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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIIUILINHBI
oY/ 12. XUMMUs

1.1 ObaacTh npuMeHeHus padoyeil NpOorpaMMsl

PaGouast mporpamma y4eOHOM AUCIUTIINHBI SBIISETCS YaCThIO MPOrPaMMbl CPEIHETO (ITOJTHOTO)
obmero oopazoBanus no creruansHocty CI10 27.02.03 ABToMaTuKa M TeleMeXaHuKa Ha TPaHCIOPTe
(>KeNIe3HOIOPOKHOM  TPAHCIIOPTE)

[Ipu peanuszauuu pabouel MporpaMMbl MOTYT MCIIOJIB30BaThCs Pa3iUuHble 00pa3oBaTelbHbIC
TE€XHOJIOTHH, B TOM YHUCIJIE€ JUCTAHLMOHHBbIE 00pa3oBaTeNbHbIE TEXHOJIOIHH, IEKTPOHHOE OOydeHHe.
Pabouass mporpamMma yueOHOW JUCHMIUIMHBI MOXKET OBbITh HCIONB30BaHA B MPO(ecCHOHATBHOM
MOJTrOTOBKE, EPENOATrOTOBKE U MOBBILIEHUN KBaTU(PUKALIUN

1.2 Mecto yueoHoii nucuniuiuabl B ctpykrype OITOI-IIIICC3:

OOmieoOpazoBarenibHasl ~ JUCIMIUIMHA ~ «XUMHSD» ~ W3ydaeTcss Ha  0a30BOM  YpOBHE B
0011e00pa3oBaTebHOM — IIMKJIE Y4eOHOrO IUIaHA OCHOBHOW —TMPOQECCHOHAIBHOM — 00pa3oBaTebHON
MIPOTPaMMBbl YKPYITHEHHBIX TPYTIN crieruanbHocTel / mpodeccuii: 09.00.00

TpyI0eMKOCTb IMCIUILTHBI «XUMHsD» Ha 0a30BOM YPOBHE COCTABIISET 72 4aca, U3 KOTOpBIX 64 yaca —

0a30BbIii MOAYJb (6 pa3menoB) U 8 YacoB — MPHUKIATHON Moaynb (1 pasmern), BKIIOUAIOIMIMA MPaKTHKO-
OPUEHTHUPOBAHHOE CO/IEPIKaHUEe KOHKPETHOM MPOo(eCccur WK CIeNUalIbHOCTH.
[MpukmagHO MOmySh BKIOYAET OMMH paznen. Pazmen 7 «Xumus B OBITY W TPOU3BOJICTBEHHOM
JesITeIbHOCTH YenoBeka» peanusyercs s crnenpansHoctd CITO 09.02.02 MHdopManuoHHbIe CUCTEMBI
U TpOrpaMMHUPOBAHHE HA Marepuaje, CBS3aHHOTO C OKOJOTMYECKON O€30MacHOCThI0O M OLIEHKOM
TIOCIIE/ICTBHI OBITOBOM M TIPOW3BOJCTBEHHOW JESTENBHOCTH, TIO OTpacisiM Oyaylei mnpodecCHOHABHON
JIEATEITEHOCTH O0YJarOIIXCS.

1.3 IlnanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOM IMCIHMIIIMHbI:
1.3.1 Ilenb yaeOHOM TUCIIMILTAHBL:

@DopMHpOBaHUE Y CTYJIECHTOB MpECTABICHUS O XUMHYECKOW COCTaBISIOLIEH eCTeCTBEHHOHAYYHOMH
KapTUHbI MHpa KaK OCHOBBI TIPUHATHA pGHIGHI/If/'I B JKU3HCHHBIX M IIPOU3BOJACTBCHHLIX CHUTYyalUAX,
OTBETCTBEHHOT'0 TTOBE/ICHUS B IIPUPOJHOM Cpe/ie.

3aauu MCIMIUIMHBIL:

1) cdopmupoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEH MPOTEKAHHST XUMHUYECKHUX TIPOLIECCOB U SIBIICHHIA
B OKpYKalOLEH cpeae, LEeJOCTHOM HAYYHOM KapTHHbI MHUpPA, B3aUMOCBSI3M MW B3aMMO33aBUCUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABIATH ()OPMYIIBI HEOPIaHUYECKUX M OPraHUYECKHUX BEILIECTB, YPABHEHHS
XUMHMYECKHUX PEAKIIII, OOBSICHAT UX CMBICII, THTEPIPETUPOBATh PE3YJIbTAaThl XUMHUUECKHUX 3KCIIEPUMEHTOB,

3) copMHpOBaTh  HABBIKM MPOBEAEHHS MPOCTEHIIMX XUMHMYECKUX SKCIEPUMEHTAIbHbBIX
UCCIIEIOBAHUN € COOJIIOJICHMEM MpaBWJl 0€30MacHOrO OOpaIleHUs] C BEIIECTBAMU M J1a0OpaTOpHBIM
000pyI0BaHHEM;

4) pa3BUTh YMEHHUs HKCIIOJb30BaTh HH(POPMALMIO XHUMHYECKOIO XapakTepa W3 Ppa3InYHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHsI TPOrHO3MPOBATH IOCIEACTBUSI CBOCH IEATEIBHOCTH M XUMHYCCKHX
HPHPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopmupoBaTh MOHMMAHKHE 3HAYUMOCTH JTOCTHKCHUH XMMHUYECKOW HAYKH W TEXHOJOTHH IS
Pa3BUTHSI COITMATBHON M TIPOW3BOJICTBEHHOM Cdep.
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- Ha3bIBaTh M3YUYECHHBIE BEIIECTBA 110 "TPUBUAIBHON'" WIIM MEXTyHApPOJHON HOMEHKIIATYPE;

- OINpEAENATh: BAJIEHTHOCTh U CTENEHb OKHMCIEHUS XUMHUYECKHMX 3JIEMEHTOB, THUIl XUMHYECKON
CBS3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpelbl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COCAMHEHUMH,
OKHUCJINTENb W BOCCTAaHOBMTEJb, NPHUHAUIEKHOCTb BEIIECTB K PA3IUYHBIM KJlaccaM OpPraHMYECKHX
COC/IMHEHHH;

- XapaKTEepU30BaTh: MIEMEHTHl MaJbIX NEPHUOI0OB 0 MX NOJOKeHUI0 B [lepuonuueckoil cucreme
.M. MenneneeBa; oO0ImmMe XUMHUYECCKHE CBOMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIAcCOB
HEOPraHMYECKUX W OpPraHMYECKHUX COCAMHEHUM; CTPOCHHME W XHMHUYECKHME CBOWCTBA HW3YyYEHHBIX
OPraHNUYEeCKUX COCIMHEHUN;

- OOBSACHSATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUS; MPUPOJY XHUMUYECKOH
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON peakluuu u
MOJIOKEHUS XMMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

- BBINOJIHATh XMMHMYECKUN HKCIEPUMEHT MO PAcHO3HABAHHUIO BaKHEMIINX HEOPraHMYECKHX U
OpPraHMYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBIN MOMCK XUMUUECKONH HH(POPMALIMK C UCTIOTIB30BAaHUEM Pa3IMUHBIX
UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX HU3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMIbIOTEPHBIE TEXHOJOTHH I 00pabOTKU U Meperadll XUMUYeCKoH HHPOpMAIK U ee
NpEeCTaBICHUS B PA3IUYHBIX (POPMAX; HCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKON
JESTEIbHOCTH W TOBCEJHEBHOM KHU3HU JUIS: - OOBSCHEHMS] XMMHUYECKHMX SIBICHUH, MPOUCXONAIIUX B
npupoae, OBITYy ¥ Ha MPOU3BOJICTBE; - OINpPEIEICHUS BO3MOKHOCTU MPOTEKAHUA XUMHUYECKUX
MPEBpaLICHHUH B Pa3JIMUHbIX YCIOBUSAX U OLIEHKH UX MOCIIEICTBUM;

- DKOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPY XKAIOIIEH Cpelie;

- OLEHKU BIIMSHHUS XUMHYECKOIO 3arps3HEHHUs OKPY’Kalollell cpelpl Ha OpraHu3M YeloBeKa U
JIpYTrHe )KUBbIE OpraHU3MBI;

- Oe3omacHOro ooOpamieHus ¢ TOpPIOYMMH M TOKCHUYHBIMU BeELIECTBAMH, JAaOOPATOPHBIM
o0opyaoBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIIMHU B ObITY U Ha IIPOU3BOJICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(OpMaIUH, MOCTyNaroIeld M3 pasHbIX
HCTOYHUKOB;

- [OHMMaThb  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBI C  OCOOCHHOCTAMHU  Hpodeccun
npoeccuoHaIbHOM NesSTEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHON y4eOHOM THCIUIUINHE.

3HATh:



- BAXKHEWIIME XMMHUYECKUE IOHATHS: BEIIECTBO, XMMHUYECKUH DIIEMEHT, aTOM, MOJIEKyIa,
OTHOCHUTEJIBHBIE aTOMHAas M MOJIEKYJSIpHAs MAacChl, WOH, AJUIOTPOIHs, M30TOIbI, XUMHUYECKasl CBA3b,
3IIEKTPOOTPHUIIATENIEHOCTD, BAJIGHTHOCTb, CTETIEHb OKHCIICHHS, MOJIb, MOJIIPHAsL Macca, MOJISIPHBIA 00beM,
BEHICCTBA MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS, PAaCTBOPBI, DJIEKTPOJIUT U HEIICKTPOJIUT,
IEKTPOIUTUYECKAs AUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHCIIEHHE M BOCCTAHOBJICHUE,
TEIIOBOM 3(QeKT peakuuu, CKOPOCTb XUMHUYECKOW pEaKIMH, KaTaju3, XHMUYECKOE paBHOBECHE,

YIJIEPOIHBIN CKelNeT, (PyHKIMOHATbHAs TPYTIIa, H30MEpHUs, TOMOJIOTHS;

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

3aKOH;

- OCHOBHBIC TCOPHUU XHUMHH: XHUMHYISCKOM CBsI3H, BJIGKTpOJIPITH‘IeCKOﬁ Jucconuani, CTPpOCHUA
OpTraHUYCCKUX COGI[HHCHI/Iﬁ;
- BaKHEHIIIHE BCIICCTBA U MAaTCpPHAJIbI: OCHOBHBIC MCTAJIJIbI U CIIJIABBI; CEPHAA, COJIAHAA, a30THAA
N YKCYCHas KHCJIOTBI; IICIIOYH, aMMHAK, MUHCPAJIbHBIC yz[o6peHI/1${, METaH, 5TUJICH, allCTUJICH, 6CH30J'I,
9TaHOJI, XXUPbI, MblJIa, ITTFOKO34, caxapo3a, Kpaxmall, KJIICTYaTKa, 66J’IKI/I, HUCKYCCTBCHHBIC 1 CUHTCTHYCCKHUC
BOJIOKHA, Kay4YyKH, IJIACTMACCHI.

