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1 HACIIOPT PABOYEI IPOr'PAMMBI YYEBHOW JUCHMUIIINHBI
OVl 12. XUMUS

1.1 Ob6aacTh npuMeHeHus1 padoyei MpPorpaMmmbl
Pabouass mporpamma y4eOHON AMCHUIUIMHBI SIBJSIETCS YacTbi0 IPOTPAMMBI  CPEIHEro

(mosHOTO) 061IEeTO 0OpazoBanus no cneruanbHOcTH CITO 08.02.10 CTpouTensCTBO KEIE3HBIX JOPOT,
IYTh U ITyTEBOE XO35IICTBO.

[Ipu peanuzanuu padoueil mporpaMMbl MOTYT HCIIOJIb30BAaThCSl pa3iNuHble 00pa3oBaTEIbHbIE
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH, HIEKTPOHHOE 00yUEHHE.

PaGouas nporpamma y4eOHOM JUCIUILIMHBI MOKET OBITh MCIOJIb30BaHA B MPO(ECCHOHATBHON
HOJrOTOBKE, IEPENOoArOTOBKE U MOBBIIIEHNH KBaIM(UKauy padouux no npodeccusim: 14668 Mountep
nyty; 18401 Curnanucr.

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 crieruanbHocTei / mpodeccuii: 08.00.00

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
NESATENILHOCTH YeloBeKa» peanusyercs ais cnetuanbHocty 08.02.10 CTpouTenbeTBO JKENE3HBIX 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# IMCHUILIMHBI M BU/IbI YU4eOHOH padoThl

Bun yueOHoii padoThl

O0BEM B yacax

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITTHHBI

108
B TOM YHCJIE:
OcHoBHOe coaep:xaHue 72
B TOM YHCJIE:
JIEKIIUH, YPOKU 34
caMocCTosiTe/IbHasE paboTa 36
IIPaKTUYECKUE 3aHATUS 28
1a00paTOPHBIE 3aHATHUS 10
IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COACPKAHME
B T.4..
TEOpEeTHUECKOoe O0ydYeHHUE 34
MPAKTHYECKUE 3aHATUS 78
1a00paTOPHBIE 3aHITHS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yuyebHviM naanom no umozam 1 cemecmpa ammecmayus
1pPoBOOUMCsL 8 hopme KOHMPOLbHOU padOMmbl.
[Ipome:xyTounasi arrectanus (B Gopme auddhepeHIInpoBaHHOTO 3a4eTa) 2




2.2 TemaTH4yeCKHUil IUVIaH U COJlePKAHUE Y4eOHOM N CHUIITTHHBI

4

HaunmMeHoBaHHe pa3/iesioB U TeEM

Conep:xanue y4e0OHOIro MaTepHuasia, NPaKTU4YecKue U JadopaTopHble 3aHATHS,
caMoCTosITeIbHAsA padoTa 00yyaromuxcs

O0beMm
4acoB

®opmupyemble
KOMIIeTeHINH
(OK),IIK n
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH

8/4

Tema 1.1 CtpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
NEePUOINYECKAs] CHCTEMaA
XUMUYECKuX 3yiemenToB J[. 1.
MenneneeBa

1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOpTraHUYECKOH 1 001Ieit xumun. [leproandeckas
cucteMa xumuieckux 3meMenToB .M. MenneneeBa. CtpoeHue aToma

OK 01 OK 02
JIP 16,23,30

Copepxxanue yueOHOro MmaTepuaJia

CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
OnekTpoHHas KoHburypauus atoma. Knmaccudukarusi XMMHUYECKHX AJIEeMEHTOB (s-, p-, d-
areMeHThl). BaneHTHble a5eKkTpoHbl. BaneHTHOCTh. DNeKTpoHHAs NMPUPOia XUMUYECKOH CBS3M.
DNeKTPOOTPUIIATENHHOCTh. BUIbl XUMHUYECKON CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHHSI.

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

CamocrosiTenbHas padota odyuyarommuxcs Nel

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

1.1. 2 IIpakTn4yeckoe 3ansitue Nel PelieHne NPakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3ajad 1o TteMe: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl M PpacyeTbl 10 YpaBHEHUSIM

OK 01 OK 02




4

XUMHYECKUX peakiui'”

IIpopunibHbie U NPodecCHOHAIBHO 3HAYUMBIE JJIEMEHTBI COAepKaHHuA: XUMUYECKHE
ABJICHUS B OCHOBE TEXHOJIOTMYECKHUX ONEPAlMA Ha NPEIUPHUATHAX >KEIE3HOLOPOXKHOIO
TpaHcHopTa (HarjaBKa MPH PEMOHTHBIX padoTaxX, HAHECEHHE JAKOKPACOUYHBIX OKPBITHI).

[IK 2.4.
JIP 2,4,16,23,30

CamocTrosiTesibHAsi padoTa o0ydarmmuxcs Ne2

[TonGop, ananu3 u npeodpazoBanue yaeOHOro Marepuaiia. [lonroroBka cooOmeHN Ha TEMbI
o BeIOOpY: McTopust pa3BuTusi xumuueckoi Hayku B Poccuu; Benukue xumuku Poccuw;
JKuznb u aesrensHocTh .M. Menpeneena.

1.1.3 IIpakTnyeckoe 3ansitue Ne2 PemieHue NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agau no teme: Ilepuoamueckas cucrema xumudeckux sneMeHTtoB J[.M. Menneneesa.
Crpoenue aToma

Ipopuiabubie W npodeccHOHATBHO 3HAYUMbIE 3JIeMEHTHI cojaep:kaHusa. OCHOBHBIC
XUMHUYECKHUE 3aKOHBI, TEOPHUH W YUYEHHS CIIOCOOCTBYIOT OoJiee MOJHOMY W OCO3HAHHOMY

NMOHUMAHHUIKO XUMHWYCCKUX MPOUCCCOB I (I)OpMI/IpOBaHI/ISI HAay9YHOI'0O MHUPOBO33PCHUS; KaK
OCHOBBI JId KOJUYECTBCHHBIX pacdy€TOB W PCHICHUA MHOTHE PACUCTHBIC 3aadu
MPAaKTHUYICCKOIro 1 TCXHOJOTMYCCKOI'O 3HAYCHU .

OK 01 OK 02
IIK 2.4.
JIP 2,4,16,23,30

CamocTrosiTesibHasi padoTa o0ydarmmuxcs Ne3

[TonGop, ananu3 u npeoOpazoBanue yueOHOro marepuaia. [lonroroBka cooOmeHN Ha TEMBI
o BeIOOpy: PammoakTuBHOCTH. Mcmonb30BaHue pagloaKTUBHBIX U30TOMOB B TEXHUYECKUX
1eNsix. PEHTIeHOBCKOE M3JIYUICHHE U €T0 HCIIOIb30BAHME B TEXHUKE M MEUITMHE.

