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1 MACIIOPT PABOYEN MPOrPAMMBI YYEBHOM JUCLHUNIAHBI
OVl 12. XUMUS

1.1 ObsacTh NnpUMeHeHHus1 padoyeil MporpaMMbl
Pabouast mporpamma y4eOHOW TUCIUIUIMHBI SIBISETCS YacCThIO MPOrPaMMBI

cpennero (mosHOTO) oOOmEro o6bpazoBanus mno cnenuansHocTH CIIO  23.02.06
TexHuyeckass SKCIUTyaTal[dsl MOJBIKHOTO COCTaBa >KEJIE3HBIX JOpOr (HampaBieHHE
MOJITOTOBKHU: 3JMEKTPOIOIBUKHONU COCTAB)

[Ipu peanmuzanuu pabodeld TpoOrpaMMbl MOTYT HCIIONB30BATHCS Pa3TUYHbIC
oOpa3oBaTeNbHbIE TEXHOJOTHH, B TOM 4YHCIE AUCTAHLMOHHBIE O0Opa30BaTENIbHBIC
TEXHOJIOTHH, JIEKTPOHHOE 00yUYEHUE.

1.2 MecTo yueOHo# qucuunannsl B crpykrype OIOII-TIIICC3:

TpynoeMKOCTh TUCHUIUIMHBL «XUMHs» Ha 0a30BOM YpPOBHE COCTaBIsieT 72 yaca, U3
KOTOpbIX 64 yaca — 0a30BbId MOAYJNL (6 pa3lesioB) U 8§ 4acoB — MPHUKIAAHONW MOAyJb (1
paszein), BKJIIOYAIONIMN  MPaKTUKO-OPUEHTUPOBAHHOE  COJEpPXKAHUE KOHKPETHOM
npodeccun Wiv CrenuaibHOCTH.
[IpuknamHol MOAyNb BKIIOYaeT OOuH pasgen. Pasmen 7 «Xumusg B ObITY H
MIPOM3BOACTBEHHOM JEATEIHLHOCTH YEIOBEKay peannsyercs A cnenuanbHoctr 23.02.06
TexHuyeckas SKCIUTyaTalusl TMOABMXKHOTO COCTaBa KEJIE3HBIX JOPOr Ha Marepuae,
CBSI3aHHOTO C DKOJIOTHMYECKON O€30MacHOCTBI0 M OIIEHKOM HOCJIEACTBUII OBITOBOM H
MTPOU3BOJICTBEHHOM AEATEILHOCTH, TI0 OTPACIsiM Oyayiiei mpo(ecCuoHaIbHOM eSITebHOCTH
00yYaroIuXcsl.

1.3 Ilnannpyembie pe3yJibTaThl OCBOCHUSI Y4eOHOM IUCHUIINHBI:
1.3.1 Ilenb yuyeOHON AUCITUTUTHHBIL:

@opMHUpOBaHUE y CTYJIECHTOB IIPEACTABICHUS O XMMHMYECKOM COCTABIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHbI MUpPAa KaK OCHOBBI INMPHUHSATUS PEUICHUN B JKU3HEHHBIX W
POU3BOJICTBEHHBIX CUTYALIUSIX, OTBETCTBEHHOIO MOBEICHUS B IIPUPOJHOM Cpeie.

3agaum MUCHUILINHBL

1) chopmupoBaTh IOHMMaHHE 3aKOHOMEPHOCTEH MPOTCKAHHS XHMHYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW cpene, LENOCTHOM HAydyHOM KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBIATH (OPMYJIbI HEOPraHWYECKUX M OPraHUuYeCKUX
BEINIECTB, YPABHEHUS XWMHYECKHX PEAKIMiA, OOBSCHITH WX CMBICI, WHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBarh HAaBBIKM  TIPOBEJCHUS  NPOCTEHIIMX  XUMHYECKHX
AKCIIEPUMEHTAIBLHBIX MCCIICIOBAHUHN C COOIOCHUEM MPaBUl OE30MaCHOTO OOpaIlEHHUs C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHs HCIIOJIB30BaTh HH(POPMAIMI0 XUMHYECKOrO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHs MPOTHO3UPOBATH TMOCICACTBHS CBOCH JCATEIILHOCTH M
XUMUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHMMAHWE 3HAYMMOCTH JIOCTIIKCHHHA XHMHWYECKOH HAyKUd |
TEXHOJIOTUH ISl Pa3BUTHS COMAILHOM U IIPOU3BOJICTBEHHOM cep.



1.3.2 B pe3ynbpTaTe 0CBOCHHS YU4€OHOM TUCUHUIIITUHBI 00y4YaroImUics T0JKEeH

yMeTh:

- HAa3bpIBaTh M3YYEHHBIE BEIIECTBA MO "TPUBHAIBHOW" WIM MEXIyHApOIHOU
HOMEHKJIATYpE;

- OIPEIEIATh: BAJICHTHOCTh U CTEIEHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB, THII
XMMHUYECKON CBA3U B COCIMHEHHSX, 3apsA]l MOHA, XapaKTep Cpeabl B BOAHBIX PACTBOpAX
HEOPraHMYE€CKUX COCAUHECHUM, OKUCIUTEb U BOCCTAHOBUTEND, TPUHAJIEKHOCTh BEIIECTB
K Pa3JIMYHbIM KJIacCaM OPTaHMYECKUX COEAUHEHUN;

- XapaKTepU30BaTh: JJIEMEHThl MAJIBIX IMEPUOAOB IO HX TOJIOKEHUIO B
[Tepuomuueckoii cucreme .M. Menpaeneena; obOmme XUMHUYECKHE CBOMCTBA METAJJIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKHMX M OPraHUYECKHUX COEIUHEHMUIL;
CTPOCHHUE U XUMUYECKUE CBOMCTBA N3YUEHHBIX OPTaHUYECKUX COEIUHEHHI;

- OOBSCHATBH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MIPUPOIY
XUMUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOM, META/UIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOUN PEeaKIIUU U MOJ0KEHUS XUMUUECKOTO PABHOBECHS OT PA3IUUYHBIX (DAKTOPOB,;

- BBINOJIHATH XWUMHYECKMH DJKCHEPUMEHT 1O PACIO3HABAHUIO BAKHEHIINX
HEOPraHMYE€CKUX U OPTaHUYECKUX BEILECTB;

- NPOBOJUTH  CaAMOCTOATENIbHBIA  TMOWUCK XUMHUYECKOW  uHpopMamuum C
HCMOJIb30BaHUEM Pa3IMYHBIX MCTOYHHUKOB (HAy4YHO-TIOMYJISIPHBIX W3/IaHUH,
KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETa); HCHOJIb30BaTh KOMITHIOTEPHBIE
TEXHOJIOTUH JIJIs1 00pabOTKH U Mepejaur XUMUYECKON HH(OPMAITUH U €€ MPEICTABICHUS B
pazNUYHBIX (OopMax; MCHOIB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUYECKOU
JESTEIPHOCTH Y TIOBCEJHEBHOM JKU3HU MJiA: - OOBSCHEHUS XHUMHUUYECKHUX SIBICHHM,
MPOUCXOMSIIUX B MPUPONE, OBITY U HAa MPOU3BOJICTBE; - OMPEICICHHUS BO3MOMXKHOCTH
MPOTEKAHUSI XUMHUYECKHUX [MPEBPAIICHU B pAa3JIUYHBIX YCIOBUSIX M OLEHKH HUX
MOCJIE/ICTBUM;

- HKOJIOTMYECKHU TPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEN CPEIE;

- OLICHKM BIIMSIHUA XUMHUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH Cpelbl HA OPraHU3M
YEJIOBEKA U JIPYTUE KUBBIE OPTAHU3MBI;

- OesomacHoro oOpalieHuss ¢ TOPIOYMMHU M TOKCUYHBIMU  BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBaAHUEM;

- MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIIEHTPALIMU B OBITY U HA MMPOU3BOJICTBE;

- KPUTUYECKOMN OIEHKH JOCTOBEPHOCTH XMMUUYECKOW MH(OpMaINK, MOCTyHaOIIeH
13 pa3HbIX HICTOYHUKOB;

- TIOHMMAaTh B3aUMOCBS3b Y4YEOHOW IUCHUIUIUHBI C OCOOCHHOCTSIMHU mpodeccuu
poeCCUOHATIEHOM JESTEIHHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUS 110 JAHHON yueOHOM
TV CLUILUIAHE.

3HATH:

- BAXKHEHWIINE XUMHUYECKHE IOHSTUA: BEIIECTBO, XUMHUYECKUU JJIEMEHT, aTOM,
MOJIEKYJia, OTHOCUTEIIbHBIE AaTOMHASI U MOJICKYJISIPHASI MACChI, MOH, aJlJIOTPONUS, U30TOIIbI,
XUMHUYECKasi CBS3b, AJIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTh, CTENIEHb OKHUCIJICHUS, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO
CTPOEHHUSI, PACTBOPHI, IEKTPOIUT U HEIIEKTPOJIUT, BJIECKTPOJUTHYECKAsT THUCCOLMALINS,
OKHUCJIUTETb 151 BOCCTAHOBUTED, OKHCJIEHUE " BOCCTaHOBJICHHUE,



TeroBo 3G EKT peakluu, CKOPOCTh XWMHUYECKOW peakiuu, KaTaliu3, XUMHUYECKOe
paBHOBECHE, YTIAEPOIHBINA CKeNeT, QYHKIMOHATbHAS TPYIIa, H30MEPHs], TOMOJIOTHSI;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
MEPUOINYECKUI 3aKOH,;

- OCHOBHBIE TCOPUHU XUMHUH: XUMHUYECKOUN CBSI3H, JIEKTPOJIUTUUSCKON TUCCOTHAITIH,
CTPOEHUS OPTaHUYECKUX COCTNHCHU;

- Ba)XHEHINIME BEIIECTBA M MaTepUajbl: OCHOBHBIC METAJIBI W CIIABHI; CEpHas,
COJIIHAsI, a30THAs U YKCYCHasi KUCIOTHI; IIEJIOYH, aMMHaK, MUHEpaJIbHbIE YJI0OpEHus,
METaH, TUJICH, alleTUJieH, OC€H30J1, 3TaHOJ, KUPbI, MbLJIA, IJIIOKO3a, caxapo3a, Kpaxma,
KJIeTYaTKa, OCJIKH, UCKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA, KAYUYyKH, IJITACTMACCHI.

