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1 MACHOPTPABOUYEATIPOT PAMMBIYUYEBHOMN IUCITATLIIAHBI
OV /. 12 XUMUAA

1.1 ObaacTenpumeHeHnsipadoyeii NpPOrpaMmbl

Pabouas nporpamma yuyeOHOM AUCHUIUIUHBI ABISAETCSA YaCThIO IPOTrPAMMBI CPEHEro (IIOJIHOIO)
obmero obpazoBanus no cnenuaibHoctu CIIO 23.02.08 CTpoUTENbCTBO KENIE3HBIX JOPOT, MyTh U
IIyTE€BOE XO3AUCTBO.

[Tpu peanusauuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCsl pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIe AUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH, JJIEKTPOHHOE 00yUYEHHE.

Pabouas mporpamma yueOHON AUCHHUILIMHBI MOXKET OBITh MCIOJB30BaHA B MPOQECCHOHATBHOM
MOATOTOBKE, MEPEIOArOTOBKE M MOBBIMICHUH KBaTM(HUKAIIMK padounx 1o npodeccusm: 14668 Montep
nyty; 18401 Curnanucr.

1.2 Mecrto y4yeOHoli rucuuminHbl B crpykrype OIIOII-IIIICC3:

OO1eoOpazoBarenbHas TUCLUILIMHA «XUMUSDY M3ydaeTcsl Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
LUK Y4eOHOro IIaHa OCHOBHOM MpoQecCHOHATBbHOM 00pa30BaTelbHOM MPOrpaMMbl YKPYIHEHHBIX TPYIIT
cnenranbHOCTel / ipodeccuii: 23.00.00

TpyaoeMKOCTh MUCIMILTHHBI « XUMHsD) Ha 0230BOM YPOBHE COCTaBIISIET /2 yaca, U3 KOTOpbIX 64 yaca —
0a30BBI MOAYJH (6 pa3eoB) U 8 4acOB — MPUKIATHOW MOIYJh (1 pas3ien), BKIIOYAOIIHNA MPAKTHKO-
OPHUEHTHPOBAHHOE COJIEP)KAHNE KOHKPETHOM MPOGECCHUU UIH CICIIUATBHOCTH.

[TpuxnanHoil Moaysb BKIHOYAET ONUH pa3aen. Paznen 7 «Xumus B ObITY M NPOU3BOJICTBEHHOM
NeSITeIbHOCTH YelioBeka» peanusyetcs ans cnenuanbHocTH 23.02.08 CTpouTenbCcTBO KeNe3HbIX T0por,
MyTh ¥ MyT€BOE XO3SHCTBO HA MaTepuase, CBI3aHHOTO C JKOJIOTHMYECKON OE30MacHOCTHIO M OLEHKOMN
MOCIIEACTBHI OBITOBOI M MPOU3BOICTBEHHOM JIEATENBHOCTH, 110 OTpacisaM Oyayieil mpodeccHnoHaTbHON
NeSATEIbHOCTA 00YYaFOIIIXCSL.

1.3 [InanupyeMblepe3yJibTATHIOCBOEHUSITYYe€OH O TUCIIUTLINHBI:
1.3.1 Ilens y4eOHON AUCIUIUIHHBL:

®opMHUpOBaHUE YCTYACHTOB MPEICTABICHHUS 0 XMMUYECKON COCTaBIISIONICH eCTeCTBEHHOHAYYHOM
KapTUHBI MUpPAa KaK OCHOBBI NPUHSATHS PENICHWA B XKU3HECHHBIX M IMPOU3BOJCTBECHHBIX CHUTYAIIHSX,
OTBETCTBEHHOTO MTOBE/ICHUS B IPUPOTHON Cpejie.

3anaunau CIUILIHHDI:

1) CdopmupoBarh MOHUMaHHE 3aKOHOMEPHOCTEH MMPOTEKAHUS XHMHUYECKHX TPOIECCOB M
SBIICHU B OKpYyXKaloIlled cpeae, IEIOCTHOW HAyYyHOW KapTUHBI MHpa, B3aUMOCBS3H H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) Pa3BuTh yMeHHsS COCTaBISATH (OPMYJbI HEOPraHHYECKHMX W OPraHMYeCKHX BEIIECTB,
YpaBHEHHSI XUMHUYECKHX PEAKIMid, OOBSICHATh MX CMBICI, MHTEPIPETUPOBATH PE3YIbTAThl XUMHUECKUX
IKCIIEPUMEHTOB,

3) CdopmupoBaTh HaBBIKH MPOBEACHUS MPOCTEHIINX XUMHUYECKHX DKCIIEPUMEHTAIbHBIX
WCCTIEAOBaHUN ¢ COOJIOICHHEM TIpaBUiI O€30MacHOr0 OOpalIeHHs CBEIIECTBAMH M J1a0OPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh WHGOPMAIMIO XUMHYECKOTO XapakTepa W3 pa3IMYHbIX
HWCTOYHHKOB;

5) chopmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIICACTBUS CBOCH JIEATEIILHOCTH U XUMHUECKUX
MIPUPOTHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MTPOIECCOB;

6) chopMHUpOBATh MOHMMAHUE 3HAYUMOCTHU JOCTIKEHHH XUMHUCCKOM HAYKU M TEXHOJOTHI JIJIS
pa3BUTHSI COLIMATBHOMN U IPOM3BOJICTBEHHOM cdep.



1.3.2 B pe3ynbpTaTe 0CBOCHHS YUeOHOW TUCIMIUIMHBI O0YJarOIIHICS JOHKEH

yMeTh:

- Ha3bIBaTh M3yUYECHHbBIC BEIIECTBA MO "TPUBUATBHON" MM MEXyHAPOIHON HOMEHKJIATYpPE;

- ONpEIENATh: BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMUMHYECKUX AJIEMEHTOB, THUIl XHMHUYECKOU
CBSI3U B COCIMHEHMSX, 3apsijl HOHA, XapaKTep CPe/bl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COCAMHEHUM,
OKHCJIIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K Pa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCTUHCHHIA,

- XapaKTepU30BaTh: JIEMEHTBl MAJIbIX IIEPUOAOB MO HUX MOJIOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa; oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHWYECKHUX COCIMHEHHH; CTPOCHHUE M XHMHUYECKHE CBOMCTBA HM3YYEHHBIX
OPraHUYeCKUX COCAUHECHUM;

- OOBSICHSTH: 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOEHUS; MPUPOAY XUMHUECKON
CBSA3M (MOHHOM, KOBAJEHTHOM, METAJJIMYECKON), 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKUuu H
MOJIOXKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

- BBINOJHATh XUMHUYECKUM JKCHEPUMEHT IO PACIO3HABAHUIO BAKHEHIIMX HEOPTaHMYECKUX U
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSTEIbHBINA MOUCK XUMUYECKOW MH(POPMAIIUH C UCIIOIB30BAHUEM PA3INYHBIX
WCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX HM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HurtepHerta);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Mepesaud XUMHUECKOH HHPOpMAIH U ee
MIpEJICTaBJICHHS B pa3IMYHBIX (JOpMax; UCIOIb30BATh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON
NESATEILHOCTH U TOBCEIHEBHOW XU3HMU JUJIS: - OOBSCHEHUS XUMUYECKUX SIBICHUW, MPOUCXOMSAIINX B
npupoae, OBITY M Ha TNPOM3BOACTBE;, - OINpPEIEICHHs BO3MOXHOCTH MPOTEKAHHUS XUMHYECKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX M OLIEHKH MX MOCJIEICTBHIA;

- KOJIOTUYECKUTPaMOTHOTOTIOBEICHUSBOKPY KAIOLIEH cpee;

- OLICHKU BIIMSIHUSI XMMHUYECKOT'O 3arps3HEHUs OKpPYXarolled cpelpl Ha OpraHu3M 4YelOBeKa U
JPYTHUE KUBbIE OPTAHU3MBI;

- Oe3zomacHOro oOpamieHuss ¢ TOPIOYUMU U TOKCHYHBIMHM BEIIECTBAMH, JIaOOpaTOPHBIM
000py/I0BaHUEM;

- IPUTOTOBIIEHUSPACTBOPOB3a/1aHHONKOHIICHTPAIIUMBOBITYMHATIPOU3BOCTBE;

- KPUTHYECKOW OILIEHKH JIOCTOBEPHOCTH XMMHYECKOW HMH(OpMalUU, TOCTYMAOMEeH U3 Pa3HbIX
HMCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBSI3b  y4€OHOW  JUCHUIUIMHBI C  OCOOCHHOCTSMH  Tpodeccuu
npodeccnoHaNbHOM IeATENbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 JaHHON yueOHOM NUCIUTUIHHE.

3HATh:

- BOXHEUIINE XUMHYECKHE TIOHATUS: BEIIECTBO, XUMHUYECKHU DSJIEMEHT, aToOM, MOJIEKYJia,
OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJIIpHas MaccChl, MOH, aJUIOTPONUS, WM30TOIbI, XMMHUYECKasi CBS3b,
3IEKTPOOTPHUIIATENHHOCTD, BAJICHTHOCTh, CTEIIEHh OKUCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS, PAaCTBOPBI, JIEKTPOIUT U HEIIEKTPOIUT,
ANEKTPOIUTUYECKAsT JUCCOLMAIUS, OKUCIUTEIh W BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAaHOBIIEHUE,
TEIUIOBOM J(PQEeKT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTalu3, XUMHYECKOe pPaBHOBECHE,
YTJIEPOIHBIN CKeleT, GyHKIIMOHATbHAS TPYIINa, H30MEPHSs, TOMOJIOTHS;

- OCHOBHBIE€3aKOHBIXUMHH:COXPAaHEHUSMACCHIBELIECTB,1I0CTOSIHCTBACOCTaBA, IEPHUOUIECKHI
3aKOH;

- OCHOBHBICTEOPUMXUMHH: XUMHIECKOUCBSI3H,IIEKTPOTUTHIECCKOMTUCCOITUAIIAN, CTPOCHUS
OpraHUYECKUXCOEIMHEHUH;

- BOKHEUIIIE BEIIECTBA M MAaTEPHAIIBI: OCHOBHBIC METAJIBI U CIUJIABbI; CEpPHAsl, COJITHASI, a30THASH
YKCyCHasi KUCJOTHI; IIEI0YH, aMMHAaK, MUHEpaJdbHbIe YIOOpPEHHs, METaH, TUJICH, alleTUIeH, OeH301,
ATaHOJI, )KUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmai, KjieTdyaTka, OeTKd, HICKyCCTBEHHBIEC M CHHTETUIECKHE
BOJIOKHA, Kay4yKH, MJIaCTMACCHI.



