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1 ITACIIOPT PABOYEM NPOT'PAMMBbI YYEBHOM TUCIHUILIVHBI

1.1 OdbsacTh npuMeHeHus padoyeil NporpaMMsl
Pabouass mporpamMma yueOHOW JIHUCHUUIUIMHBI SBISETCS YACThIO MPOTrpaMMbl CPEIHETO

(monHoro) ob1mero obpazoBanud mno cneuuansHocTH CITO 23.02.08 CTpoUTENBCTBO JKENE3HBIX AOPOT,
IIyTh U IIyTE€BOE XO35MCTBO.

[Ipu peanuszauuu pabouel MporpaMMbl MOTYT MCIIOJIB30BaThCs Pa3iUuHble 00pa3oBaTelIbHbIC
TEXHOJIOTMH, B TOM YHUCJIE€ AUCTAaHLIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOIHH, JIEKTPOHHOE O0yUEHUE.

Pabouas nporpamMa y4eOHOW AUCLUILIMHBI MOXKET OBITh MCIOJIb30BaHA B MPO(ECCHOHATBHOM
MOATOTOBKE, MEPEMOATOTOBKE U MOBHIIIICHUN KBATHpUKAUK padbounx mo npodeccusim: 14668 Moutep
nyty; 18401 Curnanucr.

1.2 Mecto y4eOHoi nucuumiaunabl B crpykrype OIIOII-IIIICC3:

OOmueoOpazoBarenbHas ~ JUCLMIUIMHA —~ «XHMHSD» — W3y4daeTcss Ha  0a30BOM  YpOBHE B
0011eo0pa3oBaTeIbHOM ITUKJIE y4eOHOTO TUIaHAa OCHOBHOM MPO(ECCHOHATBHOW  00pa30BaTEIbHOM
MPOrpaMMbl  YKPYMHEHHbIX rpynn cnenuanbHocteit 23.02.08 CTpouTenbCeTBO KeNe3HbIX J0pOor, MyTh U
ITyTE€BOE XO3SICTBO.

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
NESATENIbHOCTH YEJIOBEKAy peanu3yercs A crneruanbHocT 23.02.08 CTpouTenbeTBO KeENe3HbIX JOPOT,
NyTh W IyTEBOE XO3SHUCTBO HA MaTepHaje, CBA3aHHOTO C SKOJIOTHUYECKOW O€30MacHOCTBIO M OICHKOM
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/ILIeCKI/If/'I

3aKOH;

- OCHOBHBIC TCOPHUU XHUMHH: XHUMHYISCKOM CBsI3H, BJIGKTpOJIHTquCKOﬁ 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;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.

Oomme [lnanupyembie pe3yabTaThl 00y4eHHs
KOMIETEeHIIUH O6mue' JucuunIMHapHbie’
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(heCcCHOHANLHOM | - TOTOBHOCTh K AKTUBHOW JEATCILHOCTH | TIOHATHS (XMMUYECKUN DIIEMEHT,
JeATeTbHOCTH TEXHOJIOTMUECKOM u COLIMATILHOM | aToM, 3JEKTPOHHass 00O0JOYKa
MPUMEHUTEITHHO HaIpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, p-, d-dJIEeKTpOHHBIE
K Pa3IMYHbIM WHUIUUPOBATH, TUTAHUPOBATH U | opOuTamm aTOMOB, WIOH,
KOHTEKCTam CaMOCTOSITENIbHO BBITIOTHSTH TaKyl | MOJIEKYJIa, BaJICHTHOCT,
JESITENIbHOCTD; AJIEKTPOOTPHULIATEIHOCTD,
- WHTEpPEC K pa3IuyHbiM  cdepaM | CTETeHb OKUCIICHUS, XUMHYECKas
npodeccHOHATBLHON CBsI3b, MOJb, MOJISIpHAs Macca,
JIEATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTIICPOTHBIN

OnjajeHne YHUBEPCAIBHBIMH Y4eOHBIMHM
N03HABATEJIbHBIMH [eHICTBUSIMU:

a) 0azoBble JIOTHYeCKHe NeiCTBUSI:

- CaMOCTOATENBbHO  (POPMYIUPOBATH "
aKTyaJIM3MpOBaTh NpPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYILECTBEHHBIN MPU3HAK WX
OCHOBaHHS Ul CpaBHEHMs, KIacCU(HKAIMU U
000011IEHNS;

- ONIpeneNATh LENH JISSITEbHOCTH, —3a1aBaTh
HapaMeTpbl U KPUTEPUH MX JOCTHXKEHNUS;

- BBIBJIITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS
B PaCCMaTPHUBAEMBIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JIESITEIILHOCTD,
OLICHMBAaTh COOTBETCTBHE pE3YJbTATOB LEJSM,

CKeJIeT, (yHKIMOHAIbHAsI rpyIIa,
pagMKal, M30Mepusi, H30MeEpBHl,
TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH,
YIJIEBOJOPObl,  KUCIOPOA- |
a30TcozepXKalUe  COCIUHEHUs,
OMOJIOTHYECKH aKTHBHbIE
BellecTBa  (YIVIEBOJBI, KUPBI,
Oenku), MOHOMEp, TMOJHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COEJIMHEHUS, KpUCTATNYECcKas
peleTka, THUIBl  XMMHUYECKUX
peakuuit (OKUCIIUTENBHO-
BOCCTAHOBMTEIIbHBIE, 3K30- U
9HJIOTEPMUYECKHE, peakuuu

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)




OLCHMBATb PUCKHU HOCJ'ICI[CTBI/II\/’I ACATCIIbHOCTH,
- Ppa3BUBATb KpPCaTuBHOC MBIIIJICHUEC npu
PCIICHNHN ) KU3HCHHBIX HpO6J’I€M

0) 0azoBbIe MCCIIeI0BaTEIbCKHE I CTBUA:

- BIIAJETH HaBBIKAMA y4eOHO-
HCCIIEI0OBATENILCKOM u MIPOEKTHOM
JIEATEIIHLHOCTH, HaBbIKAMH  pa3peIICHHS
npo0dIem;

- BBISABISTH NPHUYMHHO-CIIC/ICTBEHHBIE CBSA3U U
aKTyaJIM3UpOBaTh 3ajJiauy, BbIBUIATh MMIIOTE3Y
€e  pelleHUs, HaxOOUTb AapryMeHTbl I
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh
napaMeTpbl U KpUTEPUH PEILICHUS;

- AHAJIM3UPOBATb TTIOJIYYCHHBIC B Xone
peuIiCHuA 3adadd  PpE3yJIbTaTbl, KPUTUYCCKU
OLICHNBATb ux AOCTOBCPHOCTD,
IMPOrHO3HUPOBATH HN3MCHCHHUC B

HOBBIX YCJIOBHUSX;
- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
U MIPAKTUIECKYIO obnacTu
JKU3HEICATCIIBHOCTH;

- yMeThb MHTErPUPOBATh 3HAHUS W3 Pa3HbBIX
MIPEIMETHBIX 00IacTel;

- BBIBUTaTh ~ HOBBIE  WJICH,  TIpejlarath
OPUTHUHAIIHHBIC TTOIXO0JIbI M PEIICHUS;

- CITOCOOHOCTH ux HCIIOJIL30BAHUS B
ITO3HABATEIBHOMN 1 COLIMAIIBHON MPAKTHKE

HOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJIUTBI,  HEAIEKTPOJIUTBI,
ANEKTPOJIUTHYECKAS
JICCoLanus,
BOCCTAHOBHTEb,
XUMHYECKON
XUMHYECKOE
TEOPUH U
XUMHYECKOTO
OpPraHUYECKUX
byrtneposa,
AJEKTPOJINTUYECKON
JUCCOLIMALINY, TEPUOAUUECKUN
3akoH .M. MeHaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHI  SI3bIK  XMMUH,
(haKTONOrHYeCKUe  CBEJCHUS O
CBONCTBAX, COCTaBE, MOJYYCHUU U
6e30macHOM WCHOJIb30BaHUH
BOXHEUIIINX HEOPTaHMYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY
U TIPAKTUYECKON eATeTbHOCTH
YEJIOBEKA;