1.3.3 [Iimanupyembie pe3yabTaThl OCBOSHUS YU4€OHOTO MpeMeTa:

Oco0oe 3HaueHue yueOHbI npeaMer umeeT npu GopmupoBanuu U pazsutuu OK.

Oo6mue IlnannpyemMble pe3yJibTaThbl 00y4eHH s
KOMIIeTEHIIM U O6mue’ JIncuunInHaApHbIe
OK 01. B yacTu Tpy10BOIr0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOH
Boi6upats ciocobsr | - TOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMHUYECKHX 3HAHUM, KOTopas
pelieHus 3aaaq [IEHHOCTH MacTepCTBa, TPYI0II00UE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccnoHanbHOM
JesITeIbHOCTH
MIPUMEHUTEIHHO

K pa3jIN4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM ACATCIIBHOCTH

TEXHOJIOTUYECKOil U COLIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTb
HMHUIMHAPOBATh, IUTAHUPOBATh U
CaMOCTOSITEIIbHO BBINOJIHATh TaKyo
NesITeIbHOCTD;

- UHTEpEC K  pa3iuuHeiM  chepam
npodeccnoHaTBEHOM

NeSTeTbHOCTH,

OBiaieHne yHHBEPCAJIbHBIMH Y4Ye€OHBIMU
MO03HABATEJIbLHBIMH 1€ CTBUAMM:

a) 0a3oBble JIOTHYECKHe IeHCTBHUS:

- CaMOCTOATEIbHO  (POPMYIHPOBATH u
aKTyallu3upoBaTh MPoOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WU
OCHOBAHUSI JIISl CPaBHEHUS, KJacCU(UKAIMH U
0000IIICHNST;

- OIpENENATh LIEU JeITEILHOCTH, 3a]aBaTh
napameTphbl U KpUTEPHH UX TOCTHKEHHS,

- BBIABJIATH 3aKOHOMEPHOCTHU U IPOTHBOPCUHA
B pacCMaTpHUBAEMBbIX SBIICHUSX;

- BHOCUTb  KOPPEKTUBbI B  JIESITEIBbHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJBTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KPEaTWBHOE MBIIUICHHE TMIpU
pelIeHNH )KU3HEHHBIX POOJIeM

0) 0a30BbI€e HCCIEN0BATEILCKHE NeHCTBHS:

- BJIAJICTh HaBbIKAMH y4eOHO-

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, P-, d-3J€KTpOHHBIE
opouTan aTOMOB, HOH,
MOJIEKyIIa, BAJICHTHOCTD,

AJIEKTPOOTPULIATENILHOCTD,
CTETIEHb OKHUCJICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJIIDHAsl Macca,
MOJIIpHBIL  00BEM, YIIIEPOIHBIN
CKeJleT, (PyHKIMOHAIbHAs TPyTINa,
paguKai, W30MEpHs, H30MEpbI,
TOMOJIOTUYECKUH psifl, TOMOJIOTH,
YIJIEBOAOPOABL,  KUCIOPOA- |
a30TCOJepXKAIE  COEAUHEHMS,
OMOJIOrMYECKU AKTUBHBIE
BemecTBa  (yrieBOAbl, IKUPBI,
Oenku), MOHOMEp, TOJHMeEp,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHUS, KpUCTAIMYECKAs
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHMCIUTENBHO-
BOCCTAaHOBUTEIIbHBIE, 3K30- U
SHJIOTEPMHUYECKHE, peakiuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTBI,  HEJIEKTPOJIUTHI,
AIIEKTPOIUTHUECKAS
JccoLanus,
BOCCTaHOBHTEIID,

OKHUCITUTE]Th,
CKOpPOCTh

VKa3bIBAIOTCS INYHOCTHBIE U MeTanpeameTHbie pesyiabratel u3 ®IOC COO (B mocnenneii pemakimu ot 12.08.2022) B
OTraroyibHo# Gopme, popmupyembie 00IIe00pa3oBaTENbHON AUCIUITITHHON
2 MucuMiiuHapHble (MPEeIMETHBIE) PEe3yNIbTAaThl YKa3hIBAKOTCA B COOTBETCTBMH C X MOJHBIM nepeuHem Bo ®IOC COO (s
nocneanei pepakiuu ot 12.08.2022)




HCCIIEI0OBATEILCKON u MPOEKTHOM
JIEATCIIBHOCTH, HaBBLIKAMHA pazperieHus
npo0sem;

- BBIABIITH NPHYMHHO-CIIC/ICTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3371ady, BBIIBUTATh THIIOTE3Y
€e  pelICHWs, HAXOAUTh APTyMEHTHl UL
JIOKa3aTenbCTBA CBOMX YTBEPIKJICHUH, 3a/1aBaTh
napameTpbl ¥ KpUTEPHU PEIICHHUS;

- aHAJIM3UpOBaTh  IONYYEHHBIE B  XOJE
peIIeHUS 3aJa4d  pPe3yJbTaThl, KPUTHYECKU
OLICHMBATh ux JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
u MPAKTUIECKYIO obnactu
KHU3HENIESITEIbHOCTH;

- yMeTh MHTErPHPOBATh 3HAHHS M3 Pa3sHbBIX
MPEIMETHBIX 00IacTel;

- BBIIBATATh ~ HOBBIE  WJIEW,  Mpeyararh
OPUTHHAITBHBIE TOIXOBI M PEILICHHS;

- CIOCOOHOCTh WX WCIOJNB30BaHHUSA B
ITO3HABATEIbHON Y COLIMAIBHOM ITPAKTHKE

XUMHYECKOU
XUMHAYECKOE

peaKIuu,
paBHOBECHE),
TEOPUM W  3aKOHBI  (Teopus
XUMHYECKOTO CTpOCHUS
oprannyeckux BemectB  A.M.
Bytnepoga, Teopus
AMEKTPOIUTUICCKOM
JIUCCOLIMAIINN,  TEePUOIUICCKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMUCCKUIM  SI3bIK ~ XHUMHUH,
(aKkToJIOrMUeCKue  CBENCHUS O
CBOWCTBAX, COCTaBe, IIOJIyYCHUH U
0e301acHOM HCIOJIb30BaHUHI
BOKHEHUIITNX HEOPTAaHWYECKUX U
OpPTaHWYECKUX BEIICCTB B OBITY
U TMPAKTUYCCKOW ACSITETbHOCTH
YEJIOBEKa,
- YMETh BBUIBIISITH XapaKTCPHBIC
TIPU3HAKH u B3aMMOCBSI3b
W3yUYCHHBIX TIOHSTUH, IPUMCHSITh
COOTBETCTBYIOIINE IMOHATHS TIPH
OTIMCAHUU CTPOCHHUS U CBOWCTB
HEOPTraHUYECKUX U OPraHUnYECKUX
BEIIECTB M HX TPEBpAIICHUN;
BBISIBJISTh B3aHMOCBSI3b
XUMHYECKHUX 3HAHUHI c
MOHSATUAMH ¥ TIPE/ICTABICHHUSIMU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEIMETOB;
- YMETh HCITOJIh30BaTh
HaMEHOBAaHHS XUMHUYECKUX
COCIMHEHUN  MEXKIyHApPOIAHOTO
COor03a TEOPETUYECKON 5
MIPUKIIATHOM XUMHUHA "
TPUBHAITLHBIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWICH, TJIMIEpUH, (eHo,
dbopmanbaerus, YKCYCHast
KHUCJIOTA, TJIMIWH, yYTrapHBIA Ta3,
YTJIEKUCIIBII ras, aMMHAK,
raiieHas M3BECTh, HETalleHas
U3BECTh, IIUTHEBAs coga H
JPYTHX), COCTaBJISATH (HOPMYJIBI
HEOPTaHUYECKUX M OPTaHUIECKUX
BEIIIECTB, YPABHEHUS XUMUICCKUX
peakiuii, OOBSICHATh WX CMBICI;
TIOJITBEPIKIATh XapaKTepHBIE
XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMH U  3alUCAMU
YpaBHEHHIA XUMUYECKUX
pEeaKLuii;




- yMeTh yCTaHaBJIMBaTh
MIPUHAICKHOCTD W3yYEHHBIX
HEOPraHUYECKUX u
OpraHMYeCcKuX BEILIECTB K
ONpENeNIeHHbIM  KJlaccaM U
rpymmnam COEIMHEHUI,

XapaKTCpru30BaTb HX COCTaB U

Ba)KHEHIIINE CBOIICTBa;
OTIpENIeNIATh BUJIbI
XUMHAYECKHX cBsizei
(koBajyieHTHas, MOHHas,
METaJTn4yecKasi,  BOJOPOJIHAs),
TUIBI KPUCTALTMIECKUX PEIICTOK
BEIIIECTB; KJIaCCU(PHIIUPOBATH
XUMHUYECKHE

peaxIuu;

- c(popMHpOBaTh MIPEACTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAY4YHON KapTHHBI
MHpa, pojii XMMHUHU B IMO3HAHHUU

SBJICHUI [IpUPOABL, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKIMOHATBHOM TPaMOTHOCTH,

HEOOXOMMMOW Il peIICHHS
MIPAKTHYECKUX 3a1a4 51
SKOJIOTHYECKH  OOOCHOBAHHOI'O

OTHOUIEHUSI K CBOEMY 3/10POBBIO
U IIPUPOJHOU CPEE;
- YMETb IPOBOAMTH PACUETHI IO

XUMHUYECKUM  (opMmysnaM |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3neckux BEJINYHH,
XapaKkTEPU3YIOIMX  BELIECTBA C
KOJINYECTBEHHON CTOPOHBL:
MAacchl, o0bemMa

(HOpMasnbHBIE YCJIOBHSI) Ta30B,

KOJIM4YeCTBa BEIIECTBA;
HCI0JIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUSA JUTSL
MIPUHATHS pelieHnit B
KOHKPETHBIX JKU3HEHHBIX
CUTYyALHsIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM.