1.3.3 [Inanupyemplie pe3ysIbTaThl OCBOCHHS YU€OHOTO TIpeIMeTa:

Ocoboe 3HaueHHEe yUeOHBIN peaMeT umeeT npu popmupoBanuu u pazsutun OK.

Oo1ue
KOMIIETEHIINH

IInanupyemblepe3yabTaTbI00ydeHHS

Oo0mme

JAucuuiuimHapHbie

0K 01.

Bri6upats criocoOsl
pemnIeHus 3a1aq

PO ECCHOHATTEHOM
JeATSIIbHOCTH
MPUMEHHUTEIIBHO K
Pa3ITHIHBIM
KOHTEKCTaM.

BuacTuTpy/10BoropocnuTaHu;:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH

MacTepCTBa, TPYI0T00HE;

- TOTOBHOCTb K aKTUBHOM JCSITCIHLHOCTH

TEXHOJIOTMYECKON U COLMATILHOU

HaIPaBJICHHOCTH, CITOCOOHOCTh

VMHUIMUPOBATh, INITAHUPOBATH U CAMOCTOSITEIIHLHO

BBITIONHATH TAKYIO AEATEILHOCTD;

- HHTEpEC K pa3IuIHbIM chepam

podeCCHOHATBHOWIESITETEHOCTH,

OBnanenne yHHBepCAIbHBIMH

MO3HABATEIbHBIMH J€HCTBUAMM:

a)0a30BbIeJIOTHYeCKHENeHCTBHS:

- CaMOCTOSITENNFHO (DOPMYIMPOBATH U

aKTyaJIn3UpPOBaTh MPOOJIEMY, paccMaTpUBaTh €e

BCECTOPOHHE;

- yCTaHaBIHMBATHCYIIECTBEHHBIMITPH3HAKAIH

OCHOBaHUSIISICPaBHEHNUS, Ki1acCU(DUKATHAN

00001IeHuS;

- OTIPEACTATHIENINACSITETFHOCTH,32/1aBaTh

MapaMeTPhId KPUTEPUH UX JOCTHKECHUS,

- BBIABJIITb3aKOHOMCPHOCTUHMIIPOTUBOPCUUA B

paccMaTprUBACMBIX ABJICHUAX,

- BHOCHUTDH KOPPECKTHUBELI B ACATCIILHOCTD,

OLCHUBATECOOTBETCTBUECPE3YJILTATOBLECIIAM,

O]_[eHI/IBaTI)pI/ICKI/IHOCHGJJ;CTBI/Iﬁ JACATCIIBHOCTH,

- pa3BUBaTh KpEaTHBHOE  MBIIUIEHUE  IPU

PElIeHNH )KU3HEHHBIX TTPo0IeM

0)0a3oBblencciieI0BaTeIbCKUeIeHCTBIA:

- BJIaJeTh HABBIKAMH  y4eOHO-
HACCIIEIOBATENbCKOM U IIPOEKTHOU
ACATCIIbBHOCTH, HABBIKAMHU PA3pPCIICHUA
pooJieMm;

- BBIABJIATH IPUYNHHO-CJICICTBEHHBIC CBA3U U

AKTyaJIM3UPOBATh 3a1a41y, BBIIBUTATh T'MIIOTE3Y

€€ pCIICHHA, HAXOAUTh apTYMEHTBI 1JIA

JIOKa3aTeJIbCTBA CBOMX YTBEPIKACHUH, 33/1aBaTh

rapaMeTpsl ¥ KPUTEPUHN PEIICHHUS,

- aHAJIM3UPOBATH IMOJYYCHHBIC B XOJIC

3aaa4u pe3yJibTaTbl, KPUTHUCCKHU

OLICHUBATh UX NOCTOBEPHOCTD,

HpOFHO?:I/IpOBaTI) N3MCHCHHEC B HOBBLIX YCIIOBUAX]

Y4eOHbIMU

perieHus

- BJIaJICTh CHCTEMON XUMHUECKUX
3HAHUHU, KOTOpPask BKIIFOYAET
OCHOBOITOJIATAIOIIHE TOHSATHS
(XMMUYECKHI AJIEMEHT, aToM,
3JICKTPOHHAs 000JI0UKa aToMa, S-, P-
, d-3ImeKkTpOHHEBIE OpOHTAIH
aTOMOB, FIOH, MOJIEKYJIa,
BaJICHTHOCTS,
3JIEKTPOOTPHUIIATETTHHOCTD, CTETIEHb
OKHCTICHNS1, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBII
00BeM, YTIIEpOTHBIHN CKENeT,
(hyHKITMOHAIBHAS TPYIITIA,
paIuKaIA30MEpHsl, U30MEpEI,
TOMOJIOTHYECKHUIA PsiJl, TOMOJIOTH,
YTJICBOOPOJIbI, KUCIOPOA- U
a30TCOJICpKAIUEC  COCAUHEHUS,
OHMOJIOTUYECKU aKTUBHBIC
BerecTBa (YIJIeBOIbI, JKUPHI,
OeJIK1), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHMSI, KpUCTAJLUTYECKast
peleTKa, TIBI  XUMAYEeCKIX
peakuuii (OKUCITUTETHHO-
BOCCTaHOBHUTEJBHEIE, 3K30- U
SHJIOTEPMHYECKHE, PEAKIIUH
HUOHHOTO o0OMeHa), pacTBop,
AIEKTPOJIUTHI,  HEIIEKTPOIUTHI,
3JIEKTPOJIUTHYECKAST
JTUCCOTIHAITHSI, OKUCIIUTEI,
BOCCTaHOBHUTEJb, CKOPOCTH
XUMHAYECKOH peaKin,
XUMHYECKOE paBHOBECHE),
TEOPHH U 3aKOHBI (Teopus
XUMHAYECKOTO CTPOSHHS
opranndeckux Bemects  A.M.
Bytneposa, Teopus
AEKTPOITUTHIECKON
JTUCCOIIUAIVH, TIEPUOITYESCKUI
3akon/[.M1.MeHneneeBa,3akoH
COXPaHEHHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XUMHH,
(hakToNOTHYECKHE CBEJICHUIO




- YMETh TEPCHOCHTH 3HAHUS B TIO3HABATCIHHYIO U
MIPAKTUIECKYIO 00JIaCTH )KU3HECITEIIEHOCTH,

- yMeTh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX

MIPEAMETHBIX 00JIacTeH;

- BBIABUI'aTh HOBBIC nacu, npeaiiaratb
OPHUTMHAJIBHBICTIOAXOAbI U PCIICHUA,
- COCOOHOCTH ux HUCIIOJIBb30BaHUs B

HO3HaBaTCHLHOﬁHCOHHaﬂBHOﬁHpaKTI/IKG

CBOJMCTBAX, COCTaBe,NOY4ECHUNHT
Oe3onacHOM HCIIOJIb30BaHUU
BaXHEMIIMX HEOPraHMYECKUX H
OpPraHUYECKUX BELIECTB B OBITY U
MIPaKTUIECKOHN EATEIBHOCTH
YeII0BEKa;

- YMETh BBISABIIATH XapaKTepHbIE
MIPU3HAKU U B3aUMOCBS3b
W3y4YEHHBIX MMOHITUH, IPUMEHSTh
COOTBETCTBYIOLIHE MTOHATHSA IIPH
OIMCaHWUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUXHOPTaHMIECKUX
BEILIECTB U MX MPEBpaILCHUIA;
BBIBIIAITH B3aUMOCBSI3b

XUMHAYECKHX 3HAHUN C
MOHATHUAMHAUIIPEACTaBICHUSIMH
JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETb UCIOJIb30BaTh
HauMEHOBAaHUS XUMUYECKUX
COCIMHEHU N MEXIYHAPOJHOTO
C0103a TEOPETHUUECKOU U
MPUKIAAHON XUMUH U
TpUBUAJIbHBIE HA3BAHUS

BaXHEUIIINX BEIIECTB (ITHJICH,
alleTUIICH, TIUIEPHH, (EHOI,
(hopmanpaerus, ykCycHasi KHUCJOTa,
TJIULYH, YIapHbII ras,
YIJIEKUCIIBIN Ta3, aMMHaK,

raiieHasl U3BECTh, HeraleHas
U3BECTb, IMTHEBAS COJIA U

JIPYTHX), COCTABIATH (POPMYITBI
HEOPraHMYECKUXHOPTraHNYECKUX
BEILIECTB, YPABHEHUSI XUMHUYECKHX
peakuuii, OOBSACHATH HMX CMBICT,
MOJITBEPKIATh XapaKTepHbIE
XUMHYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHA
OKCepUMEeHTaMU | 3aIlUCSIMU
YpaBHEHHI XUMHUYECKUX PEAKLIUIA;

- YMETh YCTaHABIIUBAThH
MIPUHAUICKHOCTh U3yYEHHBIX
HEOPTaHWYECKHX H

OpPraHMYECKUX BEIIECTB K
ONpEJIETICHHBIM KJIaccaM U
rpymnIaM COeANHEHNH,
XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIITNIEC CBOICTBA;

- ONPENENATH BUBI
XHUMHUYECKUXCBA3EH

(xoBasleHTHAsA, MOHHAS,
MEeTaJITH4ecKasi, BOIOPOJHAs),
TUTBIKPUCTAIUTHYECKUXPEIIETOK




BEILIECTB; KJ1acCH(HLIPOBATH
XUMHUYECKUEPEaKLIny;
c(hOopMUPOBATHIIPEACTABICHUS:

0 XMMUYECKOH COCTaBIISIOIIEH
CCTECTBEHHOHAYYHOI KapTHHBI
MUPA, POJIY XUMUH B IO3HAHUH
SIBIICHU TIPUPOJIBI, B
(hOpMHUPOBAHUY MBILICHUS U
KYyJIBTYpPBI INYHOCTH, €€
(yHKIIMOHAIEHOUTPAaMOTHOCTH,
HEOOXOIUMOM IS pelIeHUsI
MPAaKTUYECKUX 3a7a4 U
HKOJIOTHYECKH 000CHOBaHHOTO
OTHOILEHHUS K CBOEMY 30POBBIO U
MpUPOAHON cpelie;
YMETBIIPOBOAUTHPACUETHIIIO
XUMUYECKAM (opMyliam 1
YPAaBHEHHSAM XUMUYECKUX
[PEAKLMM C UCIIONIB30BAHUEM
(DU3UYCCKUX BEJINYMH,
XapaKTepU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHON CTOPOHBL:

Macchl, 00beMa (HOpMaJIbHbIC
YCIIOBHSI) Ta30B, KOJTMYECTBABEIIECTBA
;

- ICIIOJIb30BaTh CUCTEMHbIE
XMUMUYECKUE 3HAHUS IS
[IPUHATHUS PELLICHUN B
KOHKPETHBIX )KU3HEHHBIX
CUTYyaIHsIX, CBI3aHHBIX C
BEIECTBAMHUMXIIPHMEHEHHEM.

