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1 MACIIOPT PABOYE TPOr'PAMMBI YYEBHOM JUCLHUINIJIUHBI
OVl 12. XUMUS

1.1 ObaacTe npuMeHeHns padoyeii NpOrpaMMbl
PaGouass mporpamma yd4eOHOH AMCUUIUIMHBI SBISIETCS YacThIO MPOTPaMMbI  CPEIHETO

(momuoro) o6mero oOpaszoBanms 1o creruanbHocTH CIIO 23.02.06 TexHuyeckas HSKCIUTyaTamus
IIOJIBU’KHOT'O COCTaBa JKEJIE3HBIX JOPOT.

[Tpu peanuzanuu paboudeld mporpaMMbl MOTYT HCIIOJIb30BaThCS pa3UYHbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00Pa30BaTEIbHBIE TEXHOJIOTHH, JIEKTPOHHOE 00yUYeHHUE.

Pabouas nporpamma y4eOHON AUCHUIUIMHBI MOXKET OBbITh UCIOJIb30BaHa B MPO(eCCHOHATBHOM
MOJIrOTOBKE, IEPENOrOTOBKE U MOBBIIICHUN KBATH(UKAUU pabounX.

1.2 Mecto yueOHoii nucunminabl B cTpykrype OIIOII-IIIICC3:

OOmeo6pazoBarebHas JUCIMILIMHA « XUMUSD) U3ydaeTcst Ha 6a30BOM ypoBHE B 00111€00pa30BaTeIbHOM
LMKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccnoHanbHOM 00pa30BaTelIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
crieranbHOCTeH / ipodeccuii: 23.00.00

TpynoeMKOCTh TUCIMIUTHHBI « XUMHsD) Ha 0230BOM YPOBHE COCTaBJIsAET 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIii MOAYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmyib (1 pasmen), BKIFOYAIONMIUN TPAKTHKO-
OpPUEHTUPOBAHHOE COJIepPKaHNe KOHKPETHON MPOdECCHH UITU CIeIUaTIbHOCTH.
[puknagHoii MOAynb BKIIOYACT ONMH pasnmen. Pasnen 7 «Xumus B OBITY W IMPOW3BOACTBEHHOMN
NEeSATEIbHOCTH 4YeJOBeKay peanusyercs i cneuuanbHoctd 23.02.06 TexHuueckas skciutyaTanus
MOJABMKHOTO COCTaBa >KEJIE3HBIX JOPOT Ha MaTepuaje, CBA3aHHOTO C AKOJOIMYECKOW Oe30MacHOCThIO U
OLICHKOW TOCIEACTBUIl OBITOBOM M  TPOW3BOACTBEHHOW JIESITENBHOCTH, IO OTpacisaM  Oyyluen
PO eCCHOHATHLHON JISATEITBHOCTH 00y YaFOIINXCS.

1.3 Il.nanupyemble pe3yJIbTAThl 0CBOEHUSI YUeOHOU IMCUMILIUHBI:
1.3.1 Lenp yueOHON AUCITUTLIHHBI:

DOpMUPOBAHME Yy CTYACHTOB MPEACTABIECHUS O XMMHUYECKOM COCTaBIBIIOLICH €CTECTBEHHOHAYYHOMN
KapTHHBI MHpa KaK OCHOBBI MPUHITUS PEUICHWH B >KU3HEHHBIX M MPOW3BOJCTBEHHBIX CHUTYaIHAX,
OTBETCTBEHHOT'O TTOBE/ICHUSI B IPUPOIHOM CpE/IE.

3agaun MCIMILIMHBI:

1) chopmupoBaTh MOHKUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHMS XUMHUYECKUX MPOIIECCOB U ABJICHHUI
B OKpYXXAalOILLEW cpene, LEIOCTHOW HAayyHOM KapTUHBI MHpPA, B3aUMOCBS3M M B3aWMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTABIIATH (POPMYJIBI HEOPrAHUUECKMX U OPraHWMYECKUX BEILCCTB, YPaBHEHHUS
XUMHYECKHX PEAKIHi, OOBSICHSATH HX CMBICII, HHTEPIPETUPOBAThH PE3YIbTAThl XUMUYECKUX SKCTIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM MPOBEACHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTAIbHBIX
WCCIIE/IOBAaHUN C COOJIOIGHHMEM MpaBUil O€30MacHOro OOpallleHHsl ¢ BElEeCTBaMU M J1abOpaTOpHBIM
00opy/1I0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HWH(POPMAIMIO XMMHUYECKOTO XapakTepa W3 Pa3IndHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOEH IEATETBHOCTH U XUMHUYECKUX
MIPUPOJTHBIX, OBITOBBIX U MPOM3BOICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHHMAHHWE 3HAYMMOCTH JOCTHIKEHHH XUMHYECKOW HAYKM M TEXHOJOTHHA IS
Pa3BHUTHS COITUATIHHOM M TIPOM3BOJICTBEHHOM cep.



1.3.2 B pe3ynbrare ocBOCHUS y4eOHON AUCITUTUIMHBI 00YYaIONUNACS TOJDKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA MO "TPUBHAIIBHON" WM MEXIYHAPOIHON HOMEHKJIATYPE;

- OMPENENATh: BaJCHTHOCTb M CTENEHb OKHUCICHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCJIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM,
OKHCJIUTEIb W BOCCTAHOBHUTEINb, MPUHAIJICKHOCTh BEIIECTB K pPa3IUYHBIM KJAcCaM OpPraHUYEeCKUX
COCITMHECHHI,

- XapaKTepU30BaTh: AJIEMEHTHl MaJIbIX MEPUOAOB MO UX MOJIOXKEHUI0 B [lepronuueckoit cucreme
JH.M. MenneneeBa; oOmume XUMUYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHUYECKHX W OPraHUYECKUX COCIWHEHMM;, CTPOCHHE M XHMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHUYECKUX COCTMHEHUN;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS; MPUPOTY XUMHUECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOI), 3aBHCHUMOCTh CKOPOCTH XHMMHMUYECKON peakluud u
MOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

- BBIMOJIHATh XMUMHUYECKUN HKCIEPUMEHT M0 PACHO3HABAHUIO BaXHEHIIMX HEOPraHUYECKUX W
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW HHPOPMAIINH C UCIIOIB30BaHUEM Pa3IHMUHbIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTta);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH 711 00pabOTKH U Mepeqadyd XUMHUYecKoil uHdopmanuu u ee
MIPEJICTABJICHHS B Pa3IMIHBIX (POpMax; NCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHUS B MMPAKTUICCKOU
NEeSTeIbHOCTH W TOBCEJHEBHOM KHU3HU IJIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupojie, ObITYy W Ha TPOU3ZBOJACTBE; - ONPEIETCHUS BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX U OLIEHKH UX MOCJIEICTBUM;

- OKOJIOTMYECKH TPAaMOTHOTO TMOBEICHUSI B OKPYXKAIOIIEH CpeJIe;

- OLEHKH BJIMSHUS XHMHYECKOTO 3arps3HEHUs OKPY’KalolleH cpellbl Ha OpraHu3M 4YeloBeKa U
JPYTHUE )KUBbIC OPTAHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYUMHU M TOKCHYHBIMH BEIIECTBAMH, J1IaOOpPaTOPHBIM
000opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33aJJaHHOW KOHIIEHTPAIMH B OBITY M Ha MIPOU3BO/ICTBE;

- KPUTUYECKOW OIICHKH JTOCTOBEPHOCTH XMUMHUYECKOW HMH(POpMalUM, MOCTYMAOMEeH U3 Pa3HbIX
HMCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  y4€OHOW  JUCHMIUIMHBI C  OCOOEHHOCTSMHU  Tpodeccuu
npodeccHoHaNBHOM e TENbHOCTH, B OCHOBE KOTOPBIX JIe)KAT 3HAHUS 10 JaHHON Y4eOHOU NHUCIUTUINHE.

3HATH:

- BaXHEHUIIME XUMUYECKHUE TOHATHUS: BELIECTBO, XUMHUYECKHUW B3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJIIpHAs MacChl, MOH, aJUIOTPOIMHS, W30TOMBI, XWUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BeM,
BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, DJIEKTPOIUT U HEDJICKTPOJIHT,
AIEKTPOJUTUYECKAS AUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHHUE,
TEII0OBOM 3P (HEeKT peakuu, CKOPOCTh XHMHUUYECKOW pEaKIWH, KaTalin3, XHUMHYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, H30MEpHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHUS MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, MEPHUOTUICCKUAN
3aKOH;

- OCHOBHBIC TE€OPUH XHMHH: XUMUYECKON CBS3HU, DJICKTPOJUTHUCCKON TUCCOIMAINHN, CTPOCHUS
OpPraHUYECKUX COECTUHEHUI;

- BOKHEWIIIE BEIIECTBA U MaTePHUAJIbI: OCHOBHBIE METAJIIBI U CIUIABBI, CEpHAsi, COJISTHAS, a30THAs
U YKCyCHasl KUCJOTHI; IIENIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpEHHs, METaH, STUJICH, alleTUJIeH, 0eH30M,
9TAHOJI, )KUPBI, MBLIA, TJIFOKO3a, caxapo3a, Kpaxmall, KieT4aTKa, OeJIKU, ICKYCCTBEHHBIE U CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 Ilnanupyembie pe3yabTaThl OCBOECHUS YUEOHOTO MpeaMeTa:

Ocoboe 3HaueHne yueOHbIi npenMet umeet npu popmupoanuu 1 pazsutun OK.