OK 02. B o0s1acTn HeHHOCTH HAYYHOT0 NO3HAHUSI: - yMeTb  IUIAHUPOBATb U
Hcnonp3oBath - c(hOpMUPOBAHHOCTb MHPOBO33PEHMS, | BBIIOIHATH XUMHYECKUI
COBpEMEHHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | OKCIEPHMEHT (mpeBpareHust
Cpe/CTBa TIOMCKa, | Pa3BUTHUs HAYKH U OOIIECTBEHHON NPAKTHKH, | OPTaHMYECKUX  BEUIECTB  IIPU
aHaIm3a 1 | OCHOBaHHOI'O Ha JAAJIOre KyJIbTYp, | HarpeBaHUU, IOJyYEHHUE STHUJIEHA
UHTEPIIPETALIMH CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B | U U3YUYEHHE €ro  CBOMCTB,
MHpOpMAIIHI 1 | TIOJUKYJIBTYPHOM MHPE; Ka4eCTBEHHBbIE  PEaKUMM  Ha
HH(POPMALIHOHHBIC - COBEPIICHCTBOBAHUE A3BIKOBOU U | aIbAETHIBI, KpaxMmall, YKCYCHYIO

YUTATENIbCKOW  KYJNBTYphl  KaK  CPEJICTBA | KUCIOTY; JIeHaTypauusi OelKoB




TEXHOJIOTUU JUTSL | B3aMMOJEUCTBUSI MEXAY JIIOJbMH M MO3HAHUSA | IPU ~ HArpeBaHWM,  L[BETHbIC
BBITIOJTHEHUST ~ 3a/1ay | MHUDa; peakuuu  O€NKOB; MPOBOIUTH
npoeCCHOHANBHOM | - OCO3HAHUE LIEHHOCTH HAYYHOM JEATENBHOCTH, | PEaKUUMM ~ HMOHHOro  oOMeHa,
JIeSITEeIBHOCTH. TOTOBHOCTh  OCYIIECTBJISATh HPOEKTHYIO U | ONPENEeNsiTh  Cpely  BOJHBIX
UCCIE0BATENBCKYIO JeATEeNIbHOCTh | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIBHO U B TPYIIIIE; peakuuu Ha cyibdar-, kKapOooHat-
OsJajieHne YHMBEPCAIbHBIMH Y4eOHbIMH U XJIOpUJI-aHUOHBI, HA KAaTHUOH
N03HABaTeJILHBIMU J1efiCTBUAMU: aMMOHUSI; peliarb
B) padora ¢ uHopmanuei: AKCIIEPUMEHTAIILHBIC 337aud 10
- BIIQJICTh HABBIKAMH TOJTyYeHUs MHGPOPMAILIUHM | TeMaM "Meramibr" u
u3 HMCTOYHHUKOB pa3HbIX TUMOB, | "Hemeramwisl'") B COOTBETCTBUH C
CaMOCTOSITEJIbHO OCYLIECTBIISTh NIOMCK, aHAIN3, | IIPABUIAMU TEXHUKHU
CHCTEMaTH3ALIHIO U MHTEpIPETANIO | 0E30MaCHOCTH TPH OOPAICHUH C
uHpopmaImn Ppa3IMuHbIX BUJIOB U | BEIIECTBAMU M JIaOOpaTOPHBIM
¢bopm npencTaBieHus; 000py/IOBaHMEM;  IIPENICTaBIIATH
- CO37[aBaTh TEKCThI B Pa3MYHBIX (hOpMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ayIMTOpHHM, BBIOMpAs ONTHUMAJIBHYIO (OpMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakimii U opMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  3THUX
nH(OpPMALIMK, €€ COOTBETCTBHE NPABOBBIM M | PE3yJIbTATOB;
MOPaJIbHO-ITUYECKUM HOpPMaM; - yMeTb aHAIN3UPOBATh
- HCMOJIb30BaTh CPE/ICTBAa MH(OPMALIMOHHBIX U | XUMHUECKYIO HUH(pOpMALIHIO,
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PELICHUU | MOTY4aeMYIO u3 Pa3HbIX
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U | ICTOYHUKOB (CPEACTB MAacCOBOM
OpraHM3allMOHHBIX 3aJad ¢ coOirofeHueM | uHpopmaimu, cetb MHTepHET U
TpeOoBaHu SPrOHOMUKH, TEXHUKU | APYTHE),
0e30macHOCTH, TUTUEHBI, | - BIQJETh OCHOBHBIMH METOJIaMU
pecypcocOepexeHus, IIPABOBBIX U | HAQy4YHOTO TII03HAaHWs BELIECTB U
TMYECKUX HOpPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0C30IMaCHOCTH; (HabmoieHME, U3MEpeHue,
- BJIQJIETh HAaBBIKAMHU PACMO3HABAaHUSI M 3AIUTHI | SKCIIEPUMEHT, MOJICTMPOBAHUE);
uHpopMaly, UHPOPMAIMOHHON OE30MacHOCTH | - YMETh MPOBOAMUTH PACUETHI IO
JMYHOCTH XUMHUYECKUM  (opMmysnaM |
YpaBHEHUSM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BAaHUEM
(bUBUIECKUX BEJINYMH,
XapaKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bema (HOpMajbHbIE
YCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHUS
JUIsl  TPUHATUS  pelieHuil B
KOHKPETHBIX KHM3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c
BEIIECTBAMH M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpPa3BHUTHIO, | -  yME€Tb  IUIAHUPOBaTb |
OS¢ dexTuBHO CaMOCTOSITETIBHOCTH U CAaMOOIIPEEIIEHHUIO; BBITIONTHSITH XUMHYECKUI
B3aUMOJICMCTBOBATh | - OBJIQJICHHC HaBbIKaMHU Y4eOHO- | BKCIIEPMMEHT (mpeBpareHus
u paboTarh B | MCCIIEIOBATENIbCKOM, MPOCKTHOM U COIUAIBHON | OpraHMYeCKUX  BELIECTB  PH
KOJIJIEKTUBE H | ACATCIIBHOCTH; HarpeBaHuH, IOJIy4YCHUE DTUIIEHA
KOMaH/IE. Osnajenne YHUBEPCAJIBHBIMHU | ;i p3yyeHHME  €ro  CBOMCTB,

KOMMYHUKATHBHLIMHA JefCTBUSMH:




0) coBMecTHasi 1eATeJIbHOCTD:

- TNIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ UHAWBUAYaJIbHON padOThL;

- TPUHUMATb LIETM COBMECTHOM JIESITeNIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHPOBATH JICHCTBUS
Mo ee JOCTH)KCHHMIO: COCTaBJIATH IUIaH
JNEUCTBUM, paclpeiesisiTh poJid C  YYETOM
MHEHHUI YYaCTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM palOThI;

- KOOPIMHUPOBaTh M BBIIOJHATH padOTy B
YCIOBUSIX ~ PEalbHOTO,  BUPTYaJIBbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYILIECTBISTh IO3UTUBHOE CTPATETHYECKOE
MOBEJACHWE B  pA3IMUHBIX  CUTYaIMsX,
MIPOSIBIISATH TBOPYECTBO UM BOOOpaKEHHE, OBITH
WHHUIUATHBHBIM

Osaagenne YHUBEPCAJIbLHBIMH
peryJIITHBHBIMM J1€iiCTBUSIMM

r) NpUHATHE ce0sl M APYTUX JI0Iei:

- IPUHAMATh MOTHBBEI M apryMEHTBl IPYTHUX
JOAEH IIpH aHaIM3e pE3yNbTaToB
JEATENbHOCTH;

- MPU3HABaTh CBOE MPAaBO M TIPaBO JPYTHX
JIrONIEl Ha OIINOKMU;

- pa3BUBaTh CIOCOOHOCTh IIOHMMAarb MHpP C
TO3UIIMHU JPYTOro Y€J0BEKa,;

Ka4eCTBEHHBIE  pEaKIMh  Ha
aNbIETUbl, Kpaxmall, YKCYCHYIO
KUCIIOTY; JCHaTypaius OeJIKOB
Ipyd  HAarpeBaHWHW,  IIBETHbIC
peakiuu  O€NKOB;  MPOBOIUTH
peakuuu  HMOHHOTO  OOMeHa,
OmpeneNniaTh  Cpeay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbIE
peakimu Ha cynbgar-, KapOoHaT-
U XJOpUA-aHUOHBL, Ha KaTHOH
aAMMOHWUS; periaTh
AKCIIEPUMEHTAIbHBIE 3aJaudl 0
TeMaM "Mertasuib" "
"Hemeramibl'") B COOTBETCTBUHU C
NpaBUIaAMH TEXHUKHU
0€30IacHOCTH TIpU OOpAIICHUH C
BEILIECTBAMH U JIJAOOPAaTOPHBIM

00Opy/ZIOBaHMEM;  TIPEICTABIISTH
pe3ybTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3ammcu
YpaBHEHUH  COOTBETCTBYIOLIMX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIbI Ha  OCHOBE  JTHX
pe3yJIbTaToB