OKO02. Bo0s1acTHIICHHOCTHHAYYHOT OTIO3HAH A : - YMETb IUIaHUPOBATH U BBINOJIHATh
Mcnonp30BaTh - CDOPMHUPOBAHHOCTh ~ MHPOBO33PEHIIS, XUMUYECKHN
COBpEMEHHBIE CPEJICTBA  |COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PKCTIEpUMEHT (TIpeBpaIieHUS
MOVICKa, aHAIIN3a H [pa3BUTHUS HAYKH U OOIIECTBEHHON MPaKTHUKH, OpraHMYECKUX BEIIECTB IIPH
MHTEPIIPETAITIN OCHOBAHHOT'O Ha INAJIOTeKYIbTYD, HarpeBaHUM, Oy YeHHUEITHIICHA
uH(OopMaIK 1 CIIOCOOCTBYIOIIETOOCO3HAHIIOCBOCTOMECTAB 1 M3y4eHHUe ero CBOMCTB,
MHPOPMAITUOHHBIE MOJINKYJIBTYPHOM MHUPE; KauyeCTBEHHBIE pEaKI[ui Ha
TEXHOJIOTUU JJISL - COBEPIICHCTBOBAHUE SI3bIKOBOM U QJIbIETU b, KPAXMAJL,YKCYCHY IO
BEITIOJTHEHUS 337124 MUTATEIBCKOM KYIBTYpPHI KaK CPeACcTBa KHCJIOTY; IeHaTypalys OeJIKOB
npodeccroHaTBLHOM B3aUMOICUCTBUSIMEXKTYIIOABMH U MIO3HAHUSI MUPA; [IPU HarpeBaHUU, LIBETHHIC
e TENBHOCTH. 0CO3HAHKE LIEHHOCTH HAYYHOU AEATeIbHOCTH, [peakiuu OeKOB; MPOBOJINUTH
TOTOBHOCTB OCYIIECTBIIATH MPOEKTHYIO U [peaKIMi HOHHOTO 0OMeHa,
MCCIIEIOBATENBCKYIO IEATENFHOCTh MHANBH Ty aIbHO MOTIPEACIIATh CPEAy BOIHBIX
B CPYIIIE; [PACTBOPOB, KAUECTBEHHBIE
OB1aieHeyHUBEPCATBLHLIMUYYe0HBIMU peakurHacyTb(ar-,KapOoHaT- 1
Mo3HABATEJIbLHBIMM JeHCTBUAMM: XJIOPUI-aHUOHBI, HA KATHOH
B)padoTacundopmanueii: AMMOHUS; PeLIaTh
BJ1aJIeTh HABBIKAMU TTOJTYYeHUsI UH(QOPMAITUH SKCIIEpUMEHTAIbHBIC 33/1a4H 110
M3 MCTOYHUKOB Pa3HbIX THUIIOB, reMaM "MeTtaisl" u
CaMOCTOSITEJIbHOOCYILECTBIIATHIIONCK,aHAIU3, "HemeTaiipl")BCOOTBETCTBUHC
CHCTEMAaTU3ALMIOMUHTEPIPETALIUIO MpaBUJIaMU TEXHUKU

0€3011aCHOCTHUIIPHOOPAIIICHHIC




NudopManuu pa3auuHbIX BHAOB U popm
MpeJICTaBICHUS;

C03/7aBaTh TEKCTHI B PA3JIMYHBIX (hOpMaTaxX C y4eTOM
Ha3HAYCHUS WH(POPMAITUH U 1ICJICBOH ayIUTOPUH,
BEIOHpAs ONTUMAIBHYIO (hOpMy IpeACTaBICHUS U
BU3YyaJ3aIINY;

- OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh
WHQOPMAITUH, €€ COOTBETCTBUE MPABOBLIM U
MOpPaITLHO-3THYECKUM HOpMaM;

- FICTIOJTb30BAThCPEICTBAMH(OPMAITMOHHBIXH
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
OpraHU3allMOHHBIX 327144 C COOII0IeHIEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, THTHEHBI,

[pecypcocOepeKeHus], PABOBBIX U 3THYCCKUX
HOPM, HOPM HH(OPMAITMOHHOW 0€30IaCHOCTH;
BJ1aJICThHABBIKAMHUPACTIO3HABAH SN 3AIIUTHI
mH(DOopMAaIHH, THPOPMAIMOHHOHN 6€30MaCHOCTH
VIMYHOCTHU

BEIIECTBAMU U 1a00PaTOPHBIM
000pyI0BaHHEM; TIPE/ICTABIIATD
[PE3YJIbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (hopMe 3ammcu
YPaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GopMyIUpPOBaTH
BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB;
[YMETh aHATU3UPOBATH
XIMHYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB
(cpencTB MaccoBoii HH(popManuy,
ceTh MIHTEpHET U IpyTHE);
BJ1aJ€ThOCHOBHBIMUMETOAAMHU
HAYYHOTO MTO3HAHUS BELIECTB U
XUMHYECKUX SBICHUN
(HaOmroqeHre, n3MepeHue,
HKCIIEPUMEHT,MOJICITUPOBAHHE);
[YMETh MPOBOANTDH PACUETHI 110
XUMHYECKUM opMyIiaM H
YPaBHCHUAM XUMHNUYCCKUX
[pEaKUUN C UCTIOIb30BAHUEM
(hPM3UIECKUX BENIUYH,
XapaKTepH3YIOUINX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, 00beMa (HopMallbHbIC
[YCJIOBHST) Ta30B, KOJMYECTBA
BEIIIECTBA; UCIIOJIB30BATh CHCTEMHEIC
XUMHNUYCCKHUEC 3HAHUA

TSl IPUHSITHS PEIICHUH B
IKOHKPETHBIX KU3HCHHBIX
CUTyallndaX, CBA3aHHBIX C
BeleCTBAMHUUUXIIPUMEHEHUEM

OKO04.

Db dexTnBHO
B3alMOEHCTBOBAThL

1 paboTaTh B
KOJUIEKTHBE M KOMaHJIE.

I'0TOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEECIICHHUIO;

- OBJIa/ICHUC HABBIKAMU Y4E€OHO-HUCCIIEIOBATEIIBLCKOM,
MPOEKTHOHN M COLUATIBHON 1EATETBHOCTH;
OByaieHNe YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMUAEHCTBUAMU:
0)cOBMeECTHasIIESITEJILHOCTh:

- IOHMMAaTbUUCIIOIb30BaTHIIPEUMYIIIECTBA
KOMaH/JHOUM W WHAWBHIYaJTbHON pabOTHL;

- IPUHAMATBLEINCOBMECTHOMIESTEIILHOCTH,
OpraHU30BbIBaTh M KOOPAWHUPOBATH IEHCTBUS

10 €€ JTOCTHXKEHHIO: COCTABIIATH IIJIaH

IeCTBUMA, pactpeesisiTh POJI C Y4ETOM MHEHUM
[YIaCTHUKOB 00CY>KAaTh pe3yJIbTaThl
COBMECTHOHpPaOOTHI;

KOOPAMHHUPOBATH U BBHITTOIHATH pabOTy B

[YCJIOBUSIX PEAIbHOTO, BUPTYAJILHOTO H
KOMOWHHPOBAaHHOT'O B3aHMMOJICHCTBUS;
OCYLECTBIISATBIIO3UTUBHOECTPATETUIECKOE

- YMETh IJIAHUPOBATH U BBIIOJHSTH
XUMHYECKUNA

SKCIIEPUMEHT (TIpeBpaIeHUS

OpraHMYECKUX BEIIECTB IIPH

HaTpeBaHUM,TOTyYeHHUEI TUIICHA

1 U3yUYEeHUE €T0 CBOUCTB,

KadeCTBEHHbIE PEaKLIUU Ha

QJIbJIETH B, KPAXMaJL,YKCYCHYIO

KHCIIOTY;

- ICHaTypaIusi OEITKOB

NPy HarpeBaHUH, [IBETHBIE

[peakiuy OeNKOB; POBOJIUTH PEAKIINN

MOHHOI'O 00OMEHa, ONPEACIISATh CPeILy

BOJIHBIX PaCTBOPOB, KaYECTBEHHBIE

peakuuHacyibpaT-,KapOoHaT- 1

XJIOPHJI-aHUOHBI, Ha KATHOH

AMMOHWUST;

- pemaTL BKCHepI/IMeHTaHBHBIe 3aaa4yun
o TeMaM "Metamiel" U




MOBEJCHUE B PA3IMYHBIX CUTYALUSIX, IPOSIBISATh
TBOPYECTBO U BOOOpakeHre, ObITh HHUIIMATHBHBIM
OBJj1aieHNe YHUBEPCATLHBIMHU
peryJsiTUBHbIMM/IE CTBUSIMU:
r)NpUHATHECEOANIPYTUXTI0/Aei:

MPUHAMATH MOTUBBI U apTYMEHTHI APYTUX

ITro/1el TP aHAIM3€E PE3YIBTATOB JACSITEILHOCTY;
MpU3HABATh CBOE MPABO U MPAaBO IPYTHX JIOJIEH Ha
OIINOKU;

[pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIHH
IIPYTOro 4eIoBeKa;

"HemeTamisl'" ) BCOOTBETCTBUUC
MpaBUIaMU TEXHUKU
0e301acHOCTUNPHOOpAILIEHUNC
BEIISCTBAMHU U 1a00PaTOPHBIM
000pyIOBaHHEM; IIPEACTABIAT
[PE3YJIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3amrcu
YpaBHEHHMI COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBaTH

BBIBOBI HA OCHOBE 3THX PE3yJIbTaToB

OKO7.