1.1.4 IlpakTuyeckoe 3ansaTue Ne3 PeleHue >KCIIEpUMEHTAIbHBIX 3a/lad MO TeMe: Tumbl
XUMHUUYECKHUX CBsI3eH. THIBI KPUCTATUIMYECKUX PELIETOK

IIpopunibHbie 1 NpodgecCHOHATBHO 3HAYUMBbIE 3J1eMEHThI coaepkanus. KomrmiekcHbie
COCJIMHEHHS WCIOJIL3YIOT JIJIS OKPacKW 3IaHH, COOPYKCHUU, 00OPYIOBAHHS U ITyTEBBIX
MalluH

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

CamocTtosiTeibHas padoTa odyuarommuxcs Ned
[ToxOop, aHanu3 1 mpeodpa3oBaHKe YIeOHOTO MaTepHaa.

Paszpnen 2. XuMu4yeckue peakumu

10/5

Tema 2.1 Tunel XUMHYECKUX
peaxkuun

2.1.1 Knaccudukanus ¥ TUIIBI XUMUYECKUX PEAKI[UIl HEOPraHUYECKUX COECIMHEHUIN

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




1 2 4

Conep:kanue y4e0HOro MaTepuaa
Knaccudukanuss u THNBI XUMHYECKUX PEAKIUNA C y4aCTHEM HEOPTaHMYECKHX BEIIECTB.
CocraBneHue ypaBHEHUW peaklUil COSIUHEHUs, Pa3joKEeHUs, 3aMelleHusi, oOMeHa, B T.4.
peaxiuii TOpeHus, OKUCIIEHUS-BOCCTAHOBJICHHUS.
VYpaBHEHUsI ~ OKHUCIEHUS-BOCCTaHOBIEHHUA. (CTenmeHb  okucieHus.  OKUCIUTENb U
BoccTaHoBUTEeNb. (CocTaBieHME U YpaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MEeTo1I0M EKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B
IpHUpoJie, MPOM3BOACTBEHHBIX MPOLIECCaX U KU3IHEACITEIbHOCTH OPraHU3MOB.
CamocTrosiTesibHasi padoTa o0ydyarwmmxcs NeS
AHaJn3 ¥ mpeoOpa3oBaHue yueOHOW HHPOPMAIIHH.
2.1.2 IIpakTnuyeckoe 3ansiTue Ned PerieHue SKCIEpUMEHTAIBHBIX 3a7ad IO TeMe:
"OKHMCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEaKuu'"
IpopuabHbie U NPoPeccHOHATBLHO 3HAYHUMbIE JJIEMEHThI COJAEpPKAHUSI. 3HAYCHHE OK 01 OK 02
OKHUCIIUTEIPHO-BOCCTAHOBUTEIILHBIX ~ PEAaKIUii B  TPUPOJE ¥  HAa  MPEANPHUATHIX IIK 2.4.
KEJIe3HOAOPOKHOU oTpacyiu. OKUCIUTENbHO — BOCCTAHOBUTENBHBIE MPOILIECCHl KaK OCHOBA JIP 4,16,23,30
IIPOLIECCOB KOPPO3UH METAIIOB, pabOThl XUMHUYECKHX HCTOUHUKOB TOKA U aKKYMYJISITOPOB U
T.J.
CamocrosiTeibHas padora odyuyaromuxcs Ne6
ITon6op, aHanmu3 u npeodpa3oBaHue Y4eOHOW HH(POPMAIIHUH.

Tema 2.2 DiieKTpoJMTHYECKASA 2.2.1 PacTBOpeHuE Kak (PU3MKO-XUMUUECKUII IpolLiecc. OK 01 OK 04

JTHCCOMHAININA U HOHHBIA 00MeH IIK 2.4.

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopus 251eKTpOIUTHUECKON quccouanuu. MIoHbl. DJIeKTPOIUThI, HEAIEKTPOIUThL. Peakuyn
norHoro ooMena. CocrapiieHUe peaKIuii TOHHOTO OOMEHa ITyTeM COCTABIICHUS UX IMOJIHBIX U
COKpAalICHHbIX MOHHBIX YypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiuu. 3ajaHus Ha
COCTABJICHHE NOHHBIX PEaKIIHi.

[IpakTyeckoe  HWCMOJB30BAaHHE  pEaKIUid  HOHHOTO OOMEHa W  TUApOIH3a B
TEXHOJIOTMYECKNX npoueccax >XenesHo4OpOXHOro TpaHaiopTa. [MoHAaTNA:
ralibBaHOCTErun4, raibBaHoOMnaacTumKka, nXx npakTnyeckoe 3Ha4yeHne B

KEeIe3HO40PO>XKHOM X03aWCcTBe.

CamocTrosiTesibHasi padoTa o0yuyawmmxcs Ne7
AHanu3 u mpeoOpazoBanue ydeOHoW mHpopmanmu. [ToaroroBka cooOleHHd HA TEMY IO
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BbIOOpPY: IlpakTHyeckoe mpuUMEHEHHE 3JIEKTposin3a: padUHUPOBAHUE, TaJIbBAHOIUIACTUKA,
raJIbBAHOCTETHsl.

2.2.2 JlabopaTopHoe 3aHsitHe (padora) Nel "HccnemoBaHwe CBONCTB 3JEKTPOJUTOB.
Onpenenenue pH cpenbl pactBopoB. Teopus 31EKTPOTUTUYECKON AUCCOMALIIH"
MpoduiabHbie 1 MPodeCcCHOHATBHO 3HAYMMBIE 3JIEMEHTbI COJAeP:KaAHUS. AKKYMYJISTOPBI:

IMPUHIUIT UX pa60TBI, HUX IPUMCHCHUC TP CTPOUTCIILCTBE U PEMOHTC KCJIC3HBIX JOPOT.

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

CamocrosiTeibHas padora o0y4yaromuxcs Ne§
AHanu3 1 npeobpazoBaHue yueOHOW MHPOPMAIIHH.

2.2.3 JIaGopaTopHoe 3ansTHe (padora) Ne2 "Peakiiuu nonnoro oomena. ['muponus coneir"
IpoduabHbie 1 MpodecCHOHATBHO 3HAUYMMbIE 3JIEMEHThI cofep:xkanus. [[puMmeHenue Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMH HOHHOTO OOMEHA JIJIsl yMSTYCHHSI BOJIBI (CHUKCHHE
koHuenTpanuu noHoB Ca’’ m Mg™). Tuaponus Ha NPEINPUATHIX HKENE3HOITOPOKHOIO
TPAHCIIOPTA.

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

CamocrosiTesibHasi padora o0y4yaromuxcs: Ne9
AHanu3 u npeoOpa3oBaHue yueOHOW HHGOPMALIHH.

