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1 ITACIIOPT PABOYEM NPOTPAMMBbI YUEBHOT' O ITPEMETA
OVII 12. XUMU

1.1 Ob6aacTh npuMeHeHus1 padoyei MpPorpaMmmbl
Pabouyas mporpamma y4eOHOrO mpenMera sSBISETCS YacThi0 MPOrPaMMBI CpeaHero (TIOJIHOrO)

obmero o6OpazoBanus 1o cnenuanbHocTH CIIO  09.02.07 WubopmanmoHHBIE CHCTEMBI U
porpaMMHUpPOBaHUE
[Ipn peanuzanuu paboyeil mporpaMMbl MOTYT UCIOJB30BAaThCS pa3IUYHble 00pa3oBaTelbHBIC
TEXHOJIOTHH, B TOM YHUCJIC JUCTAHIIMOHHBIC 00Pa30BaTEeIbHBIC TEXHOJIOTHH, JJICKTPOHHOE O0yUeHUE.

PaGouas mporpamMma y4eOHOTO mpeaMeTa MOXKeT ObITh HCIOJb30BaHa B MpodecCHOHATHHON
MIOJITOTOBKE, TIEPEIIOATOTOBKE 1 TIOBBIIICHHH KBATH(DHUKAITIHN pab09IrX TI0 IPOPECCHSIM:

14668 Montep nytu; 18401 Curnanucr.

1.2 Mecto yueonoro npeamera B crpykrype OIIOII-IIIICC3:
O0111600pa30BaTEILHBINA MPEAMET «XUMHsD» U3ydacTcss Ha 0a30BOM ypoBHE B 00IIe00pa30BaTEIIbHOM
IUKJIE Y4eOHOTO TIaHa OCHOBHOM MPOQ)eCCHOHAIBLHON 00pa30BaTeIbHOM MPOrpaMMbl YKPYTTHEHHBIX TPYTIIL
cnenuanbHocTei / mpodeccwuit: 09.02.07 MHbOpMaIIMOHHBIE CUCTEMBI M IIPOTPAMMHUPOBAHUE

TpynoeMKOCTh JUCIMIUIMHBI «XUMHsD» Ha 0a30BOM YpPOBHE COCTaBIsIeT 72 dYaca, M3 KOTOphIX 64 yaca —
0a30BbIi MOAYJL (6 pa3nmenoB) U 8 YacoB — MPHKIATHON Moaynb (1 pasmen), BKIIOUAIOIIMA MPaKTHKO-
OpPUEHTUPOBAHHOE COMIEP)KaHNE KOHKPETHON MPO(ECCUH HITH CIIeIIHATbHOCTH.

[TpuknagHO MOIyb BKITIOYAaeT OmuH paszaei. Pazmen 7 «Xumusi B ObITY ¥ MPOU3BOJICTBEHHON

JeSATeTLHOCTH 4YelioBeKay peanusyerca mis crnerpaibHoctd 09.02.07 MHpOopMalMOHHbIE CUCTEMBI U
IpOrpaMMHUPOBAHUE

1.3 Il.ianupyemblie pe3yJibTaThl 0CBOEHUSI Y4eOHOI'0 NpeaMeTa:
1.3.1 Lens yueOHOTO ITpeaMETa:

DOpMHUPOBAHUE Yy CTYACHTOB NPEICTABICHUSI O XMMUYECKOM COCTABJISIOLIEN €CTECTBEHHOHAYUYHOU
KapTHHBl MHpa KaK OCHOBbI TMPHHSATHS PELICHUH B >KU3HEHHBIX U IPOM3BOJCTBEHHBIX CUTYAIHSX,
OTBETCTBEHHOT'O [TOBEJICHUSI B IIPUPOIHOM Cpee.

3agauu npeaMera:

1) cdopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUUECKUX TPOIIECCOB U SIBIICHUIA
B OKpYXarollel cpene, LENOCTHOW HaydyHOM KapTHHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTAaBIATH (hOPMYJIbl HEOPTaHMUECKUX U OPraHUYECKUX BEILECTB, YPaBHEHUS
XUMHUYECKUX PEAKIIUH, OOBSICHSITh UX CMBICII, HHTEPIIPETUPOBAThH PE3YJIbTAaThl XUMUUECKUX SKCIIEPUMEHTOB,

3) copMHUpOBaTh  HAaBBIKM MPOBEACHUS MPOCTEHIINX XUMHUYECKHX JKCIIEPUMEHTAIbHBIX
UCCIIEZIOBAaHNN ¢ COOMIOJICHWEM TpaBHI Oe30IacHOro OOpalleHHs C BEIIECTBAMU M JIA0OPATOPHBIM
000py/1I0BaHUEM;

4) pa3BUTh YMEHHS WCIOJNB30BaTh WHPOPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3IMYHBIX
HUCTOYHUKOB;

5) chopmupoBaTh yYMEHHS TPOTHO3UPOBATH IOCIEACTBHS CBOCH ESTENBHOCTH M XUMHUYCCKUX
MPUPOJIHBIX, OBITOBBIX U IIPOU3BOICTBEHHBIX MIPOLIECCOB;

6) cdopmMHupoBaTH MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XUMUYECKON HAYKW U TEXHOJOTHH JJIs
Pa3BUTHS COLMAILHOM 1 IPOM3BOICTBEHHOM cep.
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- Ha3bIBaTh U3yYCHHBIC BEIECTBA MO "TPUBHUATBHON" UM MEKIYHAPOTHOW HOMEHKIIATYPE;

- OINPEAENATh: BAJICHTHOCTh M CTEICHb OKHCICHUS XUMHYECKHX 3JICMECHTOB, THIT XUMHYECKON
CBSI3HM B COCIMHEHUSX, 3apsii MOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCAMHECHMUIA,
OKHUCJIUTETh W BOCCTAaHOBHTEb, NPHHAUICKHOCTh BEIIECTB K PA3IUYHBIM KJlacCaM OpPraHUYeCKHX
COCIUHECHMI;

- XapaKTepU30BaTh: JIEMEHTHI MAJIBIX TIEPHUOJIOB IO MX TOJIOKeHUI0 B [lepuomndeckoii cucrteme
AWM. MenneneeBa; oOmMe XUMHUYECKHE CBONCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX KJIacCOB
HCOPTaHMYECKUX W OPTaHMYECKUX COCJMHCHUN; CTPOCHHE W XHMHUYCCKHE CBOWCTBA W3yYEHHBIX
OpPTaHHYECKUX COSAMHECHUI;

- OOBSICHSTH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOAY XUMHUCCKON
CBs3M (MOHHOM, KOBAJICHTHOW, METAJUTMYECKOH), 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKON peakiuud u
MOJIO’KEHUST XHMHYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB;

- BBITIOJIHATh XMMHYECKUN DKCIEPUMEHT MO PACMO3HABAHHWIO BAKHEHUIIUX HEOPTraHUYECKHX U
OpPTaHMYECKHUX BEIICCTB;

- IPOBOJIUTH CAMOCTOSITEIHHBIN MOUCK XUMUYECKONH MH(POPMAIIMH C UCTIOTH30BAHUEM PA3TMUHBIX
WUCTOYHUKOB (HAyYHO-TIONYJISAPHBIX HW3JIaHUH, KOMITBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB HHTepHeTa);
MCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Ui 00pabOTKU M Mepeayll XUMUIeCKod MHPOpMAIUN U ee
MIPEJICTABJICHHS B Pa3ITUYHBIX (DOpPMaX; UCTIOIH30BaTh IPUOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTHUCCKOH
JESTEIbHOCTH W TIOBCETHEBHOM KHU3HU IS - OOBSICHEHHS] XMMHUYECKHX SIBICHUN, MPOUCXOMAINIUX B
npupojie, ObITY W Ha TMPOMU3BOJCTBE;, - OINPEACICHUS BO3MOXXHOCTH TIPOTCKAHUS XUMHYECKHX
MPEeBpAIeHU B Pa3JIMYHBIX YCIOBUSAX U OIIEHKH UX MOCIIEICTBUIA;

- OKOJIOTUYECKH TPAaMOTHOTO TTOBEJICHUS B OKPYKaIOIIeH cpee;

- OIGHKU BIIMSHUS XUMHYECKOTO 3arpsi3HEHUs OKPYIKAIOIIeH Cpelbl Ha OpPraHuU3M YeloBeKa W
JIPYTHE KUBBIC OPTaHU3MBI,

- OesomacHOro oOpamieHus ¢ TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, JTabOPaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIIMH B OBITY U Ha IPOU3BO/ICTBE;

- KPUTHYCCKOH OIICHKH JIOCTOBEPHOCTH XUMHUYECKOW HWH(OPMAIMK, TOCTYMAIOIMEeH W3 pa3HbIX
HUCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  yYE€OHOW  JUCIUIUIMHBI C  OCOOCHHOCTAMH  Tpodecchu
npohecCHOHANBLHOM NesSTEILHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAHHOH Y4eOHOU THUCIUTUIHHE.

3HATH:

- BaXXHEHIME XUMHUYECKHE TOHSATUSA: BEIIECTBO, XMUMHUYECKHUW DJIEMEHT, aToM, MOJIEKYyJa,
OTHOCHUTEIIbHBIC aTOMHAasi W MOJICKYJISIpPHAs MacChl, WOH, aJUIOTPOIHsI, W30TOIBI, XHMHYECKas CBS3b,



3IIEKTPOOTPHUILIATENIEHOCTD, BAJIGHTHOCTb, CTETIEHb OKHCIICHHS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00beM,
BEHICCTBA MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS, PAaCTBOPBI, DJIEKTPOJIUT U HEDICKTPOIIUT,
IEKTPOIUTUYECKAs AUCCOLMALNS, OKUCIUTENIb W BOCCTAHOBUTEIb, OKHCIIEHHE M BOCCTAHOBJICHUE,
TEIUIOBOM 3(QeKT peakuuu, CKOPOCTb XUMHUYECKOW pEaKIMH, KaTaju3, XHMUYECKOE paBHOBECHE,

YIJIEPOIHBIN CKelNeT, (PyHKIIMOHATbHAs TPYTIIa, H30MEpHUs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHU: COXPAaHCHHUA MAaCChl BEUICCTB, ITIOCTOAHCTBA COCTAaBa, HepI/IOlII/ILIeCKI/If/'I

3aKOH;

- OCHOBHBIC TCOPHUU XHUMHH: XHUMHYISCKOM CBsI3H, BJIGKTpOJIHTquCKOﬁ Jucconuani, CTpOCHUA
OpTraHUYCCKUX COGI[HHCHI/Iﬁ;
- BaKHEHIIIHe BCIICCTBA U MAaTCpPHAJIbl: OCHOBHBIC MCTAJIJIbI U CIIJIABBI; CEPHAA, COJIAHAA, a30THAA
N YKCYCHas KHCJIOTBI; IICIIOYH, aMMHAK, MUHCPAJIbHBIC yz[o6peHI/1;1, METaH, 5TUJICH, allCTUJICH, 6CH3OJ'I,
9TaHOJI, XXUPbI, MblJIa, ITTFOKO34, caxapo3a, Kpaxmall, KJIICTYaTKa, 66J’IKI/I, HUCKYCCTBCHHBIC 1 CHHTCTHYCCKHUEC
BOJIOKHA, Kay4YyKH, IJIACTMACCHI.