OK 07. B o00s1acTH 3K0J10THY€CKOTr0 BOCIIMTAHUS - chopMHpOBATH MPEICTABICHUS:
CopnelicTBOBaTh - copMHPOBaHHOCTH HKOJIOTUYECKOM | 0 XMMHYECKOH COCTaBIIAIOLIEH
COXPaHEHUIO KyJIbTYpPbI, TIOHUMAaHHE BIIUSHUS COLIMAIBHO- | €CTECTBEHHOHAYYHOM KapTHHBI
OKpY’Karomield cpespl, | IKOHOMUIECKAX — MPOLECCOB HAa  COCTOSHUE | MUPA, POJIM XUMHHU B MO3HAHUU
pecypcocbepexenno, | IPUPOIHON U COLMAIBHOW CPEJlbl, OCO3HAHUE | SBICHUH [IpUPOBL, B
NPUMEHATh  3HaHMs | VIOOATBHOrO  Xapakrepa  JKOJOTHYECKUX | (OPMHUPOBAHMM  MBILUICHUS 1
00 W3MeHeHun | Ipooiem; KYJIBTYPbI JINYHOCTH, ee
KIMMAaTa, MPUHIMMNE! | - IUIAHAPOBAHHME M OCYIIECCTBIICHHE JCHCTBYI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
GEPEKITHBOrO OprZKa}omeﬁ cpelie Ha OCHOBE 3HAHHS IIENel | HEOOXOMUMOM Al pelleHHs
IIPOM3BOJICTBA, YCTOMYMBOTO pa3BUTHSA YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a41
> PeKTHBHO AKTHBHOE HETIPHSTHE JENCTBUH, TPUHOCSIINX | DKOJOTMYECKH  OOOCHOBAHHOIO
eHCTBOBATD B | BDEI OKpYXKArOIIEH Cpere; OTHOLUCHNS K CBOEMY 310POBDbIO
Ype3BBIMANHBIX - yMeHHE MIPOTHO3UPOBATh | U IPUPOJHOM Cpene;
CHTYAIHSX. HeOIaronpusiTHbIE OKOJIOTHYECKHE | - YMETb COOJIIOAATh IIpaBUIIA
MIOCTIEICTBUS MPEMPUHAMACMBIX | SKOJIOTUYECKU I1eJIECO00Pa3HOro
JNEUCTBUMN, TPEAOTBPALIATh UX; MOBEJICHUS B OBITY U TPYIOBOU
- paCILIMpEeHHe  OIbITa JEATENbHOCTH | IESITENBHOCTH B LEJIX
9KOJIOTMYECKON HAIPABIEHHOCTH; COXPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHHE HaBBIKAMU y4eOHO- | OKpYKaromeil MPUPOIHON Cpelibl;
HCCIICA0BATCIILCKOU, MPOCKTHOU U COUATIbHOU YUUTHIBATh OIIACHOCTH
ACATCIILHOCTH, BO3JICHCTBUS Ha JKHBBIC
OpraHu3Mbl OIIPEIETICHHBIX
BEILIECTB, IIOHUMAs CMBICII
MOKAa3aTesst IIPEAEIBHON
JIOITyCTUMOW KOHILICHTPALUU
I1K1.3 - yYMEHHME ONpeneniTh KOHCTPYKTHUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecneunBaTh 0COOCHHOCTH Y3JIOB M JeTaleil MOJABM)KHOIO | O CBOMCTBAaX METAJUIOB, CIUIABAaX,




0€301acHOCTb COCTaBa; BU/IaX  KOppO3WH,  0OJacTH
JBYDKEHUS - IIOHUMaHHE  CHCTEMBbl  TEXHHYECKOIO | IPUMEHEHUS] HEeMETAJUINYECKUX U
MOJIBUKHOTO COCTaBa | OOCTY)XKMBaHMS W  PEMOHTA  IOJBM)KHOTO | KOMIIO3UIIMOHHBIX ~ MaTEPUAJIOB,
cocTaBa BUJaX M CBOMCTBax TOILIMBA,
CMa304HBIX u 3aIIUTHBIX
Mmarepuaax, CBOICTBax
HEOPraHUYECKUX u
OpraHUYeCKuX COE/IMHEHUH,
MapKUpPOBKE U MEPEBO3KE TPY30B
110 JKEeJIe3HOH Jjopore.

B pe3ynbraTe ocBOEHUS MporpaMMbl y4eOHOTO MPEAMETa pealu3yeTcsl mporpamma
BOCIMTAHUS, HalpaBieHHas Ha (POPMUPOBAHUE CIEAYIOIIMX JUYHOCTHBIX PE3YJIHTATOB
(JIP):

JIP 2 IlposBistomuid aKTUBHYIO TPaXIAHCKYIO IMO3ULUI0, JEMOHCTPUPYIOIIUN
MPUBEP)KEHHOCTh MPUHLHUIIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH, S3KOHOMUYECKU
AKTUBHBINA U YYACTBYIOIIHUMA B CTYJEHYECKOM U TEPPUTOPUATIBHOM CAMOYIIPaBICHUH, B TOM
YyCcl€ Ha YCIOBUAX JOOPOBOJBYECTBA, MPOAYKTHBHO B3aUMOACHCTBYIOIIUMH H
YYaCTBYIOIIUI B AESITEIbBHOCTU OOLIECTBEHHBIX OPraHU3aUH.

JIP 4 IlposBimAronmid W JEMOHCTPUPYIOIIMK YBaXXEHUE K JIIOAAM TpPYy[Ia,
OCO3HAIOUIMI EHHOCTh COOCTBEHHOTO Tpya. CtpeMsmuiica K GOpMUPOBAHUIO B CETEBOM
cpelie JIMYHOCTHO U MPO(EeCCHOHAIBHOTO KOHCTPYKTUBHOIO «IIU(PPOBOTO ClIEAay.

JIP 16 Ilpuobperenue oOydarOmUMUCS COLMAIBHO 3HAYUMBIX 3HAHUM O MpaBHIIaX
BEJICHUS HKOJIOTMYECKOT0 00pa3a KM3HU O HOPMAaxX U TPaJAULIUAX TPYJAOBOH JIEATEIBHOCTH
YeJloBeKa O HOpMax M TPaguUUsAX IOBEACHMS YEJIOBEKA B MHOTOHALMOHAJIBHOM,
MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 Tlonydenue oOOy4YarOIIMMHUCS  BO3MOKHOCTH  CaMOPACKPBITHUS |
caMOpeaIn3anus JUMYHOCTH.

JIP 30 OcyiecTBIAIOMMN TOUCK U HMCMOJIb30BaAHHE MH(POPMALMH, HEOOXOIUMOMN
11t 3 PEKTUBHOTO BBIMIOJIHEHUS PA3IMYHBIX 337a4, TPO(PECCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSL.




2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIIUILJINHBI

2.1 O0bem yueOHOM AMCHHMILVINHBI M BUIbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0BEéM B yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM 1M CHHIIIHMHbI 72
B TOM YHCIIE:
OcHoBHoOE coepxaHue 72
B TOM YHCIIE:
JICKITUH, YPOKH 34
caMmocTosiTenbHast pabora -
MIPaKTUYECKHUE 3aHATH 28
nabopaTopHbIC 3aHATHUS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.4..
TeopeTudeckoe o0yueHue 34
MPAKTUYCCKHUE 3aHATHSI 28
nabopaTOPHBIC 3aHATHUS 10
KOHTPOJIbHbIE PadoThI 2
B coomeemcmeuu ¢ yueOuvim niawom no umoeam | cemecmpa ammecmayus
npo6ooUmMCcs 8 hopme KOHMPOJILHOU pabdomul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnyecKHil IJIAH U COJePKAHUE YUEOHOM TUCHUNINHBI

1 2 3 4
dopmupyembie
HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4e0HOIro MaTepHuaJia, IPpaKTUYeCKUE U J1a00paTOPHbIE 3aHATHS, Oo0bem Koglréeﬁ’;[(uun
caMoCTosITeIbHAsA padoTa 00y4YaomuXxcs 4acoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pasnea 1. Teopernyeckne 0CHOBbI XUMHUH 8
Tema 1.1 CtpoeHre aTOMOB. 1.1.1 OcHoBHBIE TOHATHS U 3aKOHBI HEOpraHudeckoi u obuieit xumun. [lepuoauueckas OK 01 OK 02
[Teproaudeckuii 3aK0H U cuctema xummuaeckux dneMenToB /.M. MenaeneeBa. CtpoeHue atoma JIP 16,23,30
[epuoInUYecKas cuctema Coaep:xxanue yueOHOro MaTepuaJia
XUMHUYeCKuX djiemeHToB .. CoBpemeHHas: MOJIETIb CTpOEHUsI aroMa. CHMBOJIMUECKUMN SI3bIK XUMUM. XUMHUYECKUN AJIEMEHT.
MeneneeBa OnekTponHas KoHurypaiwst atoma. Kiaccudukamms XAMHYECKHX BJIEMEHTOB (S-, p-, d-
3JIeMEHTHhI). BaneHTHble 271eKkTpoHbl. BajgeHTHOCTb. DeKTpoHHAs NPUpPOJa XUMHUYECKON CBSI3HU.
DNeKTPOOTPUIIATENILHOCTh. BUIbI XUMUUECKOI CBsI3M (KOBAJECHTHAs, HOHHAS, METaUTHUEeCKasl,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMSI. 2
Ileprommueckast cucrema xumuueckux sneMeHToB J[JM. MenaeneeBa. PU3HMUECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3syeMbIX UMH HPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XMMHUECKOro ieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33peHYECKOE M HAy4YHOE 3HAYCHHE
ITepnomuueckoro 3axoHa J[.M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpakruueckoe 3ansaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI M pacyeThl MO YpPaBHEHUSM OK 01 OK 02
XUMHUYECKHUX peakiui” 2 K13
IIpopunibubie U NpodecCHOHATBHO 3HAYUMBbIE DJIEMEHTBHI COAepKaHUA: XHUMHUYECKUE TIP 2.4.1 6 23.30
SBJICHHSI B OCHOBE TEXHOJOTHUYECKHX OINEpaiii Ha MPEANPUATHIX >KEIE3HOIOPOKHOTO T
TpaHcopTa (HamiaBKa Mpu PEMOHTHBIX paboTaxX, HAHECEHHE JTAKOKPACOYHBIX MTOKPBITHI).
1.1.3 TIpakTuyeckoe 3aHsaTHe N2 PemnieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3aga4 no teme: Ilepuonnueckas cucrema xumuuyeckux snemeHToB .M. Menneneesa. OK 01 OK 02
Crtpoenue aToma 2 I1K1.3

IIpodgunbHbie M npodeccCHOHAIBHO 3HAYMMBIE JJ1eMEHTbl coaepxkaHusi. OCHOBHbIE
XMMHYECKHE 3aKOHBI, TEOPUU M YYEHHUs CHOCOOCTBYIOT Oojiee NMOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

IMNOHUMAaHHUIO XUMHYECKUX IIPOLCCCOB JJIsA (bOpMI/IpOBaHI/IH HAay4YHOI'0 MHUPOBO33PCHHUS; KaK
OCHOBBI [JId KOJIMYCCTBCHHBIX PACUCTOB MW PCIICHHWA MHOIMC paCyYCTHBIC 3ada4du
IMPAKTUYCCKOI'0 U TCXHOJOI'MYCCKOI'0 3HAYCHM.