Pazgea 3. CTpoeHue BeniecTBa U CBOMCTBA HEOPTraHMYECKMX BelIeCTB

14/7

Tema 3.1
HOMEHKJIaTypa

Knaccuduxkarus,

n

HCOPTraHNYCCKUX BCIICCTB

CTPOCHUC

3.1.1 OcHOBHBIE KJIacChl CJI0KHBIX HEOPIraHUUECKUX COEIUHEHUH.

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

Coaep:xanue yueOHOro MaTepuaJia

[Ipeamer Heoprannyeckor xumuu. Knaccudukanus Heopranudeckux BemiecTB. [Ipocteie u
cioxHble BemecTBa. OCHOBHBIE KIIACCHI CJIOXKHBIX BEHIECTB (OKCHJBI, THUAPOKCHIBI,
KHUCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperatHble COCTOSHUSA
BemecTBa. Kpucramnmaeckue u amopdHble BemiecTBa. THIBI KPUCTAIMYECKUX PEHICTOK
(aTomMHasi, MONEKyJspHasi, MOHHAS, METaJUIM4YecKas). 3aBHCUMOCTh (DU3MUECKUX CBOMCTB
BELIECTBA OT THUIA KPHUCTAJUIMYECKOM pelIeTKU. 3aBUCHUMOCTh XUMHUYECKOH aKTUBHOCTU
BEIIECTB OT BUJA XUMHUYECKOH CBSI3M M THUMA KPUCTAIUITMUECKON pemeTku. [IpuymHb
MHOT000pa3usi BelIeCTB

CamocTrosiTesibHasi padoTa o0ydarwmmuxcs Nel(
AHaJni3 ¥ mpeoOpa3oBaHue yueOHOW HH(POPMAIIHH.

3.1.2 [IpakTnueckoe 3ansitue NeS PenieHue skcnepuMeHTANIbHBIX 3a/1a4 1Mo Teme: Yuctoie
BELIECTBA U CMeCH. J[ucnepcHbIe CUCTEMBI.
ITpoduiabHbie 1 NMpodeccHoHATIBLHO 3HAYMMBbIE JEMEHThI cojep:KaHus. |IpuMmeHeHue

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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CMOJI ¥ OUTYMa MIPHU CTPOUTENIHCTBE U PEMOHTE JKEJIE3HBIX JOPOT

CamocrosiTeibHast padora odyuarommuxcs Nell

[TonGop, ananus u npeodpazoBanue yueOHoro marepuana. [loaroroBka coobiieHunii Ha Temy
no BBIOOpPY: AMop(HBIE BemlecTBa B MNPHPOJE, TeXHUKE, ObITy; I[lmazma — uerBeproe
COCTOSIHME BellecTBa; [ pyboaucnepcHble CUCTEMBI, UX KiIacCU(HKAIMSI U UCIOIb30BaHUE B
podecCHOHAITLHOM e TeNbHOCTH; [I[puMeHeHNE CYCTICH3UI M SMYJIbCHI B CTPOUTEIILCTBE.

Tema 3.2  OuU3UKO-XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKHUX BEILIECTB

3.2.1 Metamnsl. [Tonoxxenne B [ICXD JI.1. MenaeneeBa, ocooeHHOCTH cTpoeHUs. Kopposus
MeTasuioB. MeToAbl 3alUThl KOHCTPYKIIMI MOJIBHIKHOT'O COCTaBa

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

Conep:xaHue yueOHOro MaTepuasa

Mertamnsl. OOuue usnueckne U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObI MOTydeHHs.
3HaueHUE METAUIOB M HEMETAUIOB B MPHUPOAEC W JKU3HEICATEIHHOCTH 4YelOoBeKa U
opranu3amoB. Koppo3usi MeTalioB: BHIBI KOPPO3WH, CIOCOOBI 3alllUTHl METAUIOB OT
KOppO3HH

CamocrositeibHas padora o0y4yaromuxcs Nel2

[Ton6op, ananu3 u mpeoOpa3oBaHue yueOHOU uHOpmaruu. [loarotroBka cooOmieHW Ha
TeMy 1o BbIOOpY: JKeie3o — Kak OCHOBHOM KOMIIOHEHT MHOTHMX CILIaBoB. lIpumeHeHue
METaJUIOB M UX CIUIABOB B KayeCTBE KOHCTPYKLIMOHHBIX MAaTEPUAIIOB HA NPEANPUATHAX
JKEJIe3HOIOPOKHOI0  TpaHcrnopTa. Koppo3usi MeTamioB, OCOOCHHOCTH KOPPO3MOHHBIX
IIPOLIECCOB, MIPOUCXOAIIMX HAa 0OBEKTAX HKEJIE3HOA0POKHOIO TPAHCIIOPTA.

[ToaroroBka mnpe3eHTanuii Ha TeMy IO BbIOOpY: Mcropust monyuyeHHss U IMPOU3BOJCTBA
anmoMuHuA. Posnb  MeTauloB B MCTOpPHM  4YEJIOBEYECKOW IuBHim3anuu. Mcropus
OTEUECTBCHHOM 4YEPHOU MeTaulypruu. Mcropus OTE€YEeCTBEHHOM LBETHOM METAJLIyprUu.
XvuMHS METaJIOB B MO€H MpodeccruoHalbHON JesATeNbHOCTH. 3aBUCUMOCTh CKOPOCTH
KOppO3MM OT YCIOBHH OKpy»xarouie cpenpl. Krnaccupukamuss Koppo3ud METaIOB IO
pa3ianyHbIM npu3HakaMm. CrocoObl 3alUThl METALIIOB OT Koppo3uu. [Ipon3BoacTBO yyryHa u
CTaJIU.

3.2.2 IlpakTnuyeckoe 3anHsitue Ne6 PemieHue »SKCIEepMMEHTaNIbHBIX 3aJady IO TEME:
"MeTamib!"

IIpopuiabHbie M NpodecCHOHATBHO 3HAaYMMbIe 3JJIEMEHThbl coaep:xkanus. llyreBoe
XO3sIICTBa KaKk OCHOBHOHM TMOTpeOUTENb I[BETHBIX METAUIOB Ha IKEJIE3HOJAOPOKHOM
Tpancnopte. CocoOb! 3aIUTH METAIUIOB OT KOPPO3UHU

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

CamocrosiTesibHasi padoTa odyuyaromuxcs Nel3
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Pemienue MPAKTUKO-OPUCHTHPOBAHHBIX 3aJlaHuM Ha CBOﬁCTBa, COCTaB, IOJYYCHUC U
0e30IacHOe UCIIOJIL30BAaHNE METAJIOB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA.