1.3.3 IInanupyemsble pe3ynbTaThl OCBOCHHS y4€OHOTO MpeaMeTa:

Ocoboe 3HaueHne yueOHbIi mpeaMeT umeet npu hopmupoanuu u pazsutin OK.

Oomme [lnanupyemble pe3yabTaThl 00y4eHHs
KOMIETEeHIIUH O6mue' JMcuunIMHapHbie’
0K 01. B yacTu TPy10BOIr0 BOCIIUTAHMA: - BIIAJIETh CUCTEMOM
Bri6upats ciocoOb1 | - TOTOBHOCTh K TpPYIY, OCO3HAHUE | XUMHUYECKUX 3HAHUU, KOTOpas
pelIeHus 3a1a9 [IEHHOCTH MacTepCTBa, TPYA0II00uE; BKJIIOUAET: OCHOBOIIOJIAraroIiye
npo(heCCHOHANBLHOM | - TOTOBHOCTh K QKTUBHOM JEATCILHOCTH | TIOHATHS (XMMUYECKUN DIIEMEHT,
JeATeTbHOCTH TEXHOJIOTMUECKOM u COLIMATILHOM | aToM, 3JEKTPOHHass 000J0YKa
MPUMEHUTEITHHO HaIpaBJIEHHOCTH, CIIOCOOHOCTH | atoMa, S-, p-, d-dJIEeKTpOHHBIE
K Pa3IMuHbIM WHUIUUPOBATH, TUTAHUPOBATH U | opOuTamm aTOMOB, IOH,
KOHTEKCTam CaMOCTOSITEJILHO BBITIOTHSTH TaKyr | MOJIEKYJIa, BaJICHTHOCT,
JeSITENIbHOCTD; AJIEKTPOOTPHULIATEIHOCTD,
- WHTEpEC K pa3IuuHbiM  cdepaM | CTETeHb OKUCIICHUS, XUMHYECKas
npodecCHOHATBLHON CBsI3b, MOJb, MOJISIpHAs Macca,
JIEATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTJICPOTHBIN

OnjiajeHne YHUBEPCAIHBIMH Y4eOHBIMHM
N03HABATEJbHBIMH [1eHICTBUSIMU:

a) 0azoBble JIOTHYeCKHe NeiicTBUSI:

- CaMOCTOATENBHO  (POPMYJIUPOBATH "
aKTyaJIM3MpOBaTh NpPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBAaTh CYILECTBEHHBIN MPU3HAK WX
OCHOBaHHS Ul CpaBHEHMs, KIacCU(pHKAIMU U
000011IEHNS,

- OHIpeneNATh LENH JIeSITEbHOCTH, 331aBaTh
HapaMeTphbl U KPUTEPUH MX JOCTHXKEHNUS;

- BBIBJIITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS
B PaCCMaTPHUBAEMBIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JIESTEIILHOCTD,
OLICHMBAaTh COOTBETCTBHE pE3YJIBTATOB LEJAM,
OLICHUBATh PUCKH MTOCIIEICTBUI 1E€ATENBHOCTH;
- pa3BHUBaTh KpEaTUBHOE MBIIUICHUE MpU

CKeJIeT, (yHKIMOHAIbHAsI rpyIIa,
pagMKal, M30Mepusi, H30MeEpBHl,
TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH,
YIJIEBOJOPOBl,  KUCIOPOA- U
a30TcozepXKallUe  COCIUHEHUs,
OMOJIOTHYECKH aKTHBHbIE
BellecTBa  (YIJIEBOJBI, KUPBI,
Oenku), MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE

COEJIMHEHUS, KpUCTATNYECcKast
pelieTka, THUNBl  XUMUYECKHX
peakimi (oKHCIUTENBHO-
BOCCTAHOBMTEIIbHBIE, 3K30- U
9HJIOTEPMUYECKHE, peakiuu
HOHHOTO  OoOMeEHa),  pacTBOp,
SNIEKTPOJIUTHI,  HEIJIEKTPOJIMTHI,

YKa3pIBaroTCsS JIMYHOCTHRIE M MeTanpeaMmetHsie pe3ynsTatel 13 I'OC COO (B mociemuedt pemaknmuu ot 12.08.2022) B
OTIIAaroNibHOM hopMme, HopMUpyeMbie 001Ic00pa30BaATENBHON TUCIATUTAHON
? JlucuuIuInHApHBIE (IPEIMETHEIE) PE3YIBTAThl YKA3bIBAIOTCA B COOTBETCTBHM C HX NOJHBIM mepedneM Bo ®I'OC COO (B
nocneaHen pexakiuu ot 12.08.2022)




PCIICHNUHN )KU3HCHHBIX HpO6J’I€M
0) 0azoBbIe MCCJIeI0BATEIbCKHUE I CTBUA:

- BJIAJIETH HaBBIKAMHU y4eOHO-
HCCIIEI0BATENILCKOM u MIPOEKTHOM
JIEATEIIHLHOCTH, HaBbIKAMH  Pa3peIICHHs
poosem;

- BBIABILITH IPUYHMHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3ajady, BbIIBUTATh THIIOTE3Y
€c  pEIICHWs, HAXOOWTb AapryMEeHThl I
JIOKa3aTeNIbCTBA CBOUX YTBEP)KIICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHMUS,

- AHAJIM3HUPOBATb IIOJTYYCHHBIC B Xoae
pemeHus 3aaa4ru  Pe3yJibTaTbl, KPUTHYCCKHU
OLICHHNBATb ux JAOCTOBCPHOCTD,
IMPOTrHO3HUPOBATH HN3MCHCHHUC B

HOBBIX YCJIOBUSIX;
- YMETbh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u MIPAKTUYECKYIO obnacTu
JKU3HEICATCIIBHOCTH;

- yMEThb MHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIBUTaTh ~ HOBBIE  WIEW,  TpeAjlarath
OPUTHUHAITHHBIC TTOIXO0/BI U PEIICHUS;

- CITOCOOHOCTH ux HCIIOJIb30BAHUS B
ITO3HABATEIBHOMN 1 COLIMAIIBHON IPAKTHKE

AIIEKTPOJIATHUECKAS
JccoLuanus, OKHCITUTETTb,
BOCCTAHOBHTEb, CKOpPOCTh
XUMUYIECKOM peakuuuy,
XUMHUYECKOE paBHOBECHE),
TEOpUM U  3aKOHbI  (Teopus
XHUMHYECKOTO CTPOEHHUS
OopraHMyecknx BemectB  A.M.
bytneposa, TEOpHs
AIEKTPOJIUTUYECKON
TUCCOIMALINY, TEePUOAMYECKHUNA
3akoH /.M. MenneneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHI  SI3bIK  XMMUH,
(baKkToNorMyeckue  CBEICHUS O
CBOWCTBAX, COCTaBE, IOJIy4CHUH U
6e30macHOM WCHOJIb30BaHUH

BOXHEHUIINX HEOPraHMYECKUX U
OpPraHUYeCKHUX BELIECTB B OBITY
U TPAKTUYECKOW MAESITEIbHOCTU
YEJIOBEKA;

- YMEThb BBIIBISTH XapaKTEpHbIE
IIPU3HAKU u B3aUMOCBSI3b
W3YYEHHBIX MOHATUH, IPUMEHSITh
COOTBETCTBYIOILIME MOHATHS IIPU
ONMCAHUM CTPOEHUS U CBOMCTB
HEOPraHUUYECKUX U OPraHUYECKUX
BEIIECTB M HX NPEBpallCHUN;
BBISIBJIATH B3aUMOCBSI3b
XUMHUYECKUX 3HaHUI C
MOHATUSAMH M TIPEICTaBICHUSIMHU
JPYTMX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAaUMEHOBAHHUS
COCIMHEHUN  MEXKIyHapOIHOIO
COr03a TEOPETHYECKOU "
MIPUKJIaHOM XUMHUH u
TPUBUAJIbHBIE Ha3BaHUA
BXHCHMIIINX BEIIECTB (ITHUIICH,
alleTWIeH, TIJMLEpUH, (EHOM,
dbopmanpaerun, YKCYCHast
KHCJIOTA, TJIMLUH, yrapHbIi ras,
YIJIEKHUCIIBII ras, aMMHAK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IMUTBEBAas cola U
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKUX M OPraHUYeCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHITH UX CMBICI;
MOJTBEPKIATh XapaKTepHbIe
XMMHMYECKHAE CBOWCTBA BEIIECTB
COOTBETCTBYIOLIUMU

HUCIIOJIB30BAaTh
XHUMHUYCCKUX




OKCIICPUMCHTAMH MW 3allUCAMU

YpaBHEHUU XUMHYECKUX
peakumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]JICKHOCTD HU3YYEHHBIX
HEOPraHMYECKUX i
OpraHUYECKUX BEILICCTB K
ONPEIEIICHHBIM KJ1accam u
rpynmnam COCIMHCHHM,
XapakTepU30BaTh HMX COCTaB M
BaKHEHIIIHE CBOMCTBA;
ONpEeEIATh BHUJIBI
XUMHUYECKHUX CBsI3ei
(KoBaJIGHTHas, HOHHAas,

MeTaJsIn4yecKkasi,  BOJOPOJIHAs),
TUNBI KPUCTATMUECKUX PELIETOK
BEIIIECTB; KJIacCH(UITUPOBATH
XUMUYCCKUC

peakiuu;

- copMHPOBATH MPECTABICHUS:
0 XHMHYCCKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XUMHH B TIO3HAHUU

SABJICHUU [IPUPOJBIL, B
(GOpMUPOBAHUN MBIIUICHUS H
KYJIbTYpbI JINYHOCTH, ee

(YHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOIUMOM Uil pelleHUs
HNPaKTUIECKUX 3aj1a4 u
HKOJIOTMYECKH  OOOCHOBaHHOT'O
OTHOILIEHHS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU Cpee;