- YMETb BBISIBIISITH XapaKTEpHBIC
MIPU3HAKU u B3aUMOCBSI3b
W3yYEHHBIX TIOHSATHIA, TPUMEHSTh
COOTBETCTBYIOIIHME TTOHATHUS MPU
OMMCAaHUM CTPOCHUS U CBOWCTB
HEOPTraHMYECKUX U OPraHUYECKUX
BEUIECTB M UX I[PEBPALLECHUI;
BBISIBIISITh B3aUMOCBSI3b
XUMHYECKHX 3HAaHUU c
MOHATUSMHU W TIPEACTaBICHUSMU
JPYTUX  €CTECTBEHHOHAYYHbIX
MIPEMETOB;

- YMETh
HaVMEHOBAHMS
COCIMHEHUN  MEXTyHapOJAHOTO
COr03a TEOPETUYECKOIN u
MIPUKJIATHOM XHUMUHU "
TpUBUAJIbHBIC Ha3BaHUs
BXHEMIIIMX BEIIECTB (ITHUJIEH,
alleTWICH, TIUIEpPHUH, (EHOI,
dopmanpaerun, YKCYCHast
KHUCJIOTa, TJIMIIMH, YrapHBIA ras,
YIJIEKHUCIIBII ras, aMMHAK,
ramieHass W3BeCTb, HEramieHas
W3BECTh, TUTBEBAs COAa W
JPYTUX), COCTaBISATH (HOPMYIIBI
HEOPTaHUYECKUX W OPraHUIEeCKUX
BEIIECTB, YPABHEHUS XUMUIECKUX
peakiuii, OOBACHITH UX CMBICI;
MIOJITBEPKIATh XapaKTepHbIE

OKHCIIUTEIb,
CKOPOCTb
peakuuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTPOEHHS
Bemects  A.M.
TEOpHs

HCIIOJb30BaTh
XUMHNYCCKHUX




XUMHUYECKUE CBOWCTBA BEILECTB

COOTBETCTBYIOIIUMU
SKCHEPUMEHTAMH M 3aIMUCAMH
YpaBHEHUU XHUMHYCCKHX
peaKuuii;

- yYMETh YCTaHABJIMBATh
MIPUHA]JICIKHOCTD HU3YYCHHBIX
HEOPraHMYECKUX H
OpraHUYECKUX BEILICCTB K
ONPEIEIICHHBIM KJ1accam u
rpymniam COCIMHCHHM,
XapaKTepu3oBaTh HX COCTaB W
Ba)KHEMIIIIE CBOICTBA;
ONpeNeATh BHUJIBI
XUMHYECKUX CBsI3eH
(KoBaJIGHTHaA, HOHHAas,

MeTaJIn4yecKkasi,  BOJOPOJIHAs),
THITbl KPUCTAJUIMUECKUX PEILIETOK
BEIIIECTB; KJIacCU(UITUPOBATH
XUMHYECKHE

peaKImu;

- cpopMHUpOBaTH MPEICTABICHHS:
0 XHMMHMYECKOM COCTaBJIIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI
MHUpa, POJIM XUMHH B TTO3HAHUHU

SABJICHUU [IPUPOJBIL, B
(GbOpMUPOBAHUN MBINUICHUS H
KYJIbTYpbI JUYHOCTH, ee

(GYHKIMOHATBHOM TPaMOTHOCTH,
HEOOXOIUMOM Uil pelleHUs
MPaKTUYECKUX 3ama4 u
AKOJIOTUYECKH  0OOCHOBAaHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOIHOM cpenie;

- YMeThb MPOBOAUTH PACUETHI 110
XUMUYEeCKUM  Qopmynam U

YPaBHEHUSM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHEM
buznuecKux BEJINYMH,
XapakTepU3yIOIMX  BELIECTBA C
KOJIMYECTBEHHOMN CTOpPOHBL:
Macchl, o0BeMa
(HOpMalIbHBIE YCJIOBHS) TIa30B,
KOJIMYECTBA BELIECTBA;
UCII0JIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUSA TUISL
NPUHATHS pemeHui B
KOHKPETHBIX KM3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons30BaTth
COBpPEMEHHBIE

B 00J1acTH LIECHHOCTH HAYYHOI0 MIO3HAHUS:

- cpopMUpPOBAHHOCTD MHPOBO33PEHM,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOIICCTBEHHON MPAKTUKH,

- yMeTb  IUIAHUPOBAaTh U
BBITTOJTHATH XUMHYCCKHAN
HKCTIEPUMEHT (mpeBpareHust
OpPraHWYECKUX  BEIIECTB  TIpU




CpeacTBa MOMCKA, | OCHOBaHHOTO HA JUasiore KyJabTyp, | HarpeBaHUH, MOJyYEHHE ITUIICHA
aHamm3a U | CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B | 1 HM3YYEHHE €ro  CBOWCTB,
UHTEPIIpETALNN MOJIUKYJIBTYPHOM MUDE; KaueCTBEHHbIE  pEakIMu  Ha
MHpOpMaLH ul- COBEPIIEHCTBOBAHUE S3bIKOBOM U | albJeTU/Ibl, Kpaxmall, YKCYCHYIO
MH(OPMAITUOHHBIE YUTATENCKOM  KYJIbTYphl ~ KaK  CPEACTBA | KUCIIOTY; JIeHaTypauusi OelKoB
TeXHOJIOTHH 71t | B3AMMOJIEHCTBUA MEXIY JIIOAbMU M NO3HAHMA | DY HAIPEBAHUM,  LIBCTHBIE
BBLINOJIHEHMS  3ajad | MMDa; peakiu  OENKOB;  MPOBOAUTH
npoQeCCHOHANBHOI | - OCO3HAHHE LCHHOCTH HAYYHOW JESTEIBHOCTH, | PEAKIMM  HOHHOTO  OOMCHa,
JEeATETHHOCTHL. TOTOBHOCTb ~ OCYILECTBJIATh IPOEKTHYIO M | ONPENeNsiTh  Cpeay  BOJIHBIX
HCCIIeI0BATENbCKYIO JIEATENBHOCTD | paCTBOPOB, KaueCTBEHHbIE
WHMBHYaJIbHO U B IPYIIIE; peakiyu Ha cynbpar-, kKapOoHaT-
OnjaieHue YHUBepPCAJIbHBIMHU Y4eOHBIMHU U XJIOpUJI-aHUOHBI, Ha KaTHUOH
NO3HABATEJIbLHBIMH JefiCTBUAMU: aMMOHUSI; pelarb
B) padora ¢ uHgopmanueii: AKCIIEPUMEHTAIILHBIC 3a7]aud 110
- BJaJIeTh HABBIKAMU TOJY4YeHUS MHPOPMALMU | TeMaM "Meranbr" u
u3 HMCTOYHUKOB pa3HbIX Tunos, | "Hemeramnsl'") B COOTBETCTBHHU C
CaMOCTOSITENIBHO OCYILECTBIIATH NIOUCK, aHAIN3, | PaBUIAMU TEXHUKH
CHCTEMaTU3aLMI0 u MHTEPIpETaluio | 6e30MacHOCTH MPU OOpaILeHUH C
uH(pOpMAIU pas3INUHbIX BUJIOB U | BEIIeCTBAaMH U JIaOOPaTOPHBIM
dbopMm mpencTaBieHuS; 000py/IOBaHHEM;  TPEICTABIISATH
- CO371aBaTh TEKCTHl B PA3MMYHBIX (popMmaTax c | pe3ysbTaThl XMUMUYECKOTO
y4eToM Ha3HaueHHsh MHPOpPMAallMM W IIENIEBOH | 3KcrepuMeHTa B (hopMme 3ammcH
ay/IMTOpHH, BBIOMpas ONTHMAIBHYIO (OpMY | ypaBHEHHH  COOTBETCTBYIOIINX
NPEJICTABIICHUS] M BU3YyaJIN3alluy; peakumii M QopMyIHPOBaTh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(OpMaIMY, €€ COOTBETCTBHE NPABOBBIM M | PE3YJIBTATOB;
MOPaJIbHO-ITHUECKUM HOpMaM; - YyMETh aHaIM3HUPOBATh
- HCHOJIb30BaTh CPE/ICTBA MHPOPMALIMOHHBIX M | XUMHYECKYIO MH(pOpMAIIHIO,
KOMMYHUKAI[IOHHBIX TE€XHOJOTUH B PELCHUH | MOIy4aeMyto u3 Ppa3HBIX
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U | HCTOUHUKOB (CPEACTB MacCOBOM
OpPraHU3allMOHHBIX 3aJad C coOtoAeHueM | uHpopmanuu, cetb MHTepHeT n
TpeOOoBaHMI SPrOHOMUKH, TEXHUKH | ApYyrHe);
6e30macHoCTH, TMTHEHBI, | - BIaJeTh OCHOBHBIMU METOJAMU
pecypcocOepexeHus, MIPABOBBIX U | HAyYHOTO IIO3HAHMs BELIECTB U
THUYECKUX HOPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0€e30I1aCHOCTH; (HabmoeHNME, HU3MEpeHue,
- BJIQJICTb HABbIKAMM PACIIO3HABAHMS U 3aILUTHI | SKCIIEPUMEHT, MOJIEIINPOBAHUE);
uH(pOpMaIMY, UHPOPMALIMOHHON OE30IaCHOCTH | - YMETh MPOBOAUTH pPacyeThl MO
JUYHOCTH XUMHUYECKUM  (opMmysaM |
ypaBHEHUSM XMUMUYECKUX
peakuuMid ¢  HKCIOJb30BaHUEM
buznueckux BEJIMYMH,
XapaKkTepU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHOMN CTOPOHBI:
Maccel, oObeMa (HOpMasbHbIE
YyCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS
JUIsL  TPUHATHS  pelleHuil B
KOHKPETHBIX KM3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yMeTh  IUIAHUPOBaTh U
OddexTruBHO CaMOCTOSITENTBHOCTH U CaMOOIIPEIEICHHIO; BBITIOJHSTh XUMHUYECKUI