ConelicTBOBaTh
COXpaHEHHIO
OKpYKarollencpebl,
pecypcocOepekeHmro,
MPUMEHSTH 3HAHUS 00
N3MCHCHUH KJIMMarta,
MPUHIIUIIEI OEPEXKITMBOTO

B 00macTy 9KOJIOTMYECKOTO BOCTIUTAHHUS:
c(hOpMHPOBAHHOCTH IKOJOTUIECKOI KyIbTYpHI,
MMOHUMAaHNEC BJIMAHNA COLIMAJIBHO-

SKOHOMUYECKHX MPOIIECCOB Ha COCTOSTHUE MPUPOIH
0l 1 colMaIbHOU cpeabl, OCO3HAHUE

TII00ATFHOTO XapaKTepa IKOJIOTHIECKHUX MpodieMm;
- IUITAHUPOBAHUE U OCYILIECTBIEHUE NEUCTBUH B
OKpY>Karolllel cpelie Ha OCHOBE 3HAHMSI LieJIeH

- chopMHPOBATE IPECTABICHUS:

0 XUMHYCSCKOH COCTABJISIOIICH
ECTECTBEHHOHAYYHOU KapTHHBI MUPA,
[POJIM XMMHHU B ITO3HAHUHA SIBJIEHUH
MPHUPOJIBL, B (HOPMUPOBAHUH
MBIIUICHUS U KyJIBTYPBI IHYHOCTH, €€
(YHKIIMOHAIBEHOW TPAMOTHOCTH,
HE0OXO0IUMOH /ISl pelIeHHUs

BBITIOTHATH paOOTHI IO
MMPOEKTUPOBAHUIO U
CTPOUTECIIBCTBY KCIJIC3HBIX
TOpor, 3eMIISTHOTO
MOJIOTHA U
HMCKYCCTBCHHBIX
COOPYXKEHUM

0COOEHHOCTH IPU CTPOUTENBCTBE JKEJIE3HBIX JOPOT,
[PEMOHTE U TEKYLIEM COJEPKAHUU
KEJIE3HONOPOXKHOTO IIYTH;

- IOHUMAaHNE TEXHOJIOTUYECKUX ITPOLIECCOB
MPOM3BOJCTBA PEMOHTHBIX pabOT
YKEJIE3HOIOPOMKHOIO ITyTH U COOPYKEHUI

MIPOM3BOCTBA, YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA,; MPAKTUYECKUX 3a1a4
B hexTHBHO - aKTUBHOE HETPUATHE JCHCTBUH, YKOJIOTHYECKH 0OOCHOBAHHOTO
IMeficTBOBAaTh MPUHOCSIINX BpPeJ] OKpPYXKaIoIIeH cpee; OTHOIIEHHUS K CBOEMY 37I0POBBIO U
Upe3BbIYaHBIX - YMEHHE [IPOTHO3UPOBATH HEOIArONPHUATHBIE MIPUPOTHON CpeneE;
CUTYyalUsIX PKOJIOTHYECKHE MOCIEACTBUS MPEINPUHIMAEMbIX |- YMETh COOIIOIaTh IPaBuIia
e CTBUN, IPENOTBPAILATD UX; HKOJIOTHUYECKH 11eJIecO00pa3HOro
- pacIlUpEHHE OIbITA JEATEILHOCTH MOBEJCHUS B OBITY U TPYIOBOH
HKOJIOTHYECKON HANPaBICHHOCTH; IMEATEIBHOCTH B LENAX
- OBJIa/ICHUE HABBIKAMU Y4YEOHO - COXpaHEHHs CBOETO 3/I0POBbS U
MCCIIEA0BATEIBCKOM, IIPOEKTHOM U COLMAIbHOU OKpY>KarolleH MPUPOAHON CPEbI;
IMeATEIIBHOCTH; [YIUTBIBATh OIIACHOCTD
BO3/ICHCTBUS HA JKUBBIE
OpraHu3MBbI ONpeIeIeHHbBIX
BELIECTB, TOHUMasl CMBICIT
MoKa3aTels MpeeNbHON
ITOMTyCTUMOW KOHIIEHTpalUn
11K 2.4. - YMEHUE ONPEIEISITh KOHCTPYKTUBHBIE - c(hOpMHPOBATH MPEJCTABICHUS: O

CBOICTBAaxX METAJUIOB, CIIJIaBaX, BUAAX
KOppO31H, 001aCTH IPUMEHEHUS
HEMETAJUTMYECKUX U
KOMITO3UIIMOHHBIX MAaTEpHaNoB,
BHJaX U CBOWCTBAaX TOIINBA,
CMa30YHBIX U 3aIIWTHBIX MaTepHanax,
CBOICTBaxX HEOPIaHMUYECKHUX U
OpraHNYECKUX COEINHEHUH MpU
CTPOUTENBCTBE JKEIE3HBIX JOPOT,
[PEMOHTE M TEKYIIEM COJEPKaHUH
PKEJIE3HOJOPOXKHOIO ITyTH.

B pesynbTare 0cBOCHUS MPOrpaMMBbl yU4eOHOTO MpeIMETa PeaTn3yeTcsl IPOorpaMMaBOCIIUTaHUS,

HarpaBjIeHHas Ha (POPMUPOBAHUE CIICAYIONIMX JIMYHOCTHBIX pe3ynbTaToB (JIP):




JIP 2 TlposiBnsitomMii aKTUBHYIO TPAKIAHCKYIO MO3ULHUIO, IEMOHCTPUPYIOMIUM TPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSIJAOYHOCTH, OTKPBITOCTH, KOHOMHYECKM AKTHUBHBIA M Y4YaCTBYIOIIUWA B
CTYJICHYECKOM M TEPPUTOPUATHLHOM CaMOYIPABICHWH, B TOM YHUCJIC HAa YCJIOBUAX JTOOpPOBOJILYECTBA,
MPOYKTUBHO B3aMMOJICHCTBYIOIIMI U YYaCTBYIOIIUHN B AEITEILHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 TlposiBAsIOMIMNA U IEMOHCTPUPYIOIIMM YBaXKEHHUE K JIIOJIAM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
coOcTBeHHOro Tpyaa. Ctpemsuuiicss K GOpMUPOBAHUIO B CETEBOM Cpejie TNYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «II(POBOTO CIIEAA».

JIP 16 Ilpuobperenue o0y4aromuMUcs COLIMATLHO 3HAUMMBbIX 3HAHUN O MPaBUIaX BEICHUS
IKOJIOTHUYECKOTO 00pa3a >KM3HU O HOpPMax M TPAAULIUAX TPYIOBOU JEATEIHHOCTH YeJIOBEKa O HOpMax H
TPaJAULIUAX MOBEICHUS YeI0BeKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIETYPHOM OOILIECTBE.

JIP23TTony4enneo0yqarmuMUCIBO3MOKHOCTUCAMOPACKPBITUSIUCAMOPEATA3AIIHS THIHOCTH.

JIP 30 OcymecTBasoOmMUA TMOUCK U HCIOJIb30BaHWE HHPOPMAIMKA, HEOOXOAUMOU s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33/1a4, MTPO(HECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPAUCOJEPKAHUE YYEBHOU JUCHUILINHBI

2.1 O6beM yueOHOI TMCHUIIMHBI 1 BUIbI YUeOHOH padoThl

Buny4eoHoii padoThbl Oo0bémBUacax

O0Bém 00pa3oBaTe/IbHOM MPOrpaMMbl Y4eOHOM M CHUIIIMHBI 72

BTOM YHCJIE:

OcHOBHOe coaepxxaHue 72

BTOM YHCJIE:

JIEKIIUU,YPOKHU 34
camocTosTeNnpHas pabora -
[IPAKTUYECKUE 3aHATUS 28
nabopaTOpPHBIE 3aHATHUS 10

I Ipomedcymounas ammecmayus: 8 hopme KOHMpoibHoU pabomsi 6 1 cemecmpe,
6 hopme ougpepenyuposarnnoeo 3auema 6o 2 cemecmpe




2.2 TemaTuyeCKHHIJIAHUCO/IEPKAHNEYIEOHOT0 MTPeIMeTa

1 2 3 4
DopmupyeMble
HaumeHoBaHue pa3iesioB U TeM Conep:kaHue y4eOHOIro MaTepHuaJia, IPaKTUYeCKUE U JIa00PATOPHbIE 3aHATHS Oobem ?g}q{;{eﬁ)ﬁlznn
o0yuaromuxcst 4acoB JII/I'll-,IOCTHLIe
pesyabTatsl (JIP)
Pa3nen 1.TeopeTnyeckue 0CHOBBI XUMHUH 8
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHoBHBbIE MOHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001Ielt xumuu. [leproanueckas OK 01 OK 02
[eproanyecKuii 3aK0H U cucrtema xumudeckux aementoB /.M. Menaeneesa. CtpoeHue aroma JIP 16,23,30
MepuoANYecKas cuctemMa Conep:xxanueydyeOHoromarepuasia
xumuyeckuxasnemeHTon/[. M. CoBpemeHHast MoJieNb cTpoeHus aroma. CUMBOJIMYECKUH S3bIK XUMUU. XUMUYECKHUM 3JIEMEHT.
Menpeneesa OnekrpoHHas KoHpurypaims aroma. Kiaccupukaims XMMHYECKUX JIEMEHTOB (s-, p-, d-
aeMeHThl). BajeHTHbIe 351eKTpOoHbL. BaneHTHOCTh. DIeKTpoHHAs TPUPOAA XUMUYECKON CBSI3H.
DNEeKTPOOTPULIATEILHOCTh.  Buapl  XUMHYECKOW  CBsI3W  (KOBaJCHTHasi,  HMOHHAsi,
MeTaJIJINYecKast, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHHUS. 2
Ilepuoauueckas cucrema xuMuueckux nemeHToB (.M. MenneneeBa. PU3UUECKUN CMBICTT
[Tepunoguueckoro 3akoHa [I.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX HMH MIPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHHEM
XumMudeckoro sinemeHtra B Ilepumonmyeckoil cucremMe. MHpPOBO33pEHUYECKOE W HAYYHOE
3HaueHue [lepuognueckoro 3akona /I.11. Menneneesa. IIpornossr /I.11. Menneneesa. OTkpbiTue
HOBBIX XUMHYECKHX DJIEMEHTOB
1.1.2 TlpakTuyeckoe 3ansitue Ne 1 Pemmenue npakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 9 OK 01 OK 02
3aaa4 1o teme:"OCHOBHbIE KOJTMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHUSIM [1K2.4