- yMETh IPOBOJUTH pacyeTsl MO
XUMHUYECKMM  (dopMmysnaMm U

yYpaBHEHUSIM XUMUYECKUX
peakiMii ¢  HUCIOJIb30BaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOIMX  BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
MAacchl, o0BeMa
(HOpManbHBIE YCJIOBHS) TIa30B,
KOJIMYECTBA BELIECTBA;
HCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUA TUISL
MIPUHATHS pelLIeHni B
KOHKPETHBIX KM3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcmons3o0BaTh
COBpPEMEHHBIC
CpeicTBa IOMCKa,
aHaim3a Hu

B 001acTH LICHHOCTH HAYYHOI'O IIO3HAHMSA:

- c(hOpMHPOBAHHOCTb MHPOBO33pEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUSL HAYKH U OOIICCTBEHHON MPAKTUKH,
OCHOBAaHHOI'O Ha Janore KyJbTyp,
CIIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTA B

- yMeTh  IUIAHUPOBATh U
BBITTOJTHATH XUMHYECKHUNA
AKCTIIEPUMEHT (mpeBparmeHust
OpPraHUYeCKHUX  BEIIECTB  IPH
HarpeBaHuy, TMOJyYCHUE STUJICHA
W W3YYEHHE €ro  CBOIICTB,




UHTEPIpPETALUU MOJIUKYJIBTYPHOM MUDE; KaueCTBEHHbIE  pEaKUMu  Ha
UHpOpMaLUU u|- COBEPIIIEHCTBOBAHUE S3BIKOBOM U | albJeTH/Ibl, KpaxMaJl, YKCYCHYIO
MHPOPMALMOHHEIE YUTATENbCKOW  KYJIBTYpbl ~ KaK  CpEICTBA | KUCJIOTY; JIeHaTypaius OelKoB
TEXHOJIOTHH JUIs | B3aUMOJEHCTBUS MEXAY JIIOJbMHU U MO3HAHUA | IPU  HArpeBaHWM,  LBETHbIC
BBIIIOJIHEHU A 3aga4 | MHpPa,; peakuu 6CHKOB; IIPOBOJUTH
npo(ecCHOHaNbHOM | - OCO3HAHHC IICHHOCTH HAYYHOH JNCATCNIBHOCTH, | PCAKUHH  HOHHOTO oOMeHa,
JEATENHLHOCTH. TOTOBHOCTh  OCYILECTBJIATh IPOEKTHYIO U | ONPEACNATh  CPedy  BOJHBIX
HCCIIE0BATENBCKYIO JeATeNIbHOCTh | PACTBOPOB, Ka4yeCTBEHHbIE
VHJIMBUIyaJIbHO U B TPYIIIIE; peakiu Ha cynbdar-, kapOooHat-
OgiaieHne yHMBEPCAIbHbIMH Y4eOHBIMH U XJOPHUI-aHUOHBI, Ha KaTHOH
MO3HABATEJIbHBIMH 1CHICTBUSIMM: aMMOHHUS; pelaTh
B) padora ¢ uHdopmanueii: AKCIIEPUMEHTAIILHBIE 3a7aud 110
- BJaJIeTh HABBIKAMU TOJY4YeHUS MHPOPMALMU | TeMaM "Meranb!" u
u3 HMCTOYHUKOB Pa3HbIX TumoB, | "Hemeramisl'") B COOTBETCTBUH C
CaMOCTOSITENIBHO OCYILLECTBIIATH NIOUCK, aHAIN3, | PaBUIAMHU TEXHUKU
CHUCTEMATHU3ALIHIO u MHTEpIIpeTaluio | 0€30MacHOCTH MpHU OOpalIeHUH C
uHpopMarmmn pa3IUYHbIX BUJIOB U | BemecTBaMH U JIaOOpaTOpHBIM
dbopMm mpencTaBieHus; 000py/IOBaHUEM;  TPEICTABIATH
- CO371aBaTh TEKCThl B PA3MMYHBIX (popMaTax c | pe3ysbTaThl XMUMUYECKOTO
y4eToM Ha3HaueHHsh MH(POpPMAallMM W IIENEBOH | 3KcrepuMeHTa B (hopMme 3ammcH
ayJUTOpUHM, BBIOMpAs ONTUMAIBHYIO (OPMY | YPaBHEHHUH  COOTBETCTBYIOLIMX
NPEJICTaBIICHUS] M BU3YyaIN3alluy; peakumii U QopMyIHPOBaTh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(pOpPMALIMK, €€ COOTBETCTBHE IPABOBBIM U | PE3yJbTAaTOB;
MOPaJIbHO-ITHYECKUM HOpMaM; - YMETh aHaIM3MUPOBAThH
- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U | XUMUYECKYIO MH(pOpMaIIHIO,
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUH | MOTy4aeMyro u3 Ppa3HbIX
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U | HCTOUYHUKOB (CPEACTB MAacCOBOM
OpraHM3allMOHHBIX 3a7ad ¢ coOmtojeHueM | uHopmarmu, cetb MHTepHET U
TpeOOBaHMI SPrOHOMUKH, TEXHUKH | APYTHUE);
0e30macHoOCTH, TUTHEHBI, | - BIAJAECTh OCHOBHBIMH METOJaMHU
pecypcocOepexxeHus, MIPaBOBBIX U | HAyYHOTO T[IO3HAHMs BEIIECTB U
STHYECKHX HOPM, HOPM HH(POPMAIIMOHHOHN | XUMHYECKUX SIBIICHUIA
0€e30IaCHOCTH; (HabmoieHue, HU3MEpEeHue,
- BIQJICTh HABbIKAMH PACTO3HABAHMS U 3aIUTHI | SKCTIEPUMEHT, MOJICIIMPOBAHUE);
uHpopmaimy, MHHOPMAIIMOHHON O€30MacHOCTH | - YMETh HMPOBOJMUTH PACUYEThI 1O
JUYHOCTHU XUMUYecKkuM  gopmynam U
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢  HCIOJIb30BAHUEM
buznyecKux BEJINYUH,
XapakTepU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOMN CTOPOHBIL:
Maccel, oObema (HOpMajbHbIC
yCIIOBUSI) Ta30B, KOJUYECTBA
BEIIECTBA; HCII0JIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHUS
JUISL  TIPUHATUS ~ PEIICHUNA B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c
BEIIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTh K CaMOPa3BUTHIO, | -  yMeTb  IUIAHUPOBaTh U
Db dexTrBHO CaMOCTOSTENTBHOCTH U CAaMOOIIPEIEICHHIO; BBITIOJTHSTH XUMHUYECKHN
B3aUMOJICUCTBOBATD - OBJIAZICHUC HaBbIKaM1 Y‘leﬁHO- SKCIICPUMEHT (HpeBpameHI/m

WICCIIEIOBATEIbCKOM, TPOEKTHOM M COLIMATLHOU




u paboTtath B | JEATEIBHOCTH; OpPraHMYECKMX  BELIECTB  IIpHU
KOJUIEKTUBE u | OBiagenue YHUBEPCAILHBIMHU | HATPEBAHUM, MOJYYECHUE STUIICHA
KOMaH/IE. KOMMYHMKATHBHBIMH /1eHCTBUSIMU: U  M3y4YEHHE €ro  CBOWCTB,
6) COBMECTHAA N€ATC/IbHOCTD: KadyeCTBCHHBIE peaxiu Ha
- IHIOHMMATb W HCIOJb30BaTh IIPCUMYIICCTBA | ajIbOCTUIBI, KpaxmaJl, YKCYCHYIO
KOMaHJIHOM U MHAUBUAYaIbHON padoThI; KHCIIOTY; JIeHATypaIrs OeKOB
- NPUHHMATH LE/TH COBMECTHOM JGSATCNIBHOCTH, | py HArpeBAHWH,  IIBETHBIC
OPraHN30BBIBATE M KOOPJANHUPOBATH JCHCTBIS | peakipum  OCIKOB;  [POBOIHTH
MO e JIOCTMKEHWIO! ~COCTABIATh IUIAH | peakiui  HOHHOrO  OGMeHa,
JACHCTBUH, ~paclpelieNiTb PONM C YY€TOM | onpenieniate  Cpey — BOMHBIX
MHEHHH y4aCTHHKOB 00CyXlaTh pe3yJIbTaThI PacTBOpPOB, KAYECTBEHHBIE
COBMECTHOH paboTsr, peakimy Ha cybdar-, KapOoHaT-
- KOOP/MHMPOBaTh M BBINOJNHATE PaboTy B | XITOPWI-AHUOHb], HA KATHOH
YCIOBHSIX ~ PEAIBHOTIO, BHpUTyanLH.oro 1| anvoHws: pemats
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS; KCTIEPHMEHTABHBIE 3a/I9H 110
- OCYIUECTBJIATH TIO3UTHBHOE CTPATETMYecKoe | .. .. ) P— "
TMOBGICHAC B~ PAsJMHHBIX — CHTYallAX, "Hemetaiuibl'") B COOTBETCTBUM C
HPOSIBJIATH TBOPUECTBO M BOOOpa)KeHHUE, ObITh
e — IIPaBUIIAMHU TEXHUKH
OBaazenne A — 0€e30MacHOCTH MpU OOpPAICHUH C
y p
peryJsiTUBHBIMH J1efiCTBUAMU: BCLICCTBAMH ¥ JIabOpaTOpHAIM
r) NpUHSATHE ce0s M APYTHUX JIOJeH: 000pyoBaHHEM;  IPE/ICTABIATE
- IPUHUMaTh MOTUBBI M apryMEHThl JAPYTHX PESYJIBTATEI XHMHHCCKOTO
moxel npu R — pesymsTaros | 2KCTIEPUMEHTa B ¢dopme 3amucu
JeSTEIHHOCTIL YPaBHEHHH  COOTBETCTBYIOLIMX
- NpH3HABaTH CBOE TPABO W mpaBo apyrux | PEAKUMH 1 dopMymupoBath
JMOJIei Ha OMHOKK BBIBOJBI Ha  OCHOBE  JTHX
- pasBUBATH CIIOCOOHOCTH MOHMMATh Mup ¢ | PE3YJIbTATOB
TIO3ULIMU IPYTOro 4eJIOBEKA;
OK 07. B 00/1acTH 3K0JI0rH4€CKOT0 BOCIIMTAHUS: - chopMUpOBaTh MPEACTABICHHUS:
CoJieiicTBOBaTh - c(opMupoBaHHOCTH 9KOJIOTHYECKOM | O XUMHYECKOM COCTaBJISIONIEH
COXPaHECHHIO KyJIbTYpbl, TIOHUMAaHUE BIUSHUS COIMAIIBHO- | ECTECTBEHHOHAYYHOU KapTHHBI
OKPYXKAIOIEH cpebl, | SKOHOMUYECKHMX — TPOLECCOB  HAa  COCTOAHHME | MHUpA, POJNU XHMHH B MO3HAHHU
pecypcocbepeskeHnto | IPUPOIHOKM W COLMATIBHOM CPEJIbl, OCO3HAHME | SIBIICHHUM MIPUPOJIBI, B
, TIPUMEHSTH 3HaHMs | [JIOOANBHOTO  XapakTepa  SKOJIOrMYECKHX | GOPMUPOBAHMM MBILUICHUS U
00 n3MeHeHnu | IpooieMm; KyJbTYPBI JUYHOCTH, ee
KIMMATa, TPUHIMIb | - [VIAHUPOBAHKE H OCYIIECTBIICHHE JCHCTBHI B (YHKIIMOHATBHOW TPaMOTHOCTH,
GEPEIKITHBOrO OKpYXKAIOILlel Cpelic Ha OCHOBE 3HAHUS LieNied | HEOOXOMUMOW ISl pelleHHs
IIPOM3BOACTBA, YCTOWYHMBOTO pasBUTHA YeJIOBEYECTBA; | MMPAKTUUYECKUX 3a1aun
> deKTHBHO aKTUBHOE HerI/IH:I:I/Ie JCUCTBUH, TPUHOCAIIUX | SKOJIOTMYECKH  OOOCHOBaHHOTO
1efiCTBOBATD B | BPEI OKPYXKAIOIIEH Cpese; OTHOILIEHHS K CBOEMY 370POBBIO
Ype3BBMANHBIX - yMEHue MIPOTHO3UPOBATH | U IPUPOIAHON Cpee;
CHTYAIHSX. HeOIaronpusITHHIE OKOJIOTHMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
MIOCJIE/ICTBUS NPEIIPUHAMACMBIX | SKOJIOTHYECKH IEIECO00pa3HOT0O
JIEHCTBHM, IPEAOTBPAILATh UX; MOBEJICHUsSI B OBITY U TPYAOBOI
- pacuMpeHue  OmbITa JEATENTHOCTH | ESATEIbHOCTH B LEJSX
9KOJIOTMYECKOM HaIlpaBJI€HHOCTH; COXpaHEHHs CBOETO 3JI0POBbSI U
- OBJIaJICHUE HaBbIKaMH y4eOHO- | OKpY KaroIIIel IPUPOIHOM CPEIIbl;

