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1 MACIIOPT PABOYE TPOr'PAMMBI YYEBHOM JUCLHUINIIUHBI
OVl 12. XUMUSI

1.1 ObsacTh NnpuMeHeHHus1 padoueil mMporpaMMbl

Pabouas mnporpamma ydeOHOM JUCHUIUIMHBI SIBJISIETCS YAaCThIO IMPOTPAMMBbI
cpennero (mosiHOTO) OOmero oOpasoBanus 1o crnemmanbHoct  CIIO  23.02.08
CTpoUTENBCTBO KENEZHBIX JOPOT, ITyTh U MyTEBOE XO35HUCTBO.

[Ipn peanmnzanum paboyedl mMporpaMMbl MOTYT HCIOJNb30BAaThCA Pa3IMYHBIE
oOpa3oBaTeNbHbIE TEXHOJIOTUM, B TOM YHCIIE JUCTAHIMOHHbIE O0Opa30BaTEIIbHBIC
TEXHOJIOTHH, YJICKTPOHHOE 00yICHHE.

PabGouast mporpamma y4yeOHOW AUCIUIUIMHBI MOET OBITh HCIOJIb30BaHA B
npo(eCCUOHATBPHOW IOATOTOBKE, MEPENOArOTOBKE M IMOBBIIIEHWU KBaJM(UKALUU
pabounx o npodeccusim: 14668 Mountep nmytu; 18401 Curnanucr.

1.2 MecTo yueOHo# qucuunannsl B cTpykrype OIIOII-TIIICC3:

OOmieoOpazoBarenbHas JUCIMIDIMHA «XUMUSD U3ydaercsi Ha 0a3oBOM YpOBHE B
o01eo0pa3oBaTelbHOM ~ IMKJIE ~ Y4eOHOr0  IUlaHAa  OCHOBHOM  MPOQeCCHOHATBHOU
o0pa3oBaTeapHOM IPOrpaMMbl YKPYITHEHHBIX TPy crienanbHocTel / mpodeccmii: 08.00.00

Tpyn0eMKOCTh AUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBIsIeT 72 daca, U3
KOTOpBIX 64 yaca — 6a30BbIN MOYJIb (6 pa3AeoB) U 8§ 4acoB — MPUKIATHOM MOk (1 pa3aen),
BKJTFOYAIOIIHNI MPAKTUKO-OPUEHTUPOBAHHOE COJIEp’KaHUE KOHKPETHOM mnpodeccuu Wiu
CIEUAIBHOCTH.
[TpuknagHON MOIYJIb BKITFOYAET O/1MH pasznen. Paznen 7 « Xumus B ObITYy U MPOM3BOJACTBEHHOMN
NEATENIBHOCTH 4YeNOoBEKa» peanusyercsa s cnenmanbHoctr 23.02.08 CTpouTenscTBO
KEJIE3HBIX JOPOT, MYyTh U MyTEBOE XO3SIMCTBO HAa MaTepHaje, CBI3aHHOTO C SKOJIOTUYECKOM
0€30MacHOCThIO U OLICHKOW TIOCIIEICTBUIA OBITOBOM M MPOW3BOJCTBEHHOM NESTEILHOCTH, TIO
oTpacisiM Oy Ty1iei mpoQecCHOHALHOM IS TeFHOCTH 00yYaOIXCS.

1.3 Ilnannpyembie pe3yibTaThl OCBOCHUS Y4eOHOM IUCHUIINHBI:
1.3.1 Ilenb yuyeOHON AUCITUTUTHHBIL:

@opMHUpPOBAaHUE Yy CTYJEHTOB TMPEJCTABICHUS O XMMHUYECKOM  COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOUW KapTUHBI MHUpPAa KaK OCHOBBI TPUHSATHS PEIICHUN B >KU3HEHHBIX M
MIPOM3BOJICTBEHHBIX CUTYAIIMSX, OTBETCTBEHHOI'O MIOBE/ICHUS B IIPUPOTHOM Cpeie.

3agaum JUCHMILIMHBI:

1) chopmupoBaTh TMOHMMaHHE 3aKOHOMEPHOCTEH  MPOTEKAHUS  XUMHUCCKHX
MPOLIECCOB W SIBJICHUMA B OKPYXKAIOUIEH Cpene, LEIOCTHOM HAydyHOM KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Ppa3BHUTb YMEHHS COCTaBJIATH (DOPMYJIbI HCOPTaHMUECKUX U OPraHMUECKUX BEILECTB,
YpaBHEHUSI XUMHUECKMX peaKiuid, OOBSICHATh HUX CMBIC], MHTEPHIPETHPOBATH PE3YJIbTATh
XUMUYECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM  MPOBEJACHUS  MPOCTEUIINX  XUMHYECKHX
AKCIIEPUMEHTABHBIX HCCIICIOBAHUA C COOJIOJICHHEM IMpaBUJI 0€30MacHOTO OOpaIIeHUs C
BEILIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMCHHUS HCIIOJB30BaTh HWH(POPMAIMIO XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;



5) chopmupoBaTh yMEHHS IPOTHO3MPOBATH TOCICACTBHS CBOCH JEATCIBHOCTH U
XAMWYECKUX TIPUPOTHBIX, OBITOBBIX U TIPOU3BOACTBEHHBIX IMPOIIECCOB;

