aHaTHe Ne8 PemieHue sSKCIepUMEHTAIBHBIX 3ajad IO TEME:
"CpaBHUTENIbHASA XapaKTEPUCTUKA METaHa 1 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HA4YUMbIe 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, ankagueHpl. CocTaB U OCOOCHHOCTH CTPOCHUS

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

Coaep:xanue yueOHOro MaTepuaJia

HenpenenbHble (akeHbl, ankuHbl M ankajgueHbl). OcoOeHHOCTH Kiaccu(UKaLuu U
HOMEHKJIATyphl, H30MepHus, (u3nyeckue CBOWCTBA, XMMHUYECKHE CBOICTBA, CIOCOOBI
nojaydeHus. ['opeHue aleTwieHa KaK HCTOYHMK BBICOKOTEMIIEPATYpHOTO IJIAMEHHU IS
CBapKM W pe3ku MeTayuioB. [IpakTHueckoe MpUMEHEHHE aJKeHOB M aJlKaJueHOB B
JKEIE3HOAOPOKHOM XO35UCTBE

4.2.4 TlpakTuueckoe 3aHsaTue N9 PemeHue 5KCIEpUMEHTAIBHBIX 3a/lad MO TEMe:
"ITosrydyeHne 3TUIIEHA U U3YyYEHHE €r0 CBOMCTB"

I[Ipopuiabubie U npodeccHOHATBHO 3HAYHMbIE JJ1eMEHThI coaep:kanusi. [IpuMmenenus
MOJIMMEPOB Ha MPEANPHUATUSAX JKEIE3HOJOPOKHOTO TPAHCIOPTA JUISl 3IEKTPOU3OJISALINH,
[TpoayKThl MOJMMEpPHU3AIMKM OKCHIA ITHJICHA — AMOKCHJ (KOMIIOHEHT SIOKCHUIHON CMOJIBI)
MPUMEHSIETCS JJI 3aJIMBKU TPaHC(HOPMATOPOB, KOHTYPHBIX KAaTYIIEK U ApOcceneil, KOTopble
00€eCIeunBarOT yCTOWYUBOCTD anmapaTyphl K yaapam U 3JIEKTPOU30JISIIUN

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

4.2.5 TIlpaktnyeckoe 3aHsaTHe Nel) PemieHue sSKcrepUMEHTANIbHBIX 337ad MO TeMe:
"AueTuniieH u ero romosiaoru” (AJIKUHbI)

IIpopuiabubie U NpodecCHOHATBHO 3HAYUMbIE JJI€MEHThI coaep:kaHus. [IpuMmenenue
MOJIMMEPHl HA OCHOBE IMPOU3BOJHBIX AJKMHOB B KAayeCTBE M3OJSIIUU 3AIIUTHBIX 000JI0UYEK

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
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KaOeJIbHBIX U3JIEJINI U TPOBOJIOB.

4.2.6 Apensl. CoctaB, CTpOCHHE, ITOTyYEHUE

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

Conep:xanue yueOHOTro MaTepuaJia
OcoOenHocTH KJIacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (PU3NYECKHEe CBOICTBA,
XUMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYICHUSI.

4.2.7 Tlpaktuyeckoe 3ansTue Nell PemeHue SKCIEpUMEHTAIBHBIX 3a7a4 IO TEME:
"CpaBHUTENIbHASI XapaKTEPUCTUKA CIIUPTOB"

IIpoduibHbie U npodeccHOHATBHO 3HAYUMbIE JJ1eMeHThI cojaep:xkanus. OTHOATOMHbIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE INPUMEHEHHE B
JKEJIE3HOJJOPOKHOM X03siiicTBe (Kpacka Juis mokpeitus ycrpoicts CLb; minactuduxaTtopst,
OpUMEHSieMble B CBETO-, TEPMO-, MOp030-, Biaroctoikmx neramsix CLUb u T.1.).
[TpakTHyeckoe 3HaUEHUE apOMATHUYECKUX CIIUPTOB M UX MPOU3BOJHBIX B XKEIE3HOAOPOKHOM
XO3HCTBE.