MCCIIEIOBATEIBCKOM, MPOEKTHOW U COLMAIBHOMN
JIESTEITbHOCTH;

YUHUTHIBATh OITaCHOCTh
BO3JIEHCTBHS Ha JKHUBBIC
OpraHU3MbI OIpEIEIIEHHBIX
BEIIECTB, TIOHUMAs CMBICIT
IoKa3aTelIs MpeaeIbHON

JIOITYCTUMOW KOHIICHTPALUH




I1K1.3 - yMEHHE OIpeAeNATh KOHCTPYKTHUBHBIE | - COPMHUPOBATH MPEACTABICHHUS:
O0ecrieunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJiell IMOJBHYKHOTO | O CBOMCTBaX METAJIJIOB, CIUIAaBaX,
0€30I1aCHOCTh COCTaBa; BUAAX KOppO3HH, obnactu
JIBYDKEHUS - TIOHMMaHW€  CHUCTeMbl  TEXHHYECKOTO | MPUMEHEHHUS HEMETAUTUICCKUX 1
MOJIBIYKHOTO COCTaBa | OOCTYXXKMBAHHWS M  PEMOHTa  TOABIKHOTO | KOMIO3HIIMOHHBIX MAaTEpUAJIOB,
cocTaBa BUIaX M CBOMCTBaxX TOIUIMBA,
CMa304HBIX u 3aIIUTHBIX
Marepuaax, CBOMCTBax
HEOPraHUYECKUX u
OpraHuYeCKUX COC/TMHEHHH,
MapKUPOBKE U MEPEBO3KE IPY30B

T0 JKEJIE3HOM 10pOore.

B pe3synbrare ocBoeHMs MporpamMmbl y4eOHOro MpeaMeTa pealu3yercs nporpaMma BOCIIUTAHMUS,
HarpaBiieHHas Ha (POPMHUPOBAHUE CIIEAYIOIIUX JIMYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IIposBnsromnii akTUBHYIO I'PaKJAHCKYIO MO3ULMIO, JEMOHCTPUPYIOINN TPUBEPKEHHOCTD
MPUHIUIIAM YECTHOCTH, IOPSAJOYHOCTU, OTKPBITOCTH, SKOHOMHUYECKH AKTHBHBIM M y4YaCTBYIOIIMH B
CTYJCHYECKOM M TEpPUTOPUAIILHOM CAMOYIIPAaBIEHHM, B TOM 4YHCJIE€ Ha YCIOBHUAX JOOPOBOJILYECTBA,
IPOAYKTHUBHO B3aMMOJEHCTBYIOIIUI U YUaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3alil.

JIP 4 TlposiBasitonuii U JEMOHCTPUPYIOIIUNA YBAXKEHUE K JIOJSAM TPY/a, OCO3HAIOIINMA [IEHHOCTh
coOctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpene JHUYHOCTHO U
po(heCcCHOHATTLHOTO KOHCTPYKTUBHOTO «IIH(PPOBOTO Cieaay.

JIP 16 TlpuobpereHre OOydYaIOMUMUCS COIMAILHO 3HAYUMBIX 3HAHWA O TIpaBUJIAX BEICHUS
HKOJIOTMYECKOTO 00pa3a >KU3HH O HOpMaxX U TPATUIUSAX TPYJOBOU JEATEILHOCTH YEIOBEKa O HOpMax U
TpaAUIUAX MOBEICHUS YeJIOBEKa B MHOTOHAIIMOHAIEHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 Tlony4yeHue 00y4aromuMUCS BOZMOKHOCTH CAMOPACKPBITHS U caMOpeann3aius JNIHOCTH.

JIP 30 OcymecTBisOMMA MOUCK W HCIOJb30BaHHE HMHMOpMAIMH, HEOOXOAUMOW IS
3¢ PEeKTUBHOTO BHIMOJIHEHUS Pa3INYHBIX 33/]1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO PA3BHUTHSL.




2 CTPYKTYPA U COAEPKAHUE YYEBHOT O ITPEJIMETA

2.1 O0beM y4eOHOro npeaMera ¥ BUbl y4eOHO# padoThI

Bun yueOHoii padoThl

O0BEM B yacax

O0bém 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72
B TOM YHCJIE:
OcHoBHOe coaep:xaHue 72
B TOM YHCJIE:
JIEKIUHU, YPOKHU 25
CaMOCTOsITeNIbHAs paboTa 11
MIPAKTUYECKUE 3aHATUS 22
1a00paTOPHBIE 3aHATHUS 10
IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COACPKAHME
B T.4..
TEOpeTUIecKoe oO0yueHue 25
MPAKTHYECKUE 3aHATUS 4
KOHTPOJIbHbIE PA00ThI 1
B coomeemcmeuu ¢ yueOuviM nianom no umoeam I cemecmpa ammecmayus
1po60OUMCsL 8 hopme KOHMPOTILHOU PAOOMb.
[Ipome:xyTounasi arrectanus (B Gopme nuddhepeHIInpoBaHHOTO 3a4eTa) 2




2.2 TemaTH4yecKHUil IJIaH U cOoJiep:KaHUe Y4eOHOr0 nmpeaMeTa

1 2 3 4
®opmupyemble
HaumeHoBaHue pa3iesioB U TeM Conep:xanue y4e0OHOIro MaTepHuasia, NPaKTU4YecKue U JadopaTopHble 3aHATHS, Oo0bem KOOMI? eT;[}IICIm"
caMoCTosITeIbHAsA padoTa 00yyaromuxcs 4acoB ;qu;cmune
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH 8/1
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOpTraHUYECKOH 1 001Ieit xumun. [leproandeckas OK 01 OK 02
[Tepuoanueckuii 3aKoH U cucteMa xumuieckux 3meMenToB .M. MenneneeBa. CtpoeHue aToma JIP 16,23,30
nepuoAnYecKas CucTemMa ConepixaHue yueOHOTro MaTepuaJia
XUMUYECKuX 3yiemenToB J[. 1. CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
Menpeneena OnekTpoHHas KoHburypauus atoma. Knmaccudukarusi XMMHUYECKHX AJIEeMEHTOB (s-, p-, d-
areMeHThl). BaneHTHble a5eKkTpoHbl. BaneHTHOCTh. DNeKTpoHHAs NMPUPOia XUMUYECKOH CBS3M.
DNeKTPOOTPUIIATENHHOCTh. BUIbl XUMHUYECKON CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHHSI. D)

[leprommueckass cucrema xumuueckux aneMeHToB JI.WM. MenneneeBa. DU3MUECKUIT CMBICI
Ilepromuaeckoro 3akona JI.M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHWYECKHX
AJIEMEHTOB, 00pa3yeMbIX MMH TIPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBHU C TIOJIOJKEHHEM
XUMHMYECKOro 3j1eMeHTa B [lepronnueckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYEHUE
[lepuomnueckoro 3akona .M. MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKphITHE HOBBIX
XUMHYECKHX JIEMEHTOB

CamocrosiTenbHas padota odyuyarommuxcs Nel

Koncnekr, mnoxaroroBka cooOmeHuii Ha Tembl 10 BbIOOpY: HaHoTexHonorus kak
IIPUOPUTETHOE HAIPABIICHUE PA3BUTHsA HAayKU M Npou3BOoACTBa B Poccuiickoit denepanuu;
PagnoaktuBHOCTE. MCnosb30BaHME pagMOAKTUBHBIX HM30TOIOB B TEXHUYECKHX LIEIAX.
PeHTreHoBckoe M3JIydeHME U €ro HCIOJb30BaHME B TEXHMKE M MeauluHe. Pemenue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad 10 BOIPOCAM: OCHOBHBIC IOHATHS XUMHH,
OCHOBHBIE 3aKOHbl XUMMM. PacueTHble 3a7auyM Ha HAXOXKIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM MaccChl, ONPENCIEHUE MACCOBOM JOJU XUMHUYECKUX JIEMEHTOB B CIOXKHOM
BELICCTBE.