1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PemieHue sKcniepuMEHTAIBHBIX 3aJad 10 TeMe: Tumbl
XUMHUYECKHX CBsi3ell. TUIbI KpUCTAIUIMYECKUX PEIIETOK

IIpoduiabHbie U MpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI colep:kaHusa. KomriekcHble
COeJMHEHUs, OOpa30BaHHbIE JOHOPHO-aKLENTOPHOM CBSA3bIO, JUISI MPEAOTBpALICHUS
00pa30BaHUs HAKUIH HA CTEHKaX KOTJIOB U B TEINIOOOMEHHBIX TpyOax OXJaKICHUS TU3een
B TEIJIOBO3aX

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

Paznen 2. XumMnueckue peakuumn

10

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccuduxarus u TUITBI XUMHUYECKHUX PEaKIIMd HEOPTAaHMIECKUX COSTMHCHUN

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

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudukanus v TUNBI XUMHUYECKHX pEaKUUWA C y4yaCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBineHrue ypaBHEHUN pEaKIMil COCAMHEHMS, PA3IOKEHHs, 3aMellleHusi, oOMeHa, B T.d.
peakiMii rOpeHHsl, OKHCICHUSI-BOCCTAHOBIICHHUS.

VpaBHeHHsI ~ OKHCIIeHHsA-BOccTaHOBNeHUA. (Crenenb — okucieHus.  Okuciurens H
BocCTaHOBUTENb. (COCTaBIIEHHME W  YPaBHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxkuii METOIOM dJIEKTpOHHOTo OanmaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B
PUPOJIE, MPOU3BOJICTBEHHBIX MPOLIECCAX U JKU3HEACSITEIbHOCTH OPraHU3MOB.

2.1.2 TIlpakTuyeckoe 3ansiTue Ne4 PelieHue 5KCIEPUMEHTAIBHBIX 3aJad IO TEMe:
"OKHMCITUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKuu"

IIpodgunbHbie W NPoPecCHOHATBHO 3HAYHMMBbIE JJICMEHTBI COJEPKAHHUA. 3HAUCHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMH B  NPHUPOAE M  HA  NPEANPUITHIX
KEJIE3HOJOPOKHOM oTpaciy. OKUCIUTENBPHO — BOCCTAHOBUTEIBHBIE MPOLECCH KAK OCHOBA
MPOLIECCOB KOPPO3UH METAJIOB, pabOThl XUMUYECKHX MCTOYHHUKOB TOKA U aKKyMYJISTOPOB,
CropaHus TOIUIMBA B AU3EISAX TEIUIOBO30B U T. 1.

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

Tema 2.2 DuekTposuTHYECKAS
AUCCOLUALIMS U MOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpOIIecC.

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOIro MaTepuaJa
Teopus >nekTponuTHIecKoi nucconuanun. MoHbl. DIeKTPOINThI, HEAJIEKTPOIHUTHL. Peakiun




2

noHHOro ooMena. CocrapiieHUE peaklnii HOHHOTO0 0OMEHa IMyTeM COCTABJICHUS UX MOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3aaHus Ha COCTaBJICHHE
HMOHHBIX pPEaKIIHil.

[TpakTHyeckoe UCIONb30BAaHUE PEAKINI HOHHOTO OOMEHa U TUIPOJIN3a B TEXHOJIOTUYECKUX
IpoLeccax JKelIe3HOI0POKHOIo TpaHcnopTa. [IoHATus: ranbBaHOCTETUsl, ralbBaHOIIACTHKA,
UX MPAKTUYECKOE 3HAYCHHE B JKEJIE3HOJOPOKHOM XO34HCTBE.

2.2.2 JlabopaTopHoe 3aHsTHe (padora) Nel "lVcciemoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenennie pH cpenbl pacTBOpoB. Teopus 3IEKTPOIUTUUECKON Aucconanun'
IIpodunbHbie U NpodeccHOHATBHO 3HAYNMMBbIE 3JIEMEHTBI CO/iepKaHusl. AKKyMYJISITOPBI:

IMPUHIUITI KX pa6OTbI, HUX IIPUMCHCHUC B TAI'OBOM ITIOABUKHOM COCTAaBC.

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

2.2.3 JlabopatopHoe 3ansaTue (padora) Ne2 "Peakiuu nonHoro oomena. ['uaponus comneit"”
IpodunbHbie U MPodecCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI cofep:kaHus. [IpuMeHeHnre Ha
JKEJIE3HOIOPOIKHOM TPAHCIIOPTE PEAKIIMA MOHHOTO OOMEHA JIUIsl YMSATYEHUS BOJIbI (CHIYKCHHE
KOHILIEHTpalUuu HOHOB Ca®* u Mg2+) B CHUCTEMaX OXJIAKJICHUS TEIUIOBO3HBIX JIBUTATEIEH U
JIM3eb-110e3/10B. ['Maposin3 Ha MPEeNpUATHSIX )KEIC3HOJOPOKHOTO TPAHCIIOPTA.

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

Pa3nen 3. CTpoeHne BemecTBa H CBOMCTBA HEOPraHHYECKUX BelIeCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukanms,
5 CTPOCHHE

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KIaCCHI CJIOKHBIX HCOPIraHNMYCCKUX COCHHH@HHﬁ.

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

Conep:xxanue yueOHOro MaTepuasa

[Tpenmer Heopranuueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cilokHble BemiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHABI, THUAPOKCH]IBI,
KHCIIOTBI, COJIM). B3anMOCBSi3b HEOPraHMYECKHX BEIIECTB. ATPEraTHbIE COCTOSHHUS
BemecTBa. Kpucramnuueckue u amopdHble BemiecTBa. THUIBI KPUCTAIIMYECKUX DPELIETOK
(aToMHasi, MOJEKYJspHasi, MOHHAas, MeTalJHuyecKkas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOW PEIIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHJA XUMHYECKON CBSI3M M TUNA KPUCTAIIIMYECKOM pemeTrku. I[IpuunHb
MHOTr000pa3usi BelIeCTB

3.1.2 MlpakTHyeckoe 3ansatue NeS PemieHre dKCIEpUMEHTAIBHBIX 33/1a4 10 TeMe: YncThie
BEIIECTBA U CMECH. [lucriepcHbIE CUCTEMBI.

IpoduiabHbie U NPOPECCHOHATBHO 3HAYMMBbIE 3JIeMEHThI coAep:kaHusl. CTEKIOMIaCTUK
KAaK OCHOBA JUIsl U3TOTOBJICHMS I€TAJIEH BarOHOB.

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

Tema 3.2

duznko-xuMnyecKue

3.2.1 Merasl. [Tonoxxenne B [ICXD J1.M. MenpaeneeBa, ocobeHHOCTH cTpoeHwms. Kopposus

OK 01 OK 02




1 2 4
CBOMCTBA HEOPTAHMYECKUX BEUIECTB | METAJJIOB. METO/IbI 3alIUThl KOHCTPYKIUM MOJABUAKHOIO COCTaBa [IK1.3
JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuaa
Mertamner. O6mme pu3uveckre U XUMUYECKHE CBOMCTBA MeTauioB. CriOCOOBI MOTyYCHHS.
3HAaYEHWE METAUVIOB M HEMETAJUVIOB B IMPUPOAEC M KUZHEACATEIbHOCTH YEJIOBEKa U
opraam3MoB. Koppo3usi MeTayyioB: BHUIBI KOPPO3HH, CIIOCOOBI 3allUTHl METAJIOB OT
KOPPO3HH
3.2.2 IIpakTudeckoe 3aHsaTHe Ne6 PemieHue OSKCIEpUMEHTAIBHBIX 3ajad IO TEME:
"Meramisr" OK 01 OK 02
IIpopuibHbie 1 PO ecCHOHATBHO 3HAYMMBIE JIEMEHTHI codep:KkaHusA. JIOKOMOTHBHOE I1K1.3
W BaroHHOE XO34MCTBA KaK OCHOBHBIC TIOTPEOMTENM IIBETHBIX META/UIOB Ha JIP 4,16,23,30
YKEJIE€3HOJOPOKHOM TPAHCIIOPTE.
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOCHHOCTH CTPOCHHS OK 01 OK 02
IIK1.3
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa
Hemeramner. OOmme ¢u3ndeckne W XUMHYECKHE CBOHCTBA HEMETA/UIOB. THIHMYHBIC
cBoiictBa HemerauioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COEAMHEHMH
HeMeTasuioB. [I[puMeHeHne BaKHEHUIINX HEMETAJUIOB U UX COCIMHEHHUH B KEJIE3HOJ0POKHOM
xo3siiicTBe KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B IPUPOE
3.2.4 TIpakTudeckoe 3ansitue Ne7 PemieHue OSKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
"HemeTtamnr" OK 01 OK 02
I[IpopuiabHbie U npodecCHOHATBHO 3HAYHMBbIE JJIeMeHThl coaep:kaHusi. [IpuMmenenue K13
KpunToHa B (¢apax NOABMKHOTO cocTaBa. DPTOp — KOMIIOHEHT >KHJIKOW CMas3ka JUis IP 4.1 6.23 30
YMEHBIIIEHUS TpPEHUs JeTajed M Y3JI0B TMOJABMXKHOIO cocTaBa. KpeMHuil - sieMeHT T
MHTErPAJIbHBIX MUKPOCXEM CHUCTEM YIPABJICHUS ABHKEHUEM TIOE3/0B.
Tema 3.3 Nnentudukarnus | 3.3.1 ['eHeTHdecKkas CBsA3b HEOPraHUIESCKUX COCTUHCHHMA OK 01 OK 02
HEOPraHUYECKUX COCIUHEHUI Hrorosasi konTpoJsibHasi padora Nel I1K1.3
JIP 4,16,23,30