XUMHYECKUX peaKiuii”




2

4

IpopuiabHbie 1 npodecCHOHATBHO 3HAYUMbIE 3JI€MEHTbI COAep:KaAHUsl: XUMHYECKUE
SBJICHUSI B OCHOBE TEXHOJOTMYECKHX OIepaluil Ha MNPEANPUATUSIX >KEIe3HOIO0POKHOTO
TpaHCHoOpTa (HAIUIaBKa MPU PEMOHTHBIX paboTax, HAHECEHUE JIAKOKPACOYHBIX MOKPBITUH,
XUMHUYECKAasi YUCTKA TKAHEBBIX U3CIUN I KEJIE3HOJOPOKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

1.1.3 IIpakTuyeckoe 3ansitue Ne 2  Pemenue  OpakTUKO-OPUEHTHPOBAHHBIX
pacueTHbix3agau 1o Teme:llepuonuyeckas cucrema XuUMHYecKux ojemeHtoB J[.W.
MenneneeBa. CtpoeHue aroma

IIpopunibHble W npodeccHOHATBHO 3HAYHUMbIE 3JIEMEHTHI coaepxkaHus. OCHOBHbIE
XUMHYECKHE 3aKOHbBI, TEOPUU M YUEHHS CHOCOOCTBYIOT 0OJj€e IMOJIHOMY U OCO3HAaHHOMY
MOHMMAHUIO XUMUYECKUX MPOIECCOB Uil (POPMUPOBAHUSI HAYYHOTO MHPOBO33PEHHS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pacyeToOB M pEIICHHWS MHOTME pacueTHble 3aJauu
MPAKTUYECKOTO U TEXHOJIOTUYECKOTO 3HAUCHUSI.

OK 01 OK 02
[1K2.4
JIP 2,4,16,23,30

1.1.4 TIpakTu4yeckoe 3ansitue Ne 3 PemieHue skcepuMeHTAIbHBIX 3371a4 110 TeMe: TUTIbI
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIITHYECKUX PEIIETOK

IIpopuiabubie " Npo(eccHoOHAIBLHO 3HAYHUMBIE 3JIEMEHThI coepKaHMs.
MoHOKpHCTaITBI—KOMIIOHEHTHICUUTHIBaIOEroycTpoiicTBaD BM,ycTaHOBIEHHBIXHA
JKEJIE3HOAOPOKHBIX CTAHIUAX U Y3JIax

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

Paznen 2. Xumnueckue peakuuu

10

Tema 2.1 Tunsl XUMUYECKUX
peakuuit

2.1.1 Knaccudukanus v TUTTBI XUMAYECKUX PEAKIi HEOPTaHUIECKUX COCIMHEHHIA

OK 01 OK 02
[1K2.4
JIP 4,16,23,30




Copaeprxanue y4eOHOIro MaTepuaia

Knaccupukanuss u TUNBI XMMHYECKHX PEAKIMA C Y4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHUH peakLUN COCAMHEHMs, Pa3/IOKEHHs, 3aMelleHusi, oOMeHa, B T.4.
peakuuii FTOPEeHMs], OKMCIICHUSI-BOCCTAHOBIICHUS.

VYpaBHEHHsT ~ OKHUCIICHUA-BOCCTaHOBJIEHHA. (CreneHb — okucieHusa.  OKuCIUTENb U
BOCCTaHOBUTENb. COCTaBJIEHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN
METO/IOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B MIPUPO/IE,
IIPOU3BOJCTBEHHBIX IPOLIECCAX U KUZHEAEATEIBHOCTH OPTraHU3MOB.

2.1.2IIpakTnueckoe 3aHsaTHe Ned PelieHue 5SKCHEPUMEHTAIBHBIX 33Jad 10 TEME:
"OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu'

[popuibHble M mNpodeccCMOHATBLHO 3HAYHUMbIE 3JIEMEHTBI COJAep:KaHusA. 3HAUYCHHE OK 01 OK 02
OKHCITUTCIIbHO-BOCCTAHOBUTEILHBIX ~ PEaKIMA B NPUPOJIE M HA  NPEIINPUATHIX [1K2.4
JKEJIe3HOJOPOKHOM oTpacin. OKUCIUTETFHO — BOCCTAHOBHUTEIBHBIC TPOIECCHl KaK OCHOBA JIP 4,16,23,30
MPOIIECCOB KOPPO3UU METAIOB, paOOThl XMMUYECKHX UCTOYHHUKOB TOKA U aKKYMYJISITOPOB U
T.J.
Tema 2.2 DiieKTpoJUTHYECKAS 2.2.1 PacTBOpeHUE KaK (PU3UKO-XUMHUIECKHIA MTPOIIECC. OK 01 OK 04
AUCCONUALMS U HOHHBII 00MeH [1K2.4
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuasa

Teopus 3JIEKTPOIUTHYECKON ArccOnHAMU. FOHBI. DIIEKTPOIUTHI, HEAJIEKTPOJINUTHI. Peakiumn
noHHOTO 0OMeHa. CoCTaBJICHHE peaKIuii HOHHOTO OOMEHA IyTEeM COCTaBJICHHUS UX MOJHBIX U
COKpAIICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl Ha COCTaBICHUE
MOHHBIX PEaKIUi.

[TpakTHyeckoe UCTONb30BaHUE PEAKIMil HOHHOTO OOMEHa U THJIPOJN3a B TEXHOJOTUYECKUX
Mpolieccax KeIe3HOJOPOKHOro TpaHcnopTa. [IoHATHS: ranbBaHOCTETHS, TaJIbBAaHOILIACTHKA,
UX MPAKTUYECKOE 3HAYCHHE B JKEJIE3HOJOPOKHOM XO03HUCTBE, TaIbBAaHOCTETHSL.




1 2 3 4
2.2.2 JlaGopaTopHoe 3ansTHe (padoTa) Ne 1 "MccnenoBanue CBOMCTB JIEKTPOIUTOB.
Onpenenennie pH cpenbl pacTBOpoB. Teopust 3IEKTPOIUTUUECKON Aucconanuun' OK 01 OK 04
IIpoduabHbie 1 NPO(pecCHOHAIBHO 3HAYNMBbIE 3JIEMEHThI COAePKAHUSA . AKKYMYJIATOPBIL: 2 IIK2.4
NPUHIUI UX PaOOThI, UX IPUMEHEHUE B TATOBOM ITOABH)KHOM COCTaBE. JIp 4,16,23,30
2.2.3 JIaGopaTopHoe 3aHsTHe (padoTa) Ne 2 "Peakiuu nonHoro oomena. ['uaponus comneit"”
IIpoduabHbie u MpodeccHoOHATBLHO 3HAYMMBIE YJIEMeHThI coiep:kaHus. [I[pumeHeHne Ha OK 01 OK 04
JKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMK HOHHOTO OOMEHA /IJIsi yMSTYEHHS BOIbI (CHIDKEHUE 2 [1K2.4
Konnentparuu nonos Ca®* u Mg?"). Tuaponus Ha NpeanpuaTHAX KeNe3HOL0POKHOTO JIP 4,16,23,30
TpaHCHOPTA.
Pa3zpnen 3.CTpoeHnue BemecTBa U CBOMCTBA HEOPTAHUYECKNX BelleCTB 14
Tema 3.1 Knaccudukarust, | 3.1.1 OcHOBHBIE KITAaCCHI CJI0KHBIX HEOPTaHUYECKUX COSTUHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTpPOCHHUE [1K2.4
HEOPraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
[Tpenmer Heopranuueckoit xumuu. Knaccudukaius Heoprannueckux BemiecTs. [IpocTeie u
cJI0’kHBIe BetlecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEHIECTB (OKCHJIBI, FHIPOKCUIBI, KUCIOTHI,
coiu). B3auMOCBSI3b HEOPraHMYECKMX BEIIECTB. ArperatHble COCTOSHHSBEIECTBA.
Kpucrannumueckue u amopduble BemiecTBa. THIBI KPUCTANIMYECKUX PEIIETOK (aToMHas, 2
MOJIEKYJISIpHasi, HOHHAsI, MeTa/lInyeckas). 3aBUCUMOCTbh (PU3UYECKUX CBOMCTB BEIECTBA OT
TUTA KPUCTAJUIMYECKON peleTKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB OT BHUJIA
XUMHYECKOHN CBS3M U THUIA KpUCTaNIMYecKon pemeTku. [IpuunHbl MHOrooOpasus BellecTB
3.1.2 lIpakTnueckoe 3ausaTHe Ne 5 Penenne skcriepuMeHTaIbHBIX 3aa4 110 TeMe: YucToie OK 01 OK 02
BELIECTBA U CMECH. [[ucnepcHbIE CHUCTEMBI. 2 K2 4
IpoduiabHbIe M NMPOPEeCcCHOHATBHO 3HAYUMbIE 3JIeMEHThI coaep:kaHusl. CTEKJIOIIACTUK JIP 4, 16,:23,30

KaK OCHOBA JJIs1 M3TOTOBIICHUS JeTaaek JKCIIC3HOAOPOIKHBIX CTaHIUN U Y3JIOB.
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Tema 3.2 OU3BUKO-XUMUUYECKUE
CBOMCTBA HEOPTAHMYCCKHUX BEIICCTB