6) chopmupoBaTh IMOHMMAHHE 3HAYUMOCTH JOCTHDKCHHH XHMHUYECKOW HAyKH |
TEXHOJIOTUH ISl pa3BUTHS COLIMAIILHOM U MPOU3BOJICTBEHHOM 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
HEOPraHMYECKUX COCAUHECHUM, OKUCIUTENb U BOCCTAHOBUTEIND, TPUHAJICKHOCTh 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 OPraHUYECKUX COEOUHECHHIA;
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 PEaKIUU U MOJ0KEHUS XUMUUECKOTO PABHOBECHS OT PAa3IMYHBIX (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
NESTEIPHOCTY M TIOBCEIHEBHOM JKU3HU JJIA: - OOBSCHEHUS XHUMHUUYECKUX SIBICHHM,
MPOUCXOMSIIUX B MPUPONE, OBITY U HAa MPOU3BOJICTBE; - OMPEICICHHUS BO3MOMXKHOCTH
MPOTEKAHUSI XUMHUYECKHUX [MPEBPAIICHU B pAa3JIUYHBIX YCIOBUSIX M OLEHKH HUX
MOCJIE/ICTBUM;

- SKOJIOTUYECKHU TPAMOTHOTO MOBEICHUS B OKPYKAIOIIEH CPEE;

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

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

- MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIIEHTPALIUK B OBITY U HA MPOU3BOJICTBE;

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

- TIOHMMAaTh B3aUMOCBS3b Y4YEOHOW IUCHUIUIUHBI C OCOOCHHOCTSIMHU mpodeccuu
PO eCCUOHATILHOMN ACSATEIHHOCTH, B OCHOBE KOTOPBIX JIC)KAT 3HAHUS 110 TAHHOW y4eOHOM
TV CLUILUIAHE.

3HATH:

- BAXKHEHWIINE XUMHUYECKHE IOHSTUA: BEIIECTBO, XUMHUYECKUU JJIEMEHT, aTOM,
MOJIEKYJia, OTHOCUTEIIbHBIE AaTOMHASI U MOJICKYJISIPHASI MACChI, MOH, aJlJIOTPONUS, U30TOIIbI,
XUMHUYECKasi CBSI3b, AJIEKTPOOTPULIATELHOCTh, BAJJIEHTHOCTh, CTEIEHb OKUCICHHUS, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO
CTPOEHHUSI, PACTBOPHI, IEKTPOIUT U HEIIEKTPOJIUT, BJIECKTPOJUTHYECKAsT THUCCOLMALINS,
OKHUCJIUTETb 151 BOCCTAHOBUTED, OKHCJIEHUE " BOCCTaHOBJICHHUE,



TerIoBoM 3(P(EKT peakluuu, CKOPOCTh XMMHUYECKOW peaKIMH, KaTalu3, XUMHYECKOe
paBHOBECHE, YTIAEPOIHBINA CKeNeT, QYHKIMOHATbHAS TPYIIa, H30MEPHs], TOMOJIOTHSI;

- OCHOBHBIC 3aKOHBl XMMHH: COXPAHEHUS MAaCChl BEIIECTB, IMOCTOSIHCTBA COCTABA,
MEPUOINYECKUI 3aKOH,;

- OCHOBHBIE€ TEOPUU XUMHU: XUMUYECKOUN CBSI3H, JNEKTPOTUTHUECKON TUCCOLUALNH,
CTPOEHHUS] OPTaHUYECKUX COCAUHECHUM;

- BAXXHEHIINE BEIIECTBA M MaTepHUalbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHas,
COJIIHAsI, a30THAs U YKCYCHasi KUCIOTHI; IIEJIOYH, aMMHaK, MUHEpaJIbHbIE YJI0OpEHus,
METaH, TUJICH, alleTUJIeH, OE€H30J1, STaHOJ, >KUPbI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKH, UCKYCCTBEHHBIE U CUHTETUYECKUE BOJIOKHA, KAYUYyKH, IJITACTMACCHI.

1.3.3 IInanupyembie pe3yabTaThl OCBOCHUS yUeOHOTO MpeaMeTa:
Oco0oe 3HaueHue yueOHbIi npeaMer uMeeT npu GopmupoBanuu U pa3sutuu OK.

OO0mue IlnannpyemMble pe3yJibTaThbl 00y4eHH s
KOMIIeTEHIIM U O6mue’ JIncuunInHaApHbIe
OK 01. B yacT Tpy10BOIr0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOH
Bri6upats ciocobsr | - TOTOBHOCTh K TPYAY, OCO3HAaHHE | XUMHUYECKHX 3HAaHUM, KOTopas
pelieHus 3aaaq LIEHHOCTH MacTepCTBa, TPYAOIIO0HE; BKJIIOUAET: OCHOBOIIOJIAraromiye

npodeccHoHATEHOM
JeATEIIBHOCTH
MMPUMCECHUTCIIBHO

K pa3In4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOH ACATCIIbHOCTHU

TEXHOJIOTMYECKOU u COLIMAJIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD
MHULMUPOBATh, IUIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOJIHATh TaKyo
NeSITENIbHOCTD;

- UHTEpEC K pa3uuHeiM  chepam
npogecCuOHAITBHON

NeSITeNIbHOCTH,

OsjiajeHne YHHUBepPCAIBHBIMHM Y4eOHBIMU

MOHATUS (XUMMUYECKHH 3JIEMEHT,

aToM, OJJIGKTPOHHAs 000JI0YKa
aroma, S-, P-, d-3J€KTpOHHBIC
opourtanm aTOMOB, HOH,
MOJICKY/Ia, BAJICHTHOCTD,

AIIEKTPOOTPHULIATENBHOCTD,
CTETICHb OKHCIICHUSI, XUMHUYECKast
CBS3b, MOJIb, MOJIPHAs Macca,
MOJIIpHBIL  00BEM, YIIIEPOIHBIN
CKeJleT, QyHKIMOHAIbHAs TPyTINa,