Coaep:xxanue yueOHOIro MaTepuaJa

XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BEHICCTB  (OKCHIIOB,
THJIPOKCUIOB, KHCJIOT, COJiell W Jip.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB IMPOCTHIX
BEIIECTB, BOJOPOIHBIX COENMHEHWH, BBICIIMX OKCHIOB U TUApOKcHI0B. Maentuduxarms




1 2 3 4
HEOPTaHMYECKUX BEHIECTB C HCIOJB30BAHHEM UX (U3UKO-XMMHUYECKUX CBOKCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKIU
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 32
OOs3atesbHas ay TUTOpHAs yueOHas Harpy3Ka (Bcero) 32
[IPAKTUYECKUE 3aHATUS 14
naboparopHbie 3aHITHS (PaOOTHI) 4
KOHTpOJIbHasI paboTa 2
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHMYeCKUX cOeIMHEeHUit 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Monstre 06 opraHnYecKHX BEIIECTBAX, UX MPUMEHEHUE Ha JKeJIe3HO Jopore. OK 01 OK 02
CTpPOCHHUE u HOMEHKJIaTypa I1K1.3
OpraHUYe€CKUX BEIIECTB JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
[losiBneHne W pa3BUTHE OPraHMYECKOW XUMHMU Kak Haykd. [Ipenmer opraHudeckoi XUMHH.
MecTto M 3HAYECHHE OPraHUYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTpPOCHHE KaK TMOPSIOK COEIWHEHUS aTOMOB MOJIEKYJI€ COTJIaCHO WX BaJCHTHOCTH.
[IpumMeHeHrne opraHuYeCcKUX BEIECTB Ha KEJIE3HOM Jopore
4.1.2 Teopus A.M. BytnepoBa. Knaccudukanus opraHmuecKuX BEIIECTB. OK 01 OK 02
[IK1.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa 2
[TonoxkeHus TeOpUHM XUMHUYECKOTO CTpOEHHs opraHuueckux coenuHenuit A.M. Bytieposa.
VYriepoaHslid CKENET OPraHNn4ecKOW MOJIEKYJIbI 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOTO
cTpoeHus: Monekys. M3omepust u m3omepsl. [lonstue o QyHkumoHanmbHOW rpymme. Pamuxar.
[TpuHIMITEl KIaccUPUKALMU OPraHUYeCKUX CcoeluHeHuil. MexmayHaponHas HOMEHKIarypa u
MIPUHLMIBI HOMEHKJIATYPbl OPTraHUYECKUX COSAMHEHUM
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AnKaHbI: COCTaB, CTPOSHUE, TOMOJIOTHICCKHMA PS/L. OK 01 OK 02
COEAMHEHHI IIK1.3
JIP 4,16,23,30
Coaep:xxanue yueOHOIro MaTepuaJa 2

[IpenenbHble yraeBOAOPOABI (aJIKaHBI W IUKIOANKaHbl). (OcoOeHHOCTH KiacCHUpUKAIUU U
HOMEHKJIATypbl, HW30MepHsi, (U3MUECKHe CBOMCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
noiydeHus. [opeHne MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHUKOB TeIUla B




2

MPOMBINIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIIIEBOJAOPOIOB, HAX0XKIEHUE B MIPUPOIEC
Y IPUMEHEHHUE AJIKAHOB.

4.2.2 TlpakTuuyeckoe 3aHsTHe Ne8 PemeHue 5sKCIepUMEHTAIBHBIX 3a/lad IO TEMe:
"CpaBHHUTENbHAS XapaKTEPUCTHUKA METaHa U TaHa"

IpopuiabHble W mnpodeccHOHAIBLHO 3HAYUMbIE 3JJIEMEHThbl colep:kaHus. Kuakue
yIJIeBOIOPOAbl (OCH3MHBI, KEPOCUHBI, COJIAPOBbIE Macjia, Ma3yT) - B KAUeCTBE rOPIOYETO B
JBUTATENSX BHYTPEHHETO CrOpaHUs MOJBUKHOIO COCTaBa KEJIE3HOJOPOKHOTO TPaHCIOPTA.
TBepabie yrieBoaopo bl (mapaduHbl) — KOMIIOHEHTBI KUAKUX CMa30K, UCTIOIb3YEMBIX IS
CMa3KM TPYUIMXCSA Y3JIOB TEIUIOBO3HBIX JBHUraTeliel, OCEBBIX MOAIIUITHUKOB BaroHOB
AJIEKTPOBO30B, TEIJIOBO30B. ['ajOoreHNpon3BOAHbBIE YIVIEBOAOPO/Ibl - B KAUECTBE XJIaJareHTa
B pe)prKEpaTOPHBIX BarOHAX.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB B OCOOCHHOCTH CTPOCHHUS

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

Coaep:xxanue yueOHOro MaTepuaJia

HenpenenbHuble (ankeHbl, alKUHBI M ajkagueHbl). OcoOeHHOCTH KIacCH(PHUKALUU |
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHe CBOMCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHusi. ['opeHue aneTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYpPHOTO IUIAMEHU s
CBApKM M pe3KkH MeTayioB. IIpakThueckoe MpUMEHEHHE AalKEeHOB M aJIKaJUEHOB B
JKEJIE3HOAOPOKHOM XO3SIMCTBE

4.2.4 Ilpaktudeckoe 3ansitHe Ne9 Pemenue HKCIEpUMEHTAIBHBIX 3a4ad IO TEME:
"IlosrydyeHne 3TUIIEHA U U3YUYEHHE €ro CBOMCTB"

IpoduiabHbie U NMPOPEeCCHOHAIBHO 3HAYUMBbIEC JIEMEHThI coaep:kaHus. [IpuMmeHeHus
MOJIMMEPOB Ha MPENNpPHUITHIX >KEJIE3HOAOPOKHOIO TpPAaHCHOpPTA [UIsl AJIEKTPOU3OJIALNUH,
PYKaBOB TOPMO3HOH CHCTEMBI IO€3]I0B, TPHUBOJHBIX peMHEH, 300HHUTOBBIX COCYAOB
AKKYMYJISITOPOB, JA€TaJeil U 3alllUTHBIX MOKPHITUH Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE

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

4.2.5 IlpakTuyeckoe 3anaTHe Nel() PemeHne sKCHepUMEHTANbHBIX 337a4 IO TEME:
"AueTuieH u ero romosjoru"” (AJIKUHBI)

IIpopuibubie U NMpodecCHOHATBHO 3HAYUMbIE JJIEMEHTHhI coaep:kaHus. [IpuMmenenue
MOJIMMEPHl Ha OCHOBE IPOM3BOJHBIX AJIKUHOB B KAa4E€CTBE M3OJISIMM 3allUTHBIX 000J0YEK
KaOeNbHBIX M3/I€UN U MPOBOAOB, BHYTPEHHEH OT/ENKH MacCa)KUPCKUX BarOHOB M BaroHOB
JNEKTPONOE310B

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

4.2.6 Apenbl. CocTaB, CTPOCHHUE, MTOJTyUEHHE

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

Conep:kanue y4eOHOIro MaTepuaa
OcoOeHHOCTH KJIacCU(HUKAIIMA M HOMEHKIJIATYphl, H30MepHs, (HU3UUYECKUE CBOMCTBA,
XMMHYECKHE CBOMCTBA, CITIOCOOBI TTOITYUCHHUS.

4.2.7 TlpakTuyeckoe 3anaTHe Nell PemieHne SKCHEpUMEHTANBHBIX 33734 IO TEMeE:
"CpaBHUTEIbHASA XapaKTEPUCTHUKA CITUPTOB"

IIpoduabHbie U npodgeccHOHANBHO 3HAYHUMBbIE JJIeMeHThI coep:xkanusi. OQHOATOMHbIE
COMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUalOB HAXOAALIMX CBOE NPUMEHEHUE B
YKEJIE3HOJJOPOKHOM XO35MCTBE (Kpacka JJis MOKPBITHS MMACCAXUPCKUX U IPY30BbIX BaroHOB;
IUIACTU(UKATOPBI, MPUMEHsEMblEe B CBETO-, TEPMO-, MOpPO30-, BIAroOCTOMKHX JeTajsax
NOJIBUJKHOTO cocTaBa U T.A.). [IpuMeHeHHE STUIICHIIIMKOJIA M TJIUIEpUHA B KadyecTBE
aHTU(PHU30B B paauaTOpax CHUCTEM OXJAXKACHUSA JABUraTelel BHYTPEHHErO CrOpaHus;
TUIPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHbIX JKUJIKOCTEH B MOABM)KHOM COCTaBe
KEJIe3HOI0OPOKHOrO TpaHcnopTa. [IpakTHueckoe 3Haue€HHE apOMaTHYECKUX CIMPTOB M UX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SUCTBE. Y CIOBHSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