1 2 3 4
1.1. 2 IIpaktuyeckoe 3ansitue Nel Pemenue pacuerHsIx 3amad mno teme: "OCHOBHBIE OK 01 OK 02
KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHUSAM XUMUYECKUX peakiui'” ) K13
JIP 2,4,16,23,30
1.1.3 IIpaktudeckoe 3aHsTHe Ne2 PelieHHEe 53KCIEPUMEHTAIbHBIX 3a/ad IO TEME: OK 01 OK 02
[lepuonnueckas cuctema xummuueckux snemenToB .M. Menneneesa. CtpoeHue aroma 2 [IK1.3
JIP 2,4,16,23.,30
1.1.4 IpakTuyeckoe 3anaTue Ne3 PemieHune sKCEepUMEHTANIBHBIX 3a7ad 1O TeMe: THUIIbI OK 01 OK 02
XUMHAYECKHUX CBA3eH. THIEI KPUCTAIUIMYECKUX PEIIETOK 2 JIP 2,4,16,23,30
Pasznen 2. XumMu4ecKkue peakuuu 102
Tema 2.1 Tumsr xumuueckux | 2.1.1 Knaccudukaruys v TUITBI XUMHUYECKUX PEAKIIMA HEOPTAHMYECKUX COSTUHEHUIN OK 01 OK 02
peakuuii TIK1.3
JIP 4,16,23,30
Conep:xaHue yueOHOro MaTepuasa
Knaccudukanus u THUNBI XUMHUYECKHX PEAKIHUNA C Y4aCTHEM HEOPTaHUYECKUX BEIIECCTB.
CocTtaBlieHHEe ypaBHEHUH peaklHii COeIWHEHUs, pa3lIoKEHHUs, 3aMeIleHus, 0OMEeHa, B T.U.
peakIuii TOpeHHsl, OKHCIICHUSI-BOCCTAHOBIICHHUS. )
VpaBHeHUsT ~ OKUCIEHUs-BOCCTaHOBJIeHUs.  CrteneHb  okucieHus.  OKUCIUTENb U
BoccTtaHOBUTENh. CoOCTaBlieHME ¥  ypaBHUBAHHUE OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX
peaKkuii MEeTOIOM JJIEKTpOHHOTro OanmaHca. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
MIPUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCAX U )KU3HEAEATEIbHOCTH OPTaHH3MOB.
CamocrosiTeibHast padoTa odyuyarommuxcs Ne2 1
AHanu3 u npeoOpa3oBaHue yueOHOW HHGOPMALIHH.
2.1.2 IIpakrtuyeckoe 3aHsATHe Ned4 PemieHue 5SKCIEPUMEHTANBHBIX 3a4ad [0 TEME: OK 01 OK 02
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH" 2 TIK1.3
JIP 4,16,23,30
Tema 2.2 DuiekTpoJuTHYECKASA 2.2.1 PactBopeHue Kak (pU3MKO-XUMUYECKUN TPOLIECC. OK 01 OK 04
JTUCCOIHAIIMSA ¥ HOHHBII 00MeH [1IK1.3
JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaJa 2

Teopm{ BHGKTpOHHTquCKOﬁ auccoruanyu. MoHbI. 3HeKTp0JII/ITLI, HC3JICKTPOJIUTHI. Peakmun
noHHOro oomena. CocraBiicHue peaKHI/Iﬁ HOHHOI'0 OOMEHa IMyTCM COCTABJICHUSA UX MOJHBIX U




2

COKpPAIICHHBIX  HOHHBIX ypaBHeHHfI. KwncaoTHO-0CHOBHBIE PCaKIu. 3a,I[aHI/IH Ha
COCTaBJICHHUC MOHHBIX peaKHHﬁ.
HpaKTI/I‘IeCKOG HCIIOJIB30BaHHC peaKHI/Iﬁ HMOHHOT'O obMeHa u ruapoJm3a B

TEXHONOTNYECKNX MpoLueccax >XenesHoAOPOXHOro TpaHcnopTa. [loHsaTus:
rafbBaHoOCTerns, ranbBaHOMAACTUKa, WX MpaKTU4yeckoe 3HayeHne B
XenesHoAOPOXHOM XO3ANCTBE.

CamocrosiTeibHas padora o0y4yarommuxcs Ne3

AHanu3 u npeobOpaszoBaHue yuyeOHOW nHpopmauuu. [loaroroBka cooOuieHuil Ha TeMy MO
BbIOOpY: IIpakTHueckoe NpUMEHEHHE 3JIEKTpoJin3a: papUHUPOBAHHUE, raJlbBAaHOIIACTUKA,
TaJIbBAHOCTETUAA.

2.2.2 JlabopatopHoe 3ansTHe (padora) Nel "lccienoBaHue CBOWMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBOpoB. Teopus 3NEKTPOIUTUYECKON TUCCOIUAAN"

OK 01 OK 04
[1K1.3
JIP 4,16,23,30

2.2.3 JIaGopaTopHoe 3aHsiTue (padora) Ne2 "Peakuun nonnoro oomena. ['uaponus coneit”

OK 01 OK 04
[IK1.3
JIP 4,16,23,30

Paznen 3. CTpoeHue U CBOiiCTBA HEO

FraHUIC€CKHX BCIIECCTB

7/2

Tema 3.1 Knaccudukanms,

HOMEHKJIaTypa u
HEOPraHUYECKUX BELIECTB

CTpOCHHE

3.1.1 OcCHOBHBIE KJIACChI CI0KHBIX HEOPTraHUUYECKUX COCTMHEHUM.

OK 01 OK 02
[IK1.3
JIP 4,16,23,30

Conep:xxaHue yueOHOIro MaTepuasa

[Mpenmer Heopranudeckor xumun. Kiaccudukanusi HeopraHndeckux BemecTB. [IpocTeie u
clokHble BemiecTBa. OCHOBHBIE KJIAcChl CIOXHBIX BEHIECTB (OKCHJIBL, THIPOKCHJIBI,
KHUCJIOTBI, COJIM). B3auMOCBSI3b HEOPraHWYECKHUX BEIIECTB. ATpEraTHbie COCTOSHUS
BemiecTBa. Kpucrammmueckue u amopgHble BeniecTBa. THIBI KPUCTAUITMYECKUX PEIIETOK
(aTomMHasi, MONEKyJspHAsi, MOHHAS, METAJUIMYeCcKas). 3aBHUCHUMOCTh (DU3MUECKHX CBOMCTB
BEIIECTBA OT THUIMA KPHUCTALIMUECKOW PEIIETKU. 3aBUCHUMOCTb XHMHYECKOH aKTUBHOCTH
BEIIECTB OT BHJA XUMHUYECKON CBSI3M M THMA KPUCTAIUTMUECKOW pemeTku. [IpuyamHb
MHOro00pa3usi BEIIEeCTB

CamocrosiTeibHast padoTa odyuarommuxcs Ned
AHanu3 1 mpeodpa3oBaHue Y4eOHOW HHPOPMAIIHH.

3.1.2  Ilpaktnueckoe 3aHaTHe NeS  PemeHue  NpakTUKO—OPHEHTHPOBAHHBIX

OK 01 OK 02




1 2 3 4
AKCIEPUMEHTAIBHBIX 3a7a4 10 TemMe: YnCThIe BelecTBa U CMeCH. JIMCTIEpCHBIE CUCTEMBI. [1IK1.3
JIP 4,16,23,30
Tema 3.2  Ousuko-xumuueckue | 3.2.1  IIpakrumueckoe  3ansitue  Ne6  PemieHue — MpakTUKO—OPUEHTHUPOBAHHBIX OK 01 OK 02
CBOICTBa HEOPraHMYECKHX BEIIECTB | SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM: "Meramibl"; "Hemerasibr" [IK1.3
JIP 4,16,23,30
CamocrosiTeibHast padoTa oOyuarommuxcs NeS
Pemennie mpakTUKO-OPHUEHTHPOBAHHBIX 3aJaHUIl Ha CBOWMCTBA, COCTaB, IMOJy4YeHHE U
0e30macHOe MCIMOB30BAHUE HEMETAIIOB B OBITY M MPAKTHYECKOH JEeSTETHHOCTH YENIOBEKa.
[lonroroBka cooOmeHnii Ha Temy 1o BbIOOpYy: IlpumeHeHue HemeTauioB B
KEJIE3HONOPOKHOM X03siicTBe. [IpaBuia nepeBo3ku HEMETAIIIOB 110 KEJIE3HOM 10pore.
[TonroroBka K UTOrOBOM KOHTPOJBHOM pabOTe MO KiaccamM HEOPraHMYECKHUX COCIMHEHUH: 1
XVWMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HEOPraHMYECKHMX BEIIECTB (OKCHIOB,
THJIPOKCHUJIOB, KUCJOT, CONiell M JAp.). 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCIWHEHUH, BBICIIMX OKCHUIOB W THUAPOKCUAOB. MneHTuukamus
HEOPraHMYECKUX BEHIECTB C HCIIOJIb30BAHHEM HX (PU3UKO-XUMUYECKHUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaAKITNIl
Tema 33 Unentuduxarms | 3.3.1 I'eneTndeckas cBsi3b HEOPraHUYECKUX COSAMHEHUN OK 01 OK 02
HEOPraHWYECKUX COCTMHEHUN Hrorosasi konTpobHasi padora Nel [IK1.3
JIP 4,16,23,30
Hmoz I cemecmpa: MakcumanbHas yaeOHas Harpyska (Bcero) 30
O0s3arenbHas ayquTopHas yueOHast Harpy3Ka (Bcero) 25
MPaKTUYCCKUE 3aHATHUSI 12
nabopatopHble 3aHATUA (PabOTHI) 4
camocTosiTesbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHNYeCKUX COeIMHECHHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonstre 06 opraHMYECKUX BEIIECTBAaX, UX MPUMEHEHHE Ha JKEJIe3HOH nopore. Teopus OK 01 OK 02
CTpOECHUE u HoMmeHkiarypa | A.M. Bytneposa. Kinaccudukarus opraHn4ecKux BEIeCTB IIK1.3
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuasia 2

[losiBeHre M pa3BUTME OPraHUYECKOM XMMHUM Kak Hayku. [Ipenmer opraHm4eckoil XUMMH.
MecTo ¥ 3HaYE€HHE OpPraHUYECKOM XMMHHM B CUCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE

CTPOCHUC KdK TIOPAJAOK COCAMHCHHA dTOMOB MOJICKYJIC COINIACHO HMX BaJCHTHOCTH.
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[IpumeHneHne oOpraHMYeCKUX BENIECTB Ha keye3Hod popore. llonoxkenuss Teopuu
XUMHUYECKOTO CTPOEHHUsI Ooprannueckux coenuHenuit A.M. bBytnepoBa. YriepoaHslil ckener
OpPraHMYEeCKON MOJIEKYJIbI 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOCHHS MOJIEKYIL.
M3omepuss u wm3omepbl. llonsarme o ¢yHkumoHanmbHOM rpymme. Pamukan.  [IpuHUIMOBI
KJIaccU(pUKALMU OPraHWYeCKUX COeqUHEHHH. MexayHapoaHash HOMEHKJIATypa M TIPUHIIMIIBI
HOMEHKJIATypbl OPraHUYECKUX COCAMHEHUH.