1.3.3 IInanupyemsble pe3ynbTaThl OCBOCHHS y4€OHOTO MpeaMeTa:

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

OO0mme KOMNeTeHIMH

Ilnanupyemble pe3yJibTaThl 00yYeHus

O6mue' JMcuMILIMHApHbIE
0K 01. B yacTu Tpy10BOro BocnuTaHmsI: - BIaJeTh CHCTEMOH XHUMHUYECKUX
Bribupats crioco0st - TOTOBHOCTh K TPyIy, OCO3HaHHE IEHHOCTH | 3HaHH, KOTOpas BKITIOYAET:
pemeHus 3aga4 MacTepCTBa, TPYA0T00He; OCHOBOIIOJIATAIOIINE TIOHSTHS
npogeccruoHaIbHOMN - TOTOBHOCTh K  AaKTUBHOW  JEATENBHOCTH | (XUMHUICCKUMA AIIEMEHT, aToM,
JIESTeTbHOCTH TEXHOJIOTHYECKOM ¥ COLMANBHOW HANpPaBICHHOCTH, | 3JIEKTPOHHAsI 00OJIOYKA aToMa, s-, p-, d-
NPUMEHHUTEIHHO CIIOCOOHOCTh ~ WHHMLMHMPOBaTh,  IUIAHUPOBATH M | DJEKTPOHHBIE OPOWTAIM AaTOMOB, HOH,
K Pa3InYHBIM CaMOCTOSITEIILHO BHIITOJHATH TaKylO AESTEIBHOCTD; MOJIeKyJIa, BaJICHTHOCTB,
KOHTEKCTaM - HHTEpEC K Ppas3IuuHbIM cdepaM | IEKTPOOTPULIATENHEHOCTS, CTEIeHb
npodeccroHaNbHON OKHCIICHUSI, XUMHUYECKasi CBs3b, MOJb,
JeSITeIbHOCTH, MOISIpHAs Macca, MOJISIPHBI 00BeM,
Osaanenne YHUBePCAJbHBIMU Y4eOHbIMM | YIJICPOIHBIA CKeNeT, (yHKIMOHAIbHAS
MO3HABATEILHBIMH JIEHCTBHSIME: TPYIIa, pagiKal, H30MEpHs, W30MEpHI,
a) 0a30BbIe JIOrHYeCcKHe AeiCTBUA: TOMOJIOTHYECKHAHN pan, TOMOJIOTH,
- CaMOCTOSATENLHO (hopmypoBaTh U | yrJIeBOJOPOIbI, KUCIIOpOA- u
aKTyalu3HpoBaTh IMpoOJeMy, paccMaTpuBaTh €€ | a30TcojepiKallue COCJTMHEHUS,
BCECTOPOHHE; OMONIOrMYECKH AaKTHUBHBIE BEIIECTBA
- YCTaHaBIIMBaTh CyLIECTBEHHBIH MMPU3HAK HJIM OCHOBaHUs | (YIJIEBOMBI, JKUPBI, OENKH), MOHOMEp,
JUTSL CPaBHEHIS, KITACCH(UKAIN 1 0O0OIICHIS TIOJIMED, CTPYKTYpHOE 3BEHO,
- ONpeieNsiTh 1IN  JIeSITEIbHOCTH, 3a/1aBaTh | BEICOKOMOJICKYJISIDHBIE — COCTUHEHUS,
TapaMeTphl M KPUTSPUH UX JOCTIDKCHUS, KpPUCTAIUIMYECKas  pelleTKa,  THIIBI
- BBUBITH 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B | XUMHYCCKHX PEAKIUHA (OKUCIUTEIHEHO-
paccMaTpuBaeMbIX SIBJICHUSX; BOCCTaHOBUTEJIBHBIE, 9K30- u
- BHOCHUTb KOPPEKTUBBI B JIESTEIBHOCTb, OLICHHBATH | SHAOTEPMHYECKHE, PEaKIUH HOHHOTO
COOTBETCTBHE pE3YJIETATOB IIeNsIM, OLICHMBATh PUCKHU | OOMeHa), pactBop, AJEKTPOIIUTBI,
TTOCTICICTBUH JNESITeIHHOCTH; HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAST
- pa3BHMBaTh KpEaTHMBHOE MBIIUICHHE IIPH PELICHUM | JUCCOLMAINS, OKHCITUTEITh,
JKM3HEHHBIX MPo0IeM BOCCTAHOBHTENb, CKOPOCTh XHMHYECKOH
0) 0a3oBbIe HccIeA0BaTEIbCKHIE IeHCTBIA: peaKuuM, XHUMHYECKOE paBHOBECHE),

- BIAJCTh HABBIKAMH YUYCOHO-HCCIICIOBATEILCKON U
MPOCKTHOW  JICATEIHHOCTH, HAaBBIKAMH  Pa3pEIICHUSI
npoodIeM;

- BBIIBILTH

IIPUYUHHO-CIICACTBCHHBIC CBA3H n

TEOPUH ¥ 3aKOHBI (TCOPHS XUMHUIECKOTO
CTpOEHHS OpraHM4YecKux Beuiects A.M.
ByTneposa, Teopust 3I€KTPOIUTHIECKOM
JIMCCOIMAIIAN, TIEPHOJUYECCKUN 3aKOH

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)




aKTyalM3upOBaTh 33/1ady, BBIIBATATh THIOTE3y ee
PeILCHYsI, HAXOMUTh apIyMEHThI IS JIOKa3aTe/IbCTBA CBOMX
YTBEp)KICHU, 3aJaBaTh MapaMeTpbl H KPUTCPUHU
perieHus;

- aHAIM3UPOBATH MOJYUYCHHBIC B XOJIC PEIICHUS 3a]a4d
Pe3yIIbTaThl, KPUTHYCCKU OLICHUBATh MX TIOCTOBEPHOCTB,
HpOFH03I/IpOBaTb NU3MCHCHUC B

HOBBIX YCJIOBHUSX;

- YMeTh TEPeHOCHTh 3HAHUSI B II03HABATEIBHYIO U
HpaKTI/I‘{eCKyIO O6J'laCTI/I KU3HCACATCIIBHOCTH,
- yMeTh HWHTETPUPOBATh 3HAHUA U3
TIPEIMETHBIX 00JIacTel;

- BBUIBUTATh HOBBIC WICH, MPEIArarh OPUTHHAIGHBIC
IOAXOJbI U PELIECHUS;

- CITOCOOHOCTh MX MCIIOJIL30BAHUS B ITO3HABATEIBHOW M
COLIMAJIBHOM MPAKTHUKE

Pa3HbIX

J.M. MengaeneeBa, 3aKOH COXpaHEHUS

Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYCCKHUIA SI3BIK XHMMHH,
(akToIorIecKue CBENEHUSI O
CBOICTBaX, COCTaBe, TIONYYCHUH U
Oe3omacHOM WCITOJTb30BaHUH
BaOKHEHUIIINX HCOPraHN4YCCKUX )58
OPraHWYECKHUX BEIIECTB B OBITY U
MPAKTUIECKOI JESITeBHOCTH
YeI0BEKa;

- yMeThb  BBISBISTH  XapaKTEPHBIC
NPU3HAKK W B3aMMOCBSI3b HM3yYCHHBIX
TTOHSTHH, MIPUMEHSATH
COOTBETCTBYIOIIIUEC  TOHATHSI  TpH

OIIMCAHUM CTPOEHUS U CBOWCTB
HEOPTraHMYEeCKMX U OpraHW4ecKuX
BEIECTB U X MPEBPAILEHUIL; BBIBISTH
B3aMMOCBSI3b XMUMHUYECKHX 3HAHHH C
HOHATHSMH M TPECTABICHUSMU PYTUX
€CTECTBEHHOHAYYHBIX IIPEJIMETOB;

- YMETb HUCNOJIb30BaTh HAaUMEHOBAaHUS
XUMHYECKHX COEMHEHUN
MEXIyHApPOJHOIO COI03a TEOPETHIECKOM
U TIPUKJIQTHOM XUMHM U TpPHBUAIBHBIC
Ha3BaHUS BAXHEUIINX BEIECTB (3THIICH,
alleTUJICH, TJIMLEPHH, (eHon,
dopmanpaerun, yYKCycHas — KHCIOTA,
DJIMLUH, YrapHbIA ra3, yrieKuciblil ras,
aMMHaK, TrallleHas H3BeCTb, HeETalleHas
W3BECTh, TIMTHEBAs COfa W JPYTHX),
COCTAaBIIATH (POPMYJIbI HEOPraHMYECKUX U
OpPraHMYECKHX  BEIECTB, YpPaBHEHUS
XUMHYECKHX PEaKIHi, OOBICHATH HX
CMBICI; TIOATBEPXKIATh  XapaKTEepHBIC
XUMHYECKHE CBONCTBa BEIIIECTB
COOTBETCTBYIOIIMMH JKCIIEPHMEHTAMHU
U 3alUCSIMM YPaBHEHUI XMMHUYECKUX

peaKIyii;