MO3HABATEIHLHBIMH /1€l CTBUSIMH: pamgvKai, W30Mepusi, H30MeEpHl,
a) 0a3oBble JIOTHYECKHE IeHCTBUS: TOMOJIOTHYECKUH PsJl, TOMOJIOTH,
- CaMOCTOATENBHO  (OPMYIHPOBATH U | YTJIeBOOPObI, KHCIOPOJ- U
aKTyaJIM3UpoBaTh MpoOIeMy, paccCMaTpUBaTh | A30TCOACPKAIINE  COCMHEHHS,
€e BCeCTOPOHHE; OMOJIOTHUECKH AKTHBHBIC
- YCTaHABNIMBAThH CyIIECTBEHHBIH MPU3HAK WM | BEUECTBA  (YIJIEBOABI,  KHUPBI,
OCHOBaHMS JJIsl CpaBHEHUs, Kiaccu(uKaluu U Oernku), MOHOMEp, —IOJIHMED,
0000111eHHS; CTPYKTYpHOE 3BEHO,
- OMpENENsTh LEH JSITeNbHOCTH, 3anaBarh | BPICOKOMOJICKYIAPHbIC
IapamMeTpbl U KPUTEPUH UX TOCTHKEHUS; COCIUHCHUA,  KPUCTAITMHICCKAd
- BBIABJIATH 3aKOHOMEPHOCTH U TIpoTHBOpeus | POHICTKA,  THIIBL - XHMIHCCKUX
B paCCMaTPHBACMBbIX SIBIICHHSIX; peakinn (OKHCTHTEIBHO-
- BHOCHTb  KOPPEKTHBBI B  JIEATEIBHOCTD, | BOCCTAHOBUTCIBHBIC, — 9K30- U
OLIEHWBATh COOTBETCTBHE PE3YJILTATOB IEsM, | JHAOTCPMUHCCKHC, peakIuu
OLIEHMBATH PUCKU IIOCIECTBHI flesiTenbHocTy; | MOHHOTO  0OMeHa),  pacTBop,
DIICKTPOJIUTHL,  HEAIEKTPOJIHTHI,

VKa3bIBAIOTCSI IMYHOCTHBIE U MeTanpeameTHbie pesyiabratel u3 ®IOC COO (B mocnenneii pepakimu 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)




- pa3BUBAaTh KPEATHBHOE  MBIILICHUE

peIlIeHNH )KU3HEHHBIX MPo0IeM

0) 0azoBbIe HCCIEI0BATEIbCKHE eHCTBHS:

- BJIAZETh HaBbIKAMH yueOHO-
HCCIICIOBATEILCKON u MPOEKTHOM
JIEATEIIBHOCTH, HaBbIKAMH  Pa3peIICHHs
npo0sem;

- BBIIBJIATH MPUYUHHO-CJICICTBEHHBIC CBS3H U

aKTyaJIM3UPOBaTh 3334y, BBIIBUTaTh TUIIOTE3Y

€¢ pCIICHWs, HaXOQWTh apryMEHThI IS

JIOKa3aTeIbCTBAa CBOMX YTBEPIKICHHH, 3a/1aBaTh

napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAIM3UPOBATH  TIOJNyYEHHBIE B  XOJE

pellieHusT 3aaudl  Pe3yJIbTaThl, KPUTHUECKH

OLICHMBATh Hx JIOCTOBEPHOCTb,

MIPOTHO3UPOBATH U3MEHEHHE B

HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO

u MPAKTUIECKYIO obmactu

JKU3HECATEIILHOCTH;

- YMETh MHTCTPHPOBATH 3HAHWS W3 Pa3HBIX

MPEIMETHBIX 00IacTel;

- BBIBUTaTh HOBBIE  HIEW, npeyiararb

OPHUTMHAJIBHBIE TTOIXO/Ibl U PEIICHHUS;

- CIIOCOOHOCTE Hx HCIIOIb30BaHUs B

MTO3HABATEIHbHOM U COLMAILHOM IMPAKTHUKE

npu

ANIEKTPOIUTHYECKAS
JTUCCOITHAITHS, OKHCIIUTEIb,
BOCCTAHOBHTEb, CKOpPOCTb
XUMHYECKOU pEaKIuH,
XHUMHYECKOE paBHOBECHE),
TEOPUM W  3aKOHBI  (Teopus
XUMHYECKOTO CTpOCHUS
opranndecknx Bemects  A.M.
Bytnepoga, Teopus
AMEKTPOJIUTHICCKOM
JIUCCOLIMAIINN,  TEPUOIUICCKUN
3akoH J[.M. MenpaeneeBa, 3aKoH
COXPAaHEHUs Macchbl),
3aKOHOMEPHOCTH,
CUMBOJIMUCCKUIM  SI3bIK ~ XHMHUH,
(aKTONOTMYECKHE  CBEIEHHS O
CBOWCTBAX, COCTABE, IOJIyYCHUH U
0e30I1macHOM HCIIOJIb30BaHUH

BOKHEHIINX HEOPTaHUYECKUX H
OpPraHUYeCKUX BEIIECTB B OBITY
U TMPAKTHYECKOH NEeATETHHOCTH
YeJI0BEKa;