OO6mue IlnannpyemMble pe3y/abTaThl 00y4eHH s
KOMIIETeHIIMH O6mue' Jlncuunaunapubie’
0K 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Boi6upats ciocobsr | - rOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMUYECKUX 3HAHUM, KOoTopas
pelieHus 3aaau LIEHHOCTH MacTepCTBa, TPYA0II00UE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU H COLIMAJILHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIo
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTBEHOM

JIEATEIILHOCTH,

OsjyajeHne yYHHUBepPCAIBHBIMHM Y4eOHBIMHU
N03HABaTeJIbLHBIMU [1eliCTBUAMU:

a) 0a3oBble JJOrHUYecKHe J1eiicTBUs:

- CaMOCTOSITEIbHO  (OPMYIIHPOBATH U
aKTyaJIM3UpoBaTh NpoOIeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYLIECTBEHHBIH NPH3HAK WU
OCHOBAHUSI JIII CPaBHEHUs, KiacCH(DUKAUKA |
0000111eHHS;

- OHIpeneNsATh LEIH eSITEIbHOCTH, — 3aJaBaThb
napaMeTpbl U KPUTEPUH X JOCTH)KEHMUS;

- BBUIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JESATEILHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LM,
OLICHMBATh PUCKH MOCIIEACTBUH 1€ TEIbHOCTH;
- pa3BUBaTh KpPEATMBHOE MBIIUICHUE IPH
PELIEeHNH )KU3HEHHBIX MPo0ieM

0) 0a30BbIE HCCIEN0BATEILCKHE TeHCTBHS:

- BJIaJIETH HaBbIKaMU yueOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIBJISITH IPUYUHHO-CIIEACTBEHHBIE CBSI3H U
aKTyaIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQUThb apryMEHTbl Ui
JIOKa3aTeIbCTBAa CBOMX YTBEPKICHMM, 3a1aBATh
rapaMeTpsl U KPUTEPUHU PELICHHUS;

- AHWIN3MPOBATH  IIOJNyYEHHBIE B  XOJE
pELIeHUsT 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUAX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, p-, d-dMEKTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BAJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUUECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIApHBIL  00BEM, YIIIEPOIHBIN
CKeJeT, (PYHKIMOHATIbHAS TPYIITIA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
YIJIEBOJIOPOABI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (yrieBOABI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAITMYEeCKas
pelieTka, THUIBl  XUMHYECKUX
peakuuit (OKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMUYECKOM
XHUMHUYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
Bbytneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIIUTENb,
CKOpOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHS
BemectB  A.M.
TEOpHst

1

OTTIaroyibHo# popme, popmupyembie 00IIe00pa30BaTENbHON AUCIUITITHHON
2 JlucuuruiiHapHble (IIPeIMETHBIE) PEe3yIbTaThl YKa3bIBAOTCA B COOTBETCTBUM C MX MONHEIM mepedneM Bo ®I'OC COO (B
nocuenHel pegakuuu ot 12.08.2022)

Yka3pIBaroTCsA JTUYHOCTHBIE W MeTanpeaMeTHsle pe3yibTaTsl n3 ®I'OC COO (B mocneaneit penakiun ot 12.08.2022) B




- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBUTATh ~ HOBBIC ~ WJCH,  Mpeiylararh
OPUTHHAITBHBIC ITOIXOIbI M PEILICHHS,

- CIIOCOOHOCTh WX WCIHOJB30BaHHS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOICTBAxX, COCTaBe, MOJIyYEHUHU U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMEThb BBUIBIIAITH XapaKTEPHBIE
IIPU3HAKH u B3aUMOCBS3b
W3YUYCHHBIX TOHATHUI, IPUMEHSTh
COOTBETCTBYIOILKE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX M OPraHUYECKUX
BEUIECTB M HX [PEBPAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMAYECKHUX 3HAHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYyTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- yMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAyHapOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepUH, (eHo,
dbopmanbaerus, YKCyCHast
KHCJIOTA, TJMLWH, YrapHbId TIa3,
YTIEKUCIIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBJATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHN4ECKUX
BEILIECTB, YPAaBHEHUS XMMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNUYCCKHUX

MOATBEPKIATh XapaKkTepHbIC
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYECKHX
peaKkumii;

- yMETh YCTaHABJIMBATh
MIPUHA]IJICKHOCTD HU3YYECHHBIX
HEOPTraHUYECKUX u
OpraHNYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmam COEIMHEHUH,
XapaKTEpPU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHYECKHX CBsI3eH
(xoBasieHTHAs, HOHHAS,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

- copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYPbI JINYHOCTH, ee
(YHKIIMOHATBHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl peIIeHHs
MPAKTUIECKUX 3a7a4 i
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBBIO
Y IPUPOJHOU CpEAE;

- YMETh MPOBOAWTH PAcUETHI IO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepI3YIONMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HAHUA IS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
cpencTBa MOMCKA,
aHaM3a "
WHTEpIpeTau
uH(popManun u
nH(OpMaIIMOHHBIE
TEXHOJIOTHH TUTSt
BBIIIOJIHEHUS  3a]a4
npo¢eCcCuOHATBHON
NEeSATENbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO TO3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAKTHKH,
OCHOBaHHOTI'O Ha Jarore KyJsTyp,
CIMOCOOCTBYIOIIET0 OCO3HAHUIO CBOErO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJIBTYphl ~ KaK  CpelCcTBa
B3aUMOJICHCTBUSI MEXIY JIIOJbMH U MO3HAHUS
MUDa;

- OCO3HAHUE LIEHHOCTH HAay4YHOW JeATeTbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH MPOEKTHYIO H
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH J1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMHU TOJIy4eHUs! MH(pOpMAaLn
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATh IIOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U HHTEPIPETALMIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTh XUMUYECKHUH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  MpHU

HarpeBaHWM, TOJyYeHHE STHUIICHA
W  H3yYEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTHBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypalus OelKoB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPEay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
DKCIIEPUMEHTANBHBIC 33a4i 10
TeMaM "Merasnbl" 51
"HemeTamibl'") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




uH(popMaIyn Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

- CO3/1aBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eTOM Ha3HaveHHsT MH(GOPMAIMU W IETICBOU
ay/IMTOpHH, BBIOMpAs ONTUMAIBHYIO (HopMy
TIPE/ICTABIICHUSI I BU3Y aJTH3aIIHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3allMOHHBIX 33/a4 C COOJI0JEHUEM

BHIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

00Opy/ZIOBaHUEM;  TMPEICTABISATH
pe3yJIbTaThl XAMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIINX
peakimii  u  (GOPMYJIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOoB;

- yMeTh AHAITM3UPOBATH
XUMHYECKYIO uHpopMaIHIo,
MOJTy4aeMyto u3 Pa3HBIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
apyrue);

- BJIAJETh OCHOBHBIMH METOHAMH
HAY4YHOTO TI03HAHUS BEIIECTB M
XUMHYCCKUX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI IO

XUMUYECKUM  QopMmysiam U
YpaBHEHHUSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapakTepU3yIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA,; HCIIOJIb30BaTh

CHUCTCMHBIC XUMHWUYCCKHNE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KHM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM

OK 04.
OddexTnBHO
B3aMMO/IEHICTBOBATh
" pabortatb
KOJIJIEKTHBE
KOMaH/IE.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH yq€6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTIbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ WHAMBUAYaJIbHON padoThL;

- TIPUHUMATb LIEST COBMECTHOM JIeSTEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEUCTBUM, paclpenesiTh poiad C Y4EeTOM
MHEHHMH YYaCTHUKOB OOCYKHaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIOJHATH paboTy B
YCIOBUSIX ~ PEAIBHOTO,  BUPTYaJIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHMYECKOe

- YMETH IJIaHUPOBATh n
BBIIIOJIHATH XAMIYECKHI
SKCIICPUMCHT (npeBpaIueHI/m
OpPraHn4cCKux BCIICCTB npu

HarpeBaHUH, MOJyYeHUE STUJIEHA
W  H3y4YEHUE €ro  CBOWCTB,
KAQueCTBEHHbIE  pEaKkUUd  Ha
aNBJICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OelKoB
Npd  HArpeBaHWM,  IIBETHBIC
peakiuu  OeNKOB;  MPOBOJUTH
peaknuy  HMOHHOTO  OOMEHa,
OnpeneNniTh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakiuu Ha cyibgdar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHWISE; permiaTh
HKCIICPUMEHTAIBHBIE 3aJaull T10
TeMam "Merasnbr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMU J1eliCTBUAMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMAaTh MOTHUBBI U apryMEHTHI
Jronen npu aHaJIn3e
JeATENbHOCTH;

- IPU3HAaBaTh CBOE IPaBO M MPaBo
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHP C
TIO3UITMH JPYTOT0 YEJI0BEKa;