- YMCTb YyCTaHaB/IMBaTh
MPUHAJUICKHOCTb U3Y4eHHBIX
HEOPraHUYECKUX u
OPraHNYCCKUX BCIIICCTB K

ONPCACIICHHBIM  KJIaCCaM ¢ Ipyniam

COCNMHEHNH,  XapaKTepH30BaTh  HX
COCTaB M  BaXKHCHINIME  CBOMCTBA,
OIpeNesATh BHJIBI
XUMHUYECKHX  CBsi3e  (KOBaJIeHTHas,
VOHHAs, METaJJTMUECKas, BOJAOPOIHAs),
THUIIBI KPHUCTAJUTMYECKUX  PEIIEeTOK
BEIIIECTB; KJIacCU(PUIMPOBATH
XUMHYCCKHE

peaxImm;

- chopMHpOBaTE TPEACTABICHUA: O
XUMHUYECKON COCTaBJISIONICH

€CTECTBCHHOHAYYHOM KApTUHBI MUPA,
poIM XMMHUHM B TIO3HAaHUU SIBICHHUH

TIPUPOJIBI, B (hopmupoBaHuH
MBIIIJICHUA U KYJbTYPbI JJUYHOCTH, €€
(YHKIMOHAIBHOU PaMOTHOCTH,
HEOOXOAUMOI TS pereHust

MPAaKTUICCKUX 3aa4 MU DSKOJOTMYCCKU
000CHOBAaHHOTO OTHOIICHHS K CBOCMY




3I0POBBIO U TIPUPOTHON Cpelie;

- yMeTB HpOBOI[I/ITB pacr{eTH 110
XUMHYECKUM (OpMyJIaM U YpaBHEHHSIM
XUMHUYECKHX peakuuit c
HCIIOJIb30BaHUEM (busneckux
BCJIMYMH, XapaKTCPH3YIOMIMX BEIIECTBA
C  KOJMYCCTBECHHON CTOPOHBL MAcCChl,
o0beMa

(HOpMaNTbHBIE YCIIOBHSI) Ta3oB,
KOJIMYECTBA BEIIECTBA; HCIOJIB30BATh
CHCTEMHBIC XHMHUYCCKHE 3HAHMS IS
NPUHATHA pEIIEHHH B KOHKPETHBIX
JKM3HCHHBIX CHUTYaIlUsAX, CBS3aHHBIX C
BCII[CCTBAMU U MX IIPUMCHCHUCM.

OK 02. B o0:1acTH IeHHOCTH HAYYHOT 0 MO3HAHMS: - yMeTb IUIaHMPOBaTh M BBIIOJHATH
Hcnone3oBaTh - c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO | XUMHYECKHUI 9KCHEPHUMEHT
COBPEMCHHBIE ~ CPE/ICTBA | COBPEMEHHOMY  YPOBHIO  Pa3BUTHA  HAayKH W | (TIPEBpaICHHS] OPraHWYECKHX BEIIECTB
TIOUCKa, aHamM3a M | OOIIECTBEHHOM MIPaKTHKY, | TIPU HarpeBaHUH, MOJIydYCHHE 3TWICHA U
MHTEPIPETALNH OCHOBAHHOTO HA JMaJiore KyJbTyp, W3y4EHHE €r0 CBOWCTB, Ka4eCTBEHHBIC
nHpopmanuu M | CIOCOOCTBYIOIIETO — OCO3HAHMIO CBOETO  MECTa B | peakuMM Ha  albJCTHABL,  Kpaxmad,
nH(popMaLnOHHbIE MOJIMKYJIETYPHOM MHUPE; YKCYCHYIO ~ KHUCIIOTY;  JIeHaTypauus
TEXHOJIOTUH JUIS | - COBEPIICHCTBOBAHWE SI3BIKOBOM W  UWTATeJbCKOW | OCNMKOB TMpH  HAarpeBaHWM, LBETHBIC
BBITIOJTHEHU S 3amad | KyJdbTyphl Kak CpEICTBA B3aMMOMACHCTBHS MEXKAY | peaKiyd OEJKOB; MPOBOIWTH PEAKIIUU
npodeccroHanbHOM JFOJIBMH M TIO3HAHHSI MUPA; MOHHOTO OOMEHa, ONpeneNsiTh Cpery
JEATENLHOCTH. - OCO3HaHME LEHHOCTH HAayYHOW  JESITEIBHOCTH, | BOOHBIX  PAacCTBOPOB, KadeCTBEHHBIC
TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO U | peakuuu Ha Cynbdar-, kapOoHaT- U
HCCIIE/IOBATENBCKYIO JICATENBHOCTh MHIMBHIYAJIbHO W B | XJIOPWI-aHHOHBI, HA KaTHOH aMMOHHS,
rpyrme; pelarh SKCHEepPUMEHTAITBHBIC 331a9H 10
OsnjajseHne yHHBepPCATBHBIMH y4eOHBIMHU temaM "Merambl" n "Hemeramisl") B
MO3HABATEILHBIMH /IeHCTBUSIMM: COOTBETCTBMU C NpPaBWIAMH TEXHHKH
B) padoTa ¢ uadopmanueii: OezonacHOCTH NpU  OOpalieHuH ¢
- BJAJCTh HABBIKAMHU TMONYYCHHS HMH(POPMAIMK U3 | BEIIECTBAMHU 51 J1a00PaTOPHBIM
HCTOYHHKOB pPasHBIX  THIOB, CAMOCTOSITENIFHO | OOOpPYIOBAaHHEM; MIPEZICTABIATH
OCYIIECTBIATh IIOMCK, aHAIN3, CHUCTEMAaTH3allMI0 | | PEe3yJbTaThl XHMHYECKOTO
HHTEpHpETalnio HMH(QOpPMAalMM pa3iMYHbIX BHIOB M | OKCHEpUMEHTa B  QopMe  3aImcu
(hopM npecTaBICHUS; YpaBHEHHH COOTBETCTBYIOLIUX PEaKIHH
- co3/aBaTh TEKCThl B pa3MUHBIX (opMmarax ¢ yderoM | ¥ (OpMynIMpoBaTh BBIBOJIBI Ha OCHOBE
HasHaueHWss WHGOpMAIMKM W IENCBOH  ayIUTOpPHH, | 3THX PE3yJIbTAaTOB;
BbIOMpasT ONTUMAIbHYIO (OpMy TPEACTAaBICHUST W | - YMETh aHAIM3UPOBATH XUMHYECKYIO
BU3yaIn3al11; MH(POPMAIHNIO, TTOTyJaeMyI0 M3 pPasHBIX
- OLCHMBAaTh  JIOCTOBEPHOCTb,  JIETUTHMHOCTH | MCTOYHHKOB (cpencts MaccoBOH
nH(pOPMAIMH, €€ COOTBETCTBHE MPABOBBIM M MOPAIBHO- | MH(OpManuH, ceTb MHTepHeT n apyrue);
STHYECKUM HOpMaM; - BJaJeTh ~ OCHOBHBIMH  METOJaMH
- WCTONBb30BaTh  CpeAcTBa ~ MH(OPMAIMOHHBIX ¥ | HAYYHOTO  TIO3HAHWSI  BEIIECTB U
KOMMYHHUKAlIUOHHBIX ~ TEXHOJIOTMH B  DEIICHUM | XUMHYECKUX sBJICHMH (HaOmoneHue,
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U | u3MepeHue, 9KCIEPHMEHT,
OpraHHU3alOHHBIX 3amay c COOJIIOAEHHEM | MOZICIHPOBAHME);
TpeOOBAaHUH SPrOHOMMKY, TEXHHUKM OE30IACHOCTH, | - yMEThb TMPOBOJAUTH  PacyeThl IO
TUTHEHBI,  pPECypcOCOEpEe)XeHMs,  NPABOBBIX M | XMUMHYECKHM (popMysamM M ypaBHEHHUSIM
STUYIECKUX HODM, HOPM MH()OPMAIMOHHON | XMMHUUYECKHX peakuuii c
0e30MacHOCTH; HCTIOIb30BaHUEM (busnueckux
- BlAfeTh HAaBBIKAMM DACMO3HABAHMS W  3allUTHI | BEJIMYHH, XapaKTEPHU3YIOIMX BEIIECTBA C
nHpopMaIyH, THOOPMALMOHHOH OE30ITaCHOCTH JIMYHOCTH | KOJMYECTBEHHOW  CTOPOHBL:  MAcChl,
o0beMa (HOpMaNbHBIC YCIIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOIH30BaTh
CHCTEMHblE XUMWYECKHE 3HaHUS JUIA
NPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTyallUsdaX, CBA3AHHBIX C
BCIICCTBAMUA U UX TPUMEHCHUEM
OK 04. - TOTOBHOCTh K CaMOpPa3BHUTHIO, CAMOCTOSITEIHOCTH W | - YMETh IUIAHHPOBAaTh K BBINONHATH
O dextuBHO CaMOOTIpeIeICHHIO; XUMHIYECKHIH SKCTIEPIMEHT
B3aUMO/ICHICTBOBATH W | - OBJAJCHHE HAaBBIKAMHM Y4eOHO- HCCIICIOBATENLCKOM, | (pEBpaIeHUs OpraHMYEeCKHX BEIIECTB




paboTaTh B KOJUIEKTHBE H
KOMaH/Ie.