- YMETh BBUIBISTH XapaKTEPHBIC
NPU3HAKU U B3aMMOCBSI3b
U3YYEHHBIX MOHATUH, IPUMEHSATh
COOTBETCTBYIOIUE TOHATHS IPU
ONKCAaHUM CTPOCHUS U CBOICTB
HEOPraHW4eCKUX U OPraHuYecKUX
BEILIECTB M UX IPEBPAILCHUIL;
BBISIBIISTH B3aMMOCBSI3b
XUMHYECKUX 3HaHUM c
HOHATUSIMU M TIPEACTABICHUAMU
JpYTHX  €CTECTBEHHOHAYYHbIX
IPEIMETOB;

- yMETh
HaMMEHOBAHUS
COCIMHEHUN  MEXAyHapOJHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA "
TPUBHAIHHBIC Ha3BaHMs
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TJHUIEpUH, (eHol,
(dhopManbaeruI, YKCyCHast
KUCIIOTa, TJMINH, YTapHBIA ras,
YTJIEKUCIIBII ras, aMMHAK,
ramieHas M3BeCTb, HerarieHas
U3BECTh, IMHUThEBAas coJa U
JPYTUX), COCTaBJSATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHWYeCKUX
BEILIECTB, YPAaBHEHHSI XUMUYECKUX
peakiuii, OOBACHATH MX CMBICT,
MOATBEPKIATh XapaKTepHbIe
XMMUYECKHUE CBOICTBA BEIIECTB
COOTBETCTBYIOLUIMMHU

HCIIOJb30BaTh
XUMHNUYCCKHUX




OKCIICpUMCHTAMH H  3aIlUCIAMU

ypaBHEHUMH XUMHYECKUX
peaKIuii;

- yMeTh yCTaHaBIIMBaTh
MIPUHAIJICKHOCTh W3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYeCKUX BEIICCTB K
OTpeICIICHHBIM KJIaccam u
rpyIiam COCTMHCHHI,
XapaKTepu30BaTh HMX COCTaB M
Ba)KHEHIIINE CBOIICTBA;
ONpeeNsiTh BHJIBI
XUMHYECKHX CBsI3EH
(xoBaJIeHTHAS, MOHHAs,

MeTaJIn4yecKasi,  BOJOpOJIHAs),
THUIIBI KPUCTAJUIMYCCKUX PEHICTOK
BEIIECTB; KJ1acCU(PULIUPOBATH
XUMHNYCCKUE

peaxkuuu;

- c(popMHpOBaATH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAY4YHON KapTHHBI
MHpa, poJii XMMHUHU B IMO3HAHHUU

SIBIICHUI MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIIICHUS |
KyJbTYPBI JTUYHOCTH, ee

(GYHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAUMOM Al pelleHHs
IIPAKTUYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILIEHHS K CBOEMY 3/10POBBIO
U IIPUPOJHOU CpEE;

- YMETb IPOBOAMTH PACUETHI IO
XUMHUYECKUM  (opMmysnaM |

YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BAaHUEM
(bUBUIECKUX BEJINYMH,
XapaKTEpU3YIOIIMX  BEILECTBA C
KOJINYECTBEHHON CTOPOHBI:
MaccChl, o0BeMa
(HOpMasnbHBIE YCJIOBHSI) Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS pelieHnit B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpelcTBa TTOMCKa,
aHaIM3a it

B 061acTH HEeHHOCTH HAYYHOI'O MO3HAHUS:

- c(hopMHPOBaHHOCTH MHPOBO33pEHM,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HayKH U OOLIECTBEHHON MPAKTHKH,
OCHOBAHHOT'O Ha Jasore KyJbTyp,
CIIOCOOCTBYIOIIETO0 OCO3HAHHMIO CBOETO MecTa B

- YMEThb IJIaHUPOBATh n
BBIIIOJIHATH XAMHYECKUMN
SKCIICPUMCHT (HpeBpaIJ_[CHI/I}I
OpPraHn4CCKux BCIICCTB npu
HarpeBaHuu, IOJYYCHHUC DTHIICHA
)4 HU3y4YCHHUC €ro CBOI>'ICTB,