3.2.3. Hemetamsl. [Tonoxkenue B [ICXD JI.U. MenzaeneeBa, 0cOOEHHOCTH CTPOCHHS

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

Conep:xaHue yueOHOro MaTepuasa

Hemeramnpl. OOmme ¢uszndyeckne W XUMHUECKHE CBOIMCTBa HEMETAUIOB. THNUYHBIE
cBoictBa HemertaywioB I[V- VII rpynn. Knaccudukanuss m HOMEHKIaTypa COEAMHEHHIt
HEMECTAJIJIOB. an/IMeHeHI/Ie BaXHEWLIMNX HeMeTannoB U ux COEAI/IHEHI/II\/JI B
XKeSIeE3HOA40POXKHOM X035MCTBe KpyroBopoTbl OHOT€HHBIX 3JIEMEHTOB B IPUPOIE

CamocrosiTeibHas padora o0yuyaromuxcs Nel4
[Tox6op, ananu3 u npeodbpa3oBaHue yueOHOW MH(POPMAIIUH.

3.2.4 Ilpaxtuyeckoe 3ansitue Ne7 PelieHue SKCIEPUMEHTANBHBIX 334ad IO TEME:
"Hemeramnsr"

IIpodguabHbie U npodeccHoOHANBHO 3HAYHUMBbIE 3JIeMEeHThbl coaep:kaHusi. [IpumeHenue
KpUNTOHa B (Qapax NOJBMXKHOIO cocraBa. PTOp — KOMIIOHEHT >XHUIKOM cMa3Ka Jyis
YMEHBIIECHUS TPEHUS JETAJIEH U Y3JI0B yTEBBIX MAIlIKH.

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

CamocrosiTtesibHasi padora o0yqyaromuxcs NelS

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM HA CBOMCTBA, COCTaB, IIOJYyYEHHE U
0e30macHOe UCIOJb30BAHUE HEMETAIJIOB B OBITY M MPAKTUYECKON NEesATETbHOCTH YellOBeKa.
[logroroBka cooOmieHudt Ha TeMy 10 BbeIOOpYy: [IpuMeHeHue HeMeTauioOB B
KEJIE3HOAOPOKHOM X03siicTBe. [IpaBuia nepeBo3KM HEMETAIUIOB 110 JKEIE3HOU JOpOre.

Tema 33 Wnentuduxanus
HEOPraHUYECKUX COeTMHEHUI

3.3.1 'enernyeckas CBSI3b HEOPraHMUECKUX COCTUHEHUM
Hrorosas konTpobHasi pabora Nel

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

Coaep:xxanue y4eOHOro MaTepuaJia
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHWYECKHMX BEHIeCTB (OKCHIIOB,
THAPOKCHUJIOB, KHUCJIOT, COJIEM W Jp.). 3aKOHOMEPHOCTH B WU3MEHEHWU CBOWMCTB IMPOCTHIX
BEIIECTB, BOJAOPOJHBIX COEIWHEHUH, BBICIIMX OKCHUIOB W TUAPOKCUAOB. MneHtudukanus
HEOPraHMYECKUX BELIECTB C HCIIOJIb30BAHUEM HX (PU3UKO-XUMUYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX pPEaKINil

Hmoz I cemecmpa: MakcuMaibHas yuyeOHast Harpy3ka (Bcero)
OO6s13aTenbHas ayIuTOpHas yueOHasi Harpy3ka (Bcero)

48

32




NPaKTUYECKUE 3aHATHS
naboparopHbie 3aHITHS (PaOOTHI)
CaMOCTOsITEeNIbHAs paboTa
KOHTpOJIbHAsA paboTra

14

16

Pa3nes 4. Ctpoenue u cBOMCTBa Opr

AaHHYEeCKHX coeJHuHeHU

32/16

Tema 4.1 Knaccudukanms,
CTpOCHHE 5 HOMEHKJIaTypa
OpPTaHMYECKUX BCIECTB

4.1.1 IlonsiTre 00 OpraHUYECKUX BEIIECTBAX, UX MIPUMEHEHHUE Ha JKEJIC3HOM JTIOpoTe.

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

Conep:xanue yueOHOro MaTepuasa

[losiBeHre M pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. [IpenMer opraHm4eckoil XUMHH.
MecTo ¥ 3HaYE€HHE OpPraHUYECKOM XMMHHM B CUCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE
CTPOEHHE KakK TMOpSAJOK COEAUHEHUST aTOMOB MOJIEKYJIE COIJIaCHO MX BaJIEHTHOCTH.
[IpuMeHeHne opraHuYeCcKUX BEIECTB Ha KEJIE3HOM J0pore

CamocrositeibHas padoTa od0y4yarommuxcs Nel6
[Ton6op, ananu3 u mpeoOpazoBanue yueOHOW WHPopManuu. [loaroroBka cooOmeHui Ha
TeMsl 10 BHIGOpY: JKmsHb u nestemsHOCTh A. Kekyme. JKusmp m jmestensHocTh M.
bepuenunyca. JKusnp u nesrenpHocts @. Bemnepa.

4.1.2 Teopus A.M. bytnepoBa. Knaccudukanus opraHn4ecKkux BELIECTB.

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

Copaepxxanue yueGHOIro MaTepuaJia

IToso>keHNss TEOPUM XUMUYECKOIO CTPOEHMs OpraHMueckux coenunHeHuit A.M. Byrtieposa.
VYriiepoaHbIi CKEJeT OpraHuuecKor MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
ctpoeHust Monekyn. M3zomepus u m3omepsl. Ilonstue o ¢yHKimoHansHO# rpymme. Paaukat.
[MpuHIMIBl KTaccu(UKAUM OPraHUYECKUX COeTMHEHHH. MexIyHapoaHas HOMEHKIATypa U
IIPUHLUIIBI HOMEHKIIATYPbI OPIraHUYECKUX COCAMHEHUN

CamocrosiTeibHast padoTa odyuyarommuxcst Nel7

[Ton6op, ananu3 u mpeoOpa3oBanue yueOHOW WH(popmaruu. [loaroToBka cooOmieHUit Ha
TeMy 1o BbIOOpY: XKusup u nestensHocTh A.M. Bytneposa. )Kusup u gesrensHocTts B.B.
MapKOBHHUKOBA

Tema 4.2 CpoiicTBa OpraHMYECKHX
COCIMHEHUN

4.2.1 AskaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKHM PS/I.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30
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Conep:kanue y4e0HOro MaTepuaa

[IpenenpHBIE YIIIEeBOAOPOLI (AKaHBI M MUKIOANKAaHBI). OcoOeHHOCTH KiaccuUKanuu u
HOMEHKJIATypbl, H30Mepusi, (U3NYECKHE CBOWCTBA, XWMUYECKHE CBOMCTBA, CIIOCOOBI
nonyyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TeEIUla B
MPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOJOPOAOB, HAX0XK/IEHUE B MPUPOE
Y IPUMEHEHHUE AJTKAHOB.

CamocTrosiTesibHasi padoTa o0ydyarwimmuxcs Nel8

[TonGop, ananu3 u mpeodpazoBanue yueOHOW wHPopManuu. [loaroroBka cooOmieHuid Ha
TEMy IO BBIOOpPY: DKOJOTMYECKHE AaClEKThl KCIIOJIb30BAHMS YTJIEBOJOPOIHOTO CBHIPHS.
XuMHusl YII€BOJAOPOIHOIO ChIPbsl M MOs Oyayliasi CelualibHOCTb.