MIPOEKTHOM U COLIUAILHON IS TETbHOCTH;

OgJiajieHle YHHBEPCATbHBIMH KOMMYHUKATHBHBIMH
NEeHCTBUSIMU:

0) coBMecTHasI 1esITeJIbHOCTD:

- OHMMAaTb M  WCIOJIB30BaTb  NPEUMYILECTBA
KOMaH/THOW 1 HHJUBUIyaIEHONW paboTH;
- TpUHMMATh  LEIM  COBMECTHOM  JEATENIHHOCTH,

OpraHM30BbIBaTh W KOOPIMHHUPOBATH JICUCTBHSA IO €€
JIOCTIKEHUIO: COCTaBJISATh IUTaH JICUCTBHH,
pacnpenensaTh poiM ¢ Y4YeTOM MHEHHWH YYaCTHHKOB
00CYyKIaTh pe3yIbTaThl COBMECTHOM PabOTH;

- KOOpAMHUPOBAaTh W BBHIIONHATE PabOTy B YCIOBHAX
pCaTbHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO
B3aMMOJCHCTBUS,

- OCYIIECTBJISIT MO3UTUBHOE CTPATETMIECKOE TTOBEICHUE B
Pa3NMYHBIX CHUTYALHsX, MPOSIBIISITE  TBOPYECTBO U
BOOOpakeHHe, OBITh HHUIIMATHBHBIM
OBiajleHe  YHMBePCAJIbLHBLIMHU
NeHCTBUSIMU:

I) NIpUHSATHE ce0sl U APYTUX JKOJeH:
- MPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIOJEH mpu
aHaIN3e PE3YJILTATOB JACSTEILHOCTH;

- TIpU3HABaTh CBOC MPABO W TPaBO APYIWX JIEOACH Ha
OIIINOKH;

PeryJIiTUBHBIMHU

IIpA Harp€BaHWH, IOJIYYCHUE DTUJICHA U
HU3YYCHUC €T0 CBOI>'ICTB, KauCCTBCHHBIC

peaKuuy Ha  aubICTHIbI, Kpaxmall,
YKCYCHYI0 ~ KHCIOTY;  JACHATypamus
OCNKOB TIpM  HArpeBaHUM, LBETHBHIC

peaKkmu OENKOB; TPOBOIWTH PEAKITHH
MOHHOTO OOMEHa, OIpEeAEysATh Cpenry
BOJHBIX  PAaCTBOPOB,  KauCCTBCHHBIC
peakimu Ha cynbdar-, kapOoHaT- u
XJIOpUI-aHUOHBI, Ha KAaTUOH aMMOHUS;
peliaTh SKCIepUMEHTAIbHbBIC 3324 T10
Temam "Metamie" u "Hemeramiel") B
COOTBETCTBUHM C TPABHJIAMH TCXHUKU

OezomacHOCTM Tpu  OOpamieHHMn ¢
BEIIECTBAMU u 71a00paTOpHBIM
o0opyoBaHUEM,; IPEeJICTaBIIATh
Ppe3yIIbTaThI XHMHYECKOT'0
JKcHepuMeHTa B (dopMe  3ammcu

YpaBHEHHH COOTBETCTBYIOIMX PEaKIUH
n (GopMyIHpOBaTh BHIBOJBI HAa OCHOBE
9TUX PE3yIbTAaTOB

- pa3BHBaTh CHOCOOHOCTH TOHMMAaTh MHP C TIOZHIIMH
JIPYyTOro 4eJI0BeKa;
OK 07. B 00J1acTH 3K0/10rH4€CKOr0 BOCIIUTAHUS: - chopmupoBaTh MPEACTABICHUS: O
ConeiicTBOBaTH - c(hOpPMHPOBAHHOCTh  JKOJOTHYCCKOW  KYJIBTYpBI, | XUMUYECKON COCTaBIIAIOIIEH
COXPaHEHHIO MOHUMAaHWE  BIMSHUS  COLMAIBHO-)KOHOMHYECKUX | €CTECTBEHHOHAYyYHOW KapTHUHBI MHpa,
OKpYyXarouiei Cpenpbl, | TMPOLECCOB Ha COCTOSHHME IIPUPOAHOM M COLMAIBHOW | PO XHMHH B IIO3HAHUM SBICHUI
pecypcocOepeKeHHIO, cpenpl, OCO3HAHUE rJ100aIBHOTO xapakTepa | IPHUPOJIEL, B (hopMupoBaHUH
OPUMEHATh 3HaHUA 00 | HKOJOrHYECKHX mpodieMm; MBIIUIEHUS] U KyJIBTYphl JTUUHOCTH, €€
W3MEHEHUHN KIAMaTa, | - IUIAHUPOBAaHWE W  OCYIIECTBICHWE JICHCTBHM B | (DYHKIMOHAJIBHOM TPaMOTHOCTH,
NPMHIMIOBL  OEPEXKIMBOIO | OKpY)KAIOLIEH cpele Ha OCHOBE 3HAHWS Lejeld | HeoOXoauMon JUIs peleHus
MIPOU3BOJICTBA, YCTOHYMBOTO  pa3BHUTHA  YCIOBEYCCTBA;, AKTUBHOC | NPAKTUYECKMX 3aJauyd  SKOJIIOTMYECKH
3} dexTuBHO NEHCTBOBATh | HEMpUATHE NEHCTBHM, IPUHOCAIINX Bpell OKpYKaromieid | 000CHOBaHHOIO OTHOLIEHUs K CBOEMY
B Ype3BBIYANHBIX | CPEIIC; 3JI0POBBIO Y IPUPOAHOM CpELE;
CUTYaISIX. - yMeHue MPOTHO3UPOBAThH HEOJaronpusTHRIE | -  yMeThb  coOmofaTh — IpaBmiia
SKOJIOTHYECKUe TIOCIIEICTBUS MPEIIPUHUMACMBIX | KOJIOTUYECKH 1e7IeCO00pa3HOTro
JIeHCTBUH, IPeIOTBpALaTh UX; MOBENEHUsT B OBITY H  TPYZOBOH
- PaCIIMPEHHE ONbITA  JCATENHHOCTH SKOJOTHYECKON | HEATENBHOCTH B LIEISIX COXPAHEHMA
HaIpPaBIEHHOCTH; CBOETO  370POBbSI M  OKpY’Karomieit
- OBJIaJICHUE HABbIKAMH  y4eOHO-HMCCIIEIOBATENIbCKOM, | MPUPOAHON cpens; YUYUTBIBATH
MPOEKTHOM M COLMATBHOM 1eSITeTbHOCTH; OIACHOCTb  BO3JEHCTBUA HA  JKUBBIC
OpraHW3Mbl  ONpEENCHHBIX  BEILECTB,

ITOHMMasA CMBICII ITOKa3aTCIIA HpeI[GHBHOﬁ
Z[OHYCTI/IMOI\/'I KOHIICHTpAuH

[1K 1.3 BemonHsaTh TpeOOBaHUS MO KCILTyaTalluyd CTAHIIMOHHBIX, MEPETOHHBIX MUKPOIIPOLIECCOPHBIX U
JIMarHOCTHYECKUX CUCTEM aBTOMATHKHU

B pe3ynbrare ocBoeHMs MporpamMmbl yU4eOHOro MpeaMeTa pealnu3yercs nIporpaMma BOCIIUTaHMS,
HalpaBjieHHas Ha pOpMHUPOBAHHUE CIAEAYIOLIUX JUYHOCTHBIX pe3ysbTaToB (JIP):

JIP 2 IIposiBAsifonuii aKTUBHYIO TPaXJAaHCKYIO MO3ULHI0, TEMOHCTPUPYIOIINI MTPUBEPKEHHOCTh
IPUHLMAIIAM YECTHOCTH, MOPSJAOYHOCTH, OTKPBITOCTH, SKOHOMHMYECKM AKTUBHBI M Y4YacTBYIOIIMH B
CTYJIEHYECKOM U TEPPUTOPUATIHLHOM CaMOYIPABIEHHWH, B TOM YHUCIIE€ Ha YCJIOBUAX T0OpPOBOJILYECTBA,
NPOJYKTUBHO B3aUMOJCHCTBYIOIINI M yYaCTBYIOUIHHA B AEATEIBHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA.




JIP 4 TlposiBnstomvii U JEMOHCTPUPYIOIIMHM YBaXEHUE K JIOASIM TPYyJa, OCO3HAIOIINN LEHHOCTh
cobctBeHHoro Tpyma. Crpemsmuiics K (QOPMHUPOBAHWIO B CETEBOM Cpele JMYHOCTHO W
npo¢eCCHOHATBLHOIO KOHCTPYKTHBHOTO «IIU(PPOBOTO CIIEAa».

JIP 16 IlpuoOperenue oOy4arOIIMMHUCS COLHUAIBHO 3HAYUMBIX 3HAHMM O MpaBUJIaX BEICHHA
HKOJIOTMYECKOT0 00pa3a JKU3HM O HOpMaxX U TPAaJULUSAX TPYJOBOU JESATENLHOCTH YEJIOBEKa O HOpMax U
TPaJUIMAX TTOBEICHUS YEIOBEKa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 HonyquHe 06y‘-IaIOIJ_[I/IMI/IC$I BO3MOXHOCTU CaMOPACKPLITUA U CaMOopCain3anus JUIHOCTHU.

JIP 30 OcymiecTBIsOMUN TOUCK W HCIOJIb30BaHME WHPOpMAIMKH, HEOOXOAUMON Ui
3¢ (HEKTUBHOTO BBHITTOTHEHHS PA3IMYHBIX 33724, TPOPECCUOHATBHOTO U TUYHOCTHOTO Pa3BUTHS.



2 CTPYKTYPA U COAEP)KAHUE YYEBFHOU JUCHUILIAHBI

2.1 O0beM y4eOHO# IMCHUILIMHBI M BU/IbI YU4eOHOH padoThl

Bun yueOHoii padoThl

O0BEM B yacax

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITTHHBI

72

B TOM YHCJIE:

OcHoBHOe coaep:xaHue 72

B TOM YHCJIE:

JICKIINH, YPOKU 34

MIPAKTUYCCKUE 3aHATUSA 28

nabopaTOpHBIC 3aHITHS 10

IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE COACPKAHME

B T.4..