B3aMMOJEICTBOBATh | - OBJIQJICHNE HaBbIKaMU Y4eOHO- | SKCIIEPHUMEHT (mpeBpareHus
" pabortatb B | MCCIIEIOBATENBLCKOM, IPOEKTHOM U COLIMAIBHON | OPraHUYECKUX  BEIECTB  IMPH
KOJIJICKTHUBE H | JACATCIPHOCTH, HarpeBaHuM, MOJTYUYCHUE STUIICHA
KOMaHJIE. Osiagenune YHUBEPCAIBLHBIMH | 1 U3y4EHUE €ero CBOJCTB,
KOMMYHUKATUBHBIMH N€UCTBUSIMMU: KauyeCTBEHHbBIE peakumu Ha
0) coBMecTHAs 1eITeIbHOCTD: ANBJICTUIBL, KPAXMall, YKCYCHYIO
- TIOHWMATh M HCIOIB30BATh NPCUMYIIECTBA | KKCIOTY; ACHATYPALMS OEIKOB
KOMaHTHOW 1 HHHHBH}IyaHBHOfI“pa6OTBI; NP HATPCBAHHH,  L(BETHBIC
- TPMHUMATH LEJM COBMECTHOH JEATENBHOCTH, | peaxiui  GeJIKOB;  IPOBOJIUT
OpraHW30BBIBATE M KOOPTMHMPOBATH NEHCTBUS | peakium  MOHHOTO — OOMEHa,
MO e JIOCTHKEHWIO! COCTAaBAATh IUIAH | grpenensts  cpeay — BOAHBIX
JACHCTBUH, ~paclpelieNTb PO C  Y4€TOM | pacrpopos, KAYECTBEHHLIC
MHEHHH y4aCTHHKOB 00CyXIaTh Ppe3yJIbTaTh peaKIH Ha cymbdat-, KapGoHaT-
COBMECTHOH paboTBI; U XJIOPUI-AaHUOHBI, Ha KaTUOH
- KOOp/IMHUPOBAaTh M BBINOJHATE PaboTy B AMMOHHA permaTh
YCHOBHAX — PCAIIBHOTO, — BHPTYaILHOTO OKCIIEPUMEHTAIBHBIE 33Jaud II0
KOMOMHHPOBAHHOTO B3aMMOICHUCTBUS; Y Pe— "
- OCYILECTBJISITh IIO3UTUBHOE CTPATErMUECKOe I;IMaM " r
HOBGICHME B pANMUHBIX  CHTYaIWsX, eMeTauibl") B COOTBETCTBUU C
HPOSIBJIATH TBOPUECTBO M BOOOpa’keHHE, ObITh TIpaBIIamH TEXHIKH
e —— 0€30MaCHOCTH MpH OOpAILEHUH ¢
OBJ1ajieHue VHHBEPCATLHBIME BEIIECTBAMH M JIJaOOpaTOpHBIM
peryJsiTUBHBIMH JefiCTBUAMU: 000pyZIOBaHKEM;  MPE/ICTABIATS
r) NIpUHSATHE ce0sl ¥ APYTHUX JIOJeH: Pesy IbTaThbl XHUMITHCCKOTO
- IPMHUMATh MOTHBEI M apryMEHTH apyrux | ~KCHCPUMCHTA B opme samcu
nroieit pu aHamu3e  pesyibTarop | YPABHCHHH - COOTBETCTBYIOIIMX
JESTETHHOCTIL peakuuii  u  (QopmyIupoBaTh
- IpU3HABATL CBOE MPAaBO M MpaBo jpyrux | BPIBOABL  Ha ~ OCHOBE  STHX
JFOZIEl Ha OLIMOKY; pe3yJILTATOB
- pa3BUBaTh CHOCOOHOCTh IMOHUMAaThb MHUP C
TIO3ULIMHU IPYIOro 4eJIOBEKA;
OK 07. B 00/1acTH 3K0JI0rH4€CKOT0 BOCTIMTAHUS: - chopMHpOBaTh MpEACTaBICHUS:
CopeiicTBOBaTH - c(OpMHPOBAHHOCTH 9KOJIOTMYECKOM | O XMMHMYECKOM COCTaBIISIOLIEH
COXPaHEHHIO KyJIbTYpbl, TIOHUMAaHUE BIUSHHUS COIMAIBHO- | ECTECTBEHHOHAYYHOU KapTHHBI
OKPYKAIOIEH cpeabl, | SKOHOMUYECKHX — TIPOLECCOB  HAa  COCTOSAHHME | MHUPA, POJU XHMHUH B MO3HAHUU
pecypcocbepeskeHnto | TIPHPOIHOKM W COLMATBHOM CPEJIbl, OCO3HAHME | SIBIICHHUM MIPUPOJIBI, B
, TIPUMCHSTH 3HaHMs | [VIOOANBHOTO — Xapakrepa  HKOJIOTMYECKHX | GOPMUPOBAHMM MBILUICHUS U
06 n3MeHeHun | Ipooiem; KyJbTYpPBI JUYHOCTH, ee
KIMMATa, TPUHIMIE | - [VIAHWPOBAHKE H OCYIIECTBICHHE JCHCTBHI B (YHKIIMOHATBHOW TPaMOTHOCTH,
GepeKIIUBOTO OprZKanmeﬁ cpelie Ha OCHOBE 3HAHMS LieJel | HEOOXOOUMOM I pelIeHUsS
IIPOM3BOACTBA, YCTOWYHMBOTO pasBUTHSA YeJIOBEUYECTBA; | MMPAKTUYECKUX 3a1aun
> deKTHBHO aKTUBHOE HGHpPISI:l:HC JICUCTBHUH, TPUHOCAIIUX | SKOJIOTMYECKH  O0OOCHOBAaHHOTO
eHiCTBOBATD g | BPEI OKpYXaroIIen cpene; OTHOLICHNS K CBOEMY 3/10POBBIO
Ype3BBIMANHBIX - yMeHue MIPOTHO3UPOBATH | U IPUPOIAHON Cpeae;
CHTYAIHSX. HeOJIaronpusTHbIE 9KOJIOTMYECKHE | - yMETh COOJIIOAATh IpaBUIIa
IIOCJIEICTBHS NPEIIPHUHAMACMBIX | SKOJIOTHYECKH IEIECO00pa3HOTr0
JIEHCTBHM, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYAOBOI
- paCllUpeHHe  OIbITa JEATENTHOCTH | IESTEIBHOCTH B LEJX
9KOJIOTMYECKOM HaIlpaBJI€HHOCTH; COXpaHEHHs CBOETO 3JI0POBbSI U
- OBJIQJICHUE HaBbIKaMH y4EOHO- | OKpYIKAIOIEeH MPUPOTHON CPEJIbL;

HCCIIEIOBATENLCKOM, TPOEKTHON U COLIMATIBbHOM
JIESTEIIbHOCTH;

YUUTHIBATh OITACHOCTH
BO3JICHCTBHS Ha JKUBBIC
OpraHU3MbI OIpeICIIEHHBIX
BEIIECTB, HOHUMAas CMBICIT




IOKa3aTelIst MPEIEIIbHOM
JIOITYCTUMOW KOHILICHTpALUU

K 2.4.
Pa3zpabarreiBath
TEXHOJOTHYCCKHE
TIPOIIECCHI
MIPOU3BOJICTBA
PEMOHTHBIX  paboT
KEJIE3HOIOPOKHOTO
MYTH B COOPYKEHUIH.