4.2.2 IlpakTnuyeckoe 3anHsiTue Ne8 PemieHue »SKCrEepUMEHTaIBHBIX 3aJad IO TeEME:
"CpaBHHUTENNbHAS XapaKTEpUCTUKA METaHa U ITaHa"

IMpopuabubie W mnpodeccMOHAIHLHO 3HAYMMBbIE 3JIeMeHThbI coaep:kaHus. Kuakue
YIII€BOA0POAbl (OEH3UMHBI, KEPOCUHBI, COISIPOBBIE Macila, Ma3yT) - B Ka4eCTBE T'OPIOYETO B
JIBUTATENSAX BHYTPEHHETO CrOpaHUs MOJBUKHOTO COCTaBa KEJIE3HOJOPOKHOTO TPaHCIOPTAa.
TBepaple yrieBoaopoabl (mapaduHbl) — KOMIIOHEHTHI KUAKHUX CMA30K, MCIIOJIB3YEMBIX IS
CMa3KH TPYUIUXCA y3JI0B U JeTajeil MyTeBbIX MAIllKH.

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

CamocrosiTeibHast padoTa odyuarommuxcs: Nel9

BbluncneHns no ypaBHEHUIO XUMUYECKOM peakumm (maccbl, 06bema,
KO/mMyecTBa WCXOAHOro BellectBa WAM NPOAyKTa peakunnm Mno U3BECTHbIM
Macce, 06bEMy, KONMYECTBY OAHOM0 M3 MUCXOAHbIX BellecTB WA MPoAyKTOB
peakuymn).

4.2.3 Anxensl, ankaauenbl. CocTaB 1 0COOEHHOCTU CTPOCHUS

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

Conep:xxanue yueOHOro MaTepuaJia

HenpenenbHble (aqkeHbl, ajdKuHBI M ankagueHbl). OcoOeHHOCTH KilaccU(UKAUM U
HOMEHKJIATypbl, H30Mepusi, (U3NYECKUE CBOWCTBA, XUMHUYECKHE CBOMCTBA, CIOCOOBI
noslydyeHus. I'opeHue aneTusiaeHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU I
CBApKH M pe3ku MeTauioB. lIpakThueckoe NpUMEHEHUE AallkeHOB U alKaJHEeHOB B
JKEJIE3HOJOPOKHOM XO35ICTBE

CamocrosiTenbHas padoTa odyuyarommuxcst Ne20
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[Tox6op, ananu3 u npeodpazoBaHue yueOHOW MH(POPMAIIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne9 Pemenue HKCIIEpUMEHTAIBHBIX 3a4ad [0 TEME:
"Ilosmyyenue >TUsIeHa U U3y4YEHUE €r0 CBOMCTB"

IIpodguabubie U npodeccHoOHANBHO 3HAYHMBbIE 3JIeMEHThI coaep:xkaHusi. [Ipumenenus
[OJMMEPOB Ha MPEANPUATUAX SKEIE3HOAOPOXKHOTO TpPaHCHOpTa Ul 3JEKTPOMU30JISILNY,
PYKaBOB TOPMO3HOW CHCTEMBI IyTEBBIX MAIIWH, IPUBOAHBIX pEMHEH, 500HUTOBBIX COCYJIOB
aKKyMYJISITOPOB, JeTajel U 3aIUTHBIX NOKPBITUI HA KeJIe3HOJOPOKHOM TPaHCIIOpTE

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

CamocrosiTeibHast padota odyuarommuxcst Ne21

Berancienus nmo ypaBHeHHIO XUMHYECKOH peakuy (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA MJIM MPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OIHOTO M3
MCXOJIHBIX BEIECTB MJIH MPOIYKTOB PEAKIIUH).

4.2.5 IlpakTnueckoe 3aHaTHe Nel() Pemienue sKcepuMEHTANBHBIX 3ajad4 IO TEME:
"ALIETHJICH U €10 TOMOJIoTH" (AJIKMHBI)

IIpodunbubie U npodeccuoHATLHO 3HAYHMBbIE 3JIeMEHThI coAep:xkaHusi. [Ipumenenue
MOJMMEPBl HA OCHOBE MPOM3BOJHBIX AJKMHOB B KaueCTBE M3OJIALMUH 3aLIUTHBIX 000JI0YEK
Ka0eJbHBIX W3/INIUI ¥ TPOBOJIOB, BHYTPEHHEH OTAEIKHU IyTEBBIX MAIIUH

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

CamocrositeibHas padora o0y4yaromuxcs Ne22

[Tog6op, ananu3 u mpeoOpazoBanue yudeOHOW mHpopmarnuu. [loaroTroBka cooOmieHuit Ha
TeMy 1o BblOOpy: IIpuMeHeHHe amneTuieHa W €ro TOMOJIOTOB Ha MPEANPHUITHAX
KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apenbl. CocTaB, CTpOEHHE, NTOJIyUEHHE

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

Conep:kanue y4e0HOro MaTepuaa
OcobeHHocTH KJIacCH(UMKAllMM W HOMEHKJIATYpbl, H30MepHs, (U3MUEecCKue CBOWCTBA,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJTyYECHUSI.

CamocrosiTeibHas padora o0yuaromuxcs Ne23

[Ton6op, ananu3 u mpeoOpa3oBanue yueOHoW mH(popmanuu. [loaroTroBka cooOmieHUit Ha
TeMy 10 BbIOOpY: IlpumMeHeHne apeHOB M WX TOMOJIOTOB Ha MPEIIPUATHIX
KEJIE3HOJOPOXKHOTO  TPAaHCMOpTa.  TOKCMYHOCTH  apOMaTHYECKHX  YIJIEBOAOPOJIOB.
S MOXUMUKATEL.

4.2.7 Tlpaktudeckoe 3anstue Nell Pemenue sKcrepUMEHTAIBHBIX 3a/ad MO TeEME:
"CpaBHHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

OK 01 OK 02
I1K 2.4.