TEOpeTUIEeCcKoe O0yueHue 34

MPaKTUYECKHUE 3aHATUSA 28

n1abopaTopHbIEC 3aHATHS 10
KOHTPOJIbHbIE Pa00ThI 2

[IpomesxyTouHasi arTrectanus (B popme nuddepeHnpoBaHHOTO 3a4eTa)




2.2 TemaTH4yeCKHUil IUVIaH U COJlePKAHUE Y4eOHOM N CHUIITTHHBI

1 2 3 4
®opmupyemble
HaumeHoBaHue pa3iesioB U TeM Conep:xanue y4e0OHOIro MaTepHuasia, NPaKTU4YecKue U JadopaTopHble 3aHATHS, Oo0bem Koglgeﬁ;u""
caMoCTosITeIbHAsA padoTa 00yyaromuxcs 4acos ﬂ(ﬂq H)(,)CTHLI:e
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH 8
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
NEePUOINYECKAs] CHCTEMaA Coaep:xxanue yueOHOro MaTepuaJia
XUMUYECKuX 3yiemenToB J[. 1. CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
Menneneena 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) ¥ CIOCOOBI €€ 00pa30BaHMSL. 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
1.1. 2 Ilpaktuuyeckoe 3ansTHe Nel PelieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7ay 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI M pacyeThl [0 YpaBHEHUSIM OK 01 OK 02
XUMHUYECKUX peaKiui” ) K 1.3
IpoduiabHbie U NMPodecCHOHATBHO 3HAYUMBbIE 3JIEMEHThI COMEPKAHUA: XHUMHUYECKHUE 1P 2.4.1 6.23 30
SIBJICHUSI B OCHOBE TEXHOJOTHYECKHMX ONEpalHil Ha MNPEANPHUATHUAX KEIE3HOJIOPOKHOIO T
TpaHCIopTa (HariaBKa PU PeMOHTHBIX paboTax, HAHECEHHE JTAKOKPACOUYHBIX MTOKPBITHI).
1.1.3 IIpaktuyeckoe 3aHsTHe Ne2 PemieHue NpaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a7ad 1o Teme: Ilepmoamyeckas cucrema xumudeckux snemeHToB J[.M. MeHneneena. IIK 1.3

Crpoenue atroma
IpopuabHbie U NpodecCHOHAIBHO 3HAYUMbIE 3JIeMEHTbI coaep:kaHuss. OCHOBHBbIE
XUMHUYECKHE 3aKOHBI, TEOPHUHM U YYEHHs] CIIOCOOCTBYIOT 0oJie€ MOJHOMY U OCO3HAHHOMY

JIP 2,4,16,23,30




2

MOHUMAHHUIO XUMHUYECKUX IPOIECCOB sl (HOPMUPOBAHHUS HAYYHOTO MHPOBO33PEHUS; Kak
OCHOBBI JUI1 KOJIMYECTBEHHBIX pAacyeTOB M PEIICHUS MHOTME pPAacyeTHbIE 3aJadyu
IIPAKTHUYECKOI0 ¥ TEXHOJIOTMYECKOT0 3HAYECHUSI.

1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PelieHue sKCepUMEHTAIBHBIX 3a7ad MO Teme: THIbl
XUMUYECKUX CBs3ei. THUITBI KPUCTATUTMUECKUX PEIIETOK

IIpopunibHbie M NPo(pecCHOHAIBLHO 3HAYUMbIE JJIEMEHThI coAep:kaHusdA. BemectBa ¢
aTOMHOM W  METAJUIMYECKOW  KPUCTAUIMYECKUMH  pEHIeTKaMH KaK  KOMIIOHECHTHI
MOJyIPOBOJITHUKOBBIX ~ MaTepuaioB, (OTOIIEMEHTOB, JUOJOB, HMHTETPATbHBIX H
AIEKTPUIECKUX CXEM.

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

Pa3nen 2. XuMnueckue peakunu

10

Tema 2.1
peakuuii

Tumsl  XUMHYECKUX

2.1.1 Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIMi HEOPraHMUECKUX COSTUHEHUH

OK 01 OK 02
IIK 1.3
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaia

Knaccupukanus u TUNBI XMMHUYECKMX PEAKIUH C y4acTHEM HEOPraHWYEeCKUX BEIIECTB.
CocraBiieHHE ypaBHEHUH peakIHid COCIUHEHUS, Pa3lIOKEHUs, 3aMeIIeHHs, OOMEHa, B T.U.
peaKLII/Iﬁ ropCHUs, OKUCIICHUA-BOCCTAHOBJICHUA.

YPaBHCHI/ISI OKHUCJICHUA-BOCCTAHOBIICHUS. CreneHn OKHCJICHUS. OKHUCIIUTETD n
BOCCTAaHOBUTCIIb. Cocrasiienne u YpPpaBHHUBAHUC OKHCJIINTCIbHO-BOCCTAHOBUTCIIBHBIX
peakuuii MeTo/I0M EKTpOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU B
mpupoac, NpOMU3BOACTBCHHLIX IMMPOLECCAX U KU3HCACATCIBHOCTH OPraHUu3MOB.

2.1.2 IIpaktuyeckoe 3aHsaTHe Ned PerieHue SKCIEPUMEHTANBHBIX 3a7ad IO TEMeE:
"OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU"

IIpopuiabHble M NpPodecCHOHATBLHO 3HAYUMbIE 3JIEMEHTHI COAep:KaHusi. 3HAUYCHHE
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUii B MpPUpPOJE ¥  Ha  MPEeANpHUATHIX
KEJIE3HOAOPOKHON oTpaciu. OKUCIUTETFHO — BOCCTAHOBUTEIBHBIE MPOIIECCHl KaK OCHOBA
MIPOLIECCOB KOPPO3UH METAIIOB, pabOThl XUMHUYECKHX UCTOUHUKOB TOKA U aKKYMYJISITOPOB U
T.JI.

OK 01 OK 02
IIK 1.3JIP
4,16,23,30

Tema 2.2 DiieKTpoJMTHYECKASA
AUCCOLMALMS ¥ HOHHBIH 00MeH

2.2.1 PactBopeHue Kak (pU3NKO-XUMUYECKUI TPOLIECC.

OK 01 OK 04
K 1.3
JIP 4,16,23,30

Conep:xaHue y4e0HOro MaTepuaJjia




2

TGOpI/IH SHGKTPOHHTHQCCKOIﬁ Juccounuanuu. MoHEI. BHCKTpOJ'II/ITH, HEOJICKTPOJIUTEI. Peakunu
noHHoro oomena. CocraBiieHue peaKHHP’I HOHHOTO 0OMeHa IMyTEM COCTABJICHUA X IMOJIHBIX U
COKpAalICHHBIX  MOHHBIX ypaBHeHHfI. Kucnorao-ocHoBHBIC pCaKknuu. 3aI[aHI/IH Ha
COCTaBJICHUEC MOHHBIX peaKHHﬁ.

HpaKTqucxoe HUCIIOJIB30BaAHHC peaKI_II/Iﬁ HMOHHOTI'O oOMeHa n ruapoJimnsa B
TEXHOJIOTNMYECKNX npoueccax >XenesHoAOpPOXHOro TpaHdiopTa. [MoHAaTNA:
raabBaHOCTErn4, ra1bBaHOMMNAaCTUKaA, nXx npakTnyeckoe 3Ha4veHne B

XKeNesHOAOPOXKHOM XO3AMNCTBeE.

2.2.2 JlaGopatopHoe 3aHsTHe (padora) Nel "lccienoBaHue CBOWMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBOpoB. Teopus 3MEKTPOTUTHUECKON AUCCOIMaUN"
IIpodunbHbie 1 nNpodecCHOHATBHO 3HAYNMBbIE 3JIEMEHTBI COiepPKaHusl. AKKyMYJISITOPBL:

OPUHIMN UX paboThl, ux npuMeHenue B CLb.

OK 01 OK 04
IKTIK 1.3
JIP 4,16,23,30

2.2.3 JlabopaTopHoe 3ansiTue (padora) Ne2 "Peakunn nonnoro oomena. ['uaponus coneit”
[IpoduiabHbie 1 NPOGeCCHOHATBHO 3HAYMMbIE JJIEMEHThI coAaepxanus. [[pumenenue Ha
KEJIE3HOOPOKHOM TPAHCIIOPTE PEAKIIMK MOHHOTO OOMEHa VISl yMSTYCHHS BOJBI (CHUKEHNE
koHueHTpauuu uoHoB Ca’’ m Mg”™"). Tmaponus Ha NPEINPUATHAX IKENE3HOTOPOKHOIO
TPAHCIIOPTA.

OK 01 OK 04
IIK 1.3
JIP 4,16,23,30

Paznen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPTaHMYECKUX BelleCTB

14

Tema 3.1 Knaccuduxkanus,

HOMCHKIJIaTypa n
HCOPraHN4YC€CKUX BCIICCTB

CTPOCHUC

3.1.1 OcHoBHBbIE KJTacChI CII0KHBIX HEOPTraHUUECKUX COCIMHEHUM.

OK 01 OK 02
K 1.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heopranuueckoil xumuu. Knaccudukanus Heoprannyeckux BeriecTs. [Ipocteie u
ciokHble BemiecTBa. OCHOBHBIE KJIACChl CIOXHBIX BELIECTB (OKCHJIbL, T'MIPOKCHUBI,
KHUCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMYECKHX BEIIECTB. ATrperatHble COCTOSIHUSA
BemlecTBa. Kpucrammmdeckue u amopgHble BeliecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJSpHas, MOHHAas, MeTaJsIMuecKas). 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB
BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH. 3aBUCHMOCTb XUMHYECKONH AKTUBHOCTHU
BELICCTB OT BHJA XUMHMYECKOH CBS3M M THUIA KPUCTAIUIMYECKOM pemeTku. lIpnunnsl
MHOTr000pasusi BELIECTB

3.1.2 IIpakTHyeckoe 3anaTHe NeS PenieHue sKCIIEpUMEHTANIbHbBIX 3a/1a4 110 TeMe: Yucrele
BEIIECTBA U CMECH. JIUCTIEpCHBIE CUCTEMBI.