CamocTrosiTesibHasi padoTa o0yyawommxcs Ne6

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW wHPopManuu. [loaroroBka cooOmieHuid Ha
TeMbl 10 BbIGOpY: JKusHp u gestenbHocth A. Kekyme. YKusup u mestensHocTh M.
bepuenunyca. XKusnp u gedrenbHocts @. Bemsepa.

Tema 4.2 CpoiicTBa OpraHUYECKUX
COCIMHEHU I

4.2.1 AnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUI PS/I.

OK 01 OK 02
[IK1.3
JIP 4,16,23,30

Conep:xaHue yueOHOro MaTepuasa

[IpenenpHBIE YIIEeBOAOPOBLI (aNKaHbl M HUKIOANKaHbI). OcoOeHHOCTH KiaccuuKanuu u
HOMEHKJIATYpBI, H30MepHus, (u3myecKkrue CBOWCTBA, XWMHUYECKHE CBOICTBA, CIIOCOOBI
noidy4yeHus. [opeHHMe MeTaHa KaKk OJWH M3 OCHOBHBIX HWCTOYHHUKOB TeIla B
MIPOMBIIIICHHOCTH M OBITY. CBOWCTBA NMPHUPOTHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MPHPOJIE
Y PUMCHEHUE aJKAHOB.

4.2.2 Ilpaxtuyeckoe 3ansitue Ne7 PemieHue SKCIEPUMEHTANBHBIX 33Jad IO TEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA METaHA U ATaHa"

Conep:xxaHue yueOHOro MaTepuasa

Kunxue yrineBogopoasl (O€H3MHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauecTBe
rOpPIOYEro B JBUTATENSX BHYTPEHHETO CTOPaHHUs MOABMXKHOIO COCTaBa >KEJIE3HOJIOPOKHOIO
Tpancnopta. TBepable yriaeBoJopozsl (mapaduHbl) — KOMIIOHEHTHI JKHAKHX CMas3oK,
UCIOJB3YEMBIX JJII CMa3Kd TPYIIUXCS Yy3JI0B TEIUIOBO3HBIX JBUTATeleil, OCEBBIX
MOJLUIMITHUKOB BarOHOB JIEKTPOBO30B, TEIUIOBO30B. ['aJIOr€HIIPOU3BOIHBIE YTIIEBOLOPOADI -
B KaUeCTBE XJIa/IareHTa B pepUKEPATOPHBIX BarOHaX.

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

4.2.3 Ankensl, ankagauensl. CocTaB M 0COOCHHOCTH CTPOCHUS

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaa
Henpenenbuble (ajgKeHbl, aJIKUHbI M aikaaueHbl). OcoOEHHOCTH KJacCU(pHUKALUU U
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HOMEHKJIATyphl, H30MepHus, (u3nyeckue CBOWCTBA, XHMMHUYECKHE CBOICTBA, CIOCOOBI

nonyyeHusi. ['opeHue aneTrwiieHa Kak HCTOYHHUK BBICOKOTEMIEPATYpPHOIO IIJIAMEHU IS

CBapKM M pe3Ku MeTauioB. lIpakThueckoe NpHMEHEHUE aJIKeHOB WU aJIKaJIM€HOB B

KEJIE3HOAOPOKHOM XO35IUCTBE

CamocrositeibHas padora o0y4yaromuxcs Ne7

[Tonbop, aHanu3 1 npeodpazoBaHue YIeOHON HHPOPMAITHH.

4.2.4 Ilpaktudeckoe 3ansitHe Ne8 Pemenue sKCIIEpUMEHTAIBHBIX 3a4ad [0 TEME:

"[losrydyeHue aTUIEHA U U3Y4YEHHE €ro CBOMCTB"

Coaep:xxanue y4eOHOro MaTepuaJia OK 01 OK 02

[IppuMeHeHHsT TNONMMEPOB HA NPEANPUATHAX HKEJIE3HOJOPOKHOTO TpAaHCIOpTa  JUIA [1K1.3

JJEKTPOU3OJIALMY, PYKABOB TOPMO3HOM CHCTEMBI IOE310B, IIPUBOJHBIX pPEMHEN, JIP 4,16,23,30

S00OHUTOBBIX  COCYZOB  aKKyMyJSTOpOB, JeTajeil W  3allUTHBIX [OKPBHITUH  Ha

JKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 IlpakTnueckoe 3ansiTue Ne9 PemieHue »SKCIEepUMEHTaNbHBIX 3aJady IO TEME:

"AlETHIICH U eT0 ToMOJIoTH" (AJIKIHBI)

Conep:kanue y4ye0HOro MaTepuaa OK 01 OK 02

IIpumeHeHne moMMepsl Ha OCHOBE IIPOM3BOHBIX AJIKMHOB B KaU€CTBE M30JISILIMM 3aILUTHBIX [1IK1.3

000J104€K KabeJIbHbIX U3/l U IPOBOIOB, BHYTPEHHEH OT/IEIKH MAaCCaXUPCKUX BaroHOB U JIP 4,16,23,30

BaroHOB 3JIEKTponoe3noB. lIpuMeHeHue aneTuieHa M €ro roMoJIOroB Ha HPEIIPHITHIX

KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apennl. CocTaB, CTpOEHUE, MTOTyYECHUE OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaia

OcobenHocty  kimaccu(UKaMu W HOMEHKIATYpbl, H30MepHs, (HU3MUECKUe CBOWCTBA,

XUMHUYECKHE CBOMCTBA, CcrocoObl moiydyeHus. llpuMeHeHue apeHOB M UX TOMOJIOrOB Ha

HOPENIPUATHIX ~ KEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTH  apOMAaTHYECKUX

YIJIEBOJOPOAOB. S TOXUMHUKATHI.

4.2.7 IlpakTndeckoe 3aHsaTHe Nel() Pemenue sKcepuMEHTANBHBIX 3aja4 IO TEME: OK 01 OK 02

"CpaBHUTEIbHAA XapaKTEPUCTHUKA CITUPTOB" I1K1.3

Conep:xxanue yueOHOro MaTepuasia JIP 4,16,23,30

OnHOaTOMHbBIE CIUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEpHUajoB HaXOJAIIMX CBOE
IIPUMEHEHUE B JKEJIE3HOJOPOXKHOM XO34HWCTBE (Kpacka JUlsl MOKPBITHSl MAacCCAXUPCKUX U
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IPY30BBIX BAaroHOB; IUIACTU(UKATOPHI, TNPUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-,
BIIATOCTOWKHX JETAISIX IMOABMXKHOTO COCTaBa W T.1.). lIpUMeHeHWEe STUICHIJIMKONS H
INIMIEpUHa B KadecTBe AaHTU(PU30B B pajuaTopax CUCTEM OXJXKIACHHS JBUraTesen
BHYTPEHHEIO CrOpaHMsi; TUIAPABIMYECKHUX, TOPMO3HBIX M 3aKaJOUHBIX JKHAKOCTEH B
MOJBMKHOM  COCTaBe  JKEJIE3HOJIOPOXKHOTO  TpaHcmopTa. IlpakThueckoe  3HayeHHE
apOMaTHUYECKUX CIUPTOB M MX IPOU3BOJIHBIX B KEJIE3HOAOPOKHOM XO3SAUCTBE. Y CIOBUS
MEPEBO3KHU CIUPTOB IO XKele3HoH aopore. [IpakTnyeckoe 3HaU€HHE MHOTOATOMHBIX CIIUPTOB
B JKE€JIE3HOJJOPO’KHOM X03s1iicTBe. [lepeBo3ka apoMaTuyeCKuX CIMPTOB IO JKEIE3HOU 10pore,
MapKUPOBKa IPy30B.

4.2.8 Anppuerunel. Kapoonossie kuciotsl. CoCTaB, CTPOCHUE, KIIaCCH(PHUKAIINS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

OcobenHoctr  KimaccuuKalyi W HOMEHKIATYphl, H30MepHs, (HU3MUECKHE CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI oNyueHusi. Mbljia Kak COJH BBICHIUX KapOOHOBBIX KUCIIOT,
ux Moroniee nercteue. CiioxHbIe Y3QUPbI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

CamocrositeibHas padora o0y4yaromuxcs Ne§

[Tonbop, ananu3 u mpeodpazoBanue yueOHOW WHPopManuu. [loaroroBka cooOmeHui Ha
TeMy 1o BbIOOpY: MypaBbHHas KUCIOTa B MPUPOAE, HAyKe W MPOM3BOACTBe. Mcropus
YKCyca. HpaKTI/I‘IeCKOC S3HAYCHUC AJIBACTHUOB W HUX IMPOHU3BOAHLIX B KCJIC3HOAOPOKHOM
xo3stiictBe. IlepeBo3ka anmpAerugoB IO JKENE3HOW JOpore, MapKUpOBKa TPY30B.
HpaKTqucxoe 3HAa4YCHUC Kap6OHOBI)IX KHCJIIOT M HMX MPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3stiictBe. [lepeBo3ka KapOOHOBBIX KHUCIOT TO >KEIEe3HOW I0opore, MapKUpOBKAa TPY30B.
HpaKTqucxoe SHAYCHHE )XUPOB U UX MMPOU3BOJHBIX B KCJIC3HOAOPOKHOM XO3SUCTBE.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CpoiicTBa anbaeruoB 1 KapOOHOBBIX KUCIOT"
Conep:xanue yueOHOro MaTepuasa

MypaBbUHBI  aJbAeruj Kak  KOMIIOHEHT  OakeJIWTOBOrO  JIaka,  SBJISIOLIUMCS
AHTHUKOPPO3HUOHHBIM IMOKPBITUEM [JI1 BAarOHOB. TexkcToauT Kak OCHOBA JJIA U3IOTOBJICHUA
3yOuyaThIX KOJIEC, BKJAJbILEH TMOAIIMIHUKOB, a TaKXe KakK 3JIEKTPOU30JIATOP.
AcOOTEKCTOJIUT KaK KOMIIOHEHT JJI1 U3TOTOBJICHUSA TPYLIUXCA HeTaJIeﬁ JUCKOB CICIIVICHUA U
TOPMO3HBIX KOJOJOK Ha JKEJIE3HONOPOKHOM TpaHcnopre. IIpuMmeHeHne anetoHa B