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

4.2.8 Anpaeruasl. Kapoonossie kuciaotel. CocTaB, CTpoeHHe, KilacCuDUKaIys

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOeHHOCTH KJacCH(PUKAIMU U HOMEHKIATYphl, H30Mepus, (HU3UUEeCKHe CBOICTBa,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUA. Mpu1a Kak COJIHM BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JlabopaTopHoe 3ausiTue (padora) Ne3 "CpoiicTBa albJeru10B U KApOOHOBBIX KHCIOT"
IMpoduabHbie U NpodecCHOHATLHO 3HAYMMBbIE 3JIEMEHThI CO/epKaHUs. AHWIHHO-
dbopManbAeTHAHBIE — KOMIIOHEHT OJJIEKTPOHM3OJALMOHHBIX JIAKOB, HEOOXOJUMBIX B
AIEKTPOTEXHUYECKOHN armapaType. MypaBbUHBIN albACTU]I KaK KOMIIOHEHT OaKeIUTOBOTO
JaKa, SBISIONMMCS aHTUKOPPO3UOHHBIM MOKphITHEM isi yeTpoiictB CLIb. TekcTromuT kak
OCHOBA JIJISl U3TOTOBIICHHS YJICKTPOH30JATOPOB. [IpuMeHeHne aneToHa B KeJe3HOI0POKHOM
xo3siiictBe. [lpuMeHeHue IIaBeneBOil KUCIOTHI JAJS OYMCTKA METaNIOB OT PXKABYMHBI U
HAKWIIA.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

4.2.10 ITpakTuyeckoe 3aHsaTHe Nel2 PemieHue SKCIEpPUMEHTAJIBHBIX 3aad IO TEME:
"Cnosxnbie 3¢upsl. XKupsl. [lonstue o CMC"
IIpoduabHbie U NPOPecCHOHANBHO 3HAYMMBbIE YJIEMEHTHI colepkaHusi. byrunanerar

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




1 2 3 4
KaK KOMIIOHEHT MeHTa(TaneBbIX 3Majiei, UCTIONb3yeMbIX uis okpacku ycrpoictB CLIb;
3JIEKTPOU3OJISIIMOHHBIX JIAKOB, MPUMEHSEMBIX 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 AMuHbI. AHUIUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kaHue y4eOHOT0 MaTepuaJia 2
OcoOeHHOCTH KJIacCH(HUKAIIMA W HOMEHKJIATYphl, H30MepHs, (U3NYECKHe CBOICTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUEHHS.
4.2.12 JlabGopaTopHoe 3aHsitue (padora) Ned "Amunokucinotel. benku. PacnosznaBanue 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpodpunabHbie N NMpodeccHOHATBLHO 3HAYMMBbIE JIEMEHThI coaepkaHusi. |IprMmeHeHue 1K 2.1
KJIes Ha OCHOBE NoJinaMujia 1uist ckienBanus ycrpoicts 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 3JE€MEHThI coJepKaHus. DPUPHI OK 04
3Ha4YeHUEe U NMPUMEHEHUE B OBITOBON | MaciIsHOW KHUCJIOThI, 00Opa30BaHHbIC MACISIHOKUCIIBIM OpOXKEHUEM TJIFOKO3bl, UCIIOIb3YIOTCS IK 2.1
U TIPOM3BOJICTBEHHOH JESTENbHOCTH | KaK IUIaCTU(UKATOPHI JIAKOB JUIsl ycTpoiicTB U ipudopos CIIb. JIP 4,16,23,30
YeJloBeKa 4.3.2 Pomp xumMuu B 00ECHEYECHMM SKOJOTHYECKOH, SHEpreTMYecKod U MHILEBON OK 01 OK 02
0€30MacHOCTH IIK 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponp opranmdeckoil XMMUM B pELIEHUH MpOOJEM 3HEPreTMYecKod Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3HEpruu). OmacHOCTh BO3/AEHCTBHS HA KHUBbIE OpPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIacCOoB  (YIJI€BOAOPOABI, CHHUPTHI, (HEHOJIHI,
XJIOPOPraHUYECKHUE MPOU3BOJAHBIC, AIBJETUIBl W Jp.), CMBICI IIOKa3aTeis MpeaeIbHO
JIOTTYCTUMOW KOHIEHTPALUU
Paszpnen 5. Kunernueckue M TepMOXMMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PeaKIui 2
Tema 5.1 Ckopocts xummueckux | S.1.1 IlpakTnyeckoe 3ansitue Nel3 Pemenue nmpakTHKO-OPHEHTHUPOBAHHBIX PaCUETHBIX 2 OK 01 OK 02
peakuuii. XuMHUecKoe paBHOBecHe | 3aaa4 1o Teme: "CKOpoCTh XUMUYECKUX peakiuil. XuMuyeckoe paBHoBecue" K 2.1
IIpodpunabubie n npodeccHOHATBHO 3HAYMMBbIE 3JIeMeHTbI coaep:kaHus. bydepHbie JIP 4.1 6,'23 30
> >