OK 01 OK 02
K 1.3




1 2 4
IpoduiabHble U MPOGeCcCHOHATBHO 3HAYUMbIE JIeMeHThI cojep:kaHusl. CTeKIOIIacTUK TP 4.16.23.30
Kak ocHOBa Jiisg u3rotosieHus neraneu CILIb. T
Tema 3.2  ®wusuko-xumudeckue | 3.2.1 Meramisl. [Tonoxenue B [ICXD J[.U. MenneneeBa, ocooeHHOCTH cTpoeHus. Koppo3us OK 01 OK 02
CBOMCTBA HEOPTaHUYECKUX BEIIECTB | METAJIOB. MeETObI 31Tl KOHCTPYKLUI ITOJABUKHOI'O COCTaBa K 1.3
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuasia
Mertamnsl. OOuie usnueckne U XUMUYECKHe CBOMCTBA MeTauioB. CrocoObI MOTydYeHHs.
3Haue€HUE METAUIOB M HEMETANIOB B IMPHUPOAEC U JKU3HEAEATEIbHOCTH 4YeJOBEKa U
opranu3moB. Kopposust MeTamioB: BUABI KOPPO3UH, CIOCOOBI 3alllUThl METAIOB OT
KOppO3Uu
3.2.2 Ilpaktudyeckoe 3ansithe Ne6 Pemenue SKCIEPUMEHTANBHBIX 3a4ad 10 TEME:
"Metanist"
IIpopuniabHbie U NMPOPecCHOHATLHO 3HAYMMBIE JJIEMEHTbI colep:kanusa. Jlid JuHHN OK 01 OK 02
CBSI3W M YCTPOWCTB CHUTHaNIM3alWu, HeHTpaimm3amuu u OmokupoBku (CLIB) HeoOXxommumer K 1.3
CTaJeaIFOMUHEBbIE npoBojna. MeaHbplii M JaTYHHBIM MPOKAT MCHOJIB3YeTCs MpHU JIP 4,16,23,30
u3rotopiaeHnn u pemoHTe neraneid CIb, pasznuuHOil anmapaTypbl KeJle3HOAOPOKHOU
ABTOMATHUKH M CBSI3HU.
3.2.3. Hemetamnsl. [lonoxenue B IICXD JI.11. MenneneeBa, 0COOEHHOCTH CTPOEHUS OK 01 OK 02
K 1.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa
Hemeramnpl. OOmue ¢u3nueckue W XUMHYECKHE CBOICTBA HEMETayUIOB. THUMHUYHBIC
ceorictea HemeTtayuioB [V- VII rpymm. Kimaccudukanuys v HOMEHKIATypa COCIMHEHHUI
HEMETAJIJIOB. I'Ip|/||v|eHeH|/|e BaXKHENLLUNX HEMEeTaNnoB un ux COEAVIHGHVIVI B
XKeNe3HOA0POXHOM X034MCTBE KpyroBopoTsl GHOr€HHBIX JIEMEHTOB B IPUPO/IE
3.2.4 IIpakTnuyeckoe 3ansitue Ne7 PemnieHue SKCIEpUMEHTAIBHBIX 3aJady IO TeEME: OK 01 OK 02
"Hemeramns!" K 1.3
IpoduiabHbie U NPOPecCHOHATILHO 3HAYUMBbIE JJIEMEHTHI cojep:kanusi. IHepTHbBIE ra3bl JIP 4,16,23,30

UCIOJIB3YIOT B CHCTEMAax CUTHAJIM3aLUM, LEHTpaIU3alMu U OJOKUPOBKM JUISL 3allOJIHEHUS
AJIEKTPOBAaKyYMHBIX NpuO0opoB. CeneH — OCHOBa ISl M3TOTOBJECHHUS BBIIPAMUTENCH U
¢orosnemenToB. KpeMHHMH — 3J€MEHT HHTErpaJIbHBIX MHKPOCXEM CHCTEM YIPaBICHHS
JBIDKEHUEM Moe310B. KapOuj KpeMHHMs Kak KOMIIOHEHT BapHCTOpPOB, NPUMEHSIEMbIX B
YCTpOICTBaX aBTOMAaTHYECKOIO PEryJUpPOBAaHUSl CTPEJIOK JKEJIE3HONOPOXKHBIX NYyTeH H




1 2 3 4
epees310B.
Tema 33 Wnentundukanus | 3.3.1 I'eneTnyeckas CBI3b HEOPraHUIECKUX COCTMHEHUN OK 01 OK 02
HEOPraHUYECKUX COCIMHEHU HTorosasi koHTpoibHasA padora Nel K 1.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
XUMUYEeCKHEe CBOICTBA OCHOBHBIX KJIacCOB HEOPraHMYEeCKHMX BEHIeCTB (OKCHIIOB,
THJIPOKCHUJIOB, KUCJIOT, COJied U Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB HIPOCTHIX )
BEIIECTB, BOJOPOJHBIX COEIMHEHUH, BBICIIMX OKCHUIOB U TUAPOKCUAOB. Mnentudukanus
HEOPraHMYECKWX BEUIECTB C HCIIOJIb30BAHHEM HMX (PU3UKO-XUMUYECKHUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX pPEaKIUi
Hmoz I cemecmpa: MakcumanbHas yueOHasi Harpy3ka (Bcero) 32
O0s3arenbHas ayquTopHas yueOHast Harpy3Ka (BCero) 32
MPaKTUYECKUE 3aHATUSA 14
naboparopHble 3aHATHS (PabOTHI) 4
KOHTpOJIbHAs paboTa 2
Pa3zgen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKUX COeUHEHUi 32
Tema 4.1 Knaccugukanus, | 4.1.1 Ilonstie 00 opraHu4ecKrx BeLIecTBaX, UX MPUMEHEHHE Ha KeJe3HOU Jopore. OK 01 OK 02
CTpOCHHE 51 HOMEHKJIATypa I[K 1.3
OPraHUYECKHUX BEILIECTB JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaa 2
[losiBieHre M pa3BUTHE OPraHMYECKOM XUMHUM Kak Hayku. [Ipenmer opraHm4eckoil XUMMH.
Mecto u 3HaYeHUE OpPraHUYECKOM XUMHUU B CHCTEME ECTECTBEHHBIX HayK. XHUMHYECKOE
CTPOEHHME KaK IOpAJOK COEOUHEHHS aTOMOB MOJIEKYJIE COIJJaCHO HX BaJIEHTHOCTH.
[IpruMeHeHne OpraHnyeCcKuX BEIECTB Ha KEJIE3HOM 10pore
4.1.2 Teopus A.M. Bytneposa. Knaccudukanus opraHn4eckux BEIIECTB. OK 01 OK 02
[IK' 1.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2

[TonoxxeHus TEOpUU XUMHYECKOrO0 CTPOEHHUS OpraHudeckux coeaumHeHuit A.M. Bytneposa.
VYTiepoaHbIi CKEJIeT OPraHuueCKON MOJIEKYJIbl 3aBUCMMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHuss Mosiekysl. M3omepust u uzomepsl. [lonste o (QyHKkuMoHanpHON Tpymie. Pagukat.
[TpuHIMTIBI KITaccU(UKAIMKM OpPTaHUYECKUX COCTUHEHUN. MexayHapoaHash HOMEHKIATypa |

IMPUHIMIIEI HOMCHKJIATYPBI OPIraHUYCCKUX COGI[I/IHGHI/Iﬁ




1

2

4

Tema 4.2 CpoiicTBa OpraHUYECKUX

COEIMHEHUN

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

OK 01 OK 02
K 1.3
JIP 4,16,23,30

Copaepxxanue yueOHOTo MaTepuaJia

[IpenenpHble YrieBOAOpOIbl (alKkaHbl M HUKIOANKaHbI). OcoOeHHOCTH KiaccuuKauu u
HOMEHKJIATYypbl, H30Mepus, (u3nyeckue CBOWCTBA, XWMHUYECKHE CBOICTBA, CIOCOOBI
nonyyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TEIUla B
MPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MIPHPOJIE
Y IPUMEHEHHUE aJTKaHOB.

4.2.2 Ilpaxtuyeckoe 3ansitue Ne8 PemieHue SKCEpUMEHTANBHBIX 33Jad IO TEME:
"CpaBHUTENbHASA XapaKTEePUCTHKA METaHa 1 3TaHa"

IIpoduabHbie W mnpodeccHOHATBHO 3HA4YUMble 3JIeMeHTbl coaepxaHusi. JKuakue
yIaeBoA0poAbl (O€H3MHBI, KEPOCHUHBI, COJISIPOBBIE Macia, Ma3yT) - B Ka4eCTBE IOPIOYEro B
JIBUTATENSAX BHYTPEHHETO CrOpaHMs MOJBMKHOIO COCTaBa KEJIE3HOJOPOKHOTO TPaHCIOPTA.
TBepable yrieBoaopoasl (mapaduHbl) — KOMIIOHEHTHI KUAKUX CMa30K, MCIIOJIb3YEMbIX JUIS
cmaszku getaned u yzaos CLIb.

OK 01 OK 02
IIK 1.3
JIP 4,16,23,30

4.2.3 Anxensl, ankaaueHbl. CocTaB 1 0COOEHHOCTU CTPOESHUS

OK 01 OK 02
K 1.3
JIP 4,16,23,30

Copaepxxanue yueOHOTro MaTepuaJia

HenpenenpHble (adKeHBbI, AJIKWHBI H ankaaueHbl). OCOOCHHOCTH KIACCHU(PUKAIUKA |
HOMEHKJIATypbl, HW30MepHs, (U3MUYECKHE CBOWCTBA, XWMHUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHusi. ['opeHue ameTwiieHa Kak HCTOYHUK BBICOKOTEMIEPATYPHOTO IIJIAMEHU ISt
CBapKl M pe3Ku MeTaioB. lIpakTuyeckoe mNpUMEHEHHWE aJKEHOB M aJIKaJHEHOB B
YKEJIE3HOIOPOKHOM XO35CTBE

4.2.4 Ilpaktuyeckoe 3ansitue Ne9 PemeHue -HKCIEpUMEHTAIBHBIX 33/Jad IO TEME:
"[losrydyeHne aTUIIEHA U U3YYEHHUE €r0 CBOMCTB"

IIpodunbubie u npodeccHoHATbHO 3HAYHMBbIE 3JIeMEeHThI coaep:xkaHusi. [Ipumenenus
[IOJIMMEPOB HAa MPENINPUITUAX JKEIE3HOJOPOKHOIO TPAHCIOPTA M DJIEKTPOU3OJIALMH,
[TpoayKTsl MOIMMEPU3ALMUA OKCUAA ATHIIEHA — 3IMOKCH] (KOMIIOHEHT 3MOKCHIHOW CMOJIBI)
IpUMEHSIeTCS IS 3aJIMBKU TpaHC(HOPMATOPOB, KOHTYPHBIX KaTyLIEK U Jpocceinieil, KOTopble
00ecreyrBaOT YCTOMYMBOCTD aNnaparypsl K yJaapaM M AJIEKTPOU30JISLIUT

OK 01 OK 02
IIK 1.3
JIP 4,16,23,30

4.2.5 Ilpaktuyeckoe 3anstue Nel() PemieHue 5SKCrepUMEHTAIBHBIX 33/a4 MO TEME:

OK 01 OK 02




2 4

"AneTusieH 1 ero roMoJoru" (AJIKUHBI)

IIpopunibHbie ¥ NMpodecCHOHATBHO 3HAYUMbIE JJI€MEHTHI coaep:kaHud. [IpuMeHeHue K 1.3

MOJIMMEPHI Ha OCHOBE MPOM3BOAHBIX AJIKWHOB B KaueCTBE M3OJSAIMU 3AIUTHBIX 000JIOYEK JIP 4,16,23,30

KaOeJbHBIX U3/ICJIUH U TPOBOJIOB.