- yYMEHHE OIpEeAcNiaTh KOHCTPYKTHUBHBIE
OCOOEHHOCTH TIPU CTPOUTEIBCTBE JKEJE3HBIX
JIOpOT, PEMOHTE M TEKYyIIEM COJEpKaHUU
HKEJIE3HOJOPOXKHOTO ITyTH;

- TTOHUMAHHUC TCEXHOJIOTHUYCCKUX IIPOLCCCOB
IIPOU3BOJCTBA PEMOHTHBIX pabot
JKEJIE3HOAOPOKHOIO ITYTH U COOPYKEHHUU

- c(opMHpPOBATH MIPEICTABIICHUS:
O CBOWCTBaxX METAJIOB, CIUIaBaX,
BUJAX  KOppO3WH,  OO0IacTu
MPUMEHEHUSI HEMETATHICCKUX H
KOMIIO3UITHOHHBIX ~MaTepHAJIOB,
BUJIaX M CBOICTBaxX TOIUIMBA,

CMa304YHbIX n 3alIUTHBIX
Marcpuraiax, CBOMCTBaX
HCOPraHn4CCKUX n

OpPTraHN4YCCKUX COG,Z[I/IHeHI/Iﬁ IIpu
CTPOUTCIILCTBE JKCIIC3HBIX JOPOT,
PEMOHTC u TCKYyIIEM
COACPIKAaHNU KCJIIC3HOAOPOIKHOTO

MyTH.

B pe3synbrare ocBoeHMs MporpamMmbl y4eOHOTo MpeaMeTa pearu3yercs IporpaMMma BOCIUTAHMUS,

HarpaBiIeHHas Ha (OPMHUPOBAHUE CIIEAYIONIMX JTMYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBisitominii akTUBHYIO IPaKJAHCKYIO MO3ULHIO, JEMOHCTPUPYIOIUN TPUBEPKEHHOCTD
IMPUHIUIIAM YECTHOCTH, NOPAJOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH AKTHBHBIM M Y4YacCTBYIOIIMH B
CTYJACHYECKOM M TEpPUTOPUAIILHOM CAMOYIIPAaBJIEHHM, B TOM YHCJIE€ Ha YCIOBHUAX JOOPOBOJIBLYECTBA,
MPOAYKTUBHO B3aUMOJEHCTBYIOIIUHN 1 YUaCTBYIOLIUH B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3alil.

JIP 4 TlposiBisitonuii 1 JEMOHCTPUPYIONMINNA YBAKEHHUE K JIIOJSAM TPY/a, OCO3HAIOIIHNKA IICHHOCTh

COOCTBEHHOI'O

TpyAa.

Crpemsaumiics K (OPMHPOBAHHUIO B

IpOoQEeCCHOHATBHOIO KOHCTPYKTUBHOIO «LIU(PPOBOTO CIIEAA».

ceTeBOn

cpeac  JMYHOCTHO U

JIP 16 TlpuobOpereHne OOYyYaArOIMMHUCA COIMAIBHO 3HAYMMBIX 3HAHWN O TMpaBWIaX BEICHHS
HKOJIOTMYECKOTO 00pa3a >KU3HH O HOpMaX U TPATUIUSX TPYJOBOU JEATEILHOCTH YEJIOBEKAa O HOpMax U
TPaIUIUAX TOBEJCHHS YeI0BeKa B MHOTOHAIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIIECTRBE.

JIP 23 TlonyuyeHue 00y4arolMMUCS BOZMOKHOCTH CAMOPACKPBITHS U caMOpeaIn3aius JNIYHOCTH.

JIP 30 OcymiecTBiasoMi MOUCK W HCIOJB30BAHUE HHPOpPMAIHH,

HEOOXOOUMOM ISt

BCI)(I)CKTI/IBHOFO BBIIIOJIHCHUA PAa3JIMYHBIX 34144, HpO(beCCI/IOHaJ'IBHOFO " JIMYHOCTHOTI'O pa3BUTHUA.




2 CTPYKTYPA U COAEP)KAHUE YYEBFHOU JUCHUILIAHBI

2.1 O0beM y4eOHO# JMCUMIIMHBI M BU/bI Y4eOHOH padoThl

Bup yueOHoii padoThl

O0BEM B yacax

O0Bém 00pa3oBaTebHOI MPOrpaMMbl Y4eOHOM JMCIUIITHHBI 72
B TOM YHCJIE:

OcHOBHOe coep:kaHue 72
B TOM YHCJIE:

JICKIIUH, YPOKH 34
camocTosiTeNbHas paboTa HET
MIPAKTUYECKHUE 3aHATUS 28
1ab0paTOPHBIE 3aHITHS 10
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME

B T.4.:

TEOpETHUECKOe 00ydeHUE 34
MPAKTHYCCKUE 3aHATUS 28

nabopaTOpHBIE 3aHITHS 10

[Ipome:xyTounasi arrectanus (B Gopme nuddhepeHIInpoBaHHOTO 3a4eTa) 2

ceMecTp




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(nq H)(’)CTHLI:G
pe3yabTarsl (JIP)
Pa3nes 1. TeopeTnueckne 0CHOBBI XUMHUH
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOpTraHUYECKOH 1 001Ieit xumun. [leproandeckas
[Iepnonnueckuit 3aK0H U cucteMa xumuueckux snemenToB /[.M. MenzaeneeBa. CtpoeHue atoma
nepuoAnYecKas CucTemMa CoaepixaHue yueOHOTro MaTepuaJia
XUMUYECKHX 1eMeHTOB J[. M. CoBpemeHHast MoJienb CTpoeHUsI atoMa. CHMBOJIMUECKUM SI3BIK XMUMHUM. XUMHYECKMH 3JIEMEHT.
Menpeneena OnexkTpoHHas KoHburypauus atoma. Knmaccuduxamnuss XMMHUYECKHX JJIEMEHTOB (s-, p-, d-
a1eMeHThl). BaneHTHble a5eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs MPHUPOia XUMUYECKOM CBS3U.
DIIEKTPOOTPULIATEILHOCTh. BB XMMHYECKOM CBA3M (KOBAJIE€HTHAs, MOHHAs, METAJUTHYECKas, ) OK 01 OK 02
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHMSI. JIP 16,23,30
[leprommueckast cucrema xumuueckux aneMeHToB JI.M. MenneneeBa. DU3MUECKUIT CMBICI
Ilepuomuueckoro 3akona JI.M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYECKHX
AJIEMEHTOB, 00pa3yeMbIX MMH TIPOCTHIX M CJIOXHBIX BEIECTB B COOTBETCTBHU C TIOJIOXKEHHEM
XMMHUUECKOro aieMeHTa B llepuomnueckoi cucrteMe. MHUpPOBO33pEHUYECKOE M HAY4YHOE 3HAYECHHE
[epuomnueckoro 3akona J[.M. MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHYECKHX JIEMEHTOB
1.1. 2 IlpakTtnuyeckoe 3aHsaTHe Nel PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3amau 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI M PACUeThl 110 yPaBHEHUSAM OK 01 OK 02
XUMHUYECKUX peaKkiui” 2 [IK 2.4.
IIpodpunbnpie 1 NpodgecCHOHAIBLHO 3HAYMMBbIE JJIEMEHTBI COoaepKaHuA: XHMMUYECKHE JIP 2,4,16,23,30
SBJICHUS B OCHOBE TEXHOJIOTMUECKHX OIEpalMi Ha NPEeINpUATHAX >KEIE3HOIOPOXKHOIO
TpaHCIopTa (HamjiaBKa MpU PeMOHTHBIX paboTax, HAHECEHHE JAKOKPACOUHbIX MOKPBITHH).
1.1.3 IIpaktuyeckoe 3aHsTHe Ne2 PelieHue NpaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3aga4 no teme: Ilepuomuueckass cucrema xumudeckux sjeMeHTtoB J[.M. Menneneena. IIK 2.4.