2

IpoduiabHbie 1 MPpodecCHOHAIBHO 3HAYMMBbIE 3JIeMEHThI coaep:kanus. OTHOATOMHBIE
CIIUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MATCPUAJIOB HaAXOAAINHUX CBOC MNPUMCHCHUC B
KEJIE3HOJOPOKHOM XO35UCTBE (Kpacka IJis MOKPBITUS MyTEBBIX MAIKH; MIaCTU(PUKATOPHI,
MNpUMCHACMBIC B CBCTO-, TCPMO-, MOPO30-, BJIArOCTOMKHUX ACTAJIIX MYTCBBIX MAlIWH U T.I[.).
[IpuMmeHeHne 3TUJICHIJIMKONS U TIUIEpUHA B KayecTBe aHTU(PPU30B B paAHaTOPaxX CHUCTEM
OXJIAXKIACHU S I[BPIFaTeJIGfI BHYTPCHHCI'O CropaHuda; THUAPABINYCCKUX, TOPMO3HBIX U
3aKaJIOYHBIX JKMJIKOCTEHl B TIOJBMKHOM COCTaB€ JKEJIE3HOJIOPOKHOIO TpaHCHOpPTAa.
[IpakTHueckoe 3HaUCHHE APOMATUYECKUX CIUPTOB U UX MPOU3BOJHBIX B HKEJIE3HOJAOPOKHOM
xo03giicTBe. [lepeBo3ka 1 MapKMpPOBKA CIMPTOB MO JKEJIE3HOM JOpore

JIP 4,16,23,30

CamocrosiTeibHas padora o0yuaromuxcs Ne24

[Ton6op, ananu3 u mpeoOpazoBanue yueOHOUM mHopmaruu. [logroroBka cooOmieHui Ha
TeMy 1o BbIOOpPY: IIpakTHyeckoe 3HaAUYeHUE OJHOATOMHBIX CIIUPTOB B KEJIE3HOJIOPOKHOM
xo3daicTBe. [lepeBo3ka CHMPTOB MO KEJNE3HOW AOpore, MapKUpOBKa TI'Py30B. MeTaHOI:
xemopuus U xeMooous. ITaHOI: Belnyaiiiee 6J1aro u CTPaIHOE 3710. AJIKOTOJIN3M U €To
npodumiaktuka. IlpakTuyeckoe 3Haue€HHME MHOTOATOMHBIX CIUPTOB B KEJIE3HOJOPOKHOM
xo3srcTBe. [lepeBo3ka apoMaTHYeCKUX CIIMPTOB I10 JKEJIE3HOM JIopore, MAapKHUPOBKA IPY30B.

4.2.8 Anpneruasl. Kap6oHoBsie kuciioTel. CocTaB, CTPOCHHE, KITaCCU(PUKAIIIS

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

Conep:xxaHue yueOHOIro MaTepuasa

OcoOenHocty KimaccuukalM W HOMEHKIATYphl, H30MepHs, (U3HUECKHe CBOMCTBA,
XUMHUYECCKUEC CBOI\/JICTBa, CHOCO6I)I MOJTy4YCHUA. Mprbuia Kak coIH BBICIITHX Kap6OHOBI)IX KHCJIIOT,
ux Moroniee nerctaue. CioxHble 23QHUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTe/ibHasi padoTa odydyaromuxcs No25

[TonGop, ananu3 u mpeobpazoBanue yueOHOW mHPopManuu. [loaroroBka cooOmieHuil Ha
TeMy 1o BbIOOpY: MypaBbrHas KHUCIOTa B TPUPOJE, HAYKE W MpOu3BojcTBE. McTopus
ykcyca. IIpakTtuueckoe 3HaueHHE allbIETUAOB M UX MNPOU3BOJHBIX B KEJIE3HOAOPOKHOM
xo3giicTBe. IlepeBo3ka anpIErWIOB 10 JKEJIE3HOM JOpOre, MAapKUpPOBKa TPYy30B.
[TpakTdeckoe 3HaYeHHE KAPOOHOBBIX KHUCIOT M WX MPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM
xo3siiicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT TO JKEJIE3HOW JI0pore, MapKUpPOBKA TPY30B.
[IpakTHuecKoe 3HaU€HHE )KUPOB M UX MPOU3BOIHBIX B KEJIE3HOAOPOKHOM XO35UCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CBoiicTBa abJerua0B U KapOOHOBBIX KHCIOT"
ITpoduabHbie M NpodeccHOHATILHO 3HAYHMBIE 3JIEMEHTHI coaepxkaHus. MypaBbUHBIN

OK 01 OK 02
OK 04




2

aNBJETU KAaK KOMIIOHEHT OaKelMTOBOTO JIaka, SBISFOIIUMCS aHTUKOPPO3HOHHBIM
MOKPLITUCM [JId NMYTCBBIX MAIlIHWH. TexcTonuT kKak OCHOBa JJIs1 U3TOTOBJICHUA 3Y6‘-IaTI>IX
KOJIEC, BKJIAJBIIICH MOJIIMITHUKOB, a TAaKKe KaK 3JICKTPOM30JIATOpP. ACOOTEKCTOIUT Kak
KOMIIOHCHT [JIA M3rOTOBJICHUA TPYHIUXCA ,[[eTaJ’IefI JAUCKOB CHCIUICHUA W TOPMO3HBIX
KOJIOJIOK Ha JKEJIE3HOJOPOKHOM TpaHcmopTte. [IpuMeHeHne ameTroHa B HKEJe3HOJOPOKHOM

xo034icTBe. lIpuMeHeHue IaBENeBOM KUCIOTHI Uil OYMCTKH METAJUIOB OT PXKABUMHBI U

Hakumu. [lepeBo3ka 1 MapKupoBKa allbJIeTHI0B U KApOOHOBBIX KUCJIOT IO XKEJIE3HON A0pore

IIK 2.4.
JIP 4,16,23,30

CamocTrosiTesibHasi padoTa o0ydarwimmuxcs Ne26

BbluncneHna Mo ypaBHEHWIO XUMWYECKOW peakuum (Maccbl, O6BEMS,
KonmyectBa WCXOAHOro BellecTBa WM NpPoAyKTa peakuunm Mno M3BECTHbIM
Macce, 06bEMY, KONMYECTBY OAHOr0 M3 MCXOAHbIX BeliecTB WA MPoAyKTOB
peakumu). PelleHve cxem npespaLleHnii

4.2.10 TIlpakTtuyeckoe 3ansitue Nel2 PemieHue sKCepUMEHTANbHBIX 3a7ad IO TEME:
"Cnoxusie 3¢upsl. Kupsl. [Torstue o CMC"

IMpoduabHbie U MpodeccHOHATBLHO 3HAYNMBbIE JIeMeHTHI coep:xkanusi. byTnnauerar
KakK KOMMOHEHT I'IeHTaCIDTaHEBbIX amanew, MCNOJIb3yeMbIX ANA OKPaCKK rnMyTeBbIX
MaLllNH; 3N1EKTPOUN3ONIALNOHHBIX J1aKOB, NPUMEHAEMBIX MNPV PEMOHTE TATOBbIX
ABI/IFaTe}'IeIZ. Mbina BbICLLINX XKUPHbIX KNCNOT KaK 3aryctntenn B naactTnyecknx
CMa3kKaxX, NpnMeHAeMbIX B Pa3/IMYHbIX MEXaHWU3MaX AJid CMa3kn noAWwnnHMKOB,
3y6anb|x Konec, BMHTOBbLIX U LUenHbIX nepejad, WapHUNPHbIX COEAI/IHEHI/II7I "

ap.