4.2.6 Apenbl. CocTaB, CTpOEHUE, ITOITYUYCHUE OK 01 OK 02

K 1.3

JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuasa

OcoOenHocty  Kimaccuukalu W HOMEHKIATYphl, H30MepHs, (U3HUECKUe CBOWCTBA,

XMMHUYECKHE CBOICTBA, CIIOCOOBI OJYUEHHUSI.

4.2.7 IlpakTnyeckoe 3aHsaTHe Nell PemieHue SKCIEpUMEHTANBHBIX 3aJad IO TEME:

"CpaBHHUTENbHAS XapaKTEPUCTHKA CIIUPTOB"

IIpodunbubie U npodeccHOHATBLHO 3HAYNMMBIE 3J1eMeHThI coaep:kanus. OIHOATOMHBIE OK 01 OK 02

CHOUPTHl — KaK OCHOBAa JIAKOKPACOYHBIX MAaTE€pUAIIOB HAXOJSAIIMX CBOE INPUMEHEHHE B K 1.3

KEIIe3HOJOPOKHOM XO03siicTBe (Kpacka Juist moKpbITHs ycTpoiicte CLIb; mmacTudukaTopsi, TP 4.16.23.30

IpUMEHSEMbIE B CBETO-, TEPMO-, MOpO030-, Biarocroikux pxaeramsix CHb u T1.71.). T

[TpakTHyeckoe 3HaUEHUE aPOMATHUYECKHUX CIIUPTOB M MX MPOU3BOJHBIX B JKEJIE3HOIOPOKHOM

XO35IUCTBE.

4.2.8 Anpnerunnl. Kap6onoBbie kucioTsl. CocTaB, CTpoeHUE, KilaccuuKamms OK 01 OK 02

K 1.3

JIP 4,16,23,30

Conep:kanue y4ye0HOro MarepuaJa

OcobeHHoCcTH  KJacCHU(UMKAllMM W HOMEHKJIATYypbl, H30MepHs, (U3HUecKue CBOWCTBA,

XUMHUYECKHE CBOMCTBA, CIOCOOBI oNyueHusi. Mbljia Kak COJIM BBICHINX KapOOHOBBIX KHUCIIOT,

ux Morouiee aeiicreue. CiiokHble 3QHUPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

4.2.9 JlabopaTopHoe 3aHsiTue (padora) Ne3 "CoiicTBa ajbJerua0B U KApOOHOBBIX KHCIOT" OK 01 OK 02

IIpodguabHbie M NpodecCHOHAIBLHO 3HAYMMbIe JJI€MEHTbl COAepKaHUsl. AHUINHO- OK 04

dbopMasbieTUAHBIE — KOMIIOHEHT JJICKTPOM3OJIAIMOHHBIX JIAKOB, HEOOXOJMMBIX B [IK 1.3

AIIEKTPOTEXHUUECKOH ammapatype. MypaBbHHBIN aibAeru]l Kak KOMIOHEHT OaKeIUTOBOTO JIP 4,16,23,30

Jlaka, SIBJISIOIIMMCS aHTUKOPPO3MOHHBIM MOKphITHEM il yeTpoiicTB CLIb. TekcTonut kak
OCHOBA JJI1 U3TOTOBJICHUS AJIEKTPOU30JATOPOB. [IprMeHeHne aleToHa B 5KeJIe3HOI0POKHOM
xo3siictBe. [IpuMeHeHHe I1aBeNneBOM KHUCIOTHI JUIsl OYMCTKH METAJUIOB OT PIXKaBUMHBI U
HAKHIIH.




1 2 4
4.2.10 IIpaktuyeckoe 3ansitue Nel2 PemieHue sKCEepUMEHTANbHBIX 3a7ady IO TEME:
"Cnoxusle 3¢upsl. Kupsl. [Toustue o CMC"
IIpoduabHbie U NMpodeccHOHATBLHO 3HAYNMBbIE 3JIeMeHThI cojepkanus. byTunauerar
Kak KOMMOHEeHT mneHTadTaneBbix 3Manell, WCNoNb3yembIX ANS OKPacKy OK 01 OK 02
yctponcte CLUB; 3neKTpon30NALMOHHBIX N1akKoB, NPUMEHSAEMbIX MNPy PeMOHTe JIP 14_1111<61233 30
ycTporctB  CLB. Mbind BbICLUMX XXUPHbIX KWCAOT Kak 3arycTutennm B T
NAacTNYEeCKMX CMa3KaxX, NMpNMeHAEMbIX B Pa3/IMYHbIX MeXaHN3MaX 414a CMa3Kn
ycrpowcts CLUB n ap.
4.2.11 AMuHBI. AHUITUH OK 01 OK 02
K 1.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
OcoOenHoctu KinaccuUKalMu W HOMEHKJIATyphl, H30MepHs, (U3HUecKue CBOMCTBA,
XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTyYEHHS.
4.2.12 JladopaTopHoe 3ausiTue (padora) Ned "AmuHokucinorel. benku. Pacno3znaBanue OK 01 OK 02
BOJIOKOH" OK 04
IpopuiabHble U NMPOecCHOHATBHO 3HAYMMbIE 3JeMEHThI coaep:kanus. [IprmeHenue [IK 1.3JIP
KJIes Ha OCHOBE IoJinaMujia Juist ckienBanus ycrponcts CLb. 4,16,23,30
Tema 4.3 Wnentnduxanus | 4.3.1 JlabopaTopHoe 3ansTHe (padora) Ne5 "CpoiicTBa yrieBoaos" OK 01 OK 02
OPraHUYeCKUX BEILIECTB, vux | [IpopuibHbie M nNpoecCHOHAIBLHO 3HAYMMbIe 3JJIEMEHTBbI colep:KaHusA. ODdupsl OK 04
3HAa4YeHUE U NMPUMEHEHUE B ObITOBOW | MAcJIIHOM KHCIOThI, 00pa30BaHHBIE MACISTHOKUCIBIM OpPOXEHHUEM TJIFOKO3bl, UCIIOIb3YIOTCS K 1.3
U TPOU3BOJICTBEHHOW NEATEIbHOCTHU | KaK IIACTU(UKATOPHI JJAKOB AJis ycTpoiicTB u npudopos CLIb. JIP 4,16,23,30
4eJI0BeKa 4.3.2 Ponb XuMuUM B O0ECNEUCHUU HKOJOTHMUECKOW, HHEPreTHUECKOM U MUIIEBOM OK 01 OK 02
0e30MmacHOCTH K 1.3
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaa

Posnp opranumyeckoil XMMUM B pEUICHHMHM HPOOJEM HHEPreTHUecKoil Oe30MacHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX HCTOYHUKOB DSHEPIUU
(anmpTEepHATUBHBIE MCTOYHUKH SHEpruu). OmnacHOCTb BO3JEHCTBUS Ha KUBbIE OPraHU3MBbI
OpPraHMYeCKHX BEIIECTB OTIENBHBIX KIAccOB  (YTJIEBOJOPOMBI, CIHUPTHI, (EHOIHI,
XJIODOPTaHUYECKHUE MPOU3BOJHBIE, AIbJETUABI U JAp.), CMBICH IOKa3aTess IpelesbHO
JIOITyCTUMOW KOHLICHTpAllUU




| 2 3 4
Pazgea S. Kunernueckue 1 TepMOXMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX pPeakuuil 2
Tema 5.1 Cxopocts xummuueckux | 5.1.1 Ilpaktu4yeckoe 3ansTme Nel3 PenieHue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2
peakuuii. XuMHU4YeCKOe paBHOBECHE | 3a7ay 1o Teme: "CKOpPOCTh XMMUYECKUX peakivil. XuMHuecKkoe paBHoBecue" OK 01 OK 02
IIpopuabubie n npodeccHOHATHHO 3HAYHMBIE 3JIEMEHTbI cojep:kaHus. bydepHbie K 1.3
pPacTBOPHI B TEXHOJOTUYECKHUX Tpolieccax (MpU IEKTPOXUMUYECKOM HAHECEHUH 3alllUTHBIX JIP 4,16,23,30
MIOKPBITH, B POU3BOJICTBE KPACHUTEIICH)
Pa3znen 6. PactBopbl 2
Tema 6.1 IlonsiTue o pacTBopax 6.1.1 IlpakTnueckoe 3anaTHe Nel4 PemieHue MpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 2 OK 01 OK 02
3aj1ad 1o teMe: "PacTBopbl, HCTONb3yeMble B OBITOBOI U MPOU3BOJACTBEHHON AESITENFHOCTU I[IK 1.3
yeJjioBeka" JIP 4,16,23,30
Pasznen 7. Xumus B ObITY ¥ IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA 4
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeiimume qocTuxkeHUs] XMMUYECKONW HAYKH U XUMHUYECKON TEXHOJIOTUN OK 01 OK 02
IIPOM3BOJCTBEHHOW  JAEATEIbHOCTU OK 07
YyesoBeKa [IK 1.3JIP
4,16,23,30
Conep:kanue y4e0HOro MaTepuaa 2
Hogelime noCTHKEHHUS XUMUYECKOWM HAayKd W XUMHYECKOM TeXHoJoruu. Ponb xumuu B
o0ecriedeHNH JKOJIOTUYECKOM, DHEPreTMYecKOW W TIMIIEBOW Oe30MacHOCTH, Pa3BUTHH
MenuiuHbl. [IpaBuia noucka u aHaim3a XUMUYECKON MH(OpMAIIMU U3 Pa3TUUHbIX HCTOYHUKOB
(HayuHast u yueOHO-Hay4UHasl IMTEPaTypa, CPEJACTBA MAaCCOBOM MH(pOpManuu, ceth MHTepHET)
JuddepeHumpoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
IIK 1.3P
4,16,23,30
Hmoz Il cemecmpa: MakcumanbHas yueOHast Harpy3Ka (BCero) 40
O0s3arenbHas ayquTopHas yueOHast Harpy3Ka (Bcero) 40
PAaKTUYECKUE 3aHATUS 18
nabopatopHble 3aHATHA (PabOTHI) 6
nuddepeHIMPOBaHHBIN 3a4eT B
Hroro: MakcumanbHas yueOHasi Harpy3ka (BCero) 72
OO0s3aTenbHas ayauTopHas yaeOHast Harpyska (Bcero) 72
MpaKTUYECCKUE 3aHATUS 28
naboparopHble 3aHATHS (pabOTHI) 10