Crpoenue aroma
IpopuabHbie U NpodecCHOHAIBHO 3HAYUMbIE 3JIeMEHThbI coaep:kaHuss. OCHOBHBbIE
XMMUYECKHE 3aKOHbI, TEOPUU M YYCHHS CIOCOOCTBYIOT 0oJjiee MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




1 2 4
MOHMMAHHUIO XUMHUYECKUX TIPOIECCOB sl (POPMUPOBAHUS HAYYHOTO MHPOBO33PEHUS; KaK
OCHOBBI JUIsI KOJIMYECTBEHHBIX pACYeTOB M PEIICHUs] MHOTHME pacueTHble 3aJadyu
MPAKTUYECKOT0 U TEXHOJIOTHYECKOTO 3HAYCHHUSI.
1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PelieHue sKCepUMEHTAIBHBIX 3a7ad MO Teme: THIbl
XUMUYECKUX CBs3ei. THUITBI KPUCTATUTMUECKUX PEIIETOK OK 01 OK 02

IIpodguabubie U nMpodgeccHOHATBHO 3HAYHMBbIE JIEMEHThI cofepkaHus. KommiekcHble
COEIMHEHHS WCIOJIB3YIOT JJISl OKpPacku 3JaHMM, COOpPYKEHHUU, 00OpYIOBaHMS U IyTEBBIX
MalluH

JIP 2,4,16,23,30

Pazgea 2. XumMu4eckue peakuuu

Tema 2.1 Tunel XUMHYECKHX
peaxkuuii

2.1.1 Knaccudukamus 1 TUIIBI XUMAYECKUX PEAKIINNA HEOPTaHWUYECKUX COCTMHEHHUI
Conep:xxanue yueOHOro MaTepuaJa

K.]'IaCCI/I(i)I/IKaIII/ISI U TUIIBI XUMHYCCKUX peammﬁ C Y4aCcTUCM HCOPraHMYCCKHUX BCIICCTB.
CocraBiieHHne ypaBHEHUH peaklMii COeIWHEHUs, pa3lioKeHHUs, 3aMelleHHs, 0OOMeHa, B T.U.
peaxuuii TOpeHus, OKUCIIEHU-BOCCTAHOBICHHUS.

VYpaBHeHHsI ~ OKHCIEHUS-BOccTaHOBieHUA. CTemeHb  okucieHus.  OKuUCAUTENs U
BoccTaHoBUTeNb. CocTaBieHME U  YpaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii MeToI0M 3INIEeKTpOHHOro OanmaHca. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
MIpHUpOJie, MPOM3BOACTBEHHBIX MPOLIECCaX U KU3HEACITEIbHOCTH OPTaHU3MOB.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

2.1.2 IIpakTnuyeckoe 3ansiTue Ned PerieHue SKCIEpUMEHTAIBHBIX 3a7ad IO TeMe:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKuu'"

IpopuabHbie U NPoPeccHOHAIBLHO 3HAYHUMbIE JJIEMEHTHI COJAEpPKAHUsSl. 3HAYCHHE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMi B  TNPUPOJIE U HA  MOPEINPHUSATHAX
KEJIe3HOAOPOKHOU oTpaciu. OKUCIUTENbHO — BOCCTAHOBUTENBHBIE MPOILIECCHl KaK OCHOBA
IIPOLIECCOB KOPPO3UH METAIIIOB, paOOThl XUMHUYECKHX HCTOUHUKOB TOKA U aKKYMYJISITOPOB U

T.0.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Tema 2.2 DiiekTpoIUTHYECKAS
TUCCOIHALINA U NOHHBIN 00MeH

2.2.1 PactBopeHue Kak (PU3UKO-XUMUIECKHUN TIPOIIECC.

Copepxxanue y4eOHOro MmaTepuaJia

Teopus snekTpoauTHYECKON aucconranuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakuun
noHHOTO oOMeHa. CocTaBJIeHHE peaKIMii HOHHOTO OOMEHa ITyTeM COCTABJICHHS MX IMOJTHBIX U
COKpAIllCHHBIX HOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha
COCTAaBJICHHE MOHHBIX PEAKIIUM.

[IpakTueckoe  HWCIONB30BAaHME  pEaKIM  HOHHOIO oOMEHa W THApoJHM3a B

OK 01 OK 04
[IK 2.4.
JIP 4,16,23,30




2

TEXHONOMMYECKMX MpoLeccax >XeNe3HOLOPOXHOro TpaHcrnopTa. [loHATMA:
ranbBaHOCTErns, ranbBaHOMNACTMKA, WX TMpakTU4eckoe 3HayeHWe B
Xene3HOAOPOXHOM XO3sACTBe.

2.2.2 JlaboparopHoe 3ansitue (padora) Nel "MccrnemoBaHue CBOWMCTB 3JIEKTPOJIMTOB.

Omnpenenenue pH cpenbl pactBopoB. Teopus 31€KTPOTUTUYECKON AUCCOLMALINM" OK 01 OK 04
IIpoduabHbie 1 npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTBI CO/iepKaHusl. AKKyMYJISITOPBL: IK 2.4.
MIPUHIIAI UX PaOOThI, UX IPUMEHEHHE TIPH CTPOUTENHCTBE U PEMOHTE JKEJIE3HBIX JIOPOT. TP 4,16,23,30
2.2.3 JIabopaTopHoe 3aHsiTue (padora) Ne2 "Peakunu nonnoro oomena. ['uaponus coneit”
IIpopuibHbie U NpodecCHOHATBHO 3HAYMMBIE JIEMEHTHI coaep:xkanus. [I[puMeHeHne Ha OK 01 OK 04
KEJIe3HOJOPOKHOM TPAHCIIOPTE peaklii HOHHOTO 0OMEHa JUIsl yMSAT4YEHHUs BOJbI (CHIDKEHUE IK 2.4.
KoHIeHTparuu uoHoB Ca’* m Mg™). Tuaponus Ha NPEANpPHUATHIX HKEIE3HOIOPOKHOTO JIP 4,16,23,30
TpPaHCIOPTA.

Paznen 3. CTpoeHue BeniecTBa U CBOICTBA HEOPTraHMYECKHX BelleCTB

Tema 3.1 Knaccudukanus, | 3.1.1 OcHOBHBIE KJIaCChI CJIOKHBIX HEOPTAHUIECKUX COCTUHEHU.

HOMEHKJIaTypa u ctpoenue | Copepxanue y4eOHOIro MaTepuaJia

HEOPTraHWYECKUX BELIECTB [Ipenmer Heopranuueckoil xumuu. Knaccudukanus Heoprannyeckux BemiecTB. [IpocTteie u
cioxHble BemiecTBa. OCHOBHBIE KJIAcChl CJOXKHBIX BEHIECTB (OKCHBI, THUIPOKCHIBI, OK 01 OK 02
KHUCIIOTBI, CcOJIM). B3auMoOCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperatHble COCTOSHUSA K 2.4
BemecTBa. Kpucrannuueckre u amopdHbIe BemlecTBa. TUMBl KPUCTATUIMUECKHUX PEIIETOK P 4.1 623 30
(aTomMHasi, MOJNEKyJspHasi, MOHHAS, METaJUIMYecKas). 3aBHUCHUMOCTh (DU3HUECKHX CBOMCTB T
BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKU. 3aBUCHUMOCTb XUMHUYECKOH aKTUBHOCTH
BEIIECTB OT BHJA XUMHUYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemeTku. [Ipuunnb
MHOT000pas3usi BELIECTB
3.1.2 IIpakTHyeckoe 3aHaTHe NeS PerieHue sKCIEpUMEHTANIbHbBIX 3a/1a4 10 TeMe: Yucrtele OK 01 OK 02
BelIEeCTBa U cMecH. J{ucnepcHble CUCTEMBI. K 2.4
IIpopunibHbie U NPOoPecCHOHATBLHO 3HAYHMMBbIEC JJIEMEHThI coiep:kaHus. [IpuMeHeHue 1P 4.16 23 30
CMOJI ¥ OUTyMa MPU CTPOUTEITHCTBE U PEMOHTE JKEJIE3HBIX JIOPOT T

Tema 3.2  ®usuko-xummueckue | 3.2.1 Meramtsl. [Tonoxenne B [ICXD JI.11. MenaeneeBa, ocobeHHOCTH cTpoenus. Kopposus

CBOMCTBA HEOPraHUYECKHUX BEIIECTB | METAJJIOB. METObI 3a1IMThl KOHCTPYKIMI MTOJABUKHOTO COCTaBa OK 01 OK 02
Copaepxxanue yueOHOI0 MaTepuaJia K 2.4.
Mertambl. O6mue Gu3NYecKue U XUMHUYECKHe CBOWCTBa MeTalioB. CIIOCOOBI MOTYYEHUSI. JIP 4,16,23,30