2 4
3.2.1 Meransl. [lonoxxenues [ICXD JI.1. MenneneeBa, ocobennoctu crpoenus. Kopposus OK 01 OK 02
MeTaJJIOB. MeTO/ bl 3alIUThl KOHCTPYKIIMA MOIBHKHOTO COCTaBa [1K2.4
JIP 4,16,23,30
Copaeprxanue yueOHOIro MaTepuaia
Mertamnbl. OOuue (u3nueckue U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUs .
3HaueHUE METAVIOB M HEMETANIOB B IPUPOAE U IKU3HEACATEIbHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTaioB: BUIbl KOPPO3HH, CIIOCOOBI 3alIMTHl METAJJIOB OT
KOppO3UHU
3.2.2 IIpakruyeckoe 3aHaTHe Ne6 PemieHue sSKCIepUMEHTAIBHBIX 3ajad IO TEME:
"Merannsr" OK 01 OK 02
IHpopuiabHble U NpodecCHOHAIBHO 3HAYMMbIE 3JIEMEHTbI coAep:KaHus.MeaHblii u [1K2.4
JATYHHBIM TPOKAT MCHONB3YyEeTCS MPU HU3TOTOBICHUHM M PEMOHTE JeTalled, pazTu4yHON JIP 4,16,23,30
anmnapaTtypsbl )KeJlIe3HOJ0POKHOTO X034 CTBA.
OK 01 OK 02
3.2.3.Hemetamnsl. [Tonoxxenue B [ICXD JI.U. MenaeneeBa, 0coOOEHHOCTH CTPOECHUS [1K2.4
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
Hemerannel. OOmue ¢Qusnyeckue M XUMHUYECKHE CBOMCTBA HEMETAIOB. THUIHWYHBIE
cBoiictBa HemeramnoB [V- VII rpynn. Knaccudpukamus u HOMEHKJIATypa COEIMHEHHMH
HeMmeTa/IoB. [IpruMeHeHne Ba)KHEHIINX HEMETAJJIOB U UX COEAMHEHUN BXKEJIE3HOJOPOKHOM
xo3siicTBe KpyroBopoThl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE
3.2.4 TIpakTudeckoe 3ansaitue Ne 7 PemeHuwe sKCIEepUMEHTAIbHBIX 3a/a4 IO TEMeE: OK 01 OK 02
"Hemerammsr" [1K2.4
IpopunibHble U nMpodeccCHOHAIBLHO 3HAYMMBIE JJIeMEHThl coaep:kanusi. Kpemuwii — JIP 4,16,23,30

9JIEMEHT HMHTETPAJbHBIX MHUKPOCXEM CHCTEM YIIpaBJICHUS JABM)KEHUEM Moe3noB. Kapoun
KPEMHHUSI KaK KOMIIOHEHT BapUCTOPOB, NPHUMEHSEMBIX B YCTPOMCTBaX aBTOMAaTH4YECKOTO
PETyJIUPOBaHUS CTPEIIOK >KEJIE3HOJOPOKHBIX IyTeH U epee3ioB.




1 2 3 4
Tema 3.3 Wnentudukanus | 3.3.1 ['eneTnueckas cBA3b HEOPraHUYECKUX COETUHEHUH OK 01 OK 02
HEOPraHWYECKUX COCTUHEHUI Hrorosasi konTpobHasi padora Ne 1 [1K2.4
JIP 4,16,23,30
Conep:kanueydyeOHOromMarTepuasia
XVMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeUIECTB (OKCHJIOB,
THJIPOKCUIIOB, KUCJIOT, COJiell M Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IPOCTBIX 2
BEIIIECTB, BOJOPOJHBIX COEJUHEHUH, BBICHIMX OKCHAOB U THUAPOKCUIOB. MneHtuduxauums
HEOPraHNYECKUXBEUIECTBCUCTIONH30BAHNEMIX (PU3NKO-XUMHUECKUXCBOWCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiui
Pasnen 4. CTpoeHue U CBOICTBA OPraHMYeCKUX COeTUHEHUIt 32
Tema 4.1 Knaccuduxkarus, crpoenne | 4.1.1 [Tonstre 06 opraHMueckux BEIIECTBAX, UX IPUMEHEHUE Ha JKEIE3HON JJopore. OK 01 OK 02
U HOMEHKJATypa  OpPraHHYEeCKUX [1K2.4
BELIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasia 2
IlosiBneHne u pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. IIpenmer opraHm4eckodl XUMUU.
MecTto M 3HaueHHE OPraHMYECKOH XMMHMH B CHCTEME €CTECTBEHHBIX HAyK. XHMHUYECKOE
CTpOCHHE Kak TMOpPSJIOK COEIMHEHUS aTOMOB MOJIEKYJi€ COIVIACHO UX BaJIEHTHOCTH.
ITpuMeHeHrEe OpraHMUYECKUX BEIIECTB Ha JKEJIE3HOU Jopore
4.1.2 Teopus A.M. Bytieposa. Knaccudukanus opraHn4ecKux BEIIECTB. OK 01 OK 02
[1K2.4
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa 2
[TonoskeHus TEOpUM XMUMHUYECKOTO CTPOEHHUsS! OpraHudeckux coeauHeHuit A.M. byrtieposa.
YTraepoaHblii  CKEIEeTOPraHMYECKONMOJIEKYIBI3aBUCUMOCTD  CBOMCTBBEILIECTBOTXMMUYECKOTO
cTpoeHus Mojekys. M3omepus u nzomepsl. [loHsaTHe 0 QyHKIMOHANBHOM rpymme. Paaukait.
[TpuHIMIBE KTaccu(UKAMKU OPraHUYEeCKUX COeAMHEHNH. MexX1yHapoiHasi HOMEHKIIaTypa U
MPUHLUITB HOMEHKJIATYPbl OPraHUYeCKUX COETMHEHUN
Tema 4.2 CBoiicTBa OpraHUIECKUX 4.2.1 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKHH PSII. OK 01 OK 02
COEAMHEHUI [1K2.4
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaja 2

[IpenenbHpIle YIIIEBOMOPOLI (TKaHBI W IMKIOATKaHBI).OCOOCHHOCTH KiacCH(DUKAIUNA H
HOMEHKJIATYypbl, H30MepHUs, (HU3UUECKHUE CBOMCTBA, XHUMHYECKHE CBOWCTBA, CIOCOOBI
noiy4yeHus. ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHKOB TETUIA BIPOMBIIIJICHHOCTH
u ObiTy. CBOMCTBA MPHUPOIHBIX YTJIEBOJOPOIOB, HAXOXKACHHWE B NPUPOAE U IMPHUMEHEHHE
QJIKAHOB.




4.2.2 TIpakTnuyeckoe 3aHsTHe Ne 8 PemieHue 5SKCIEepUMEHTAIBHBIX 3a/ad TI0 TEMe:
"CpaBHHUTENbHAS XapaKTEPUCTUKA METaHa U TaHa"

IpopuabHbie U mnpodeccHOHAIBLHO 3HAUYMMbIe 3JeMEHTHI coaep:xkanus. Kuakue
YIJIeBOJOPOAb (OCH3UHBI, KEPOCUHBI, COJIIPOBbIE Maciia, Ma3yT) - B Ka4eCTBE TOPIOYEro B
JBUTATENISIX BHYTPEHHETO CrOpaHUs MOJBHUKHOTO COCTaBa >KEJIE3HOJIOPOKHOTO TPAHCIIOPTA.
TBepaple yrieBogopoabl (mapauHbl) — KOMIOHEHTHI KHJIKAX CMa30K, MCIOJIb3yEeMbIX IS
CMa3KH TPYLIMXCSA Y3JIOB TEIUIOBO3HBIX JBHUraTeliel, OCEBBIX MOAMIMIIHUKOB BaroHOB
3JIEKTPOBO30B, TEIJIOBO30B. | alOreHIpOU3BOAHBIE YIIIEBOAOPO/Ibl — B KAUECTBE XJIJareHTa
B peprKepaTOPHbIX BaroHax.

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 0COOEHHOCTH CTPOCHHS

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuasa

HenpenenbHuble (ankeHbl, alkuHbl W ankagueHbl). OcoOEHHOCTH KiacCUpUKALUUA U
HOMEHKJIATypbl, H30Mepusl, (U3MUECKHE CBOICTBA, XMMHMUYECKHE CBOMCTBA, CIOCOObI
IMMOJIYyUCHUA. FOpeHI/IC AllCTWJIICHA KaK HWCTOYHUK BBICOKOTCMIICPATYPHOI'O0 IINIAMCHH JIA
CBapKM M pe3ku MeTawioB. [lpakThueckoe NpPUMEHEHHE alKEHOB U aJKaJIUEHOB B
JKEJIE3HOAOPOKHOM XO35MCTBE

4.2.4 Tlpaktuyeckoe 3ansitue Ne 9 PemieHne 5KCIEpUMEHTANbHBIX 3a/lady IO TEMe:
"IlosrydyeHne 3TUIIEHA U U3YUYEHHE €ro CBOMCTB"

IpoduiabHbie U NPOPecCHOHATBHO 3HAYUMBIE JIEMEHThI coaep:kaHus. [IpumeHenus
MOJIMMEPOB Ha MPENNpPHUATHAX >KEJIE3HOJOPONKHOIO TPAaHCHIOpTA JUIsl AJIEKTPOU3O0JIALINY,
PYKaBOB TOPMO3HOH CHCTEMBI MOE€3/I0B, TNPHUBOJHBIX pEMHEN, HO0HMTOBBIX COCYJOB
AKKYMYJISITOPOB, JA€TaJeil U 3alllUTHBIX MOKPHITUH Ha JKEJIE3HOI0POKHOM TPAaHCIIOPTE

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

4.2.5 TMpakTnuyeckoe 3ausitue Ne 10 PemreHue sKCIEepHMEHTAIBHBIX 3a7ad IO TEMeE:
"ALIETUJIEH U €ro roMoJoru" (AJIKUHBI)

IIpopuibHble U NPOoPecCHOHATBHO 3HAYMMBbIEC JJIEMEHThl coiep:kaHus. lIpumeHeHue
MOJIMMEPHl HA OCHOBE IMPOU3BOJHBIX AIKHHOB B KaYeCTBE M3OJSIUU 3AIIUTHBIX 000JI0YEK
KaOeNbHbIX M3AETUIl U MPOBOJOB, BHYTPEHHEHW OTAEIKH MacCa)kKUPCKUX BaroHOB M BaroHOB
IEKTPOINOE3/10B

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

4.2.6 Apenbl. CocTaB, CTpOEHUE, MTOJTyUCHHE

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuasa
OcobenHocTn  KiaccU(UKAIMM M HOMEHKJIATYphl, H30Mepusi, (U3UUECKHE CBOWCTBA,
XMMHYECKHE CBOHCTBA, CITOCOOBI OTYyYCHHS.
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4.2.7 IlpakTnuyeckoe 3ansitue Ne 11 PemeHue skcnepuMEHTalIbHBIX 337ad IO TEME:
"CpaBHUTEIbHASA XapaKTEPUCTHUKA CITUPTOB"

IIpodunbHbie 1 npodeccHoHATbHO 3HAYMMBbIE 3JIEeMEHTHI cofepkaHus. OHOATOMHbIE
CHOMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUaloOB HAXOAALIMX CBOE IPUMEHEHUE B
JKEJIE3HOJOPOKHOM XO3SMCTBE (Kpacka AJIsi MOKPBITHS MMACCAKUPCKUX U IPY30BbIX BaroHOB;
IUIACTU(UKATOPBI, NPUMEHsEMbIE B CBETO-, TEPMO-, MOpPO30-, BJIArOCTOMKUX JeTasix
NOJBUKHOTO cocTaBa U T.1.). [IpuMeHeHHe STUIICHIIMKOJIA M TJULEpUHAa B KadyecTBE
aHTU(PHU30B B paauaTOpPax CHUCTEM OXJAXKICHHUs [JBUTaTelIed BHYTPEHHETO CrOpaHUs;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHBIX JKUJIKOCTEH B TOJBMKHOM COCTaBe
KEJIe3HOJIOPOKHOIO TpaHcnopTa. [IpakTHueckoe 3HaYeHHE apOMATUYECKMX CIUPTOBU MX
IIPOM3BOJHBIX B JKEJIE3HOIOPOKHOM XO3MCTBE. Y CIIOBUS IIEPEBO3KH CIIUPTOB 110 JKEIE3HOU
Jopore

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

4.2.8 Anpnerunsl. Kap6oHoBsie kucinotel. CocTaB, CTpoeHUE, KiIacCHupUKaIus

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

Conep:xanueyyeOHOromarepuaa

OcoOeHHOCTH KJacCU(PUKAMM W HOMEHKJIATYphl, H30Mepus, (QHU3UUYECKHE CBOICTBa,
XMUMHUYECKHE CBOICTBA, CIOCOOBI MOJTyuyeHHs. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee nerctaue. CioxHble d3QUPbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIIOT.
[TpakTHyeckoe 3HauUeHHE KUPOB U UX MPOU3BOJIHBIX B KEJIE3HOIOPOKHOM X035 CTBE.