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

4.2.8 Anpnerunpl. Kap6oroBbie kuciioTsl. CocTaB, CTpoeHUE, KiTacCH(BUKAIIHS

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

Conep:xxanue yueOHOro MaTepuaJa

OcoOeHHocTH KJIacCU(PUKAMM W HOMEHKIATyphl, H30Mepusi, (u3nueckue CBOMCTBA,
XMUMHUYECKHE CBOICTBA, CLIOCOOBI MoyTyuyeHHs. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morouiee neictaue. CioxHble 23QUpPbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anpAeru10B 1 KAPOOHOBBIX KUCIOT"
IIpodunbHbie U NpoeccHOHATBLHO 3HAYHMMBbIE JJIeMEHThl coJep:kaHus. MypaBbUHBII
IbJeTUl Kak KOMIIOHEHT OaKelIMTOBOTO JiaKa, SBJISIOMIMMCS aHTHUKOPPO3UOHHBIM
MOKPBITUEM JUIsI BaroHOB. TEKCTOJNUT Kak OCHOBAa JJI HM3TOTOBJICHHS 3yOuaThIX KOJec,
BKJIQ/IbIIIEH TOIIMITHUKOB, & TAKXKe KaK JIEKTPOU30IATOP. ACOOTEKCTONUT KaK KOMIIOHEHT
IJIs1 U3rOTOBJICHHUA TPYIIHUXCA )IeTaﬂeﬁ AUCKOB CHCIUICHUA W TOPMO3HBIX KOJOJOK Ha
JKEJIE3HOJOPOKHOM TpaHcnopre. IIpuMeHeHne aneTroHa B JKEJNE3HOJOPOKHOM XO3SIMCTBE
HpI/IMeHeHI/Ie maBeneBoﬁ KHUCJIOTBI IJIsI OYUCTKH METAJIJIOB OT P>KaBUWHBI U HAKHIIK, B TOM
yuciae M B KOTJIaX JIOKOMOTHBOB. IlepeBo3ka M MapKHpOBKA ajlbJEIMJ0B M KapOOHOBBIX

OK 01 OK 02
OK 04
IIK1.3

JIP 4,16,23,30




KHCJIOT 10 JKEJIe3HOM A0pore

4.2.10 Ipaktuyeckoe 3aHaTHe Nel2 Pemenue HSKCHEPUMEHTAJIBHBIX 3a1ad IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC"
IIpodunbHbie M NMpoecCHOHATBLHO 3HAYMMBbIe 3JIeMEHThbl cojaep:kaHusi. byTunanerar

. OK 01 OK 02
KaK KOMIIOHEHT NeHTa(TaleBbIX 5Majieil, HCHOJb3YEeMbIX HJSi OKPACKHU MaCCaKUPCKUX K13
BaroOHOB M JIOKOMOTHUBOB; JJIEKTPOU3OJIALIMOHHBIX JIAKOB, IPHUMEHSAEMBIX IPU PEMOHTE TP 4.16.23.30
TATOBBIX JBUrareiaed. Mpuid BBICHIMX >KMPHBIX KHCJIOT KAaK 3aryCTUTENH B IUIACTHYECKUX T
CMa3Kax, MPUMEHSIEMBIX B Pa3IMYHBIX MEXaHU3Max JUIsl CMa3KHU IOJIIMITHUKOB, 3y04aThIX
KOJIEC, BUHTOBBIX U LIEMHBIX NIepeaay, NIApHUPHBIX COEAMHEHUN U Jp.
4.2.11 AmuHbl. AHIITUH OK 01 OK 02
IIK1.3
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJa
OcobeHHOCTH KJIacCH(pHUKAlMA W HOMEHKJIATYpBl, H30MepHsi, (U3NYECKHEe CBOICTBA,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIYYCHHUS.
4.2.12 Jlabopatopnoe 3ansatue (padora) Ned "Amunokucnorsl. benku. PacnosnaBanue
BOJIOKOH"
IIpodunbubie U npodeccHOHATBHO 3HAYUMbIE JJ1eMeHThl coep:xkanus. KanpoH — kak OK 01 OK 02
KOMIIOHEHT BHYTPEHHEH OTAEIKH MOJBMKHOIO cocraBa. [IpuMeHeHMe Kiles Ha OCHOBE OK 04
NoJIMaMuia B BarOHOCTPOEHUM JUIsl CKJIEMBAaHUA. MHIOpa-NopoIuiacT — Kak OCHOBA JUIs I1K1.3
TEIUIOM30JSIIMA ~ M30TEPMHUECKUX, MACCAXHUPCKUX M pePpuKEpaTOpHBIX BaroHOB. JIP 4,16,23,30
TexHuueckuil BOMJIOK Kak TNPOKJIAJ0YHBIM Marepuand B OykcaX HpHU PEMOHTE BaroHOB U
JIOKOMOTHBOB.
Tema 4.3 Unentudukanus | 4.3.1 JlaboparopHoe 3ansatue (padora) NeS "CpoiicTBa yrieBogoB" OK 01 OK 02
OpPraHUYECKUX BELIECTB, ux | llpodpuiabHbie U npodgecCHOHATBHO 3HAYHMMBbIC JJIEMEHTBI cofepkaHusA. [IpumeHeHue OK 04
3HaYeHHE M MPUMEHEHHUE B OBITOBOM | MPECCOBAHHOM JpeBECHHBI MJs BKJIAJABIIIEH MOJIIIMIIHUKOB, BTYJIOK, OINOPHBIX IUIUT, IIK1.3
U TIPOU3BOJCTBEHHOM AESITEIBLHOCTH | M3TOTOBJIEHUS IIECTEPEH MOJABMIKHOIO COCTaBa JKEIE3HOI0POKHOIO TPAHCIIOPTA. JIP 4,16,23,30
YyesoBeKa 4.3.2 Pomp XMMHUU B OOECIIEUYCHUH OKOJIOTHYECKOW, HSHEPreTHYeCKOH U THIEBON OK 01 OK 02
0€e301acHOCTH I1K1.3
JIP 4,16,23,30

Coaep:xxanue yueOHOIro MaTepuaJia
Ponp opranuueckoil XMMHHM B pEIISHHUH MPoOJieM SHEpPreTHdyeckord Oe30macHOCTH, B




1 2 3 4
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ampTEepHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIAcCOB  (YIJIEBOAOPOMABI, CIHUPTHI, (EHOJBI,
XJIOPOPraHUYECKHE IPOU3BOJHBIC, aIbAETUABI U JIp.), CMBICH II0Ka3aTels IpPEeAeiIbHO
JIOITyCTUMOW KOHLICHTpALUU
Pa3znea S. Kunernueckue ¥ TepMOXMMHYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX Peakiuii 2/1
Tema 5.1 Ckopocts xumuyeckux | 5.1.1 Ilpaktuuyeckoe 3ansatue Nel3 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2
peakuuii. XuMHU4YeCKoe paBHOBecHe | 3aj1a4 1o TeMe: "CKOpOCTh XUMUYECKUX Peakiuid. XMMHUUYeCcKoe paBHOBecHe" OK 01 OK 02
I[Ipodunbubie U npodeccHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cojep:kanus. bydepHbie [1K1.3
pPacTBOpBI B TEXHOJIOTMUECKUX Tpolieccax (IIPpHU MIEKTPOXUMHUUYECKOM HAaHECEHUH 3allUTHBIX JIP 4,16,23,30
MOKPBITHI1, B IPOU3BOJICTBE KpacuTesei)
Paznen 6. PacTBopsl 2/1
Tema 6.1 Ilonarue o pacTBopax 6.1.1 IlpakTnueckoe 3ansaTue Nel4 PemieHue MpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 2
3a1a4 1o teme: "PacTBopbl, HCTOIB3yeMble B OBITOBOM M MPOU3BOJICTBEHHOU JEATEIbHOCTH OK 01 OK 02
yesoBeka' IIK1.3
IIpodunbHble U NpodeccHOHAIBLHO 3HaAYMMble 3JIeMEHTHI coaepxkaHus. [lepeBo3ka JIP 4,16,23,30
Pa3IMYHBIX KHUAKOCTEH MO KeJe3HOH T0pore.
Paznes 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJIOBEKa 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeifmme qoCTHXEHUS! XUMUUECKOM HAYKH U XUMHYECKOM TEXHOJIOTHH OK 01 OK 02
MIPOU3BOJICTBEHHOW  JESTEIbHOCTU OK 07
yeroBeKa IIK1.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa 2
Hogeiimmie IOCTHKEHHS XUMUYECKOW HAyKW UM XUMHYECKOW TEXHONOruu. Pons xumuu B
o0ecredyeHNH HKOJIOTMYECKOM, HHEPreTHYecKOW M MUIIEBOM 0e30MacHOCTH, pa3BUTHU
MeauuuHbL. [IpaBuiia moucka v aHaIu3a XUMUYECKOM MH(GOPMALMK U3 PA3IMYHbIX HCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4Has JIUTEpaTypa, CPEACTBa MaccoBOM MHGopManuu, ceTb MHTEepHeT)
7.1.2 TlpoMe:kyTOUYHAs aTTecTALMS MO JUcHUILMHE. [[nddepeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz || cemecmpa: MakcumanbsHas yueOHast Harpy3ka (BCero) 40
O0s3aresbHas ay IUTOpHAs yueOHas Harpy3Ka (BCero) 40




2 3

MPAKTUYECKHUE 3aHATHS 18

naboparopHbie 3aHATHS (PAOOTHI) 6

nudepeHITMPOBaHHBIN 3a4eT 2

Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72

OOs3arespHas ay JUTOpHas yueOHas Harpy3Ka (BCero) 72
IIPAKTUYECKUE 3aHATUS 28

nabopaTopHble 3aHATHS (PaObOTHI) 10

KOHTpOJIbHAs paboTa 2

Hmoeosas ammecmayus 6 popme nuddepeHInpOBaHHOTO 3aUeTa 2




3. YCJIOBUS PEAJIU3ALIUU TIPOTPAMMBI YUEBHOM JTUCIUIIJINHBI
3.1 TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Y4yeOHas MUCHUIUIMHA peau3yeTcss B yueOHoM kabunere: Jlaboparopus XuMuu U
Oomonoruu
Obopyoosanue yuebH020 KabuHema:

Pabouee MecTo npenogaBaress.
Metoauueckuie MaTepuabl MO JUCHUTLIHE
. Becsol ananutnueckue (1 mir.).