3HaueHUEe METANIOB U HEMETA/IOB B npupoac M KUBHCACATCIBHOCTH 4YCJIOBCKAa H
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opranu3moB. Kopposusi MeTamioB: BUABI KOPPO3UH, CHOCOOBI 3alllUThl METAIOB OT
KOppO3uu
3.2.2 IlpakTnuyeckoe 3anHsitue Ne6 PenieHue »SKCIEpUMEHTaIBHBIX 3aJady IO TEME:
"Mertasmib" OK 01 OK 02
IpopuiabHble W NPodeccHOHATIBLHO 3HAYUMbIE 3JIeMEeHTbI coaep:kanusi. [lyreBoe [IK 2.4.
XO3sIICTBA KaK OCHOBHOHM TMOTPEOUTENIb I[BETHBIX METAUIOB Ha IKEJIE3HOJIOPOXKHOM JIP 4,16,23,30
Tpancnopte. CriocoObl 3alUTHl METAJIOB OT KOPPO3HUHU
3.2.3. Hemertamier. [Tonoxenune B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS
Conep:xanue yueOHOro MarepuaJia OK 01 OK 02
Hemeramnel. OOmme ¢u3myeckue W XWMHUYECKHE CBONCTBA HEMETAIIOB. [UNUYHBIC K 2.4
cBorictBa HemetamoB [V- VII rpymi. Knaccudpukanus u HOMeEHKIATypa coeﬂI/IHeUHI/H‘/'I P 4.1 623 30
HEMETAJIJIOB. anMEHEHVIe Ba>XXHeWLnX HemeTaasioB n wunx coegnHeHnn B T
XenesHo40poXHOM X035/cTBe KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPOJIE
3.2.4 Ilpakrnuyeckoe 3anHsiTue N7 PemieHue SKCIEpUMEHTANIBHBIX 3aJady IO TEME:
"Hemeramnsr" OK 01 OK 02
IIpopuiabHbie 1 npodgeccHOHATBHO 3HAYUMBbIE JJIeMEHThI coaep:xkaHusa. [IpuMeHeHue [IK 2.4.
KpUNTOHa B (Qapax MOJBIKHOIO cocTaBa. PTOp — KOMIIOHEHT >XHUIKOW CMa3Ka JUIs JIP 4,16,23,30
YMEHBIIIEHUS TPEHUS JCTAICH U y3JI0B MyTEBBIX MAIIIHH.

Tema 33 WNnentuduxarms | 3.3.1 ['eneTndeckas cBsi3b HEOPraHUUYECKUX COSAMHEHUN

HEOPraHUYECKUX COCTMHEHU Conep:kanue y4e0HOro MaTepuaa
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB HEOPraHMYECKUX BEHIeCTB (OKCHJIOB, OK 01 OK 02
THJIPOKCHUJIOB, KHUCJIOT, COJIed W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMICTB IPOCTBIX IIK 2.4.
BEIIECTB, BOJOPOJHBIX COCAUHEHWMH, BBICIIUX OKCHJOB W THUIPOKCUIOB. MnmeHTndukanus JIP 4,16,23,30
HEOPTaHMYECKUX BEHIECTB C HCIIOJIB30BAHHEM WX  (PU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKIUI

Pazgen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKUX COeUHEHU

Tema 4.1 Knaccudukanus, | 4.1.1 [Tonstue 06 opraHMuecKUX BEIIECTBAX, UX MPUMEHEHHUE Ha KEJIEe3HOU JOpOore. OK 01 OK 02

CTpOCHHE 5 HomeHkiatypa | Coaep:kanue yueOHOTro MaTepuajia I[IK 2.4.

OpPraHUYECKUX BELIECTB [losiBiieHre M pa3BUTHE OPraHMYECKOM XUMHUM Kak Hayku. [Ipeamer opraHm4eckor XUMMHH. JIP 4,16,23,30
MecTo ¥ 3HaYE€HHE OpPraHMYECKOM XMMHHM B CUCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHHE KaK TMOpSAJOK COEAUHEHUSI aTOMOB MOJIEKYJE COIJIaCHO MX BaJIEHTHOCTH.
[IpuMeHeHne opraHuYeCcKuX BEIIECTB Ha KEJIE3HOM J0pore
4.1.2 Teopust A.M. bytnepoa. Knaccudukaiius opraHuuecKux BEIIECTB. OK 01 OK 02
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Conep:kanue y4e0HOro MaTepuaa

[TonoxxeHus TeOpUM XMMHUYECKOTO CTPOEHHsI OpraHuueckux coenuHeHuit A.M. byrtieposa.
VYriepoaHbIi CKeeT OpraHuuecKor MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Mosiekyin. M3omepust u u3omepsl. [loHstne o ¢yHkimoHanbHON rpynme. Pagukar.
[MpuHIMIB KTaccu(UKAUM OPraHUYECKUX COeTMHEHHH. MexyHapoaHas HOMEHKIATypa U
IIPUHLIIIBI HOMEHKJIATYPbI OPraHUYECKUX COCIMHEHUN

IIK 2.4.
JIP 4,16,23,30

Tema 4.2 CpoiicTBa OpPraHUYECKUX
COEMHEHHI

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

Conep:xxanue yueOHOro MaTepuaJa

[IpenenbHbIe yraeBoAOpOAbI (aJIKaHBI U IUKIOANKaHbl). OcoOEHHOCTH KiacCU(PUKAUKA U
HOMEHKJIATypbl, HW30MepHs, (U3HUYECKHE CBOWCTBA, XUMHUYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. [opeHne MeraHa Kak OAMH M3 OCHOBHBIX MCTOYHHMKOB Teljla B
MPOMBIIIICHHOCTH U OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MIPHPOJIE
Y IPYMEHEHHUE aJIKaHOB.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

4.2.2 Ilpaxktuyeckoe 3ansitue Ne8 PeleHue SKCIEpUMEHTANBHBIX 334ad IO TEME:
"CpaBHUTEIbHASA XapaKTEPUCTHKA METaHa 1 3TaHa"

IIpodunbHbie W mnpodeccHOHATBHO 3HA4YUMbIe 3JIeMeHTbl coaepxkaHusi. JKunkue
YIIEBOAOPOAbl (OCH3UHBI, KEPOCUHBI, COISIPOBBIE Maciia, Ma3yT) - B Ka4ecTBE T'OPIOYEro B
JIBUTATENISIX BHYTPEHHETO CrOpaHUsl MOJBM)KHOIO COCTaBa KEJIE3HOJOPOKHOIO TPaHCIOPTA.
TBepablie yrieBoaopoibl (mapaduHbl) — KOMIIOHEHTHI RKUAKUX CMAa30K, UCIOIb3yeMbIX JIs
CMa3KH TPYLIMXCS y3JI0B U AETaJCH MyTEBbIX MAIlKH.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

4.2.3 Ankensl, ankaaueHbl. CocTaB ¥ OCOOCHHOCTH CTPOCHUS

Conep:xxanue yueOHOro MaTepuasia

Hemnpenenpaple (ayKkeHbI, adKWuHBI W alkaaueHbl). OcoOCHHOCTH KiaccupuKauu U
HOMEHKJIATypbl, H30Mepus, (U3MYECKHUE CBOWCTBA, XWMHUYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. ['opeHue aieTuiaeHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOTO TUIaMEHU JUIs
CBapKl M pe3Kd MeTaioB. lIpakTuyeckoe mNpUMEHEHHWE aJKeHOB M aJIKaJHEeHOB B
KEJIE3HOJOPOKHOM XO3STHCTBE

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

4.2.4 Ilpaktudeckoe 3ansitHe Ne9 Pemenue HKCIEpUMEHTAIBHBIX 3aJad IO TEME:
"[losnydyeHue aTUIEHA U U3YYEHHE €ro CBOMCTB"

IMpoduabHbie U NPOPEeCcCHOHANBHO 3HAYUMBbIE JIEMEHTHI coaep:kaHus. [IpumeHeHus
MOJIMMEPOB Ha MNPEINPUITUAX JKEIE3HOJOPOKHOTO TPaHCIOPTAa JJS 3JIEKTPOU3OJISLNH,
PYKaBOB TOPMO3HOW CHCTEMBI IyTEBBIX MAIlMH, IPUBOAHBIX PEMHEH, 300HUTOBBIX COCYJIOB
aKKYMYJIATOPOB, JI€TaleH 1 3alIUTHBIX IOKPHITUN HA JKEJIE3HOIOPOKHOM TPAHCIOPTE