MHTEPIIpETALIMU MOJINKYJIbTYPHOM MUDE; KAQuUeCTBEHHBbIE  peaklUu  Ha
uHpopManuu u|- COBEPIICHCTBOBAHUE A3BIKOBOU U | anbJIEeTHIbl, KpaxMmall, YKCYCHYIO
UH(OPMAIHOHHBIE YUTATENIbCKOM  KYJIBTYpbl ~ KaKk  CpEACTBA | KUCIOTY; JIeHaTypauus OelKOB
TEXHOJIOTHHU JUIs | B3aMMOJEHCTBUSI MEXAY JIIOJbMH U IO3HAHUSA | IPU  HArpeBaHUM,  L[BETHbIC
BBIIMTOJIHEHU S 3aga4y | MUpa, peakuu 6eJ'IKOB; IIPOBOJUTH
npodecCHOHATbHOM | - OCO3HAHME LEHHOCTH HAYYHOW JACSTENBbHOCTH, | PEAKUMH  HOHHOro  OOMeHa,
JESTENHLHOCTH. TOTOBHOCTb ~ OCYILECTBJIATh IIPOEKTHYIO U | ONpPEAENsATb  Cpedy  BOJHBIX
HCCIIe/IOBATEIbCKYIO JEATEIILHOCTD | PAaCTBOPOB, KaueCTBCHHbIE
WHJMBUIyaJIbHO U B IPYIIIE; peakiuu Ha cynbdar-, kapOoHat-
OBiajieHHe YHUBepPCAIbHBIMHU Y4eOHBIMHU U XJIOPU/A-aHUOHBI, Ha KaTHOH
MO3HABATEJIbHBIMH JICHCTBUSIMHU: aMMOHMS; peuiath
B) pabora ¢ undopmanueii: AKCIIEPUMEHTAIbHBIE 33a4U 110
- BJaJIeTh HAaBBIKAMHU TOJIy4eHHS! MH(POPMALMK | TeMaM "Meramisr" 51
u3 HUCTOYHUKOB pa3HBIX TUNOB, | "Hemeramiel") B COOTBETCTBUU C
CaMOCTOSITEJIbHO OCYLIECTBIIATH NIOMCK, aHAIN3, | IIPABUIAMU TEXHUKHU
CHCTEMATU3aLIUI0 U MHTEpIIpETaluio | 0€3011aCHOCTU MPU OOpAallEHUH C
uHpopMaImn Ppas3IMUHBIX BUJIOB U | BEIIECTBAMU U  JIaDOpaTOpPHBIM
bopm npencTaBieHUS; 000pyIOBaHUEM;  IPEICTaBIATH
- CO37[aBaTh TEKCThl B Pa3MYHBIX (hOpMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (OpMe 3arucu
ayIMTOpHHM, BBIOMpAs ONTHMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
MIPE/ICTABIICHUS U BU3YyaIU3aluy; peakimii U opMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(pOpMaLMM, €€ COOTBETCTBHE IPABOBBIM M | PE3yJIbTaTOB;
MOpaJIbHO-ITHYECKUM HOpMaM; - yMeTb AHAIM3UPOBATh
- HCIIOJB30BaTh CPEACTBA HH(POPMALIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUH | NOTydaeMyro u3 Pa3HBIX
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U | HCTOYHUKOB (CPEJICTB MAacCOBOM
OpPraHU3alMOHHBIX 3a/Ja4 ¢ coOmroaeHueM | uHdopmamu, cetb VHTepHET n
TpeboBaHUI SPrOHOMUKH, TEXHUKH | APYTHE);
0e30MacHOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOaMHU
pecypcocOepexeHus, IIPABOBBIX U | HAQy4YHOTO TI03HAHWs BELIECTB U
TMYECKUX HOpPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0C30IMacCHOCTH; (HabmoieHME, U3MEpEeHue,
- BJIQJICTh HAaBBIKAMHU PACMO3HABAaHUSI M 3aIIUTHI | SKCIIEPUMEHT, MOJICTMPOBAHUE);
nH(popMaIyy, HHPOPMAIIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JIUYHOCTH XUMUYECKUM  GopMynaM |
YpaBHEHUSAM XUMHUYECKHUX
peakuuMii ¢  HUCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bema (HOpMajbHbIE
yCIIOBUSI) Ta30oB, KOJUYECTBa
BELIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HaHUS
JUIsl  TPUHATUS  pelleHuil B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpPa3BHUTHIO, | -  yME€Tb  IUIAHUPOBaTb |
S dexTuBHO CaMOCTOSITETIBHOCTH U CAaMOOIPEEIIEHHUIO; BBITIOJIHSATh XUMHUYECKUI
B3aUMOJICMCTBOBATh | - OBJIQJICHHC HaBbIKaMHU Y4EOHO- | BKCIIEPMMEHT (mpeBpareHus