2 3
KOHTpPOJIbHAs paboTa 2
HUmoeosas ammecmayus 6 hopme nudpepeHnpoBaHHOTO 3a4eTa 2




3. YCJIOBUS PEAJIM3ALIAU ITIPOT'PAMMBbI YYEBHOM JTUCHUIIIUHBI
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHUYECKOMY 00ecneyeHn 0

Y4yeOHasi MUCHMIUIMHA peanu3yercs B ydeOHOM kabunere: JlaGopatopusi Xumuw u
OunoIoruu
Obopyodosanue yuedbHo20 kKabunema:

1. ITocago4Hble MECTa MO KOJIUYECTBY OOYUAIOLIHXCSI.

2. Pabouee mecTo mpernoaaBaTes.

3. Metoauueckue MaTepualibl 0 AUCHHUTIIIMHE

4.Becsl anaauTudeckue (1 mr.).

5. XuMuueckas mocyia.

6. Mopenu KpucCTaJUIMYECKUX pemEToK. (3 miT)

7.COopHbIi iprOOP 1715 TTOJTy4YeHHs Ta30B (1 mT.).

8.Habop Ne3 BC «Illenoum.

9.Halopbl peakTHBOB 110 OPraHUYECKONH XUMUH.

10. HabGop uHIMKAaTOpPOB.

11. HaGop miakaToB M0 HEOPraHUYECKOW U OPTaHUYECKON XHUMUH.

Texnuueckue cpedcmea 00y4eHus:

-TB

- BUJCOMArHuTO(HoH

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 00yueHusL:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble HCTOUHUKM YTrieBoaopooB. COUpPTHI U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Opranunveckas xumusa. Yactp 3. Anpaeruzbl U KapOOHOBbIE KUCIOTHL. CIIOKHBIC
a¢upsl. XKupsl. 20 onbitoB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YrneBoasl. 11 onbiTos, 27 MUHYT.
4. DVD Oprannueckas xumusi. Yacte 5. A3oTcoaepxaliue opraHudeckue BemiecTna. benkwu.
CuHTeTHUYECKHE BBICOKOMOJIEKYIISIpHBIE BemecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonbpHBINH XUMUYECKHUNA dKCTIEpUMEHT» 150 MUHYT.



3.2. UnpopMmannoHHoOe o0ecneyeHne peain3auui NporpaMmbl

IlepeyeHb pekoMeHAyeMbIX Y4YeOHBIX W3IaHWIi, JOMOJHUTEJIbHOI JHTEPATYPbl
HNuTepHeT-pecypcosB, 6a3bl JaHHBIX 0MOJINOTEYHOTO (POHAA:

3.2.1.0cHOBHBbIE HCTOYHUKMU:
1. AudunorenoBa M.B. Xumusa: yd4eOHUK M MPAKTUKyM HOJs CpEAHEro MpodeccruoHalIbHOTO
obpazoBanust / 11.B. AndunorenoBa, A.B. babkos, B.A. [lonkos.- 2-¢ 3., UCTp. U JOM. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 c.

3.2.2./lonoJTHUTEIbHbIE€ HCTOYHUKM:
1.I'ycera, E.B. Xumus mis CIIO.: yue6.-metoa. mocodue / M.P. 3uranmmuna, .M. 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
(mata oopamenus: 31.03.2023) / - Pexxum qoctyna: Uisl aBTOPH3. MOIH30BATEICH.
2.YepaukoBa H.IO. Xumus B JOCTymHOM H3JIOKEHHH: ydeOHoe mocobme mmsa cno / H.IO.
Uepnukona.- 2-e usl., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcer: osnekTpoHHbl // Jlawb: snexkTpoHO-OMOnHMOTeuyHass cucrema. - URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 31.03.2023) / - Pexxum mocrtyma: amst
aBTOpU3. TIOJIB30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-nonynsipHbIi IPOEKT «IEeMEHThI O0JNbIION HayKu « ((u3uka, XMMUs, MaTeMaTHKa,
aCTpOHOMHUS, HayKa O JKU3HHU, Hayka o 3emuie). HoBoCTH Hayku, KHWTH, HAYYHO-TIOYJIIPHBIC
CTaThH, JIEKIUHU, SHIMKIOmeauu. https://postnauka.ru/themes/chemistry - JeKuu Mo XUMUHA Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum mocTyma: CBOOOTHBIN.
2. CalliT Hay4HO-TIOMYJSIPHOTO >KypHaja «XuMmusi U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYyTIa: CBOOOIHBIN.
3. Calltr 0 XUMHHM: KJacCHYeCKUe Y4YeOHUKH, CIPABOYHUKH, OHHIUKIONEINH, TOUCK
OpPraHMYECKUX U HEOPTAaHMUYECKUX PEAKINI, COCTABICHHE YPaBHCHHM peakiwid. https:// www.
xumuk.ru/ Pexxum goctymna: cBOOOIHBIH.
4. TInatdopma Zoom Jjisi IPOBEACHSI OHJIANH-3aHITHIA U BHICO-KOH(DEPEHITHHA. [ DIEKTPOHHBIHI
pecypc]. Pexxum nocryna: https://zoom.us/.
5. DmnektponHas wuH(pOpMAIMOHHO-00pa3oBaTebHass cpeaa Ha miatdpopme Moodle.
[DnexTponHsIi pecypc]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3UOHHOTO
NMPOrpaMMHOI0 odecreyeHust


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCIATITAHBI

Kontpons u oleHKa pe3yabTaToB OCBOCHHUS 001Ie00pa30BaTEeIbHON IUCIUIUTMHEI
PacKpBIBAIOTCS Yepe3 AUCIUILTUHAPHBIE Pe3ybTaThl, HAMPABICHHBIE Ha ()OPMUPOBAHHUE OOIINX

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

Oo6mue komnerenunu (OK),
JIMYHOCTHBIE pe3yabTarthl (JIP)

Paznen/Tema

Tun oneHoYHBIX
MepOonpPUSATHI

OK.01

JIP 2,4,16,23,30

Pl: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 01pOC;

- 3agaun HaA COCTaBJCHHE
XUMHYECKHUX POPMYIT;

- 3agaHusi HAa KCIIOJIb30BAHUSA
XAMHAYECKOH CHUMBOJUKH U
Ha3BaHUM COENUHEHHWU IO
HOMEHKJIAType
MEXIyHAPOIHOTO coro3a
TEOPETUYECKON U NMPUKIIATHON
XUMHH W TPUBHUAJIBHBIX
Ha3BaHMM JUISL COCTaBJICHUS
XUMHUYECKUX HOpMYIT;

- 3aciymuBaHue COOOIIEHUHN
Y OLIEHKA UX MOATOTOBKHU;

- Pesymbrar  BBIMONHEHUS
BHEayAUTOPHBIX
CaMOCTOSITENILHBIX paboT;

- PegynmbraT  BBINONHEHUSA
MPAaKTUIECKON pabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- [Ton6op,
npeoOpa3oBaHue
nHpopmaruu

aHanmM3 |
yueOHOU

OK.02

JIP 2,4,16,23,30

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3aciymuBaHue COOOIIEHUI
1 OLICHKA WX IOJATOTOBKU;

- 3agaHus Ha HCIIOJIb30BAHHUSA
XUMUYECKOH CHUMBOJMKH H
Ha3BaHUU COCAMHEHUH  IIO
HOMEHKJIaType
MEXKyHapOJHOIO coro3a
TEOPETUYECKON U NIPUKIIATHON
XUMMM U TPUBHAJIbHBIX
Ha3BaHMWW I COCTaBJICHUS
XUMHUYECKHX (POpPMYIT;

- Pesynmprar  BBINOIHEHUSA
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynmprar  BBINOIHEHUSA
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz w
npeoOpa3oBaHme y4eOHOU
uH(hopMaluu

OK.04

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;

- 3alaHug Ha MCHOJIb30BaHUS
XUMUYECKOH CHUMBOJUKH U
HAa3BAaHUM  COCOUMHEHUM IO
HOMEHKJIAType
MEXIyHapOAHOIO cor3a
TEOPETUYECKON U MPUKIIATHON
XUMUU U TPUBUAJBHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMHYECKUX POpMYIT;

- PesynbraT  BBINOJHEHUA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pesynprar  BBINOJIHEHUS
MIPaKTUYECKON paboThI;

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

- llombop, aHamuz w
npeoOpa3oBaHue y4eOHOU
uH(hopMaILuu

OK.07

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHEHTHPOBAHHBIE
3a/laHus;

- ITon6op, aHaJIn3 u
npeoOpa3oBaHue yaeOHOU
nHpopmanuu;

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,

npe3CHTalsd, BUKTOPHUHA, KBECT.




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