Apyrux
pe3yJIbTaToB

Jpyrux

"Hemeramibl") B COOTBETCTBHHU C
MpaBUJIaMH TEXHUKHU
0€3011acCHOCTH TIPH OOpAIICHUH C
BEILIECTBAMH U JIaOOPaTOPHBIM

000pyJIOBaHUEM;  MPE/ICTABISTH
pe3yJIbTaThl XUMHYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPaHECHHIO KYJIbTYypbl, TTOHUMAaHUE BIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
Oprncanmeﬁ cpenpl, | 9KOHOMMYCCKUX  IIPOLHECCCOB  Ha  COCTOSAHUC | MMpa, POJIA XHMHMHU B IIO3HAHHUH
PeCypCcocOepEKEHUIO, TIPUPOHONM U COLIMAIBHOM CpEeJlbl, OCO3HAHUE | SBJICHUU MIPUPOIBI, B
IIPUMEHATH 3HAHUS II100aJIBHOTO XapakTepa 3KOJIOTHYECKHUX q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
06 H3MeHenuyu | IpooieM; KYJIBTYPbI JINYHOCTH, ee
KIMMATa, MPUHLMNGI | - [UIAHAPOBAHHUE U OCYIICCTBICHHE JICHCTBUM B (yHKIIMOHATBHON TPaMOTHOCTH,
GEPEIKITHBOTO OKPY KAIOIIeH cpelic Ha OCHOBE 3HAHWS LiCJICH | HEOOXOMUMON  JUIsl  pelIeHUs
IIPOHM3BOJICTBA, YCTOMYUBOIO pa3BUTHS YEJIOBEYECTBA; | PAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATh B | BDEM OKpYXKAOIIEH Cpene; OTHOLUCHHS K CBOEMY 310POBbIO
Ype3BBIYAIHBIX - YMCEHHE MPOTHO3UPOBATH | U IPUPOIHOU CPELE;
CHTYAITHSX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - YMETh COONIofaTh MpaBuiia
TIOCJICZICTBHS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JEWCTBUM, IPEIOTBPAILATD UX; MOBEJICHUS B OBITY U TPYIOBOU
- pacIMpeHne OIIbITA JIEITEIbHOCTU | JEATEIBHOCTH B LEJIsIX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXPAaHEHHUsI CBOETO 3/I0pOBbS U
- OBJIAJICHUE HaBbIKaMH Y4EOHO- | OKpYXKaroIieil MPUPOIHON CPEIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON W COLIMAJIbHOH YUMTBIBaTh OIIAaCHOCTH
NEATCIIBHOCTH, BO3JICHCTBHUS Ha JKUBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEIIECTB, MMOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIOMYCTUMOW KOHUEHTPALUHI
IIK1.3 - yYMEHHE ONpeAeniaTh KOHCTPYKTHUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecnieunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJiell TOJBIDKHOTO | O CBOMCTBaX METAJIOB, CIUIaBaX,
0€e301MacHOCTh COCTaBa; BUJIaX  KOPpO3HUH, obmacTu
JBH>KEHUS - TOHMMAaHHE  CHUCTEMbl  TE€XHUYECKOrO | MPUMEHEHUSI HEMETANIMYECKUX U
MOJIBIKHOTO COCTaBa | OOCTY>KMBaHHMS ¥ PEMOHTA  IOJBMKHOTO | KOMITO3MIIMOHHBIX MAaTepHasoB,
cocTaBa BHJIaX W CBOMCTBax TOILUIMBA,

CMa30YHbIX u 3alIUTHBIX
Marepuanax, CBOMCTBax
HEOPraHUYECKUX u
OPTaHUYECKUAX COETMHEHH,

MapKUPOBKE U MEPEBO3KE IPYy30B
110 JKEJIE3HOM JOpOore.

B pe3ynbrare 0CBOCHHS MPOrpamMMbl y4eOHOTO MpenMeTa peau3yercs mporpaMMa BOCIUTAHUS,
HarpaBJieHHas Ha (HOPMUPOBAHKE CICAYIONINX JTUIYHOCTHBIX pe3yibTaToB (JIP):




JIP 2 IlposiBnsgronuii akTUBHYIO TPAKIAHCKYIO TO3UIMIO, JEMOHCTPUPYIOIIUNA MPUBEPHKEHHOCTD
IIPUHLIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTHBHBIA M YUYacTBYIOIIMHA B
CTYZIGHYECKOM M TEPPUTOPUAIILHOM CAMOYIIPABICHHM, B TOM 4YMCJIE Ha YCIOBHUAX N0OPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINN M YUaCTBYIOIIHI B ESITEIbHOCTH OOIIECTBEHHBIX OPTaHU3aIi.

JIP 4 IlposiBAsIOIIMNA U IEMOHCTPUPYIOIIMM YBaXKEHHUE K JIIOJISAM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
cooctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIEIAY.

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCS COIUAITBHO 3HAYMMBIX 3HAHUM O TpaBWIAX BEICHUS
HKOJIOTHYECKOT0 00pa3a >KM3HU O HOpMax M TPAIUIHIX TPYIOBOW JEATEIHHOCTH YEIOBEKa O HOPMAX H
TPAJUIIUSAX TIOBECHUS YeI0BEKa B MHOTOHAIIMOHATILHOM, MHOTOKYJIETYPHOM OOIIIECTBE.

JIP 23 TlonyuyeHune 00y4aroMMHCS BO3MOXHOCTH CAMOPACKPBITHS M cCaMOpeaTn3aIus JJMYHOCTH.

JIP 30 OcymiecTBIAOMUNA TMOUCK H HCIOJIb30BaHUE WH(POPMAIUU, HEOOXOTUMOM IS
3¢ HEKTUBHOTO BBIMTOIHEHUS PA3JIMYHBIX 33124, TPOPECCUOHATHLHOTO M IMYHOCTHOT'O Pa3BHUTHSI.



2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOU JJUCIIUILIIAHBI

2.1 O0bem yueOHON AMCHMINIMHBI M BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0BEéM B yacax

O0bém o0pa3oBaTebHOM NPOrpaMMbl y4eOHOM AU CHMIIIMHBI

108
B TOM YHCIIE:
OcHoBHoOE coepxaHue 72
B TOM YHCIIE:
JICKIIMH, YPOKHU 34
camocTosITeNbHast paboTa 36
[IPAKTUYECKUE 3aHATHS 28
nabopaTopHbIC 3aHATHUS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.U..
TeopeTudeckoe o0yueHue 34
MPAKTUYECKHE 3aHITHS 28
nabopaTopHbIE 3aHATHUS 10
KOHTPOJIbHbIE PadOTHI 2
B coomgeemcmeuu ¢ yyeOHbiM niaanom no umozam I cemecmpa ammecmayus
npo6ooUmMCcs 8 hopme KOHMPOJILHOU pabdomul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTn4yecKMi IJIAH U COJePKAHUE YIeOHOM TUCIUTIIUHbBI

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue y4e0OHOIro MaTepHuasia, IPaKTUYeCKUE U JIa00paTOPHbIE 3aHATHS,
caMoCTOsITeIbHasi padoTa 00y4yaoumuxcs

O0BbeM
yacoB

dopmupyembie
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yabTatsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/4

Tema 1.1 CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
[epuoInUYecKas cuctema
XUMHUYeCKuX djiemeHToB ..
Menneneesa

1.1.1 OcHOBHBIC IOHATHS ¥ 3aKOHBI HEOPTraHUYECKOH U 001Iei xumun. [leproaudeckas
cucreMa xumudeckux 3nementoB /.M. MenaeneeBa. CTpoeHnue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHas: MOJIeTb CTpOeHUs] aroMa. CHUMBOJIMUECKUMN SI3BIK XUMHUU. XUMHYECKUM SJIEMEHT.
OnekTpoHHas KoHGuUrypanus aroma. Kraccudukaiuss XMMUYECKUX 3JEMEHTOB (s-, p-, d-
3JIeMEeHTHhI). BaneHTHble 271eKkTpoHbl. BajgeHTHOCTb. DeKTpOoHHAs NPUpPOJa XUMHUUECKONU CBSI3H.
DNEeKTPOOTPUIIATENILHOCTh. BUIbI XUMHUUECKOI CBsI3M (KOBAJECHTHAs, HOHHAS, METaJUTHUecKasl,
BOJIOPOJIHAS) ¥ CIOCOOBI €€ 00pa30BaHMSL.

[leprommueckast cucrema xumuueckux siemeHToB J[M. MenaeneeBa. PU3MUECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAYyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. [Ipornossr [I.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CamocrosiTeibHas padota odyuarommxces Nel

Koncnekr, mnoxaroroBka cooOmieHuit Ha Tembl 1o BbeIOOpy: HaHoTexHonorus kak
MIPUOPUTETHOE HAIPABIICHUE Pa3BUTHS HAYKHW W Mpou3BojcTBa B Poccuiickoit denepanuy;
PaguoaktuBHOCTE. Mcnonp30BaHME pagUOAaKTUBHBIX HM30TONOB B TEXHUYECKUX IIEJIAX.
PeHTreHoBckoe H3JIydeHHE U €ro HCIIOJIb30BaHWE B TEXHUKE M MeauiuHe. Pemienue
TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX 337ad MO BOMNPOCAM: OCHOBHBIE IOHATHS XHUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJauyd Ha HaXOXKJIEHHE OTHOCHTEIHHOU
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOIM XMMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 Ilpaktudeckoe 3ansitue Nel PerieHue NpakTUKO-OPUEHTHUPOBAHHBIX PacUETHBIX
3aay 1o TteMme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI W pacyeTsl [0 YpPaBHEHUSIM

OK 01 OK 02
I1K1.3




4

XUMHYECKUX peakiui'”

IIpodgunbHbie U npodeccHoOHANbHO 3HAYHMMBbIE 3JIEMEHTBI COAEpPKAHHUA: XUMUYECKUE
SBJICHUS B OCHOBE TEXHOJIOTMYECKHUX OIepaluil Ha NPEeANpUATUAX KEJIEe3HOIOPOKHOIO
TpaHCIOpTa (HaIlaBKa PU PEMOHTHBIX paboTaxX, HAHECEHHUE JTAKOKPACOUHBIX MOKPBITUH).

JIP 2,4,16,23,30

CamocrosiTesibHasi padoTa o0ydarmmxcs Ne2

[TonGop, ananu3 u npeoOpa3oBanue yueOHOTro Marepuana. [{oaroTroBka cooOMICHHIT HA TEMBI
o BeIOOpY: McTopusi pa3BuTus XuMu4eckoil Hayku B Poccun; Benmukue xumuku Poccuu;
Kuznub u aestensHocts .M. Menpaeneena.

1.1.3 IIpakTnuyeckoe 3aHaTHe Ne2 PenieHue NPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agay no teme: Ilepuonmnueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[popuiabHble u npodeccHOHATBHO 3HAYUMbIE 3JIeMEHTHI coaepxkanus. OCHOBHBbIE
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHHUS CHOCOOCTBYIOT Oojiee MOTHOMY M OCO3HAHHOMY
MOHUMAHUIO XUMHUYECKUX MPOILIECCOB A (OPMHPOBAHUSI HAYYHOTO MHUPOBO33PEHUS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pacyeTOB M PEIICHUS MHOTHUE pacyeTHbIe 3a/adyd
MPAKTUYECKOT0 U TEXHOJOTUUECKOT0 3HAUCHHUSI.