HCCIIEIOBATENBCKOM, IPOEKTHOW M COLMAJIBHOMU




u pabortath B | AEATEIBHOCTH; OpPraHMYECKHX  BELIECTB  IIpU
KOJUIEKTHBE n | OBnanenne YHUBEPCAJILHBIMH | HarpeBaHUH, MOTy4YE€HHE JTHIICHA
KOMAaHJIE. KOMMYHHMKATHBHBIMH JICHCTBUSAIMM: U U3Y4YEHHE €ro  CBOICTB,
6) COBMeECTHaA NeATC/IbHOCTD: KadeCTBECHHBIE peakuuu Ha
- IIOHHMMAaTb M HCIOJB30BaTh IIPEUMYIICCTBA aIBIECTUILI, KpaxMall, YKCYCHYIO
KOMAaH/IHOM U UHAWBUAYaJIbHON padOThL; KHCIOTY; JCHATYpaLus OCIIKOB
- NPUHAMATBH LCIH COBMECTHOM JCATENBHOCTH, | py HArpeBaHMM,  IBETHBIC
OpraHW30BBIBAT U KOOPIMHMPOBATH JCHCTBUSA | peakiii  OCIKOB;,  IIPOBOIHTH
0 e JIOCTHKEHUIO! COCTABIATh IUIAH | peakiuu  HOHHOTO — OOMeHa,
JCHCTBUH, pacupeielidTh polM C Y4ETOM | onpepensath — cpeay — BOIHBIX
MHEHUH  y4acTHUKOB 00Cy>KnaTh pe3ysbTaThl PacTBOPOB, KAUECTBEHHbIE
COBMECTHOH padoThI; peakiy Ha cyab(ar-, KapOoHaT-
- KOOP/MHUPOBATh M BBIIOJNHATH paboTy B | XITOPWI-AHUOHb], HA KATHOH
YCHOBUAX  PEANBHOTO,  BUPTYAIBHOTO M | oy iyiopyg: permarh
KOMOHMHHUPOBAHHOTO B3aUMOJICUCTBHS; KCTIEPHMEHTAITbHBIE 33/IA9H 110
- OCYIUECTBIIATh IO3UTHBHOE CTPATEIMYECKOE | o\ "Meramm" "
TIOBE/ICHHC B PasIITIHBIX CHTyalix, "Hemeramibl'") B COOTBETCTBUU C
MIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHE, OBITH
i [paBUJIaMU TEXHUKHU
0€30IacHOCTH TIpU OOpAIICHUH C
Ogaanenne YHHBepPCAJIbLHbIMHU
PEryIATHBHEIMH NeHiCTBHSMME: BEILIECTBAMH U JIAOOPAaTOPHBIM
r) NpUHATHE ce0s M APYTuX JIJei: 000pY/IOBAHHMEM;  NCCTABIIATS
- IPUHUMaTh MOTHUBBI U apryMEHTBl JAPYIHX PESYJIbTATLI XHMIHCCKOTO
oaen npu aHam3e pesynbraton | O\ CHCPHUMEHTA B (bopme samcu
JICATETBHOCTH YPABHEHHI  COOTBETCTBYIOLIMX
- IPU3HABATH CBOE MNpaBO M mpaBo apyrux | PEaKkUdd M (opmynuposars
JmosIeH Ha OIITHOKH: BBIBOJBl HAa  OCHOBE  3THX
- Pa3sBUBATL CIOCOOHOCTh IMOHMMATh Mup ¢ | PE3YJIbTaToB
TIO3ULIMU JPYTOrO YEJI0BEKa;
OK 07. B o0s1acTH 3K010rH4€CKOr0 BOCIIMTAHMA: - copmMupoBaTh MpeaCTaBICHHUS:
CopnelicTBOBaTh - copMHPOBaHHOCTH HKOJIOTUYECKOM | O XMMHMYECKOM COCTaBIAIOLLEH
COXPaHEHUIO KyJbTypbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPY’Karolied cpezpl, | SKOHOMUYECKAX  MPOLECCOB HA  COCTOSHME | MHPA, POJIM XUMHHU B MO3HAHUU
pecypcocbepexeHnIo, | IPUPOIHON U COLMANBHOM CPEJIbl, OCO3HAHUE | SBICHUH NIpUPOABL, B
NpPUMEHATh  3HAHMS rII00aTBbHOTO  XapakTepa  AKOJOTHMYECKHX | (GOPMHUPOBAHMM MBIIUICHUS U
00 u3MeHeHuu | Ipooiem; KYJbTYpPBI JIUYHOCTH, ee
KIMMAaTa, MPUHIUMNE! | - IUIAHAPOBAHHME M OCYIICCTBICHHE JCUCTBYI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
GEPEKITHBOrO OKpYKaIOIIeH cpelic Ha OCHOBE 3HAHWS IIEJICH | HEOOXOIUMOM ISl pelleHUs
IIPOM3BOJICTBA, YCTOWYHMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3aauu
> PeKTHBHO AKTHBHOE HETIPHSTHE AeCTBUM, NPUHOCAIIMX | DKOJIOTHYECKH  OOOCHOBAHHOTO
eHCTBOBATD B | BDEI OKpYXAFOIIEH Cpene; OTHOILIEHHUS K CBOEMY 3/I0POBBIO
Ype3BBMANHBIX - yMEHHe MIPOTHO3UPOBATH | U IPUPOJHOMN CPEE;
CHTYAIHSX. HeOIaronpusTHhIE IKOJIOTMIECKUE | - YMETh COONoAaTh MpaBuia
MIOCJIEICTBHS NPEANPUHAMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNENCTBUMN, IPEAOTBPALLATD UX; MOBEJICHUS B OBITY U TPYIOBOU
- paclpeHHe  OmbITa JIEITENTIbHOCTU | ACATEIBHOCTH B LEIX
9KOJIOTMYECKON HAIIPABJIEHHOCTH; COXpaHEHMs CBOETO 3/I0POBbSl U
- OBJIaJICHUE HaBbIKaMU y4eOHO- | OKpY»Karomieil MPUPOIHON CPeJIbl;

HCCIIEIOBATEIBCKOM, MTPOEKTHON U COLIMATTbHOM
JESTeITbHOCTH;

YUYUTHIBATH OITaCHOCTb
BO3JCHCTBUSA Ha JKHBBIC
OpraHrU3MbI OIPCACIICHHBIX
BCIIICCTB, IIOHUMas CMBICJI
IIOKa3aTecJiAd npeﬂeanoﬁ

HOHYCTHMOf/'I KOHIOCHTpPAIUH




IIK 2.4. - yYMEHHME OIpEeAETsATh KOHCTPYKTHBHBIC | - CPOPMHUPOBATH MPEICTABICHHS:
PazpaGaTbiBaTh OCOOCHHOCTH NPU CTPOUTENBCTBE JKEJIE3HBIX | O CBOMCTBAaX METAJUIOB, CIUIABaX,
TEXHOJIOTHYECKHE JOpOT, PEMOHTE U TEKyLIeM COJAepKaHWH | BUAAaX  KOppo3uu,  obiactu
IIPOLIECCHI KEJIE3HOIOPOKHOTO ITyTH; HNPUMEHEHUs] HEMETAIMYECKUX U
IIPOU3BOJICTBA - IIOHUMAaHME TEXHOJOTMYECKUX IPOLECCOB | KOMIIO3UIIMOHHBIX MaTepHaJlOB,
PEMOHTHBIX  PabOT | IPOM3BOJCTBA PEMOHTHBIX paloT | BUAax M CBOMCTBax TOILIMBA,
KEJIE3HOJOPOKHOIO | 5KEIE3HOLOPOKHOIO IIyTH U COOPYKEHUH CMa304HbIX u 3aLIUTHBIX
IIyTU U COOPY’KEHUH. Mmarepuaax, CBOICTBax
HEOPraHMYECKUX u
OpPraHUYECKUX COEAMHEHUH INpH
CTPOUTENIBCTBE JKEJIE3HBIX JIOPOT,
pEMOHTE u TEKyLIEM
COZICP’KaHNU JKEJIE3HOA0POKHOIO
IYTH.