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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4.2.5 Tlpaktuyeckoe 3ansatue Nel() Pemenue sKcCriepUMEHTAIBHBIX 3a/lad MO TEME:
"AneTusieH U ero roMmosoru" (AJIKUHBI)

IpopuiabHble U NMPOoGecCHOHATBHO 3HAYUMbIE JIeMEHThI coaep:kaHus. [IprumeHenue
MOJIMMEPHI HA OCHOBE MPOW3BOJIHBIX AIKMHOB B KAYECTBE M3OJISIIMH 3aIUTHBIX 000JIO0YEK
KaOeJIbHbBIX W31 U MPOBOJOB, BHYTPEHHEHN OTIENIKH MyTeBbIX MAIlIMH

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

4.2.6 Apennl. CocTaB, CTpOEHUE, MTOTyYCHUE

Conep:kanue y4e0HOro MaTepuaa

OcobenHoctr  kmaccuukanMi W HOMEHKJIATYphl, H30MepHs, (HU3MUECKHe CBOWCTBA,
XUMHYECKHE CBOICTBA, CIIOCOOBI MOTyUEHUSI.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

4.2.7 Ilpaktnuyeckoe 3ansitue Nell Pemenue 5sKCIepUMEHTaNBHBIX 3a4ad IO TEME:
"CpaBHHUTENNbHAS XapaKTEPUCTUKA CIIUPTOB"

IIpopuiabHbie U npodecCHOHAIBHO 3HAYMMBIE JJIEeMEHThI coAep:kaHusi. OTHOATOMHBIE
CIUPTBl — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTE€pUalIOB HAaxXOIALIUX CBOE IPUMECHEHHUE B
KEJIE3HOJOPOKHOM XO035UCTBE (Kpacka i MOKPBITUS MyTEBBIX MAIMH; MJIaCTU(PUKATOPHI,
IIPUMEHSIEMBIE B CBETO-, TEPMO-, MOPO30-, BJIarOCTOMKHUX AETaJsAX MyTEBBIX MAIIMUH U T.1I.).
[IpyMeHeHne 3TUJICHIIMKONSA U TIUIEpUHA B KayecTBE aHTHU(PPU30B B paaHaTOPax CHUCTEM
OXJIQXKJICHMS JBUTATECIIEM BHYTPEHHETO CrOpaHUs; THUIPABIUYECKUX, TOPMO3HBIX U
3aKaJOYHBIX KUAKOCTEH B TOJABHKHOM COCTaBE JKEJIE3HOJOPOKHOTO TPaHCIOPTA.
IIpakTHueckoe 3Ha4eHUE APOMATUYECKUX CIIUPTOB U UX IIPOU3BOAHBIX B XKEJIE3HOLOPOKHOM
xo03giicTBe. [lepeBo3ka 1 MapKMpPOBKA CHUPTOB MO JKEJIE3HON JOpOre

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

4.2.8 Anppnerunsl. Kapoonossie kucinotsl. CocTaB, CTpOCHUE, KIIacCH(PHUKAIINS

Conep:kanue y4e0HOro MaTepuaa

OcobeHHoCcTH KiIacCH(UMKAlMM W HOMEHKJIATYypbl, H30MepHs, (U3MUECKUe CBOWCTBA,
XMMUYECKHE CBOMCTBA, CIIOCOOBI MOyueHHs. Mblia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
ux Momouiee aeiicreue. CiiokHbie 3QHUPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

4.2.9 JlabopaTopHoe 3aHsiTue (padora) Ne3 "CBoiicTBa ajbJerHI0B U KApOOHOBBIX KHCIOT"
[MpoduiabHbie U NPOPECCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHus. MypaBbUHBII
albJlern]l Kak KOMIIOHEHT OaKeIWTOBOrO Jiaka, SBIAIOIIUMCS aHTUKOPPO3UOHHBIM
MOKPBITUEM JUISl MMyTEBBIX MAaIIMH. TEKCTOIUT KaK OCHOBA JJisi M3TOTOBJICHUS 3yO4YaThIX
KOJIeC, BKJIJBIIIEH MOJIIMITHUKOB, @ TaKXKe KaK 3JIEKTPOU30JATOP. ACOOTEKCTOJIUT Kak
KOMIIOHEHT [UJIi M3TOTOBJICHUS TPYUIUMXCSA JETAJIEd JNHCKOB CUEIUICHHUS W TOPMO3HBIX
KOJIOJIOK HAa JKEJIE3HOJOPOKHOM TpaHcnopTe. [IpuMmeHeHne aneroHa B KeJIe3HOJAOPOKHOM

XO03SMCTBE. HpI/IMeHCHI/IG HIaBCHGBOﬁ KHCJIOTBI JIA OYUCTKH MCTAJUIOB OT pPiKaBUMHBI H

OK 01 OK 02
OK 04
IIK 2.4.

JIP 4,16,23,30
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Hakumu. [lepeBo3ka 1 MapKUpOBKa alibJIETUI0B U KAPOOHOBBIX KHCJIOT IO XKeJIe3HON A0pore

4.2.10 ITpakTtuyeckoe 3aHsitThe Nel2 PemieHue SKCIEpUMEHTAIBHBIX 3alad IO TEME:
"Cnosxuble 3¢upsl. XKupsl. [lonstue o CMC"

I[poduabHbie U MpodeccHoHATBLHO 3HAYNMBbIE JIEMEHTHI conep:xkanus. byTunauerar
KaK KOMMOHEeHT I'IEHTaq)Tal'IeBbIX amanen, MCNOJIb3yeMbIX ANA OKPaCKWM rnyTeBbIX

OK 01 OK 02
MallUWH; 3N1EKTPON3ONALMOHHDbIX J1aKOB, NMPUMEHAEMbIX MPU PEMOHTE TANOBbIX TIK 2 4.
ABuratener. Mbind BbICLLUNX XUPHBIX KNCAOT KaK 3arycTUTenn B nNaacTmyeckmx JIP 4,16,23,30
CMa3Kax, NprMeHAeMbIX B Pa3IMYHbIX MeXaHU3Max ANa CMa3ky NOALLINMNHUKOB,
3y6'~—IaTbIX Konec, BUHTOBbLIX U LUenHbIX rnepejad, WapHUPHbIX COQ,U,I/IHeHI/II7I "
Ap.
CamocrtosiTenbHast padoTa odyuyarommuxcst Ne27
[ToaroToBka coobmennii Ha Temy 1o BeIOOpY: CiioXHBIE YPUPHI U UX 3HAYCHHE B TIPUPOJIE,
ObITY ¥ IPOU3BOACTBE. JKUPBI KaK MPOAYKT MUTAHUS U XUMHUYECKOE ChIpbe. 3aMeHa KUPOB B
TEeXHUKE HENUILEBbIM chipbeM. HexBaTka NpOAOBOJIBCTBHMS Kak IyoOaibHas mpodiema
YyeJoBeYecTBa M IMyTH ee pemieHus. Mpuia: mpouuioe, Hactosimee, Oyaymiee. Cpeacrsa
TMTHMEHbl Ha OCHOBE KHCIOPOCOAEP)KAIMX OpraHUYecKuX coequHeHuil. CHHTeTHUYecKue
Morotre cpeactsa (CMC): TOCTOMHCTBA U HEJTOCTATKH.
4.2.11 AMuHbI. AHUIIUH OK 01 OK 02
[1IK 2.4.
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuasa
OcobeHHOCTH KJIacCM(MKAlMM W HOMEHKJIATypbl, H30MepHs, (U3MuecKkue CBOWCTBA,
XMMHYECKHE CBOWCTBA, CIIOCOOBI MOTyUSHHS.
4.2.12 JladopatopHoe 3ansitue (padora) Ned "AmmHokuciorel. benku. Pacno3naBanue
BONOKOH" OK 01 OK 02
IIpopuniabHbie 1 NpodecCHOHATBHO 3HAYUMBbIE 3JIEMEHThI cojaep:kaHusa. KarnpoH — kak OK 04
KOMIIOHEHT BHYTPEHHEW OTIENKM IyTeBbIX MamuH. [IpuMeHeHHe Kies Ha OCHOBE [IK 2.4.
[IOJIMAMU/IA B BarOHOCTPOCHUM IJIs CKIIEMBAHUA. TEXHUYECKUN BOMJIOK KaK IPOKJIAJOYHbBIN JIP 4,16,23,30
MaTepuall B OyKkcax IMyTeBbIX MaIIMH.
Tema 4.3 UNnentuduxanus | 4.3.1 Jlabopatopnoe 3ansatue (padora) Ne5 "CpoiicTBa yrieBoao" OK 01 OK 02
OpraHUYEeCcKUX BEIIECTB, ux | IpoduibHble U NpoecCHOHAIBLHO 3HAYMMBbIe 3JIEMEHThI cojep:xkaHus. [IpuMeHeHue OK 04
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3Ha4YeHHe U NMPUMEHEHHE B OBITOBOM | MPECCOBAHHOM JPEBECHHBI [UIsl BKJIAJbIIIEH TMOAIMIUIIHUKOB, BTYJOK, OMOPHBIX IUIHT, K 2.4