OK 01 OK 02
I1K1.3
JIP 2,4,16,23,30

CamocrositenbHas padora odyuyarommxcs Ne3

[Toxn6op, ananu3 u nmpeoOpa3zoBanue yueobHoro marepuana. [loaroroBka cooOIeH T Ha TEMBI
no BbIOOpPY: PagnoakTuBHOCTH. Vcronib30BaHHE pajiOaKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeIsax. Pentrenosckoe H3JTYYCHUE U €0 UCIIOJIb30BAHNEC B TCXHUKEC U MCIUITUHEC.

1.1.4 IlpakTnyeckoe 3ansitne Ne3d PemieHue sKCiepuMEHTAIBHBIX 3aJad IO TeMe: Turmbl
XUMHUUYECKHX CBS3eH. THUMBI KPUCTAIIIMUECKUX PELIETOK

IIpodgunbHbie M NPodecCHOHATBHO 3HAYMMBbIE YJIEMEHTHI coaep:kanusa. KommiekcHble
COEIMHEHUS, O00pa30BaHHBIE JOHOPHO-AKIENTOPHOM CBS3bI0, U1 MPEJOTBpAIICHUS
00pa30BaHUs HAKUIM Ha CTEHKaX KOTJIOB M B TEIJIOOOMEHHBIX TpyOaxX OXJaXKACHUs Tu3eseit
B TEIJIOBO3aX

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

CamocrositenbHas padora o0yuyarommxcs Ne4
[Tox6Gop, ananu3 u npeodbpazoBaHre y4eOHOTO MaTepuara.

Paszpnen 2. XumMu4yeckue peakuuu

10/5

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIIMNA HEOPraHMYECKUX COeAMHEHHH

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




1 2 4

Conep:kanue y4eOHOro MaTepuaa
Knaccudukanus v THUNBI XUMHUYECKHX PEAKIUA C y4yacTUEM HEOPraHHMYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUN peakluil COCIMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T.U.
peaxiuil TOpeHus, OKHUCIIEHUSI-BOCCTAHOBICHHUS.
VYpaBHeHUSI ~ OKHUCIIEHUS-BOCCTaHOBiIEeHUA. CreneHb  OkucieHusa.  OKHCIUTENb U
BoccTaHOBUTENb. (CocTaBleHME U  ypaBHHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuii METOI0M 3JIEKTPOHHOro OanaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH B
IpHUPOJIe, MPOM3BOACTBEHHBIX MPOLIECCaX U KHUIHEACITEIbHOCTH OPraHU3MOB.
CamocrositeibHas padora o0y4yarommuxcs NeS
AHanu3 1 npeodpazoBaHre yueOHOM HHPOPMAIIUH.
2.1.2 IIpakTnuyeckoe 3ansitue Ned PerieHue SKCIEpUMEHTAIbHBIX 3ajad IO TEME:
"OKHMCIUTEIbHO-BOCCTAHOBUTEbHBIE pEaKuu"
IIpopunibHble M NPoecCHOHATBLHO 3HAYUMbIC 3JIEMEHTBHI COAEpP:KaHUsl. 3HAUYCHHUE OK 01 OK 02
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakUuid B OPUpPOJE U  HAa  NPEANPUATHIX [1K1.3
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENBHO — BOCCTAHOBUTENIbHBIE MPOLECCH KaK OCHOBA JIP 4,16,23,30
IIPOLIECCOB KOPPO3UM METAJIOB, paOOThl XUMUYECKMX MCTOYHUKOB TOKA U aKKyMYJISTOPOB,
CrOpaHHMsI TOIUIMBA B JU3ENSIX TEMIOBO30B M T.J.
CamocrosiTeibHas padoTa odyuyarommxcs Ne6
[Ton6op, ananu3 u mpeodbpazoBaHue yueOHONH HHPOPMAIUH.

Tema 2.2 DiiekTpoJMTHYECKAs 2.2.1 PacTBOpeHue Kak (PU3NKO-XUMUYECKUII Mpoliecc. OK 01 OK 04

AUCCONHALMSA W HOHHBIH 00MeH I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJa

Teopus a51eKTpoIUTHYECKON auccounanuu. MoHbl. DeKTpOoInThl, HEANEKTPOIUThI. Peakiyu
MOHHOTrO oOMeHa. CocTaBiieHUE peaklMii HOHHOTO 0OMEHA MyTEM COCTAaBJIEHMSI UX MOJHBIX U
COKpAIlCHHBIX HOHHBIX ypaBHEHUI. KNCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl Ha COCTABICHUE
VMOHHBIX PEaKLUH.

[TpakTH4eckoe UCI0IB30BaHNE PEAKIIU HOHHOTO OOMEHA U THPOJIN3a B TEXHOJIOTUYEeCKUX
nponeccax  eJIe3HOJLOPOXHOTr0 TpaHCIIoOpTa. [Tonatua: raJbBaHOCTEr U,
raJlbBaHOIJIACTUKA, UX IPAKTUYECKOe 3HaUYEeHHe B XKeJIe3HOL0POKHOM X034UCTBE.

CamocrositeibHas padora o0yuyarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW mHopmanuu. IlogroroBka cooOuieHuil Ha TeMmy IO
BbIOOpY: IIpakTHueckoe NpHUMEHEHHE D3JIeKTpoJin3a: pauHUpOBaHHE, TrajbBAHOILIACTHKA,




1 2 3 4
rajlbBaHOCTETHsl.
2.2.2 JlaGopatopHoe 3ansitue (padora) Nel "lccienoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBopoB. Teopus 31E€KTPOJUTHUECKON Jucconuranuu’ OK 01 OK 04
IIpoduabHbie U NpodeccCHOHATBHO 3HAYNMBbIE 3JIEMEHTBI COiepPKaHus. AKKyMYJISITOPBI: 2 IIK1.3
OPUHIUN UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABIKHOM COCTaBe. 7P 4,16,23,30
CamocrosiTesibHasi padoTa o0ydyarmmxcs Ne§ 1
AHanu3 u npeoOpa3oBanue yueOHOM HH(MOpMAIIUH.
2.2.3 JIaGopaTopHoe 3aHsiTHe (padoTa) Ne2 "Peakuuu noHHOTO oOMeHa. ['uapoaus coneit"
IIpopuibHbie U NPOpecCHOHATBHO 3HAYMMBIE JIEMEHTHI coaep:kaHus. [I[puMeHeHne Ha OK 01 OK 04
KeJIe3HOIOPOKHOM TPAHCIOPTE PEAKIIMY HOHHOTO OOMEHa /ISl yMATYeHHs! BOJbl (CHUKEHHE 2 I1IK1.3
KoHIleHTpauu noHoB Ca’" u Mg?") B cucTeMax OXJIaXKIEHMsS TEIUIOBO3HBIX JBMraresieil u JIP 4,16,23,30
JM3e1b-110€3/10B. 'Maposin3 Ha NpenpUsTHsIX KeJIe3HOJOPOKHOI0 TPaHCIIOPTa.
CamocrosiTeibHas padora odyuyarommuxcs Ne9 1
AHanu3 1 mpeodpazoBaHue YyueOHOM HHPOPMAIIUH.
Pasjen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPraHUYECKHUX BellleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHbIE KJIACCHI CIOKHBIX HEOPIaHUYECKUX COETMHEHUH. OK 01 OK 02
HOMEHKJIaTypa u CTPOCHHE I1K1.3
HEOPraHWYECKUX BELIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuasa
[Tpenmer Heoprannuyeckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIB,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKHX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucrammuueckue u amopgHble BemiecTBa. THUIBl KPUCTAIMUYECKUX PELIETOK 2
(aToMHasi, MOJEKyJspHasi, MOHHAs, MeTalJIMuecKkas). 3aBUCUMOCTb (PH3UYECKUX CBOWCTB
BEUIECTBA OT THUIIA KPHUCTAUIMYECKOM pPEMIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHJA XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW pemeTku. [IpuunHbI
MHOTr000pa3usi BeleCTB
CamocrosiTeibHas padota odyuarommxcsi Nel0 1
Ananus u npeobpazoBaHue yueOHOM nH(GOpMAIHH.
3.1.2 IIpakTnuyeckoe 3ausitue NeS PemeHne skcrieprMEHTANBHBIX 3a4a4d 10 TeMme: Uucreie OK 01 OK 02
BELIECTBA U CMeCH. [[ucnepcHble CHCTEMBI. ) K13
IIpopuibHbie U NPOPecCHOHATBHO 3HAYMMBbIE JJIEMEHThI cofep:kaHus. CTEKIOIIIaCTUK TP 4.16 ’23 30
b b b

KaK OCHOBa I M3TOTOBJICHUS JIeTajel BarOHOB.
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CamocrosiTesibHasi padoTa o0yuyarommxcs Nell

[Ton6op, ananu3 u npeodbpa3zoBanue yueOHOro marepuaina. Iloaroroska cooduieHnii Ha TeMy
no BbIOOpPY: AMmopdHbIe BeliecTBa B MpUpOJE, TexHHKe, ObiTy; [lmazma — dyerBeproe
COCTOSTHUE BeIIecTBa; [ pyOoaucIiepCHBIE CHCTEMBI, WX KJIACCU(UKAIMS U UCIOJIh30BAHUE B
npodeccuoHaNbHOM nesiTeNIbHOCTH; [IpuMeHeHe cyceH3uil 1 SMyJIbCUN B CTPOUTENILCTBE.