B pe3ynbraTe ocBO€HUs MporpaMMbl y4eOHOTO MpEAMETa pealu3yeTcsl mporpamma
BOCIIMTAHUS, HamlpaBieHHas Ha (OPMUPOBAHUE CIIEAYIOIIUX JUYHOCTHBIX PE3YJIbTATOB
(JIP):

JIP 2 IlposBistomuid aKTUBHYIO TPAXKIAHCKYIO MO3ULUI0, IEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh NPUHLMUIIAM YECTHOCTH, NOPSAOYHOCTH, OTKPBITOCTH, YKOHOMHUYECKHU
AKTUBHBIM U yYACTBYIOIINN B CTYyIEHYECKOM U TEPPUTOPUAIIBHOM CAMOYIIPABICHUH, B TOM
YyyCcl€ Ha YCIOBUAX JOOpOBOJBYECTBA, MPOAYKTHBHO B3aUMOJACHCTBYIOIIMA U
YYaCTBYIOIIUI B AESITEIbBHOCTU OOLIECTBEHHBIX OPraHU3aLUH.

JIP 4 IlposBmAronuid W JEMOHCTPUPYIOIIMK YBaXXEHUE K JIIOAAM TpPYy[a,
OCO3HAIOIIMHI IIEHHOCTh COOCTBEHHOTO Tpya. CTpemsiuiics K pOpMUPOBAHUIO B CETEBOI
cpele JINYHOCTHO U MPO(EeCCHOHATIBHOTO KOHCTPYKTUBHOIO «IIM(PPOBOTO CIEAA».

JIP 16 Tlpuobperenne o0ydarOIMMUCS COIMAIBHO 3HAYMMBIX 3HAHUM O MpaBUIIaxX
BEJICHUS HKOJIOTMYECKOT0 00pa3a KM3HU O HOPMAax U TPaJAULIUAX TPYJAOBOH NESTEIbHOCTH
YelioBeKa O HOpMax H TPAJIUIUSAX TIOBEJACHHS YEJIOBEKA B MHOTOHAIMOHAIBHOM,
MHOTOKYJIbTYPHOM OOLIECTBE.

JIP 23 Tlomyuenue
camopean3anys JNYHOCTH.

06yanOHlI/IMI/IC$I BO3MOXKHOCTH CaMOPAaCKPBITHA n

JIP 30 OcyiecTBISIOMMN TOUCK U HMCMOJIb30BaHHE MHGOPMALMK, HEOOXOIUMOMN
11t 3PEKTUBHOTO BHIMIOJIHEHUS PA3IMYHBIX 337a4, TPO(PECCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHSL.




2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUTLIIMHBI

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
[Tepuonnueckuii 3akoH 1 cucreMa xumudeckux 3nementoB /.M. MenaeneeBa. CTpoeHnue aroma 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
[leprommueckas cucrema xumuueckux s1emeHToB JM. MenaeneeBa. PU3HUYECKUIA CMBICIT
[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 3axona J[.M. MenneneeBa. IIpornossr /.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 TEXHOJOTHMYCCKOI'0 3HAYCHMS.

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
00pa30BaHMs HAKUIH HA CTEHKAaX KOTJIOB M B TEIJIOOOMEHHBIX TpyOax OXJIaXKACHUsS TU3eseit
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 MeTOI0OM dJIEeKTpoHHOTo OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAaKIIMU 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
HKEJIE3HOJOPOKHOM oTpaciu. OKUCIUTEIBPHO — BOCCTAHOBUTEIBHBIE MPOLIECCH 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

noHHOTrO oOMeHa. CocTaBiieHUE peaklnii HOHHOrO 0OMeHa MyTeM COCTAaBJICHUS UX MOJHBIX U
COKpAIEHHBIX HOHHBIX YpaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3aaHus Ha COCTaBJICHHE
HMOHHBIX pPEaKIIHil.

[TpakTHyeckoe UCIONb30BAaHUE PEAKINI HOHHOTO OOMEHa U TUIPOJIN3a B TEXHOJIOTUYECKUX
IpolLeccax JKele3HOI0pOKHOIro TpaHcnopTa. [IoHATus: rajabBaHOCTErHs, TaJbBaHOIIACTHKA,
UX MPAKTUYECKOE 3HAYCHHE B JKEJIE3HOJOPOKHOM XO34HCTBE.

2.2.2 JlabopaTopHoe 3aHsiTHe (padora) Nel "lMcciemoBaHue 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
JKEIJIE3HOIOPOIKHOM TPAHCIIOPTE PEAKIIMA MOHHOTO OOMEHA JIUIsl yMSTUCHHSI BOJBI (CHIDKCHHE
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 HEOPraHHYeCKHX BeleCTB