. XUMHYeCKas mocyaa.

1
2
3
4
5. Mogenu KpucTaluTM4ecKuX pemeTok. (3 mir)
6. COopubIit pubop M1 mosydyeHus razos (1 mit.).
7. Habop Ne3 BC «I1lenoum».
8. HaGopbl peakTHBOB MO0 OpraHUYECKONH XUMHUHU.
9. HaGop uHAMKaTOPOB.

10.Habop miakaToB 1Mo HEOPTraHUIECKON ¥ OPTaHUIECKOW XUMUM.

Texnuueckue cpedcmea 0OyYeHUS.

-TB

- BUICOMarHuTopoH

- KOMITBIOTEP

Ayouosuzyanvrvle cpedcmea 0OyueHus:
1. DVD Oprannueckas xumus. Yacts 2. IlpupoaHble HMCTOYHHUKH YTJIEBOJIOPOJIOB.
Cruptel 1 peHomnst 13 onbITOB, 36 MUHYT.
2. . DVD Oprannyeckas xumus. Yacts 3. Anpaeruapl 1 KapOOHOBBIC KUCIOTH. CIIOKHBIC
a¢upsl. Kupst. 20 onbiTo, 40 MUHYT.
3. DVD Opranunueckas xumusi. Yacteb 4. YrieBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Opranunueckass xumus. Yacte 5. A3oTcojepikaliye OpraHMYeCcKHe BeEIIecTBa.
benku. CunTeTHYECKNE BEICOKOMOJIEKYJISIPHBIE BemecTBa. 20 onbITOB, 28 MUHYT.

5. B/® «llIxonbHbIN XUMHUUYECKUH dKcriepuMeHT» 150 MUHYT.

3.2. UupopmanuoHHoe o0ecredeHre peaaTn3anum nNporpaMmbl



IlepeyeHb pekoMeHyeMbIX YUeOHBIX U3AHUI, TOMOJHUTEIbHON JIUTEPATYPbI
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX OMOJIMOTEYHOr0 (POHIA:
3.2.1.0cHOBHBbIE€ HCTOYHUKH:
1. AndunorenoBa W.B. Xumusa: y4eOHMK ¥ TPAKTHKyM IS CPEIHETO
npodeccuoHanbHoro oopazopanus / 1.B. Audpunorenona, A.B. badkos, B.A. Ilonkos.- 2-
e u3., uctp. u gon. — Mocksa: M3znarensctBo FOpaiit, 2022. — 291 c.
3.2.2.J]lonoJTHUTEIbHbIE HCTOYHUKH:
1.I'ycera, E.B. Xumusa s CIIO.: y4e6.-meton. mocodue / M.P. 3uranmmuna, ..

KynukoBa; Kazan. nau. uccien. texnod. yH-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 (nata obOpamenus: 31.03.2023) / - Pexum mpocrymna:
JUISl aBTOPU3. MTOJIB30BATENEH.

2. YUepaukoBa H.}O. Xumus B 1ocTynmHOM H3I0XKEeHUH: yueOHOe mocobue st cro / H.HO.
YepHukoBa.- 2-¢ usf., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. - Tekct: snexTpoHHbI // JlaHb: 35mekTpoHO-0ubaHOTeYHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mata ob6pamenus: 31.03.2023) / - Pexum mpocryma:
U1 aBTOPU3. MTOJIb30BATENEH.

3.2.3 UnTepHeT — pecypcesbi:

1. HayuyHo-momymisipHBIA TNPOEKT «DJIEMEHThl OOJbIION Hayku « ((du3uKa, XUMUA,
MaTeMaTHKa, acCTPOHOMHU, HayKa O JKHU3HH, Hayka o 3emse). HoBocTu Hayku, KHHTH,
Hay4HO-TIOMYJISIPHBIC CTaThH, JICKIIUH, SHIUKIIONENH.

https://postnauka.ru/themes/chemistry - nexuuu mo xumuu Ha caiite [ToctHayka. https://

gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyma: cCBOOOIHBIN.

2. CaifT Hay4HO-TIOMYJIIPHOTO JKypHana «Xumus u 3u3Hby. https:// gotourl.ru/4785
Pexxum noctymna: cBOOOIHBIH.

3. CalT 0 XHMMHUHU: KJIaCCHYECKHE YUYEOHHUKH, CIPABOYHUKH, DHIIUKIIONEIUU, TOUCK
OpPraHUYeCKUX M HEOPraHMYECKUX PEakIifif, COCTaBJICHHE ypaBHEHHWI peakiuii. https://
WWW. Xumuk.ru/ Pexxum noctyma: cBOOOTHBIM.

4. Tlnarpopma Zoom [jsi TPOBEIACHUS OHJIAWH-3aHATHN U BUICO-KOHGEPEHITUH.

[DnexTpoHHbIi pecypc]. Pexum moctyna: https://zoom.us/.

5. DnextpoHHass uH(OpPMaIMOHHO-OOpa3oBareibHas cpedaa Ha mmiatrgopme Moodle.

[DnexTponHbIi pecypc]. Pexum moctyna: https://moodle.ospu.su/



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

3.3 IIporpamma obecnevyeHa HEOOXOAUMBIM KOMILUIEKTOM JIMIIEH3MOHHOT O
MPOrpaMMHOro0 odecrneyeHus

4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM
JAUCHUITIJINHBI
KoHTposb 1 oIleHKa pe3yibTaTOB OCBOCHHUS OO0IIE00pa30BaTEIHHOM TUCIUATITUHBI

PacKpbIBAIOTCS Yepe3 MUCIUILUIMHAPHBIC pe3y/bTaThl, HAMpaBJIeHHbIE Ha (OPMUPOBAHUE
001X KOMIETEHIIUI MO pa3/enaM U TeMaM COJEpKaHus y4eOHOro MaTepuaa.
[IpomexxyTouHas arrectanus B popme auddhepeHInpoBaHHOTO 3a4eTa.

O0mmue xomnerenunn (OK), Pazgen/Tema THn o1eHOYHBIX
JIMYHOCTHBIE pe3yabTarhl (JIP) MepOonpHATHIA
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 1.3 P3: Tema 3.1 XUMHYECKHUX (POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIIOJIb30BAHUS
JP 2,4,16,23,30 4.3 XUMHYCCKOM CHMBOJHUKH H
P5: Tema 5.1 Ha3BaHUM COEOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOJHOT O COI03a

TEOPETUYECKON U IIPUKIIATHON
XUMMUM U TPUBHAIbHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKHX (GOpPMYIT;

- 3acinymuBaHue COOOIIECHUMN
Y OLIEHKA UX MOATOTOBKH;

- Pesynbrar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- Pesymprar  BBINONHEHHUS
MIPAKTUYECKON paboThI;
-IIpakTHKO-OpHEHTHPOBAaHHBIE

3aJ]aHN;
- [TonGop, aHaIn3 51
npeoOpa3oBaHue y4eOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuE COOOIICHHIA
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | 1 olieHKa UX IIOJATOTOBKH;
3.3 - 3amaHnsg Ha HMCHOIbL30BAaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUYECKOHl CHMBOJMKHA U
4.3 Ha3BaHWIl COCAMHCHUU MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOJHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M TPUKIIATHON

XUMHU U TPHUBHAJIBHBIX
Ha3BaHMM IS COCTaBIICHUS
XUMHUYECKHX (POpMYIT;

- PegynpraT  BBINOJHEHHUS




BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX padoT

- PesynpraT  BBINOJHEHUS
IPAaKTUYECKON pabOThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE

3a1aHUs,
- llombop, aHamuz ®
npeoOpa3oBaHue y4eOHOU
uHpopMauu

OK.04 P2: Tema 2.2 - YCTHBIN onpoc

P4: Tema 4.2, Tema 4.3 - 3aciaylmMBaHUE COOOLICHUI

IIK 1.3 M OIICHKA X MOATOTOBKM;
- 3ajaHus HaA HWCIIOJIb30BAaHUS

JP 2,4,16,23,30 XAMHYECKOH CHMBOJHUKH H
Ha3BaHUN  COEAMHEHUH MO
HOMEHKJIaType
MEXIyHApOIHOTO cor03a

TEOPETHYECKOI M MPUKIIATHON
XUMAA W TPHUBHAJIBHBIX
Ha3BaHMUH JUIS COCTaBJICHUS
XUMHYECKHUX (POPMYIT;

- PesynpraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSATEIILHBIX PadOT

- PesympraTr  BBINONHEHUS
NPaKTHYECKOH padoThI;

- Pesymprar  BBINOJHEHUS
nabopaTopHOI paboTHI;
-IIpakTHKO-OpUEHTHPOBAHHBIE

3aJlaHus;
- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yaeOHOU
uH(popMaluu

OK.07 P7: Tema 7.1 -IIpakTHKO-OpHUEHTHPOBAaHHBIE
3aJIaHus;

IIK 1.3 - Ionbop, anamuz wu
npeoOpa3oBaHue y4eOHOU

JP 4,16,23,30 uH(popMaluy,

S HEPEYEHD UCITOJIB3YEMbBIX METO/IOB OBYYEHUA

5.1 [TaccuBHBIE: OMPOC, PENPOIYKTUBHBIE YIPAKHEHHS IO 3aKPEIUICHHIO W OTPabOTKE
M3YUYEHHOr0 MaTepuana
5.2 AKTHBHBIE U WHTEpAKTHUBHBIC: IBPUCTUYECKHE O€Cenbl, AUCKYCCUHU, KPYTIBIA CTOI,

Ipe3CHTalMA, BUKTOPUHA, KBCCT.