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOICTBa HEOPTraHUYECKHUX BEIIECTB

3.2.1 Meramisl. [lonoxenue B IICXD JI.1. Menneneesa, ocobeHHocTu ctpoeHusi. Kopposus
MeTaJI0B. MeTOoIbI 3alIUThl KOHCTPYKIHUI TOJBIKHOTO COCTaBa

OK 01 OK 02
I1IK1.3
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

Mertamibl. OOmme ¢u3nveckne U XUMUYECKHEe CBOMCTBA MeTayuioB. CIOCOOBI MOTydeHHS.
3HaueHUE METAVIOB M HEMETAUIOB B IPUPOAEC M IKU3HEACIATEIBHOCTU YEJIOBEKa H
opranu3mMoB. Koppo3usi MeTamioB: BHIbl KOPPO3UHM, CHOCOOBI 3alUTBl METANIOB OT
KOppO3HHU

CamocrosiTeibHas padora odyuarommxcs Nel2

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOmieHuit Ha
TeMy 10 BbIOOpY: JKeme3o — Kak OCHOBHOH KOMIIOHEHT MHOTHX CIUIaBoB. I[IpumeHenme
METAJIJIOB M MX CIJIaBOB B KAaueCTBE KOHCTPYKLHMOHHBIX MaT€pUaJIOB HAa MPEANPUATHAIX
JKEJIe3HOJOPOKHOTO TpaHcnopra. Koppos3uss MeTanioB, OCOOEHHOCTH KOPPO3HOHHBIX
IPOIIECCOB, MPOUCXOIAIINX Ha 00BEKTAX JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTauuii Ha TeMy IO BbIOOpY: McTtopus monydeHus U NpOHU3BOJACTBA
amoMuHusa. Poilb  MeTauloB B MCTOPUM  YENIOBEYECKOW NMBWIM3auMU. Mcropus
OTEYECTBEHHOW YEpHOW MeTaulypru. MCTopuss OTEe4eCTBEHHOW LBETHOW METaJUIypIHH.
XuMHUsT METaJuUIOB B MOeW NpoQecCHOHANbHON JesITeIbHOCTH. 3aBUCUMOCTh CKOPOCTH
KOPpO3UH OT YCIOBUU OKpyxkaromieh cpeasl. Kimaccudukamuss KOppo3uu METaIOB IO
pa3nn4HbIM npu3HakaM. Croco0bl 3alIUThl METAIIOB OT Koppo3uu. [Ipon3BoacTBO UyryHa u
CTaJIH.

3.2.2 IIpakTudeckoe 3aHaTHe Ne6 PemieHue OSKCIEpUMEHTAIBHBIX 3ajad IO TEME:
"Meramis!"

IIpopuibubie 1 NPOPecCHOHATBHO 3HAYMMBIE JIEMEHTHI coaep:kaHusa. JIokoMOTHUBHOE
M BaroHHOE XO3siicTBA KaK OCHOBHBIE TOTpPEOMTENM IIBETHBIX METAUIOB Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE.

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

CamocrosiTeibHast padora odyuarommuxcs Nel3
PemeHne mNpakTHKO-OPUEHTUPOBAHHBIX 33JaHUK Ha CBOMCTBA, COCTaB, NOJYYEHHE M
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4

0e30MacHOe MCIOIH30BAHNE METANIOB B OBITY U IPAKTHYECKOH JIeATEIbHOCTH YEIOBEKA.

3.2.3. Hemeramel. [lonoxxenne B [ICXD JI.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Copaepxxanue yuyeOHOro MmarepuaJia

Hemeranner. OOmme ¢usnueckne M XUMHYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccuduxanus u HOMEHKIATypa COCIUHEHUN
HeMeTauloB. [IpyuMeHeHMe BaXXKHeWMIUWX HeMeTa/VIOB U HX COeJMHEHUU B
YKeJIe3HOL0P0KHOM X03aUCTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJE

CamocrosiTenbHas padota odyuarommxcs: Nel4
ITon6op, aHanu3 u npeodbpazoBaHue yueOHOW HHPOPMALIHH.

3.2.4 IIpakruyeckoe 3aHaTHe N7 PelieHue OSKCIEepUMEHTAIBHBIX 3ajad IO TEME:
"Hemeraiisr"

IIpodunbHbie U npodeccHOHAIBHO 3HAYUMBbIE 3JIeMEeHThI coaep:xkaHus. lIpuMenenue
KpUNTOHa B ¢apax MNOABMXKHOTO cocTtaBa. PTOp — KOMIIOHEHT JKUJAKOM CMa3zka Juis
YMEHBILIEHUS TpPEHUs JeTajled M Y3JI0B IMOJABMXKHOIO cocraBa. KpeMHuil - 3yeMeHT
WHTETPAJIbHBIX MUKPOCXEM CHCTEM YNPABIECHUS IBUKEHUEM TOE3/10B.

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

CamocrosiTesibHasi padoTa odyuaromuxcsi Nel5

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUU Ha CBOMCTBA, COCTaB, IOJy4YEHHE H
0e30macHOe MCIOJIb30BAaHNE HEMETAJUIOB B OBITY W MPAKTUYECKOU JEATETLHOCTH YeJIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpYy: IIpuMmeHeHHe HeMeTallioB B
JKEJIE3HOOPOKHOM X034icTBe. [IpaBriia nepeBO3KH HEMETAJIIOB MO YKEJIE3HOW TOPOre.

Tema 3.3 WNnentudukanus
HEOPraHWYECKUX COCTMHEHUI

3.3.1 'eneTnueckas CBsA3b HEOPraHUYECKUX COCIUHEHUIN
HNrorosasi koHTpoJibHasi padora Nel

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

Conep:xxaHue yueOHOro MaTepuasa
XWUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEMmIeCTB (OKCHIOB,
TUAPOKCHUIOB, KHCJIOT, COJeH W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWMCTB IMPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWN, BBICIIMX OKCHUIOB MU THAPOKCHUIOB. Mmentudukamms
HEOPTraHWYECKUX BEIIECTB C HCIOJB30BaHMEM WX (U3UKO-XMMHYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKIU

Hmoz I cemecmpa: MakcumanbHas yueOHasi Harpy3ka (Bcero)
Ob6s3arenbHas ayJUTOpHas yueOHast Harpys3Ka (BCero)

48

32




NPAKTHYCCKHUE 3aHITUS
naboparopHbie 3aHITHS (PabOTHI)
caMoCTosTeNIbHasE paboTa
KOHTpOJIbHast paboTa

14

16

Pa3znen 4. CTpoeHue u cBoiicTBa opr

AHNYEeCKHX cOeINHEeHN

32/16

Tema 4.1 Knaccudukanms,
CTpoeHHue u HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

4.1.1 IlonsiTrie 00 OpraHUYECKUX BEIIECTBAX, UX IPUMEHEHNE Ha KEJIE3HOU T0pore.

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

Conep:xxanue yueOHOro MaTepuaJa

[losiBneHre W pa3BUTHE OPraHUYECKOW XMMHUM Kak Hayku. [Ipeamer opraHu4eckoll XUMHU.
Mecto M 3HAaYE€HHE OPraHUYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XHUMHUYECKOE
CTPOCHHE KaK NOPANOK COEJUHEHHsS AaTOMOB MOJIEKYJ€ COIJJaCHO HUX BaJEHTHOCTH.
[IpumMeHeHrne opraHuYeCcKUX BEIECTB Ha KEJIE3HOM 1opore

CamocrositenbHas padora o0y4yaommxcest Nel6
[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHHMA Ha
TeMsl 10 BHIGOpY: JKumsup u nestemsHocTh A. Kekynme. JKusmp u mestensHocth U,
bepuenunyca. )Kusnp u nestensHocts @. Bemnepa.

4.1.2 Teopus A.M. bytneposa. Knaccudukanus opraHn4ecKux BEIIECTB.

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

Conep:xxanue yueOHOro MaTepuasa

[Tonoxenus TeoOpur XMMHYECKOTO CTPOCHMSI OpraHMYeCKuX coenrHeHnii A.M. Bytieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJTbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyia. M3omepust u m3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIacCUPUKALIMK OpraHUYECKUX CcOoelMHEeHui. MexayHaponHass HOMEHKIarypa u
NPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSTMHEHUI

CamocrosiTesibHasi padoTa odyuaronuxcsi Nel7

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
TeMy 1o BbIOOpY: JKusup u nestensHocth A.M. Bytneposa. XXuzup u nestensHocts B.B.
MapKOBHHKOBa

Tema 4.2 CpoiicTBa OpraHMYECKHX
COCIMHEHU I

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

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Conep:kanue y4eOHOIro MaTepuaa

[TpenenpHBIC YIIIEBOAOPOLI (AIKaHBI M MHUKIOANKAHBI). (OCOOEHHOCTH KIACCH(PUKAIUU H
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHEe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HMCTOYHHUKOB TeIJla B
MPOMBINIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAX0XKIEHUE B MIPUPOIEC
Y IPUMEHEHHUE aJTKaHOB.

CamocrosiTesibHasi padora o0ydarwmmxcs Nel8

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WHpopmammu. [loaroroBka cooOmieHM Ha
TEMy IO BBIOOPY: ODKOJOTMYECKHE AacleKThl HCIOIb30BAHUS YIIEBOJAOPOIHOIO CHIPHSI.
XUMHS YIIEBOJIOPOJAHOIO ChIPbsl M MOSI OyAayliasi CielUaIbHOCTb.

4.2.2 IlpakTn4yeckoe 3anHsiTue Ne8 PerieHue SKCIEpUMEHTANIBHBIX 3ajad IO TeEME:
"CpaBHHUTENIbHAS XapaKTEPUCTHUKA METaHa U ATaHa"
IpopuiabHbie W mnpodeccHOHATBLHO 3HAYUMbIE 3JJIEMEHThbI colep:kanus. Kuakue

yIJIeBOIOPOAbl (OCH3UHBI, KEPOCUHBI, COJIAPOBBIE Macia, Ma3yT) - B KA4eCTBE FOPIOYETO B OK 01 OK 02

JIBUTATEJIIX BHYTPEHHETO CrOpaHus MOABMKHOIO COCTaBa YKEJIE3HOJOPOKHOTO TPAHCHOPTA. I1K1.3

TBepapie yrieBomoponsl (mapaduHbl) — KOMIOHEHTHI )KHIKAX CMAa30K, UCTIOIb3YEMBbIX IS JIP 4,16,23,30

CMa3KM TPYLIMXCS Y3JIOB TEIUIOBO3HBIX JIBUraTelIed, OCEBBIX IOALIMIIHUKOB BaroHOB

AJIEKTPOBO30B, TEIJIOBO30B. | 'aJOreHNpon3BOAHbIE YIIIEBOAOPO/Ibl - B KAUECTBE XJIaJareHTa

B pe(pHKepaTOPHBIX BaroHax.