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

CamocrositeibHas padoTa o0y4yarommuxcs Ne27

[TonroroBka cooOuieHuii Ha TeMy 1o BbiOopy: CiokHbIe 3pUpBl U UX 3HaYCHHUE B IPUPO/IE,
ObITY ¥ IpOU3BOACTBE. JKUPBI KaK MPOAYKT NUTAHUS U XUMHUYECKOE ChIpbe. 3aMeHa KUPOB B
TEXHUKE HEMUINEBHIM ChIpbeM. HexBaTka MpPOMOBONBCTBHS Kak TIJIoOaidbHAs mpodiiema
yejoBeYecTBa U IMyTH ee pelieHus. Mpuia: mpouuioe, Hactosimee, Oyaymiee. Cpeactsa
THTHCHBI Ha OCHOBE KHCJIOPOICOACPKAIIMX OPraHMYECKUX coequHEeHWH. CHHTETHYECKHUE
moromue cpeactBa (CMC): TOCTOMHCTBA M HETOCTATKH.

4.2.11 AMunbl. AHUIUH

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




2

Conep:kanue y4e0HOro MaTepuaa
OcobeHHoCcTH KiIaccH(UMKAlMM W HOMEHKJIATYypbl, H30MepHs, (U3HUecKue CBOWCTBA,
XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJTyYECHUSI.

CamocrosiTeibHast padoTa odyuarommuxcs: Ne28

[Ton6op, ananu3 u mpeoOpa3oBanue yueOHoOW uH(popmanuu. [loaroroBka cooOmieHuit Ha
temMy mo BbiOopy: JKusup u gesrensHocTh H.H. 3uHMHA. AHHIMHOBBIE KpacHUTEINH.
IIpakTnyeckoe 3HaYeHHWE AMUHOB U HX IPOMU3BOJHBIX B IKEJIE3HOJOPOXKHOM XO3SHCTBE.
IlepeBo3Ka aMMHOB 110 JKE€JIE€3HOW JOpOre, MApKUPOBKA TPY30B.

4.2.12 JladopaTopHoe 3ausitue (padora) Ned "Amunokucinorel. benku. Pacno3znaBanue
BOJIOKOH"

IpoduabHble 1 MpodecCHOHAIBHO 3HAYMMBbIE JJIEeMEHThI coaep:kanusi. Kanpon — kak OKg;(OOEf 02
KOMIIOHEHT BHYTPEHHEW OTIENKH IMyTeBbIX MamuH. [IprMeHeHHe Kies Ha OCHOBE [IK 2 .4.
MoJiMaMujia B BArOHOCTPOGHUU JJIsl CKJIeHMBaHUs. TeXHHUYeCKHUil BOMIOK KaK MPOKIaJA0YHbBIN JIP 4,16,23,30
MaTepHual B OyKkcax MyTeBBbIX MaIlIHH.
CamocrosiTesibHasi padoTa o0yuaromuxcs Ne29
[Ton6op, ananm3 u npeobpaszoBanue yueOHoi mHbopmarnuu. [loaroroBka cooOmeHuit Ha
TEeMy 1O BbIOOpY: 3HaueHHE aMUHOKAIIPOHOBON M aMHHOPHAHTOBOW KHCIOT JUIsI OOBEKTOB
KEJIE3HOJOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XHMHUYECKHME BOJOKHA M HX
IIPUMEHEHUE Ha JKEJIE3HOI0P0KHOM TPaHCHOPTE.
Tema 4.3 Nnentuduxanus | 4.3.1 JlabopaTopHoe 3ansatue (padora) Ne5 "CpoiicTBa yriaeBoaos" OK 01 OK 02
OpPraHMYECKUX BEILIECTB, ux | [lpodpunabubie 1 npodeccnoHaIbHO 3HAYMMBIE JJIeMeHThbl coaep:kaHusi. [IpumeHeHue OK 04
3HaYeHUE U MPUMEHEHUE B OBITOBOM | MPECCOBAHHON MPEBECHHBI ISl BKJIAJbINICH TMOIIUIIHAKOB, BTYJOK, OMOPHBIX IUIHT, K 2.4
U TPOU3BOJICTBEHHOW NEATEIbHOCTH | U3TOTOBJICHUS IIECTEPEH IOJBHUKHOIO COCTaBa KEJIE3HOJAOPOKHOTO TpaHCHOpTa (IyTEBBIX 1P 4.16 23 30
YyeJoBeKa MaIITiH). T
CamocrosiTeibHas padota odyuarommxcs: Ne30
[TonGop, ananu3 u mpeobpazoBanue yueOHOW mHPopManuu. [loaroroBka coolmieHui Ha
TEMy TIO BBIOOpY: YTJIEBOIBI M WX pOJNb B JKUBOW mpupoxae. PasBurume caxapHoOu
MPOMBIIITIEHHOCTH B Poccuu.
4.3.2 Ponp xumuM B 00ECHEYEHHU OSKOJOTMYECKOM, HHEPreTMYecKOd U MUIIEeBOU OK 01 OK 02
6e3onmacHoCTH I1IK 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa




1 2 3 4
Ponp opranmdeckoil XMMUM B pELIEHUH MpoOJIeM 3HEpreTMYeckond Oe30MacHOCTH, B
pa3sBUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB DJHEPIHH
(anmpTEepHAaTUBHBIE MCTOYHUKM dHEpruu). ONacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KIAccoB  (YIJIEBOAOPOMbI, CIUPTHI, (EHOIBI,
XJIOPOPTraHUYECKHE MPOM3BOAHBIE, AIBJIETMIbl M Jp.), CMBICI IIOKAa3aTeNs IPEJEIbHO
JIOIYCTUMOW KOHIIEHTPALuU
CamocrositeibHas padora odyuaromuxcs Ne31 1
[TogroToBka cooOmeHWidi Ha TeMmy 10 BBIOOpY: YesioBeK B MUpe BeLecTB U
MaTepnanos. XnmMmumsa n 340pOoBbe YeN0OBEKa
Paznen S. Kunernueckue 1 TepMOXMMHUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX Peakuuii 2/1
Tema 5.1 Cxopocts xummuueckux | 5.1.1 Ilpaktuuyeckoe 3ansaTme Nel3 PenieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2
peakuuil. XMMHYECKOE paBHOBECHE | 3a1ad 1o Teme: "CKOpOCTh XMMMUYECKHUX peaKkui. XMMU4eCcKoe paBHOBecHe" OK 01 OK 02
IIpodpuabubie n npodeccHOHATHHO 3HAYHMMBbIE JJIEMeHThI coaep:kanus. bydepHbie [IK 2.4.
pPacTBOPBI B TEXHOJIOTUYECKUX Tpolieccax (MpU dMEKTPOXUMHUUYECKOM HAHECEHUH 3alUTHBIX JIP 4,16,23,30
MIOKPBITHI, B IPOU3BOJICTBE KpacHUTEIEH)
CamocrosiTeibHas padora o0y4yaromuxcs Ne32 1
[TonOop, ananu3 u npeodpazoBaHue yueOHON HHPOPMAIIHIH.
Pa3znen 6. PacTtBopbl 2/1
Tema 6.1 [Tonstue o pacTBopax 6.1.1 IIpakrtuyeckoe 3ansiTue Nel4 PenieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3aj1ad 1mo teMe: "PacTBOphI, HCIONB3yeMble B OBITOBOI M MPOU3BOJICTBEHHON ACSITEILHOCTU IIK 2.4.
4esoBeka” JIP 4,16,23,30
CamocrosiTeibHas padora o0yuaromuxcs Ne33 1
[ToaroroBka cooOmieHuid Ha TeMy 1O BbIOOpYy: PacTBophl, Hcmoib3yemble B OBITOBOMA,
IIPOU3BOJCTBEHHON JESATEIBHOCTH YeJI0BEKA. PactBopsl, IIPUMEHSEMBIE B
JKEJIE3HOAOPOKHOM XO35IUCTBE
Pasznen 7. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0OBEKA 4/2
Tema 7.1 Xumums B Obity u | 7.1.1 HoBelimue JOCTHKEHUS XUMUYECKOW HAYKA U XUMUYECKON TEXHOJIOTUH OK 01 OK 02
IIPOM3BOJCTBEHHOW  JAEATEIbHOCTU OK 07
YeJI0BeKa [IK 2.4.
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2