4.2.9 JlabopaTopHoe 3ansaTue (padora) Ne 3 "CBoiicTBa ajbIeru10BUKAPOOHOBBIX KHCIOT"
IpoduiabHbie U NMPOPecCHOHATBLHO 3HAYUMBIEC JJIEMEHThI coAep:KaHus. MypaBbUHBIN
aJIpbACTUI KaK KOMIIOHCHT 0aKeIUTOBOrO JlaKka, SABJIAIOIIUMCA AHTHKOPPO3HOHHBIM
MOKPBITUEM JUISI BaroHOB. TEKCTONUT KaK OCHOBAa JUIS W3TOTOBJICHHSI 3yOUaThIX KOJIEC,
BKHaﬂBIHIeﬁ MOAIIMITHUKOB, a TAKXKEC KaK JJICKTPOU3O0JIATOP. AcOOTEKCTOJIUT KaK KOMIIOHEHT
JUISL U3TOTOBJICHUS! TPYIIMXCS JIeTajedl IUCKOB CHEIUIEHUS U TOPMO3HBIX KOJOJOK Ha
JKEJIE3HOJOPOKHOM TpaHcnopre. [I[ppuMeHeHne aneToHa B KeNe3HOA0POKHOM XO35HCTBE.
[TepeBo3Ka 1 MApKUPOBKA aTbACTUIOB U KAPOOHOBBIX KUCJIOT T10 KEJIE3HOU T0pOTe

OK 01 OK 02
OKO04
[1K2.4

JIP 4,16,23,30

4.2.10 IpakTnyeckoe 3ansitue Ne 12 PemieHne 3KCIEpUMEHTAIBHBIX 337a4 10 TEMeE:
"Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

IIpopunibHble U NMPOPEecCHOHATBHO 3HAYMMBbIEC JJIEMEHTbI coldep:KaHuA. byTunanerar
KaKk KOMIIOHEHT TIeHTa(TaJeBbIX SMajel, MCIOIb3yeMbIX JUIsI OKPAaCKU IacCa’kKUPCKHUX
BaroHOB. MBUIA BBICIIMX >KMPHBIX KHCJIOT KakK 3aryCTUTEIN B INIACTHYECKHUX CMa3Kax,
NPUMEHSIEMbIXBPa3IMYHBIXMEXaHN3MaX JUISICMA3KHUITOAIIMITHUKOB,3y 04aThIX KOJIEC,
BHHTOBBIXUIEITHBIXIIEpEAay, IIaPHUPHBIXCOCTUHEHUMNHUAP.

OK 01 OK 02
[1K2.4
JIP 4,16,23,30




4.2.11 AMuHbBI. AHWINH

OK 01 OK 02
[1K2.4
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuasa
OcobenHoctu  kiaccubuKaii W HOMEHKJIATYphl, H30Mepus, (uU3HuecKue CBOWCTBA,
XUMHWYCCKHUEC CBOfICTBa, CHOCO6BI IMOJIYUCHMU.

4.2.12 JlabopaTopHoe 3ansaTHe (padora) Ne 4 "Amunokucinorsl. benku. Pacno3naBanue
BOJIOKOH"
IIpodunbHbie U npodeccHoOHANbHO 3HAYUMBbIE 3JIeMeHThI cofepxkaHusi. Kanpon — kak

KOMIIOHCHT BHyTpCHHGfI OTACIKHW IIOABUXKHOI'O COCTaBa. HpI/IMeHCHI/Ie KJI€1 Ha OCHOBC
nojmaMuaa B BArOHOCTPOCHHUHU MJId CKIICHMBAHUA. MHHOpa'HOpOHHaCT — KaK OCHOBa 1A
TCIIOU30JIIIUN U30TCPMHUICCKUX, ITACCAKKUPCKUX U pe(i)pH)KepaTOpHLIX BaroHoOB.
TexHnyecknii BOMIIOK Kak HpOKJ’I&,I[O‘IHHfI MaTcpHral B 6YKCB.X IIpHU PECMOHTC BarOHOB.

OK 01 OK 02
OK04
[1K2.4

JIP 4,16,23,30

Tema 4.3 Nnentudukanus
OpPraHUYECKUX BEIIECTB, NX3HAUYCHUC
U TpUMEHEHHE B OBITOBOW W
MIPOU3BOJICTBEHHOW  JIEATCILHOCTH
yeJoBeKa

4.3.1 JIabopaTopHoe 3ansTHe (padora) Ne 5 "CpoiicTBa yrieBoaos"

IIpodunbHbie 1 NpodeccHOHATIBLHO 3HAYMMBbIE 3JIEMEHTHI colep:kaHusd. [IpuMeHeHune
HpeCCOBaHHOI\/'I APCBCCUHBL JIA BKJIa)II)IIHCfI MNOAIIHITHUKOB, BTYJOK, OIIOPHBIX ILIUT,
M3TOTOBJICHUS LIECTEPEH IMOABHKHOIO COCTaBa KEJIE3HOMOPOKHOTO TpaHcropra.l mroko3a—
IEHHBI THUTATENbHBIA TPOAYKT, HAXOIAIIUNA CBOE TMPUMEHEHHE B HHPPACTPYKType
JKEJIE3HOJJOPOKHOTO XO35UCTBA (B COCTaBe MPOAYKTOB MHTAHUS B MPUBOK3AIBHBIX Kade,
pecTtopaHax, BaroHax-pecTopaHax). TeXHHUYEeCKHMW  LEJUTYJIOMJ  MPUMEHSIOT IS
W3TOTOBJICHHSI KA HM3MEPUTETBHBIX MPHOOPOB 00OPYIOBAHMS  KEIE3HOJAOPOKHBIX
00bekTOB. JlpeBecCHHY IMIMPOKO HCIIOIB3YIOT B JKEJIE3HOJOPOKHOM XO3SIHCTBE (Hampumep,
COCHY M JIUCTBEHHUILY B BATOHOCTPOCHHH; 1y0, OYK U KIIEH UCIIONB3YIOT ISl BHYTPEHHEH
OT/IEJIKK BaroHOB).

OK 01 OK 02
OK04
[1K2.4

JIP 4,16,23,30




1 2 4
43.2 Pomp xumMum B OOECICUCHHH OSKOJOTUYECKOH, JHEPreTUYEeCKOM U MUIIEeBOM OK 01 OK 02
0e301acHOCTH [1K2.4
JIP 4,16,23,30

Copaepxxanue yueOHOIo MaTepuaia
Pouib oprannveckoil XuMu# B peIieHNH MpooieM SHEPreTHUECKON 0e3011acHOCTH, BPa3BUTHU
MEIULUHBI, CO3aHUU HOBBIX MAaTEpHAJIOB, HOBBIX MCTOUYHUKOB SHEPruu (aJIbTEPHATUBHBIE
UCTOYHUKU HHepruu). OnacHOCTb BO3JAECHUCTBUS Ha YKUBbIE OPraHU3Mbl OPIaHUYECKUX
BEIIECTB OTACIbHBIX KJIACCOB (YIJIEBOJIOPOJIbl, CHHUPTHI, (EHONbI, XJIOPOPraHUYECKHE
IPOM3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICI IT0KA3aTeJIs NPEAEIbHO JOIYCTUMON KOHLIEHTPALUH

Paznen 5. Knunernueckue u TepMoXuMu4ecKHe 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX PeaKui

Tema 5.1 CkopocTh XMMHUYECKUX 5.1.1 IpakTtuyeckoe 3auaTue Ne 13 Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PacUETHBIX

peakuuii. XuMU4eckoe paBHOBecHe | 3a1a4 1o teMe: "CKOpOCTh XMMUYECKUX peakuui. XuMHU4YecKoe paBHoBecue" OK 01 OK 02
I[Ipodunbubie U npodeccHOHATLHO 3HAYUMbIe JJIeMeHThbI cojep:kaHusi. bydepHbie [1K2.4
pacTBOpBI B TEXHOJIOTMUECKUX Ipolieccax (P MEKTPOXUMUYECKOM HAaHECEHUH 3allUTHBIX JIP 4,16,23,30
MOKPBITUH, B TPOU3BOJICTBE KpacuTesen)

Pa3nen 6. PacTtBopbl

Tema 6.1 ITousiTie 0 pacTBOpax 6.1.1 IlpakTuyeckoe 3ansaTHe Ne 14 PemieHue NnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aga4d no Teme: "PacTBophl, HCIONB3yeMble B OBITOBOM M MPOU3BOJACTBEHHON AEATEIbHOCTU OK 01 OK 02
yenoBeka" [1K2.4
IIpopunibHble W mnpodeccHoHAJIBLHO 3HAYMMBIE JJIEMEHThI coaep:kaHusi. IlepeBo3ka JIP 4,16,23,30
Pa3IMYHBIX PACTBOPOB I10 JKEJIE3HOM J1opore.

Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOI /1eSITeIbHOCTH YeJI0BeKa

Tema 7.1 Xumus B Owiry u | 7.1.1 HoBeiline JOCTHXEHUS XMMUYECKOH HAYKH M XMMUYECKON TEXHOIOTUH OK 01 OK 02




1 2 3 4
IIPOU3BOJICTBEHHON  JEATENbHOCTU OKO07
YeoBeKa [1K2.4

JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuasa 2
Hoselimme AOCTMXEHHS XMMHYECKOM HAyKHM M XMMHYECKOM TEXHOJIOTMU. Ponb Xumuu B
00ECTeYeHUN HKOJIOTHUECKOW, JHEPreTHYECKOW U MHIIeBOH O€30MacHOCTH, pa3BUTHH
memuiuHel. [IpaBuina moOMCKa M aHaiuM3a XUMHYECKOM HWHGOPMAIMM U3  Pa3IM4HBIX
UCTOYHUKOB (HayyHas U y4eOHO-HAay4Has JHUTEpaTypa, CpeicTBa MacCOBOW HH(OpMAIINH,
cetb MIHTEpHET)
7.1.2 IlpoMe:XyTOUYHAS aTTecTAlUs N0 Aucumuiuiune. (uddepeHimpoBannbiii 3auer 2 OK 01 OK 02
OKO07
[1K2.4
JIP 4,16,23,30
Bcezo 72




3. YCJOBMUS PEAJIMBAIIAU ITPOTPAMMBI YYEFHOM JIUCIUTITIIVHBI
3.1 TpeGoBaHusi K MUHUMAJIBLHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredYeHuIo

YdeOHass  JUCHUMIUIMHA  peanu3yercs B ydeOHoMm  kaOunere: JlaGopatopust — xumwuw,
MaTepuaIoBe/IeHUue, OMOJIOTHS, YKOJIOTHS, CTPOUTEIbLHBIC MATEPHUAIIBI U U3JICIIHA.
Obopyodosanue yuebHo2o Kabunema.

1. ITocagounbie MecTa MO KOJIMYECTBY O0YYArOIIUXCS.
2. Pabouee mecTo mpenoaBaTes.
3. Meroauyeckue MaTeprabl MO AUCIUTUINHE

4. Habop miakaToB [10 HEOPraHUYECKOW U OPraHUYECKON XUMHH.

3.2. UudopmanuonHoeodecnedeHHepeaTn3auHuIIPOrpaMMbl
Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX W3JIaHUH, AONMOJHUTEIbHOH JIMTEPATypPbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/IM0TEYHOT0 POHAA:

3.2.1. OCHOBHBICHCTOYHUKHU:
1.AadunorenoBa M.B. Xumus: y4eOHUK W TMPAKTUKYM IS CPEIHEr0 MPOQPECCHOHATHHOTO

obpazoBanus / .B. Audpunorenoa, A.B. babkos, B.A. [lonkos.- 2-¢ u3a., ucnp. U AOM. —
Mocksa: U3garensctBo Jlans, 2023. — 291 c.

3.2.2. IonoJHUTEJbHBIEMCTOYHUKH
1. I'yceBa, E.B. Xumus qis CIIO.: yueO.-meton. nocodbue / M.P. 3uranmmuna, /1. Kynukosa;

Kazan. nam. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 ¢. — 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 goctyna: sl aBTOPH3. MOIb30BATENEH.
2. YepnukoBa H.}FO. Xumus B JOCTYITHOM H3JIOXKEHUU: ydeOHoe mocobme it crmo / H.IO.
UYepHukosa.-2-¢ u3j., crep.- Cankr-IlerepOypr:Jlans,2022.— 316¢. —ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHblt // Jlawb: snekTpoHO-OMOnMMoTeuHass cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenusi: 31.03.2023) / - Pexxum moctyma: s
aBTOPHU3. MTOJIb30BATEICH.

3.2.3UHTepHeT — pecypcebl:
1. Hay4Ho-nomyJiipHBIN MPOEKT «DJIEMEHTHI OOJIbIION HayKu « ((U3UKa, XUMHSI, MAaTCMATHKA,
acTPOHOMHMS, HayKa O >KU3HH, Hayka o 3emse). HoBoCTH Hayku, KHUTH, HAy4YHO-TIOIYJISIPHBIE

CTaTbM, JIEKIMH, >HIUKIoneauu. https://postnauka.ru/themes/chemistry- nexmuu mo xumuu Ha

caiite [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyrma: cBOOOIHBIH.

2. CaliT Hay4yHO-TIOIYJISIPHOTO >KypHana «XuMus U xKu3Hb».https:// gotourl.ru/4785 Pexum
JO0CTyTa: CBOOOTHBIM.

3. CailT 0 XHMHUHM: KIacCHUeCKHe Y4YEOHWKH, CIPaBOYHUKH, SHIUKIONEINH, IOUCK
OpTraHWYECKUX M HEOPTaHMYECKUX PEaKIUid, COCTABJICHHE YypaBHEHUU peakiuid. https://www.

xumuk.ru/ Pexxum goctyna: cBOOOHBIH.


https://postnauka.ru/themes/chemistry
https://elementy/ru/
http://www/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOU

JTACTUTIINHBI

Kontpons u omeHka pe3ylbTaTOB OCBOCHHUS O0IIE00pa30BaTENbHON JAUCIUIUIMHBI

PacKphIBAIOTCS Yepe3 AUCHUIUIMHAPHBIE PE3yNIbTaThl, HAlpaBJICHHbIE Ha ()OPMUPOBAHHUE OOIIUX
KOMITIETEHIIMH 110 pa3zenaM H TeMaM COJEpKaHUS yueOHOro Marepuara.
[TpomexxyTounas arrecranus B popme qudGepeHIIMpOBaHHOTO 3a4eTa.

Oo6mue komnerennun (OK),

Tun oueHoYHBIX

JIMYHOCTHBIE pe3yabTaThl (JIP) Pasnen/Tema MepPONpUsSITHIA
OK.01 P1:Temal.l - YcTHbIlonpoc;
P2:Tema2.1,Tema?2.2 - 3amayd HA COCTAaBJIEHHUE
MK 2.4 P3:Tema3.1 XUMHYECKHX (HOpMYT;
P4:Temad.1,Temad.2, Tema - 3amaHus Ha WCHOJIb30BaHUS
JP 2,4,16,23,30 4.3 XUMHYECKON CHUMBOJIMKA |
P5:Temab.1 Ha3BaHUM COENUHEHUI 10
P6:Temab.1 HOMEHKJIaType
P7:Tema7.1 MEKTYHAPOIHOTO COr03a
TEOPETHYECKONUIIPUKIIAHON
XUMHH u TPUBHUATBHBIX
Ha3BaHUI IS COCTaBIICHUS
XUMHYECKHUX (HOpMYII;
- 3acnymuBaHue COOOIIECHUMN
1 OIICHKA UX IOATOTOBKU;
- PesynmpTaTr  BBEIMOJTHCHHS
BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIXPA0OT;
- PesynpTar  BBIMOJHEHUSA
PAKTUYECKON paboTHI;
-[IpakTHKO-OpHEHTHPOBAHHBIE
3a/1aHMS;
- Ilombop, anamuz wu
npeoOpa3oBaHue y4eOHOMU
uH(pOpMauu
OK.02 P1:Temal.l - YcTHbIHONpOC
P2:Tema2.1 - 3aciymuBaHue COOOIICHUIA
K 2.4 P3:Tema3.1,Tema3.2, Tema 1 OIl€HKa UX MMOATOTOBKH;
3.3 - 3agaHusT Ha HMCHOJIb30BAaHUA
JIP 2,4,16,23,30 P4:Temad.1,Temad.2, Tema XAMUYECKOM CHMBOJIMKH U
4.3 Ha3BaHWII COCAMHCHUU 110
P5:Tema5.1 HOMEHKJIAType
P6:Temab6.1 MEXITyHAPOAHOTO coro3a
P7:Tema7.l TEOPETHYECKONW U MPUKIIATHOU
XUMHH u TPUBUAIIBHBIX

Ha3BaHWM NI COCTaBJICHUS
XUMHUYECKHX (HOpMYIT;

- Pesynprar  BBINONHEHUA
BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIXPa0OT

- Pesynprar  BBINOIHEHHA
MIPaKTUYECKON pabOTHI;




-[IpakTHKO-OpHEHTHPOBAHHBIC
3aj1aHus;

- [TonGop, aHaJIN3 u
npeoOpa3oBaHue yaeOHoU
nHbOpMaun

OK.04
MK 2.4

JIP 2,4,16,23,30

P2:Tema2.2
P4:Tema4.2,Tema4d.3

- YcTHbIOnpoc

- 3acnymuBaHue COOOLICHUMN
U OLIEHKA UX MOATOTOBKH;

- 3ajgaHus Ha UCIHOJIb30BAHUSA
XUMHYECKOH CHMBOJUKUA U
Ha3BaHUN COCIMHEHUH IO
HOMEHKJIaType
MEXITyHAPOAHOTO COI03a
TEOPETUYECKONUTTPUKIIATHON
XUMHUM W TPUBHAIBHBIX
HA3BaHWUW [UJISI COCTaBIICHUS
XUMUYECKHUX (HOPMYIT;

- PesynpTar  BBINOIHEHUA
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIXPA0OT

- PesynpTaTr  BBHIIOTHCHHS
MPAKTUYECKON padoOTHhI;

- PesynpTar  BBINOJIHCHHS
nabopaTopHOl pabOTHI;
-[IpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- IloxGop, aHalun3 |
npeoOpa3oBaHue y4eOHoU
uHpopMaluu

OK.07
MK 2.4

JIP 4,16,23,30

P7:Tema7.1l

-[IpakTHKO-OpHEHTHPOBAHHBIE
3aJIaHus;

- [TonGop, aHaIN3 u
npeoOpazoBaHue y4eOHOM
uH(popManuy;




5 HEPEYEHB UCITIOJIB3YEMbIX METOJ1OB OBYUYEHUSA

5.1 TIlaccuBHbIE: ONpOC, PENPOAYKTUBHBIE YIPaKHEHUS MO 3aKPeIUIeHHI0 U OTpaboTke
M3YYEHHOI'0 Marepuania
5.2 AKTHBHBIE W WHTCPAKTUBHBIC: OIBPUCTHUECKHE O€ceIbl, AWCKYCCUU, KPYIJIBIA CTOI,

npe3cHTalrs, BAKTOPHUHA, KBECT.