CamocrosiTesibHasi padoTa odyuyaromuxcsi Nel9

BbluncieHns Mo ypaBHEHMI0 XMMHUYECKOM peakLuU (Maccel, 00bEMa, KOJIMYeCTBa

MCXOJJHOTO BelllecTBa MJIM MPOAYKTA peakUUu MO0 U3BECTHBIM Macce, 00BbEMY,

KOJIMYEeCTBY OJJHOT'0 U3 UCXO/IHBIX BEllleCTB UJIM NPOAYKTOB PEaKILUH).

4.2.3 Ankensl, ankaguensl. CocTaB M 0COOEHHOCTH CTPOEHUS OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Copaepxxanue yuyeOHOro MmarepuaJia

HenpenenbHuble (ankeHbl, aJKUHBI M ainkagueHbl). OcoOEHHOCTH KIacCU(PUKALUUU U
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosydyeHus. ['opeHue aleTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATypHOTO IUITAMEHHU JUIS
CBapKu U pe3ku MeTaioB. [IpakTuyeckoe MpPUMEHEHHE aJKEHOB M aJKaJUeHOB B
JKEIIE3HOJOPOKHOM XO3SMCTBE
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CamocrosiTesibHasi padoTa o0ydarmmxcs Ne2(
[TonGop, ananu3 u npeodpazoBaHue yaeOHON HHPOPMAIIHH.

4.2.4 IlpakTn4yeckoe 3anHsiTue Ne9 PemieHue SKCHIEpUMEHTANBHBIX 3ajad IO TeEME:
"IlosrydyeHne 3TUIIEHA U U3YyUYEHHUE €ro CBOMCTB"

OK 01 OK 02
IpopuiabHble U NMPodecCHOHAIBHO 3HAYUMBbIE 3JIEMEHThI coaep:kaHus. [Ipumenenus K13
[OJIMMEPOB Ha MPENNPHUATHIX >KEJIE3HOMOPOKHOIO TpAHCHOpTa JUIsl AJIEKTPOM3OJISALIUHY, TP 4.16.23.30
PYKaBOB TOPMO3HOW CHCTEMBI TI0€3710B, IPHBOJHBIX pEMHEH, S00HUTOBBIX COCYJIOB T
AKKYMYJISITOPOB, JA€TaJICH U 3alllUTHBIX HOKPHITUH Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE
CamocrositenbHas padora odyuyarommxcs Ne21
Boluncienus mo ypaBHEHHIO XUMUYECKOM peakunu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJAYKTa PEaKlMM MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3
MCXOJHBIX BELECTB WJIK IPOAYKTOB PEAKIIUH).
4.2.5 IIpakTtnuyeckoe 3ansitue Nel() PenieHue 5KCIIEpUMEHTAIBHBIX 3aJad IO TEME:
"AueTuieH u ero romojaoru” (AJIKUHbI) OK 01 OK 02
IIpodunbHbie 1 NMpodeccHOHANBLHO 3HAYMMBbIE JJIEMEHTHI coaepxkaHus. lIpuMmeHeHue K13
MOJIMMEPbl HA OCHOBE IIPOM3BOJHBIX AJIKMHOB B KAa4E€CTBE M3OJISILIMM 3allUTHBIX 000J0YEK 1P 4.16 '23 30
KaOeNbHBIX M3AENUIl U MPOBOJOB, BHYTPEHHEH OTAEIKU MACCaKUPCKUX BaroHOB M BaroHOB T
AJIEKTPOINOE3/I0B
CamocrositenbHas padora o0y4yarommxcs Ne22
[TonGop, ananu3 u mpeoOpazoBanue yueOHOUM uHOpmaruu. [loaroToBka coobuieHU Ha
TeMy 10 BblOOpy: IIpuMeHeHMe aneTHiieHa W €ro TOMOJIOTOB Ha MNPEINpUsATHIX
JKEJIE3HOJJOPOKHOTO TPAHCIIOPTA.
4.2.6 Apenbl. CocTaB, CTpOEHHE, ITOJIyYEHHE OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOIro MaTepuaJa
OcoOeHHOCTH KJIacCH(PHUKAIMM W HOMEHKIATYphl, H30Mepus, (HU3UUeCKHe CBOWCTBA,
XUMHUYECKHE CBONCTBA, CIIOCOOBI MOJIYYCHHUS.

CamocrosiTesibHasi padoTa odydaromuxcst No23

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy TIO0 BbIOOpY: IlpuMeHeHWe apeHOB H WX TOMOJIOTOB Ha MPEIIPUATHIX
JKEJIE3HOJJOPO’)KHOTO ~ TPaHCIOpTa.  TOKCHYHOCTH  apOMAaTHYECKHUX  YIJIEBOJOPOJIOB.
S MOXUMHKATEL.
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4.2.7 Tlpaktudeckoe 3anstue Nell Pemienue skcrnepUMEHTaIbHBIX 3a7ad MO TEME:
"CpaBHUTENbHASI XapaKTEPUCTUKA CIIUPTOB"

IpoduiabHbie 1 MPpodecCHOHAIBHO 3HAYMMBbIE 3JIeMEHThI coaep:kaHusi. OIHOATOMHBIE
CHOUPTHl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUAJIOB HAXOSIIMX CBOE IPUMEHEHUE B
YKEJIE3HOJJOPOKHOM XO3SHCTBE (Kpacka JJis MOKPBITHS MACCAXKUPCKUX U FPY30BbIX BaroHOB;
IUIACTU(HUKATOPBI, MPUMEHSEMbIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKHX JeTajsxX
MOJIBJKHOTO COCTaBa M T.A.). [IpuMeHeHWe HTUJICHTJIMKONS M TJUIEpUHAa B KayecTBe
aHTHU(PHU30B B paauaTopax CHUCTEM OXJAKACHUS MABHraTelel BHYTPEHHETO CrOpaHUS;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJTOYHBIX JKUJIKOCTEH B TMOABI)KHOM COCTaBe
JKEJIE3HOJJOPOKHOT0 TpaHcnopra. [IpakTnyeckoe 3HaYeHHE apOMaTHYECKUX CIUPTOB U UX
MIPOU3BOJHBIX B HKEJIE3HOJIOPOKHOM XO3SIICTBE. Y CIIOBUS MIEPEBO3KU CIUPTOB IO KEJIE3HOU
Jopore

OK 01 OK 02
I1IK1.3
JIP 4,16,23,30

CamocrositenbHas padora od0y4yaommxcs Ne24

[Ton6op, ananu3 u mpeodpazoBanue ydeOHOW WH(popmanuu. [loaroroBka cooOmIeHHM Ha
TeMy 1o BbIOOpY: IIpakTHueckoe 3HaYeHHE OAHOATOMHBIX CIIMPTOB B KEJIE3HOJOPOKHOM
xo3siicTBe. llepeBo3ka COUpPTOB MO JKEJIE3HOM J0pore, MapKHpOBKa Ipy30B. MeTaHO:
xeMopwins U xeMopoOust. DTaHOJ: BelnUyaiiiee 01aro U CTpalrHoe 3710. AJIKOTOJIU3M U €ro
HpO(i)I/IJ'IaKTI/IKa. HpaKTI/I‘ICCKOC 3HAYCHHUEC MHOI'0OATOMHBIX CIIMPTOB B KCJIC3HOJOPOKHOM
xo3siicTBe. [lepeBo3ka apoMaTHUECKUX CIUPTOB MO XKEJIE3HOM 10pOore, MapKUpOBKa IPy30B.

4.2.8 Anbnerunsl. Kap6onosbie kuciotsl. CocTaB, cTpoeHUe, KilaccupuKaius

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

Conep:xxanue yueOHOro MaTepuaJa

OcoOeHHoCTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30Mepusi, (u3nueckue CBOMCTBA,
XMUMHUYECKHE CBOICTBA, CIOCOOBI MosTyuyeHHs. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee neiicteue. CioxHble 23QUpbI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocrositenbHas padoTa odyuyarommxcest Ne25

[TonbGop, ananm3 u mpeoOpazoBanue yueOHOU mHpoOpmaruu. [loaroToBka cooOmieHnit Ha
TeMy IO BbIOOpPY: MypaBbuHas KUCIOTa B MPUpPOJE, HaAyKe M NpousBojacTBe. Mcropus
YKCyca. HpaKTI/I‘—IeCKOG S3HAYCHUE AJIBJACTHAOB W HX IPOHU3BOJHBIX B KCJIC3HOAOPOKHOM
xo3siictBe. IlepeBo3ka  anbAEruIOB IO JKEJIE3HOM J0opore, MapKUpOBKAa TIpPY30B.
HpaKTI/I'-IeCKOG 3HAaUYCHUC Kap60HOBI)IX KHCJIOT U HUX IMPOU3BOAHBIX B XKCJIC3HOAOPOKHOM
xo3stiicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOM JIopore, MapKHpOBKa IPY30B.
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HpaKTI/I‘IeCKOC SHAYCHUE )KUPOB U UX IMMPOU3BOJHEIX B KEJIC3HOOAOPOKHOM XO03sHCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CpolicTBa anberuaoB U KapOOHOBBIX KHCIIOT"
IpopuiabHble U NMPOPECCHOHATBLHO 3HAYUMBbIE JJIEMEHTBHI coAep:KaHusi. MypaBbUHBII
aAJIbACTU KaK KOMIIOHCHT 0aKeIUTOBOrO JlaKka, SABJIAIOIIUMCA AHTHKOPPO3HMOHHBIM
MOKPBITUEM JUIsI BaroHOB. TEKCTONUT KaK OCHOBa Ui W3TOTOBJIEHMSI 3yOuaThIX KoOJec,
BKJIAJIBIIICH TIOIIIMITHUKOB, a TAKXKE KaK dJIEKTPOU30JSATOP. ACOOTEKCTOIUT KaK KOMIIOHCHT
JUISL M3TOTOBJICHUS TPYIIUXCS JeTajedl AUCKOB CLEIJICHHS M TOPMO3HBIX KOJIOAOK Ha
JKEJIE3HOJOPOKHOM TpaHcrnopre. [IpumeHeHue aneroHa B JKEJNE3HOJOPOKHOM XO3sCTBE
[IpumeHeHue 1iaBeseBOM KUCIOTHI AJII OYUCTKH METaNIOB OT PXKABUYMHBI M HAKWIM, B TOM
YUCJlI€ U B KOTJAaX JIOKOMOTHBOB. [lepeBo3ka M MapKUpOBKa adbJETHIOB U KapOOHOBBIX
KHCIIOT T10 JKEJIEe3HOU Jopore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocrosiTesibHasi padoTa odyuarouuxcsi Ne26