PaCTBOPEI B TCXHOJIOTMYCCKHUX MPOHECCaX (HpI/I OJICKTPOXUMHNYCCKOM HAHCCCHWM 3aIlIMTHBIX




1 2 3 4
IIOKPBITHI, B IPOU3BOJICTBE KPACUTEIIEH )
Pa3nen 6. PacTBopnl 2
Tema 6.1 Ilonsarue o pactBopax 6.1.1 Ilpaktuyeckoe 3ansaTue Nel4 PenieHune NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3aa4 o teMe: "PacTBOpHI, UCIONIB3yeMbI€ B OBITOBOM M MPOM3BOJACTBEHHOM JESITCIBHOCTH IIK 2.1
yeJjioBeka" JIP 4,16,23,30
Pasznes 7. Xumus B ObITY U IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA 4
Tema 7.1 Xumus B Opity wu | 7.1.1 HoBeiimue qoCTHXEHUS! XUMUYECKOW 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
Hogelimme noCTMKEHHST XMMHYECKOM HAYKM M XHMHYECKOW TEXHOJOruu. Poiib xumuu B
o0ecIlie4eHNH HKOJOTMYECKOM, DHEPreTM4ecKod W TMHIIEBOM OE€3011acCHOCTH, pPa3BUTUU
MeauuuHbL [IpaBuiia moucka v aHam3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMnYHBIX HCTOUYHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JIMTepaTypa, CpesicTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
7.1.2 TIpoMe:XyTOUYHAs aTTecTalus o AucimInHe. J{nddepeHunpoBaHHblil 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 40
O0s3arenbHas ayquTOpHas yueOHast Harpy3ka (BCero) 40
MPAKTUYECKUE 3aHATHS 18
nabopaTopHble 3aHATHS (PabOThI) 6
muddepeHIMpOBaHHBIN 3a4eT )
Hroro: MakcumanbsHast yaueOHast Harpy3ka (BCero) 72
Obs3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 72
MPaKTUYCCKUE 3aHATHS 28
nabopaTopHble 3aHATHS (PabOThI) 10
KOHTpOJIbHAsI paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




3. YCJIOBUS PEAJIM3AIIAU TIPOTPAMMBI YYEBHOU JUCITATLIAHBI
3.1 TpedoBaHuss K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

VYueOHass IUCHMIUIMHA peanu3yercs B ydeOHoM kabOunere: JlaGopaTopusi XuMuM H
Oouosnoruu
Obopyodosanue yuebHo2o kaburnema:

1. IMocago4nbpie MecTa MO KOJIMUYECTBY 00YUArOIIUXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meroauueckue MaTepualibl 0 JUCLUILIMHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas nocyja.

6. Mojienu KpuCcTauIMIeCcKuX peméTok. (3 mir)

7. COopHblii iprbop 1U1g osyueHus ra3os (1 mrT.).

8. Habop Ne3 BC «Illenoumn».

9.Habopsl peakTHBOB IO OPTAHHUYECKOM XUMHUU.

10. Habop uHAMKATOPOB.

11. Ha0op myiakaToB [0 HEOPTaHUYECKOM U OPraHUYECKOW XUMUU.

Texnuueckue cpedcmea 0Oy4eHUs.:

-TB

- BUJICOMarHuTo(hoH

- KOMITBIOTEP

Ayouosuzyanvhvle cpedcmea o6yuenus.
1. DVD Oprannueckast xumusi. Yacte 2. [lpupoaHsie UCTOYHUKHU YriieBoAOpooB. CUpThl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBbIE KUCIOTHI. CIoXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumusi. Yacts 4. Yruneosl. 11 onbiTos, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcomepkalue OpraHUYecKue BellecTBa. benku.
CuHTeTH4ecKe BHICOKOMOJIEKYsipHbIE BemiecTBa. 20 onbITOB, 28 MUHYT.