KEJIE3HOIOPOKHOM X034icTBE [[puMeHeHune 1maBeneBor KUCIOThI 111 OYUCTKHA METAJIOB OT

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30
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p’KaBUWHBI U HAKWIIM, B TOM YHCJI€ U B KOTJIaX JJOKOMOTHBOB. HepeBo3Ka U MapKHUpOBKa
AJIbJCTU 0B 1 I(ap6OHOBBIX KHUCJIOT 10 JKeJIE3HOM Jopore

4.2.10 IIpakTnueckoe 3anaTue Nell Pemenne sKcrepuMEHTaIbHBIX 3a7a4 IO TEME:
"Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:xxanue yueOHOIro MaTepuasa

ByTI/I}'IaLI,eTaT KaK KOMIOHEHT I'IeHTa(IDTa}'IeBbIX 3mane|7|, NCrosib3yemMbIX ANA

OKpackn nacCaXxXnpCckmx BaroHoOB M JIOKOMOTWMBOB,; 3JIEKTPOU3ONALUNOHHDbIX

Nakos., NMpuMeHdeMbIX NMpn peMOHTE TArNroBbIX ,D,BI/IF8T€}'I€I7I. Kupsl Kak TpoOayKT OK?{%{?? 02
[MTaHUS ¥ XMMHUYECKOE ChIPhE. 3aMeHa XMPOB B TEXHUKE HEIMIIEBBIM ChphbeM. MblNa JIP 4,16,23,30
BbICLUMX J>XWMPHbIX KWUCNOT KaK 3aryctutenm B MAaCTUYECKUX CMa3Kakx,
npunMmeHdeMblX B pPas3/iMyHbIX MexXaHn3Max A4 CMas3km noAalnnHMKOB,
3y6anb|x Konec, BUHTOBbLIX N LUeNnHbIX nepeiad, WapHWPHBbIX COQAVIHeHI/II‘/JI "
Ap. Cunrernyeckue morouue cpencrsa (CMC): 1oCTOMHCTBA U HELOCTATKH.
4.2.11 AMuHBI. AHUITUH OK 01 OK 02
I1K1.3

JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa
OcobeHHocTH  KiIaccH(UMKAllMM W HOMEHKJIATYypbl, H30MepHs, (U3MUECKue CBOWCTBA,
XMMHUYECKHE CBOICTBA, CITIOCOOBI MOTYUEHHUSI.
CamocrosiTeibHas padora o0yuyaromuxcs Ne9
[Ton6op, ananu3 u mpeoOpazoBanue yueOHOUM mHopmaruu. [loaroroBka cooOmeHui Ha
temy mo BbiOopy: JKusup u gesrensHocTh H.H. 3uHMHA. AHHIMHOBBIE KpacHUTEINW.
[IpakTHueckoe 3HaYE€HWE AMUHOB U MX IPOU3BOAHBIX B IKEJIE3HOAOPOKHOM XO3SICTBE.
IlepeBo3Ka aMMHOB 110 JKE€JIE3HOW JOpOre, MApKUPOBKA TPY30B.
4.2.12 JladopaTopHoe 3ausitue (padora) Ned "Amunokucinorel. benku. Pacno3znaBanue OK 01 OK 02
BOJIOKOH" OK 04
Coaep:xanue yueOHOro MaTepuaJia I1K1.3
KanpoH — kak KOMIIOHEHT BHYTPEHHEN OTJIEIKU MOJBUKHOrO cocTaBa. [IpumeHeHue kies Ha JIP 4,16,23,30

OCHOBE TNOJIMaMU/Ia B BAarOHOCTPOEHUU JJIsl CKJIEUBaHUS. MUIIOpa-MoOpoIuiacT — Kak OCHOBa
JJI1 TCIUIOU3O0JIAOUU  HU30TCPMUUYCCKUX, TMMACCAKUPCKUX U pe(pr/DKepaTopme BAaroHoOB.
TexHu4ecKknii BOWIOK Kak MPOKJIAJOYHBIA Marepuand B OyKcax MpH PEMOHTE BaroHOB M
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JIOKOMOTHBOB. 3Hau€HHWE aMHHOKAIpPOHOBONH M aMHUHOPHAHTOBOM KHCIOT JUisi OOBEKTOB
KEJIe3HOJOPOXKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XHUMHUYECKHME BOJOKHA H  HX
MIPUMEHEHUE Ha JKeJIe3HOI0POKHOM TPaHCIIOPTE.
Tema 4.3 Wnentnduxanus | 4.3.1 JladbopaTopHoe 3ansTHe (padora) Ne5 "CpoiicTBa yrieBoaos" 2 OK 01 OK 02
OpPTaHUYECKUX BEIIECTB, ux | Coaep:xxaHue ydyeGHOro MmaTepuaJia OK 04
3HauYE€HHE U MpUMEeHeHue B ObITOBOM | [IprMeHeHne mpeccoBaHHOM PEBECUHBI JJisi BKJIAIBIIICH MOIIIMITHUKOB, BTYJIOK, OMOPHBIX K1 3
U TPOU3BOJICTBEHHOW JAEATEIbHOCTH | IUIUT, HM3TOTOBJIEHUS IIECTEPEH IOABIXKHOIO COCTaBa >KENE3HOJAOPONKHOTO TPaHCIOPTa. TP 4.16.23.30
YyeJoBeKa YrieBoapl M MX posib B )KUBOU npupoje. PazpuTue caxapHoi npoMbIlUIEHHOCTH B Poccuu. T
4.3.2 Poap xumMuu B O0OCCHEYCHHH OKOJOTHYECKOH, DHEPreTHYECKOM U IHIIEBOU OK 01 OK 02
0e30macHOCTH IK1.3
JIP 4,16,23,30
Conep:xaHue yueOHOro MaTepuasa 2
Ponp opranumdeckoil XMMUM B peUICHHH NPOOJIEeM HHEPreTHUecKOod Oe30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3JaHMM HOBBIX MAaTEpPHANOB, HOBBIX HCTOYHUKOB DJHEPrUU
(ampTEepHATUBHBIE MCTOYHUKH SHEpruu). OMacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBI
OPTaHWYECKHUX BEIIECTB OTHCNBHBIX KJIaccoB (YIJIEBOAOPOJIBI, CIHPTHL, (PEHOIBI,
XJIOPOPTraHUYECKHE TMPOM3BOAHBIE, AIbJETHIbI W Jp.), CMBICI TOKa3aTeds MpeebHO
IIOHyCTPIMOfI KOHIICHTpALlMH. Yenosek B MMpe BewectB U MaTepmnanos. Xnmumsa n
340POBbE YENOBEKA
Pa3znen 5. Kuneruueckne U TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKkuui 2/0
Tema 5.1 Ckopocte xumuyeckux | 5.1.1 IIpaktuyeckoe 3anstue Nel2 PemieHue 5SKClEepUMEHTAIBHBIX 3a/7ad MO TEME: 2
peakiuii. Xumuueckoe papHoBecue | "CKOpOCTh XUMHUECKHUX peakiuil. XuMU4eckoe paBHOBecHe" OK 01 OK 02
Conep:kanue y4e0HOro MaTepuaa I1K1.3
BydepHbie pacTBOpHI B TEXHOJIOTHUECKUX Tpoleccax (MpH 3IEKTPOXUMUYECKOM HAaHECEHUH JIP 4,16,23,30
3aIIUTHBIX MIOKPHITUH, B TPOU3BOJICTBE KPACUTENICH )
Pasnen 6. PacTBopnl 2/0
Tema 6.1 I[lonsitTue o pacTBopax 6.1.1 IIpaxkTnuyeckoe 3ansaTue Nel3 PeimieHue SKCIEpUMEHTAIBHBIX 3ajad IO TEME: 2
"PacTBOpBI, HCIIOJIb3yEMbIE B OBITOBOM M TPOU3BOJICTBEHHON EATEIBHOCTH YesoBeKa" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia K13
IlepeBo3ka pasiIM4YHBIX JKUIKOCTEH II0 KEJIE3HOM nopore. PacTBOphl, HCIOIB3yEeMBIE B TP 4.16 '23 30
OBITOBOHM, TPOU3BOACTBEHHON JCATEIBHOCTH 4YeJOBEeKa. PacTBOpHI, NpUMEHsSIEMbIC B T
YKEJIE3HOIOPOKHOM XO35HCTBE
Paznen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM AeSITEJIbHOCTH YeJI0BEKA 4/2
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Tema 7.1 Xumums B Obity u | 7.1.1 HoBelimue JOCTHKEHUS XUMUYECKOW HAYKA U XUMUIECKON TEXHOJIOTHUU OK 01 OK 02
IPOU3BOJCTBEHHOW  JAEATEIbHOCTU OK 07
YeJI0BeKa I1IK1.3

JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa 2
Hogelimme noCTHKEHHS XUMUYECKOM HAayKd W XUMHYECKOM TexHoioruu. Ponb xumuu B
o0ecriedeHNH JKOJIOTMYECKOM, DHEPreTHYecKOW W TIMIIEBOW OEe30MacHOCTH, Pa3BUTHH
Menuiuebl. [lonck w aHanu3 wuHpOpMaMK O MPUMEHEHHMH XHUMHYECKUX BEIIECTB H
TEXHOJIOTUH C y4deToM Oynymied NmpodeCCHOHAILHON NEATETPHOCTH MO0 TeMaM: BaKHEHIIne
CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIMOHHBIE MAaTepHallbl, KpacKH, CTEKJIO, KepamHKa,
MaTepHabl JUIsl AJICKTPOHUKH, TPUMEHSEMBIE B KEJIE3HOIOPOKHOM XO3SHCTBE (HAydHAs U
yueOHO-Hay4YHasl JINTepaTypa, CpeicTBa MaccoBoi uHbopMaiuu, cetb MHTepHET)
CamocrosiTesibHasi padora o0y4yaromuxcst NelQ 2
CocraniieHre ypaBHEHUN XUMUYECKUX PEAKIIMN C y4aCTHEM MPOCTHIX U CIOKHBIX OPraHMUYECKUX
BEILIECTB: TPENEIbHBIX U HEMpeAeNbHbIX YITIEBOJOPOAOB, apOMATUYECKHX YIJIEBOJOPOIOB,
KUCJIOPOJICOAEPKALIMX U UX POMXBOIHBIX.
7.1.2 IlpomeskyToqHast aTTecTanMs MO JucnuiummHe. J(nddepeHnupoBaHHblil 3aueT 2 OK 01 OK 02
OK 07
[1K1.3
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas ydyeOHast Harpy3Kka (BCero) 42
OO0s3arenbHas ayaquTopHas yueOHast Harpy3ka (BCero) 36
MPAaKTHYECKUE 3aHATUS 14
naboparopHble 3aHSITUS (PaOOTHI) 6
camocTosTeNbHas paboTa 6
nuddepeHIMPOBaHHBIN 3a4eT 7
Hroro: MakcumanbHas yueOHasi Harpy3Ka (BCero) 72
OO0s3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 61
MIpaKTUYECKUE 3aHATUS 26
nabopaTopHble 3aHATHS (PaOOTHI) 10
camocTosTeNIbHas paboTa 11

KOHTpPOJIbHAs paboTa
Hmoeosas ammecmayus 6 popme nudpepeHInpoBaHHOTO 3a4eTa







3. YCJIOBUS PEAJTIM3ALIUU ITPOT'PAMMBI YYEBHOI'O ITIPEAMETA
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHUYECKOMY 00ecneyeHn 0

Y4eOHbIi mpeMeT peasinsyercs B yueOHoM kabuHere: JlabopaTtopusi XuMuu U OUOJIOTUN
ObopyoosaHue yuebnozo kabunema:

1. [ocapounble MecTa O KOJIMYECTBY O0YUYAIOIIUXCS.