Bblunc/ieHUs1 MO0 YpaBHEHUI0 XMMHUYECKOW peakluu (Macchl, 06bEMa, KOJIHUYECTBA
HWCXOJHOrO BellecTBAa WJM IMPOAYKTAa peaKUUU [0 H3BECTHbBIM Macce, O0OBEMY,
KOJIMYECTBY OJJHOTO U3 UCXOJHbBIX BEIIECTB UJM MPOAYKTOB peakiuu). PelieHue cxem
npeBpalieHuu

4.2.10 IIpaxkTuyeckoe 3ansitue Nel2 PerieHue SKCIEpUMEHTAIBHBIX 3a/ady IO TEME:
"Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

IIpodunbHbie 1 NMpodeccHOHATBLHO 3HAYMMBbIE 3JIeMEHThI cojep:kaHusi. byTuianerar
KaK KOMIIOHEHT NeHTadTaJeBbIX 3MaJiel, UCNO0JIb3yeMBbIX /I OKPACKH MaCCaXUPCKUX
BaroHOB U JIOKOMOTHUBOB; 3JIEKTPOU30JIALJHOHHBIX JIAKOB, IPUMEHSAEMbIX IPU PEMOHTE
TATOBBIX JBUTaTesed. MblIA BBICIIMX JKUPHBIX KHUCJIOT KaK 3arycTUTeJU B
IJIACTUYECKHUX CMasKaX, NpPUMEHAeMbIX B pa3/IMYHbIX MexXaHHU3Max JJs CMasKH
NOJIIMIIHUKOB, 3y04YaTbIX KOJIeC, BUHTOBBIX M LeNHbIX IepeJay, LIapHUPHbBIX
COoeJMHEHUH U Jp.

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

CamocrositenbHas padoTa ody4yarommxcest Ne27

[TonroroBka cooOmieHui Ha TeMy 1o BeIOOpY: CioxHbIE A3GUPHI U UX 3HAUYEHUE B IPUPOJE,
ObITY U Ipou3BoCcTBE. JKUPHI Kak MPOJYKT MUTAHUS U XMMHUYECKOE ChIpbe. 3aMeHa )KUPOB B
TEXHUKE HEMUIIEBHIM ChIpbeM. HexBaTka MpPOMOBONBCTBHS Kak TiIoOaidbHAs mpolieMa
YyeJoBeYeCTBA M IMyTH ee pemieHus. Mpuia: mpouuioe, Hacrosimee, Oyaymiee. Cpencrsa
TUTUEHBl Ha OCHOBE KHCIIOPOJICOJCPKAIINX OPraHWYEeCKHX coennHeHuid. CHHTeTHYecKHne
mororue cpenctsa (CMC): 1OCTOMHCTBA U HEIOCTATKH.

4.2.11 AMudbl. AHUIUH

OK 01 OK 02




1 2 4
[IK1.3
JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuaa
OcobeHHOCTH KJIacCH(HUKAlMM M HOMEHKJIATYpBl, H30Mepusi, (HU3NUECKHe CBOICTBa,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIYUCHHUS.
CamocrosiTeibHast padota o0yuyarommxcs: Ne28
[Ton6Gop, ananu3 u mpeoOpasoBanue yueOHoW mHPopMmanuu. [loaroToBka cooOmieHU Ha
TeMy 1o BbiOOpy: JKusHp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPAaCHUTEINH.
[IpakTHueckoe 3HaYEHWE AMUHOB U MX IPOU3BOAHBIX B IKEIE3HOJOPOKHOM XO3SICTBE.
ITepeBo3Ka aMMHOB MO JKEJIE3HOM JOpOre, MApKUPOBKA IPY30B.
4.2.12 JladopaTopHoe 3ausitue (padora) Ned "Amunokucnorsl. benku. PacnoznaBanue
BOJIOKOH"
IpoduabHbie U MpodecCHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI coaep:kanusi. Kanpon — kak OK 01 OK 02
KOMIIOHEHT BHYTPEHHEH OTIENKH MOABUKHOrO cocraBa. [IpuMeHeHHe Kiess Ha OCHOBE OK 04
nojiaMuia B BarOHOCTPOEHHM JUIsl CKJIEMBaHUSA. MHIIOpA-MoOpoIUIacT — Kak OCHOBAa IS [1IK1.3
TEIUIOM30JSIMM ~ M30TEPMUYECKHX, MAaCCAXHUPCKUX U pedprKepaTOpHBIX  BaroHOB. JIP 4,16,23,30
TexHu4eckuid BOWIOK Kak MPOKJIAJAOYHBIM Marepuan B Oykcax MpU PEMOHTE BaroHOB U
JIOKOMOTHBOB.
CamocrosiTesibHasi padoTa o0yuaromuxcs: Ne29
[Ton6Gop, ananu3 u npeobpazoBanue yueOHOM mHpopmarmu. [loaroroBka coobmieHuit Ha
TeMy O BbIOOpPY: 3HaueHHE aMUHOKAIPOHOBOW M aMHHOHAHTOBOM KHCJOT AJIsl OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XUMHYECKHE BOJOKHA U HX
IPUMEHEHHUE Ha JKEJIE3HOIOPOKHOM TPaHCIOPTE.
Tema 4.3 Unentudukanus | 4.3.1 JlabopaTropnoe 3ausatue (padora) NeS "CpoiicTBa yrieBogoB" OK 01 OK 02
OpraHUYEeCKUX BELIECTB, ux | llpodpuiabHbie U npodgeccHOHATBHO 3HAYHUMBbIe 3JIeMEHTHI coaep:xkaHusi. [IpumeHeHue OK 04
3HAaYCHHE W NPUMEHEHUE B OBITOBOW | MIPECCOBAHHOW JPEBECUHBI IS BKJIAQJBIIICH TOJIIMIHUKOB, BTYJIOK, OIOPHBIX IUIUT, IIK1.3
U TIPOU3BOJCTBEHHOM JESITENBHOCTH | U3TOTOBJIEHUS IIECTEPEH MOJIBMIKHOIO COCTaBa JKEIE3HOI0POKHOIO TPAHCIIOPTA. JIP 4,16,23,30
YeJI0BeKa CamocrosiTeibHas padota odyuarommxcsi Ne30
[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
TeMy IO BbIOOpY: VYTIieBoAbl M HX pojib B JKUBOM mnpupone. Pa3Butne caxapHoii
IPOMBINIIEHHOCTH B Poccun.
4.3.2 Ponp xumuM B 00€CHEUYEHHH SKOJOTHYECKOW, HHEPreTHYeCKOW U MHUIIeBOU OK 01 OK 02




1 2 3 4
0e30MacHOCTH [1K1.3
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuaa 2
Ponp oprannyeckoil XMMUM B pELIEHUHM IpOOJEM 3HEpPreTHYeckol Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHUKOB DJHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS Ha KHUBBIE OpPIaHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOJIBI,
XJIODOPTaHUYECKHUE IPOU3BOJHBIC, AIbJETUAbl W Jp.), CMBICI IIOKa3aTeis MpeAeIbHO
JIOIYCTUMOW KOHIEHTPaLuu
CamocrositenbHas padora odyuyarommxcs Ne31 1
[ToaroroBka coobuiennii Ha TeMy 1o BBIOOpPY: YesioBeK B MUpe BelleCTB U MaTepHaJioB.
XUMHUS U 3[1,0pOBbe Yesl0BeKa
Paznea 5. Kunernueckue u TepMOXHMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui 2/1
Tema 5.1 Cxopocte xumuueckux | 5.1.1 IlpakTnueckoe 3anaTue Nel3 PemnieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 2
peakuuii. XuUMHUYECKOe paBHOBecHE | 3aj1a4 1o TeMe: "CKOpOCTh XUMUYECKUX Peaknid. XMMHUUYeCKoe paBHOBecHe" OK 01 OK 02
I[Ipodunbubie U npodeccHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cojep:kanus. bydepHbie I1K1.3
pacTBOpBI B TEXHOJIOTMUECKUX Tpolieccax (MU MEKTPOXUMHUYECKOM HaHECEHUH 3alllUTHBIX JIP 4,16,23,30
HOKPBITUH, B TPOU3BOJICTBE KpacHTesIeH)
CamocrositeibHas padora o0yuarommxcs Ne32 1
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMALIHH.
Pa3zpnen 6. PacTBopsl 2/1
Tema 6.1 Ilonsatue o pacTBopax 6.1.1 Ilpaktuyeckoe 3ansaTHe Nel4 PemieHune NpakTUKO-OPUEHTHPOBAHHBIX PaCUETHBIX 2
3aj1a4 no teMe: "PacTBOpHI, HCIONIB3yeMble B OBITOBOI M MPOM3BOJACTBEHHOM AESATEIbHOCTH OK 01 OK 02
yesoBeka" I1K1.3
IIpopuniabHbie M npodeccHoOHAIBLHO 3HAYMMBIE JJIEMEHTHI coaep:kaHud. IlepeBo3ka JIP 4,16,23,30
Pa3JIMYHBIX KUJKOCTEH MO JKEJIE3HOU JOpOore.
CamocrositeibHas padora o0yuyarommxcs Ne33 1
[ToaroroBka cooOmenuid Ha TeMy IO BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
IIPOU3BOJCTBEHHON JESITEIbHOCTH 4eJI0BEKa. PactBopsl, IIPUMEHSIEMbIE B
JKEJIE3HOAOPOKHOM XO351CTBE
Paznea 7. Xumus B ObITY M IPOU3BOACTBEHHOI [1eSITeJIbHOCTH YeJIOBEKAa 4/2
Tema 7.1 Xwumus B Owsiry wu | 7.1.1 HoBeilmue qocTuKeHUs] XUMUYECKOW HAYKH U XUMUYECKON TEXHOJIOTUU OK 01 OK 02
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07