Hogelimme nOCTHKEHHA XUMUYECKOW HAayKd W XUMHYECKOM TeXHOJOruv. Ponb xumuu B
00ECTICYCHNH SKOJIOTUYECKOM, DSHEPreTMYECKOW W THUIIEBOM O€30MacHOCTH, DPa3BUTUHU




2 3 4
MenuuuHbl. [IpaBuiia moucka v aHanu3a XUMUYECKOM MH(GOPMALIUK U3 Pa3IMYHbIX UCTOYHUKOB
(HayuHas v yueOHO-HAyUHas JIMTEPATypa, CPEJACTBA MACCOBOM MH(pOpMaInH, ceTh MHTEpHET)
CamocrosiTesibHasi padora o0yqaromuxcs Ne34 2
[Touck n aHamM3 HHPOPMAIMK O TPUMEHEHNH XUMHYECKHUX BEIIECTB U TEXHOJOTHH C yUeTOM
Oymymei poecCHOHATBHOM JIEITEFHOCTH TI0 TEMaM: BaKHEHIIINE CTPOUTEITLHBIC MaTepPHATBI,
KOHCTPYKIHOHHBIE MaTepUaibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalbl JUI DJIEKTPOHUKH,
MIPUMEHSIEMBIC B JKEJIC3HOIOPOKHOM XO3SIHCTBE
7.1.2 TIpomMe:kyTOUHAS aTTeCTAlUs MO JucIMILIHHe. [[rddepeHInpOBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
[IK 2.4.
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcumanbHas yueOHasi Harpy3Ka (BCero) 60
O0s3arenbHas ayquTopHas yueOHast Harpy3Ka (Bcero) 40
NPaKTUIECKUAE 3aHATHS 18
nabopaTopHble 3aHATHS (PabOThI) 6
caMoCTosATeNbHas paboTa 20
TuQepeHIIMPOBAHHBIN 3a4eT >
HToro: MakcumanbHas ydeOHast Harpy3ka (BCero) 108
OO0s13aTenbHas ayiuTopHas yueOHast Harpy3ka (Bcero) 72
MIPaKTUYECKUE 3aHATUS 28
naboparopHbie 3aHITHS (PaOOTHI) 10
CaMOCTOsITeNIbHAs paboTa 36
KOHTpOJIbHAsA paboTa 2

HUmoeosas ammecmayus 6 popme nuddepeHIInpoBaHHOTO 3aUeTa




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

Ilepeyenb peKOMeHIyeMBIX Y4eOHbIX HW3IaHUI, TONMOJHHUTEIbHOH JIUTEPATYpPhI
HNuTepHeT-pecypcos, 6a3bl JaHHBIX 0MOJINOTEYHOTO (POHAA:

3.2.1.0cHOBHbIE HCTOYHUKH:
1. AudpunorenoBa W.B. Xumus: y4eOHMK M NPaKTHUKYM ISl CpeIHEro HpogecCHOHAIBLHOIO
obpazoBanus / U.B. Andunorenosa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucnp. u JAOM. —
Mocksa: UznatensctBo FOpaiir, 2022. — 291 c.

3.2.2.J/lonoJIHUTEIbHbIE HCTOYHUKH:
1.I'yceBa, E.B. Xumus ansa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmna, JI.1. Kynukosa;
Kazan. Han. uccnen. texnon. yu-t; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 ¢c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mara obpamenus: 31.03.2023) / - Pexxum moctyna: ajist aBTOPHU3. TIOJIb30BATEIICH.
2.YepuuxkoBa H.}O. Xumus B JOCTYNHOM H3JIOKeHMH: ydeOHOoe mocobue mist cmo / H.IO.
Uepnukona.- 2-e us., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onextpoHHbli // Jlanb: snekrpoHo-OmOnmuoreuHass cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 31.03.2023) / - Pexum goctyma: st
aBTOPU3. MIOJIb30BATENIEH.

3.2.3 UnTepHeT — pecypcehl:

1. HaydHo-nonynsipHbIii IPOEKT «IIEMEHTHI O0JNbIIOoi HayKu « ((u3uka, XMMUs, MaTeMaTHKa,
acCTpOHOMMSI, HayKa O JKU3HU, Hayka o 3emse). HoBOCTH Haykw, KHUTH, HAyYHO-TIOMYJISIPHBIC
CTaThH, JIEKIUHU, SHIMKIOIEeANH. https://postnauka.ru/themes/chemistry - JeKuu Mo XUMHUHA Ha
caifte [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOAHBIN.
2. CaifT Hay4yHO-IOIYJSPHOTO >KypHana «XuMHA U 3u3HbY». https:// gotourl.ru/4785 Pexum
JIOCTYyTIA: CBOOOTHBIH.
3. CaiiT 0 XUMHUHM: KJIACCHUYECKUE YUYCOHUKH, CIPABOYHHMKH, SHIMKIONEIUH, IOUCK
OpraHWYECKUX W HEOPTaHMYECKUX PEaKIMi, COCTaBJIEHHWE ypaBHEHMU peakiuid. https:// www.
xumuk.ru/ Pexxum noctyna: cBOOOIHBIN.
4. Tlnarpopma Zoom 1jisi TPOBEACHUS OHJIAWH-3aHATUN U BHICO-KOH(MEPEHIIUN. [ DIEKTPOHHBIN
pecypc]. Pexxum noctyna: https://zoom.us/.
5. DnextpoHHass uHPOPMAIMOHHO-OOpa3zoBarenbHas cpena Ha 1iatdhopme Moodle.
[DnexTponHslii pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecrne4yeHa HeOOXOAMMBIM KOMILJICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecredeHHs


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

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.
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