2. PaGouee mecTo mpernoaaBaTes.

3. Meronnueckue MaTepHasbl O AUCHUIINHE

4. Beco ananutuueckue (1 mt.).

5. XumMuueckas mocya.

6. Moenn KpUCTALTHYECKUX PEeméToK. (3 mT)

7.COopHbIit mpubOp A1 MOTy4eHus razos (1 mrT.).

8.Habop Ne3 BC «Illenoumy.

9.Habophl peakTUBOB MO OPTAaHUYECKON XUMHUH.

10. HaGop nHIUKATOPOB.

11. HaGop niakaToB O HEOPraHMYECKOM U OPraHMUECKOW XMMUU.

Texnuueckue cpedcmea 00yyeHU:

-TB

- BUJCOMArHuTO(HoH

- KOMIIBIOTEP

Ayouosusyanvhsie cpeOcmea 00yHeHus.:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble HCTOUHUKH YTrieBoaopooB. COUpPTHI U
¢dbenonsl 13 onbiTOB, 36 MUHYT.
2. . DVD Opranunueckas xumus. Yacte 3. Anbleruipl ¥ KapOoOHOBblE KHUCIOTHL. CIIOKHBIE
s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumusi. Yacts 4. YraeBojbl. 11 onbiToB, 27 MUHYT.
4. DVD Opranndeckas xumusa. Hacte 5. A3oTcoaeprkaliye OpraHM4ecKHe BELECTBa. besku.
CuHTeTH4€eCcKHe BHICOKOMOJIEKYJISIpHbIE BemiecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «I1IxonbHbIi XuMudeckuii skcnepumeHT 150 MUHYT.

3.2. UnpopmanoHHoe o0ecneyeHne peain3alui NporpaMmbl

IlepeyeHb pexkoMeHAyeMbIX Y4YeOHBIX W3IaHWIi, JOMOJHUTEJIbHOI JHTEPATYPbI
HNuTepHeT-pecypcos, 6a3bl JaHHBIX OMOJINOTEYHOTO (POHAA:

3.2.1.0cHOBHBbIE HCTOYHUKMU:
1. AndunorenoBa M.B. Xumus: y4eOHUK M MPAKTUKyM HOJsl CpeAHEro MpodeccroHAIBHOTO
obpazoBanust / 1.B. AndunorenoBa, A.B. babkos, B.A. [lonkos.- 2-¢ u3a., UCTp. U JOM. —
Mocksa: UznatensctBo FOpaiir, 2022. — 291 c.

3.2.2./lonoTHUTEIbHbI€ HCTOYHUKM:



1.I'yceBa, E.B. Xumus ansa CIIO.: yuye0.-meron. nocodbue / M.P. 3uranmmna, J[.1. Kynukosa;
Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazanp : KHUTYVY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mara oopamenus: 14.03.2025) / - Pexxum moctyna: ajis aBTOPHU3. TOJIb30BATENICH.

2.YepuuxkoBa H.}O. Xumus B JOCTYNHOM H3NIOXKeHMM: ydeOHOoe mocobue mis cmo / H.IO.
YepHukosa.- 2-e 3., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcer: oanektpoHHsld // Jlawb: anekTpoHO-OMOnMoOTewHass cumcrema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamenus: 14.03.2053) / - Pexum gocryma: st
aBTOPU3. MIOJIb30BATENEH.

3.2.3 UnTepHeT — pecypchbl:

1. HaygHo-mony isipHBIA TPOEKT «DJIeMEHTHI OONBIION Hayku « ((U3MKa, XUMUs, MaTeMaTHKa,
aCTpPOHOMHS, HayKa O JKU3HH, Hayka o 3emie). HoBoCTH Hayku, KHUTM, HayYHO-IOMYJISIPHbIE

CTaThH, JIEKIUHU, SHIMKIOMEeANH. https://postnauka.ru/themes/chemistry - JeKuu Mo XUMHUHA Ha

caiite [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyna: cBOOOIHBIMA.

2. CaliT Hay4HO-TIOMYJISIPHOTO JKypHana «XuMmusi W 3u3HbY. https:// gotourl.ru/4785 Pexum
JIOCTYyTIa: CBOOOTHBIH.

3. CalT 0 XHMHUHU: KJIaCCHYECKHE YUYCOHUKH, CIPABOYHHKH, DHIMKIONCIUHN, TOUCK
OpPraHUYECKUX M HEOPraHWYECKHX PEaKLMi, COCTaBJIEHHE YpaBHEHUH peakuuil. https:// www.
xumuk.ru/ Pexxum moctymna: CBOOOIHBIH.

4. Tlnardpopma Zoom Jijisi TPOBEACHUS OHJIAWH-3aHATUN U BHICO-KOH(MEPEHIIUN. [ DIEeKTPOHHBIN

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

5. DnextpoHHas uH(poOpManMoHHO-00pa3oBaTenbHas cpena Ha miaatrgopme  Moodle.

[DnexTpoHnHbIi pecypc]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecrnedyeHa He00XOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
MPOrpaMMHOI0 odecreyeHust


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O IIPEJIMETA

Kontpons u omeHka pe3yibTaTOB OCBOCHHMA 0OO0IIE00pa30BaTENILHOTO —TMpeaMeTa
pacKpbIBalOTCA 4Yepe3 MpeJAMETHBIE pe3yNbTaThl, HalpaBieHHblE Ha (GOpPMHUpOBaHHE OOLIMX

KOMITETEHIIHI TI0 pa3zienaM H TeMaM COJIepKaHUs yueOHOro MaTepuara.
[IpomesxyTounas arrectauus B popme AudpepeHIrpoBaHHOTO 3a4eTa.

O6mue komnerenuuu (OK), Pa3nea/Tema THI OLEHOYHDBIX
JIMYHOCTHBIE pe3yabTarthl (JIP) MepOonpHATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3agaud Ha COCTaBJIEHHE
K 1.3 P3: Tema 3.1 XUMHYECKHUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIOIL30BaHUS
JP 2,4,16,23,30 4.3 XAMUYECKOM CUMBOJUKUA M
P5: Tema 5.1 Ha3BaHUM COENUHEHHWU IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOTO CcoIo3a
TEOPETUYECKON U NMPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTAaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3aciymuBaHue COOOIIEHUHN
1 OIICHKA UX IOATOTOBKU;
- Pesynprar  BBIMOJTHEHUS
BHEayAUTOPHBIX
CaMOCTOSITENILHBIX paboT;
- PegynmbraT  BBINONHEHUSA
MPAaKTUIECKON pabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJ]aHK;
- [Ton6op, a”aJu3 u
npeoOpa3oBaHme yaeOHOU
nHpopmaruu
OK.02 P1: Tema 1.1 - YCTHBIN 0npocC
P2: Tema 2.1 - 3acnymuBaHue COOOIICHHIA
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
33 - 3agaHus Ha KMCIIOIL30BaHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XHMHYECKON CUMBOJIMKM U
4.3 Ha3BaHWUM COCIMHEHUM IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKIYHapOIHOT O coro3a
P7: Tema 7.1 TEOPETHUECKON M MPUKIIATHOU
XUMHH u TPUBHAIIbHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKHX (POpPMYIT;

- PesynbraT  BBINOJHEHUA
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynmprar  BBINONHEHHSA
MIPaKTUYECKON paboThI;
-IIpakTHKO-OpUEHTHPOBAaHHbBIE
3aJlaHus;




- Ilox6op,
npeoOpa3oBaHue
uH(hopMaLuu

aHaIu3 U
yueOHOU

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUH
1 OLIEHKA UX MOATOTOBKHU;

- 3a/laHug Ha MCHOJIb30BaHUS
XUMHUYECKONH CHMBOJUKUA U
HAa3BAaHUM  COCOMHEHUH IO
HOMEHKJIAaType
MEXIyHapOAHOIO cor3a
TEOPETUYECKON U MPUKIATHON
XUMUU U TPUBUAJBHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINOJTHEHUS
MIPaKTUYECKON paboThI;

- Pesynprar  BBINOJIHEHUS
nabopaTopHON PabOTHI;
-IIpakTuKO-OpUEeHTUPOBAHHBIE
3aJlaHus;

- Tloxbop,
npeoOpa3oBaHue
uH(hopMaLuu

aHaIM3 |
y4ueOHO

OK.07

IIK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTrKO-OpHUEHTHPOBAHHBIE
3a1aHus;

- ITon6op,
npeobpa3oBaHue
nHpopmanuu;

aHAM3 |
yueOHOi

S HEPEYEHB UCIHIOJIB3YEMbIX METO/J1OB OBYUYEHUA

5.1 TIlaccuBHbIE: OINpOC, PENPOIYKTUBHBIE YIPAXHEHUS IO 3aKPEIUICHUIO M OTpabOTKe

W3yYEeHHOTO MaTepuasa

5.2 AKTHBHBIE H HHTCPAKTUBHBIC. 3BPUCTUYCCKUC 66C6,[[H, AUCKYCCHH, prrnmﬁ CTOI1,

npe3CHTalrsd, BAKTOPHUHA, KBECT.




	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