2 3 4
YeJloBeKa [IK1.3
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuaa 2
Hogelimme nOCTMKEHHUS XMMHUYECKOW HAYKM WM XHMHUYECKOM TEeXHOJOruu. Poimb Xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DHEPreTMYecKod U THIIEeBOM Oe30MacHOCTH, pPa3BUTUU
MenuiuHbl. [IpaBuia moucka u aHaim3a XUMUYECKON MH(POPMAIMK U3 Pa3IUYHbIX HCTOUHHKOB
(Hay4Has ¥ yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBor nHpopmaluu, cetb MuTepHer)
CamocrosiTesibHasi padoTa odyuaromuxcsi Ne34 2
[Touck u ananu3 uH(GOpMaIUK 0 IPUMEHEHUN XUMHYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oyaymiei mpoecCHOHATBHOM AESTETLHOCTH M0 TeMaM: Ba)KHEUIIINE CTPOUTENBHBIE MaTepUaJIbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKJO, KepaMUKa, MaTepHalbl AJi IEKTPOHUKH,
MIPUMEHSIEMBIC B KEIIE3HOIOPOKHOM XO3SHCTBE
7.1.2 TIpoMe:xyTouHasi aTTecTAlMs 10 AUCHUILUTMHE. [ depeHInpOoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoez Il cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 60
OO6s3aTenbHast ayAUTOpHAs yueOHast Harpy3ka (BCero) 40
MPAKTUICCKUEC 3aHSATH 18
nabopaTopHble 3aHATHS (PabOThI) 6
caMOCTOsITelIbHas paboTa 20
TG depeHIMPOBaHHBIN 3a4eT >
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 108
OO6s3atenbHas ayquTopHas yueOHasi Harpy3ka (BCero) 72
IpaKTUYCCKUEC 3aHATUSA 28
naboparopHble 3aHSTUS (PabOTHI) 10
camocTosTelbHas paboTa 36
KOHTpOJIbHAsI paboTa 2

Hmoezosas ammecmayus 6 ¢popme nuddepeHIMpOBaHHOTO 3a4eTa




3. YCJOBUS PEAJIN3AIIMU TPOTPAMMBI YUEBHOM JUCHUIIINHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYyeHHI0

VYueOHass IUCHMIUIMHA peanu3yercs B ydeOHoMm kabOunere: JlaGopatopusi Xumuu
Oouosnoruu
Obopyodosanue yuebHo2o kaburnema:

1. I[Nocago4ynbie MecTa MO KOJIMUYECTBY O0YHAIOIIUXCA.

2. Pabouee MecTo mpernogaBaTes.

3. Meronnyeckue MaTepuasl 0 AUCHUILINHE

4.Becol ananutudeckue (1 mr.).

5. Xumuyeckas nocyaa.

6. Moienu KpuCTaNINYeCKuX pemeToK. (3 mrT)

7.CoopHbIi ipubOp AJis noyueHus ra3os (1 mrT.).

8. Habop Ne3 BC «Illenoumn».

9.Habopsl peakTHBOB IO OPTAHUYECKOM XUMHUH.

10. HaGop uHIUKaTOPOB.

11. HaGop niakaToB 0 HEOPraHMYECKOW U OPraHMYECKOW XUMUU.

Texnuueckue cpeocmea 00yyeHus:

-TB

- BUJICOMarHuTo(hoH

- KOMITBIOTED

Ayouosuzyanvrvle cpedcmea o6yuenus.
1. DVD Opranunueckas xumus. Yacte 2. IlpupogHbie UCTOYHUKHU YIIIeBOAOPOA0B. CMpTHl U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiTo, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. Yrneogsl. 11 onbiTos, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcomepkalue OpraHuYecKue BeliecTBa. benku.
CuHTeTHYECKHE BBICOKOMOJIEKYJISIpPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «I1IxonbHbIil XuMudeckuii axcnepuMeHT 150 MUHYT.

3.2. UndopMmannoHHoe obecrniedeHHne peajn3alui NporpaMmMbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOr0 QoHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Audunorenora N.B. Xumus: y4eOHMK W TPAKTUKYM JUIsI CPEIHETO MPOQECCHOHAIBHOTO
obpazoBanus / N.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., wCOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE HCTOYHUKM:
1. I'ycea, E.B. Xumus mist CIIO.: yue6.-meton. mocodbue / M.P. 3uranmmuna, JI.1. Kynukosa;

Kazan. nau. uccnen. texnoin. yu-1; E.B. I'ycea .— Kazanp : 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: Jisl aBTOPH3. MOIH30BATEIICH.

2. YepnukoBa H.IO. Xumus B moctymHoM u3noxeHHH: ydeOHoe mocobue mis cno / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHslid // JlaHb: s3nexkTpoHO-OMOmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamenus: 31.03.2023) / - Pexum mocryma: mis
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4HO-mOnyJISIpHBIA TPOCKT «IJIEMEHThI OOJBIION Haykd « ((hU3MKa, XUMUS, MAaTEMATHKA,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH Hayku, KHHWTH, HAyYHO-TIOIYJISIPHbIC

CTaTbH, JIEKIMH, SHUMKIONEeaun. https://postnauka.ru/themes/chemistry - nekuuu mo XMMuHA Ha

caifre IloctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyna: cBOOOAHBIM.

2. CaiiT Hay4yHO-IOIYJIIPHOTO KypHaia «XuMHs M 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.

3. CaiiT 0 XWMHHU: KJIacCHYEeCKHe YyUYEOHWKH, CHPAaBOYHUKH, OSHIUKIONEINUHU, TIOMCK
OpPraHMYeCKHUX M HEOPraHMYECKUX PeaklMii, COCTaBIE€HUE ypaBHEHUH peakuuid. https:// www.
xumuk.ru/ Pexxum goctyna: cBOOOAHBII.

4. Tlnarpopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(PEPEHITNHN. [ DIEeKTPOHHBIIA

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

5. DOmnektpoHHas wuH(poOpManMoHHO-OOpa3oBaTenbHas cpexna Ha miaatgopme  Moodle.

[OnexTpoHHbIi pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 Ilporpamma oOecnedeHa HeOOXOAMMBIM KOMILIEKTOM JIHIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa peE3yJbTaTOB OCBOCHUA O6H.[€O6paSOBaTeJ'II)HOI71 JUCHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX

KOMIIETEHIIMH 10 pa3jienaM U TeMaM CoAep KaHMsl ydeOHOro Marepuaia.

[TpomesxyTounas arrecrauus B popme 1udhepeHIMPOBAHHOTO 3a4eTa.

O6uue komnerenun (OK), Pasznen/Tema THII OIIEHOYHBIX
JIMYHOCTHBIE pe3yabTaTsl (JIP) MepOoNpHUATHIA
OK.01 Pl: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBJICHUC
IIK 1.3 P3: Tema 3.1 XUMUYECKUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganuss Ha MCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XAMHYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3BaHUH COCIWHECHUH  II0
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO COr03a
TEOPETHYCCKOM M TIPUKJIIATHOM
XUMHH u TPUBHAIILHBIX
Ha3BaHUN IJIS COCTaBIICHUS
XUMHYECKHUX (POPMYIT;
- 3aciaymmMBaHuE COOOIICHUIA
1 OIICHKA WX MOATOTOBKH;
- PesynmbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITCIIBHBIX PaloT;
- Pesynbrar  BBINOJTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHus;
- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmMBaHuE COOOIICHUM
K 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX HOATOTOBKH;
33 - 3ajaHus Ha HWCIIOJIB30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XMMHYECKOM CHMBOJIMKH U
4.3 Ha3BaHMl  COCAWMHECHUH MO
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUUECKOU U IIPUKIIATHON
XUMHU u TPUBHAIILHBIX

Ha3BaHUU [JJIi COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pesynprar  BBIMOJTHEHUS
MPAKTUYECKON paboTHI;
-IIpakTHKO-OpUEHTHPOBAaHHbBIE
3a/1aHus;




- Iloxbop,
npeoOpa3oBaHue
nHpopmaruu

aHAM3 |
yueOHO

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3aciymuBaHue COOOIICHUM
Y OLIEHKA UX MOJTr0TOBKH;

- 3agaHusl Ha MCIOJIb30BAHUS
XUMHYECKOM CHMBOJMKH U
Ha3sBaHUU COEOUHEHUU IIO
HOMEHKJIAType
MEXTyHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHH U TPUBUAIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX (POpMYIT;

- PesynbraT  BBINOJIHEHUS
BHEAYyIUTOPHBIX
CaMOCTOSITENIbHBIX paboOT

- PegynmbraT  BBINOJHEHUS
MPaKTUYECKON pabOThI;

- PegynmbraT  BBINOJHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3aJlaHus;

- ITon6op,
npeoOpas3oBaHue
uHbopMaluu

aHAM3 |
y4eOHOI

OK.07

K 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uH(pOpMaLUK;

aHaMM3 |
yueOHOi

S HEPEYEHDB UCITIOJIB3YEMbBIX METOJOB OBYUEHUA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIE YIPAKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe

U3YYEHHOT0 MaTepHaa

5.2 AKTUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTHYCCKHUC 6ecem>1, AUCKYCCHH, prrJ’IBIfI CTOJI1,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




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