U IPOU3BOJICTBEHHOW NEATEIbHOCTH | U3TOTOBJIEHUS LLECTEPEH IOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOIO TpaHCHOPTa (IyTEBBIX P 4.16 23 30

YeJIoBeKa MaIITiH). T
4.3.2 Ponp xumum B 00ECHNEYCHHH HSKOJOTHMYECKOW, HHEPreTHUECKOH U MHUIICBOU
6e301macHOCTH
Coaepxxanue yueOHOTro MaTepuaJia
Ponp opranmdeckoil XMMUM B pELICHUH MpPOOJIEeM 3SHEPreTMYeckond Oe30MacHOCTH, B OK 01 OK 02
Pa3BUTUM MEIULMHBI, CO3JaHMM HOBBIX MAaTEpPHANOB, HOBBIX HMCTOYHUKOB DSHEPrUU IIK 2.4.
(aJIbTepHATUBHBIE MCTOYHUKU 3HEprur). OnmacHOCTh BO3JEHCTBUSI HA >KHUBBIE OPTraHU3MBI JIP 4,16,23,30
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KIAccoB  (YIJIEBOAOPOMbI, CIUPTHI, (EHOIBI,
XJIOPOPraHUYECKHE MPOU3BOAHBIE, AIBJIETMIbl U Jp.), CMBICA IIOKa3aTess IPEeJesIbHO
JIOTYCTUMOW KOHIIEHTPALUU

Pa3nes 5. Kunernueckne 1 TepMOXHMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX peaKIui

Tema 5.1 Ckopocte xumuyeckux | 5.1.1 Ilpaktudeckoe 3ansitue Nel3 PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

peakiuii. XumMudeckoe paBHoBecue | 3aj1a4 1o teme: "CKOpOCTh XUMUYECKUX peakiuid. XuMUueckoe paBHoBecue" OK 01 OK 02
IlpopuiabHbie W mnpodeccHOHATBHO 3HAYUMBbIE JIEMEHTHI colaep:xkaHus. bydepHbie [IK 2.4.
pacTBOpBI B TEXHOJIOTUYECKUX ITpoLeccax (MpU 3JEKTPOXUMHUUECKOM HAHECEHUHU 3aIUTHBIX JIP 4,16,23,30
MTOKPBITHH, B POU3BOJICTBE KPACHUTEIICH)

Pasnen 6. PacTBopnl

Tema 6.1 [lonsitTue o pacTBopax 6.1.1 IIpaktuyeckoe 3ansitue Nel4 PenieHue NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX OK 01 OK 02
3aj1a4 1o teMe: "PacTBOphl, UCTIONb3yeMble B OBITOBOI U IIPOU3BOJCTBEHHON AESITEIbHOCTU [IK 2.4.
yeJioBeka" JIP 4,16,23,30

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA

Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmue 1oCTHXEHUS XUMUUECKOM HAYKH U XUMHUECKOM TEXHOJIOTHH

IpOU3BOACTBEHHONH  jaearenbHocTH | Coaep:kanue yueOHOro MaTepuaJa OK 01 OK 02

4eJI0BEKa Hogelimme nocTikeHUs XUMHUYECKOM HAyKM M XUMHUYECKOM TexHosnoruu. Ponb Xxumuu B OK 07
obecriedeHNH SKOJIOTMYECKOM, HHEPreTMYecKod W THIIEBOH Oe30IacHOCTH, Pa3BUTHH [IK 2.4.
MenuiuHbl. [IpaBuia noucka u aHaim3a XUMUYECKON MH(OpMALMU U3 pa3INuHbIX HUCTOYHUKOB JIP 4,16,23,30

(nayuHas u yueOHO-Hay4UHasl IMTEPATypa, CPEACTBA MAaCCOBOM MHGpopManuu, cetb MHTEpHET)




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 peKOMeHIyeMbIX Y4eOHbIX W3aHUIl, JOMOJHHUTEJIbHON JHUTepPaTyphl
HNuTepHeT-pecypcosB, 6a3bl JaHHBIX 0MOJINOTEYHOTO (POHAA:

3.2.1.0cHOBHBbIE HICTOYHHUKH:
1. AudpunorenoBa W.B. Xumus: y4eOHMK M TNPaKTHKYM JJIsI CPeIHETr0 MpOogecCHOHATHLHOTO
obpazoBanust / 11.B. Arndunorenora, A.B. babkos, B.A. [lonkoB.- 2-¢ u31., UCTIp. U JOI. —
Mocksa: UznatensctBo Opaiit, 2022. — 291 c.

3.2.2.J/lonoJIHUTEIbHbIE HCTOYHUKH:
1.I'yceBa, E.B. Xumus g CIIO.: yue0.-meron. mocodue / M.P. 3uranmmna, J[.1. Kynukosa;

Kazan. nanu. uccnen. texnon. yu-1; E.B. I'yceBa .— Kazanb : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata obpamenus: 31.03.2023) / - Pexxum goctyna: isl aBTOPH3. MOIH30BATENEH.

2.YeprukoBa H.}O. Xumus B JOCTYIHOM H3NOXKEHHH: ydeOHOoe mocobue mist crmo / H.IO.
UepHukona.- 2-e usg., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcer: osnexkTpoHHbl // Jlawb: snexkTpoHO-OMOnHMOTeuyHass cucrema. - URL:
https://e.lanbook.com/book/195532 (mata ob6pamenus: 31.03.2023) / - Pexxum poctyma: s
aBTOPH3. TI0JIb30BATEIICH.

3.2.3 UnTepHeT — pecypcehi:

1. HayuHo-nonynsipHbIi IPOEKT «IEeMEHThI O0NbIION HayKu « ((u3uka, XMMUs, MaTeMaTHKa,
aCTpOHOMHUSI, HayKa O JKM3HHU, Hayka o 3emuie). HoBOCTH HayKu, KHHUTH, HAyYHO-TIOMYJISIPHBIC

CTaTbH, JIEKIMH, DHIMKIIONEANHU. https://postnauka.ru/themes/chemistry - ekiuu mo XMMHUHU Ha

caifre [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOAHBIH.

2. CalliT Hay4yHO-TIONMYJSIPHOTO >KypHaja «XuMmusi U 3u3Hb». https:// gotourl.ru/4785 Pexum
JOCTyTa: CBOOOTHBIA.

3. Calir 0 XUMHHM: KIacCHUECKHe YYCOHUKH, CIPABOYHUKHU, ODHIUKIONEINH, TTOUCK
OpraHWYECKUX W HEOPTaHMYECKUX PEaKIMi, COCTaBJIEHWE ypaBHEHMU peakiuii. https:// www.
xumuk.ru/ Pexxum goctymna: cBOOOIHBIH.

4. Tlnatdopma Zoom Jjs IPOBEACHHSI OHJIANH-3aHITHIA U BHICO-KOH(DEPEHITNH. [ DIEeKTPOHHBIHI

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

5. DnextpoHHass uH(POPMAIMOHHO-OOpa3zoBarenbHas cpena Ha 1aatdhopme Moodle.

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



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

3.3 Ilporpamma oOecrniedyeHa HeO0OXOAMMBIM KOMILIEKTOM JIMIIEH3MOHHOTO
NMPOrPaMMHOI0 o0ecreYeHnst



4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCIATITAHBI

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

KOMIIETEHIIHMIA TI0 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTO MaTepuania.

[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
IIK 2.4. 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 2.4. 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-OpUEHTUPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz w
npeoOpa3oBaHme y4eOHOU
uH(hopMaluu

OK.04
IIK 2.4.

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

IIK 2.4.

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.