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



3.2. UnpopMmannoHHoOe obecnedeHre peajn3aluu NporpaMmbl

IlepeyeHb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJIbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M01M0TEYHOT0 hoHaA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJis CpeTHEro MpodecCHOHATbHOIO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3f., WCOp. ¥ JOM. —
Mockga: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. I'yceBa, E.B. Xumus nns CIIO.: yue0.-meron. nocobue / M.P. 3uranmuna, J[.1. Kynukosa;
Kazan. nau. uccnen. rexuon. yH-1; 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 obpamenus: 31.03.2023) / - Pexxum goctyma: Uisl aBTOPH3. IOIH30BATEIICH.
2. YepnukoBa H.FO. Xumus B nocTymHOM H3IOXKeHUU: ydeOHoe mocobue ans cno / H.FO.
UepHukosa.- 2-e usg., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onexktpoHHblii // Jlanb: 53nekTpoHO-OuOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamenus: 31.03.2023) / - Pexxum mocryma: ais
aBTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-monynsipHbIi MPOEKT «IJIEMEHTHI O0NbIIoN HayKu « ((pu3uka, XMMUs, MaTeMaTHKa,
aCTPOHOMHS, HayKa O >KU3HHU, Hayka o 3emuie). HOBOCTH Hayku, KHUTH, HayYHO-TIOMYJISIPHBIC
CTaThbH, JICKIMH, SHIOUKIONeaun. https://postnauka.ru/themes/chemistry - JeKIuMA MO XUMHUHM Ha
caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum goctymna: cBOOOIHBIH.
2. CalT Hay4yHO-NIONYJSPHOIO JKypHana «XUMMs W 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.
3. CallT o0 XuMHUM: KIaCCHUYeCKHe Y4YEOHUKH, CIPABOYHUKH, DHIUKIONEIUH, TOUCK
OPTraHWYECKUX U HEOPTaHWYECKUX PEaKIIMi, COCTABIICHUE YpaBHEHHU peakuuid. https:// www.
xumuk.ru/ Pexum noctyna: cBOOOHBIH.
4. Tlnatrpopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(DEPEHITNH. [ DNEeKTPOHHBIHA
pecypc]. Pexum nocryna: https://zoom.us/.
5. DOnektponHas wuHPOPMAIIMOHHO-00pa3oBarenbHass cpena Ha 1maatdhopme Moodle.
[DnexTpoHHBIN pecypc]. Pexum nocryna: https://moodle.ospu.su/

3.3 Ilporpamma oOecnedeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecrneYeHus


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYUEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

PaCKpBIBAIOTCS Uepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HAalpaBIeHHbIC Ha (JOPMHUPOBAHUE OOLINX

KOMIIETCHIIMH 110 pa3JelaM U TeMaM COJIep)KaHus yueOHOTro MaTepuaa.
[TpomesxyTounas arrecrauus B popme qudhepeHIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIEeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpHUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaun Ha COCTaBJIEHHE
K 4.3 P3: Tema 3.1 XUMHYECKUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha MCIOIb30BaHUSA
JIP 2,4,16,23,30 4.3 XHMHUYECKOH CHUMBOJUKH U
P5: Tema 5.1 Ha3sBaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHUW IS COCTABIICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHUS,
- [Ton6Gop, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmMBaHUE COOOIICHMIA
IIK 4.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3agaHusa Ha MCIIOJIb30BAHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHUMBOJIUKH U
4.3 Ha3BaHUM COCAMHEHUM IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKIYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M MPUKIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBIICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINOJIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, amamuz ®
npeoOpa3oBaHue yaeOHOH
uHpopManuu

OK.04
IIK 4.,3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA WX MOATrO0TOBKHU;

- 3ajaHus Ha MCIOJIb30BaHUS
XUMHUYECKOH CHMBOJHUKUA U
HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIaType
MEXyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH W TPUBHAIBHBIX
HA3BaHWM JUJISI COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpraT  BBINONTHEHHS
MIPAKTUYECKON pabOThI;

- PesynmpraT  BBINONTHEHHS
nabopaTopHOH PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHaAIN3 |
npeoOpa3oBaHKe yueOHOU
nH(popMaluu

OK.07

IIK 4.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOMU
nH(pOpMaIInu;

S MTEPEYEHD UCITIOJIB3YEMBIX METOJ0OB OB YYEHUA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIC YIPAKHEHUS IO 3aKPEIUICHUIO M OTpPabOTKe

HN3YUCHHOT'O MaTCpuajia

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

MMpEe3CHTalsd, BUKTOPHHA, KBECT.