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. Kpucramnmuueckue u amopgHble BeliecTBa. THUIBI KPUCTALIMUECKUX PELIETOK
(aToMHasi, MOJEKYJspHasi, MOHHAas, MeTalJHuyecKkas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB
BEUIECTBA OT THUIA KPHUCTAUIMYECKOW PEIIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEUIECTB OT BUJA XUMHYECKOM CBSI3M M THUNA KPUCTAIUIMYECKOM pemeTku. lIpuumnel
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 HEOPraHWYECKHUX BELIECTB | METAJJIOB. METO/bI 3alIMThl KOHCTPYKLUI MTOABUAKHOIO COCTaBa IIK1.3
JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuaa
Mertamner. O6mme pu3uveckre U XUMUYECKHE CBOMCTBA MeTauioB. CriOCOOBI MOTyYCHHS.
3Hau€HHE METAJUIOB M HEMETAUIOB B IPUPOJAE M IKU3HEACATEIbHOCTH 4YEIOBEKa U
opraam3MoB. Koppo3usi MeTayyioB: BHUIBI KOPPO3HH, CIIOCOOBI 3allUTHl METAJIOB OT
KOpPPO3UH
3.2.2 IIpakTudeckoe 3aHsaTHe Ne6 PemieHue OSKCIEpUMEHTAIBHBIX 3ajad IO TEME:
"Meramibl" 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
YKEJIE3HOJOPOKHOM TPAHCIIOPTE.
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOCHHOCTH CTPOCHHS OK 01 OK 02
I1K1.3
JIP 4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa
Hemeramner. OOmme ¢u3ndeckne W XUMHYECKHE CBOHCTBA HEMETA/UIOB. THIHMYHBIC
cBoiictBa HemetayuioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COEAMHEHMM
HeMeTasuioB. [I[puMeHeHne BaKHEHUIINX HEMETAJUIOB U UX COCIMHEHHUH B KEJIE3HOJ0POKHOM
xo3siiicTBe KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE
3.2.4 TIlpaxktuueckoe 3aHsTHe Ne7 PemieHue HKCIEpUMEHTANIBHBIX 3a7a4 IO TEMe:
"Hemeranibr" OK 01 OK 02
I[IpopuiabHbie 1 npodeccHOHATBHO 3HAYUMBbIE JJIeMEHTHI cojaepxkanus. [Ipumenenue 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 COeHMHEeHUIt 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.
[IpuMeHeHrne opraHuYeCcKUX BEIECTB Ha KEJIE3HOM 1opore
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 OPraHUYECKUX COSAMHEHUMA
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

[IpenenbHbIe yraeBOAOPOABI (aKaHBl W IUKIOANKaHbI). OcoOeHHOCTH KiaccuuKanuu u
HOMEHKJIATypbl, Hu30Mepus, (U3MUECKHE CBOWCTBA, XWMHUYECKHE 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/ad IO TEME:
"CpaBHHUTENbHAS XapaKTEPUCTHUKA METaHa U TaHa"

IpopuiabHble W mnpodeccHOHAIBLHO 3HAYUMbIE 3JJIEMEHThbl colep:kaHus. Kuakue
yIJIeBOIOPOAbl (OCH3UHBI, KEPOCUHBI, COJIAPOBbIE Macjia, Ma3yT) - B KA4eCTBE FOPIOYETO 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
3JIEKTPOBO30B, TEIJIOBO30B. [ 'aOreHNnpon3BOAHbIE YIJIEBOAOPO/bl - 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 ankagueHbl). OcoOeHHOCTH KIacCH(PUKALUU |
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 XO3SMCTBE

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 MPEANPHUATHSIX >KEJIE3HOAOPOKHOIO TPAHCHIOpTA JUISl 3JIEKTPOU3OJISALUHY,
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
Ka0eNbHBIX U3/IeUN U MPOBOAOB, BHYTPEHHEH OTIENKH MAacCaKUPCKUX 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;
IUTAaCTU(HKATOPBI, NPUMEHsEMblE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX 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 W NMpoecCHOHAIBLHO 3HAYMMBbIe 3JIeMEHThbl coaep: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 JIBUrarejaeil. Mpuld BBICHIMX >KMPHBIX KHUCIOT KaK 3aryCTHTENIM B IUIACTHYECKHUX 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
NoJIMaMua B BarOHOCTPOEHMM [UIsl CKJIEMBaHUA. MHIIOpa-NOpOIUIacT — KAaK 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
3HaY€HUE U MPUMEHEHHUE B OBITOBOM | MPECCOBAHHOM JpeBECHHBl MJS BKJIAJABIIIEH MOJIIMIIHUKOB, 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 opranmueckoil XMMHHM B PEIIEHUU MPOOJIEM DJHEPreTUYecKOr Oe30MacHOCTH, B




1 2 3 4
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ampTEepHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIAcCOB  (YIJIEBOAOPOMABI, CIHUPTHI, (EHOJBI,
XJIOPOPraHUYECKUE MPOM3BOJHBIE, aJbAECTUABI U JIp.), CMBICH IIOKa3aTels MpeAeibHO
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. XuMU4eckoe paBHOBecHe | 3aj1a4 1o Teme: "CKOpOCTh XUMUYECKUX Peakiuid. XuMUUYecKoe paBHOBecHe" OK 01 OK 02
I[Ipodunbubie U npodeccHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cojep:kanus. bydepHbie [1K1.3
pacTBOpBI B TEXHOJIOTMUECKUX Ipolieccax (P MEKTPOXUMUYECKOM 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
3aja4 1o Teme: "PacTBopsl, UCMOIb3yeMbIe B OBITOBOIM M MPOU3BOJICTBEHHOU JESTEIHLHOCTH OK 01 OK 02
yesoBeka' IIK1.3
IIpodunbHble U NpodeccHOHAIBLHO 3HaAYMMble 3JIeMEHTHI coaepxkaHus. [lepeBo3ka JIP 4,16,23,30
Pa3IMYHBIX KHUAKOCTEH MO KeJe3HOH T0pore.
Paznea 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeJIbHOCTH 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 Harpy3ka (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. YCJOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM JTACIHUILIAHBI
3.1 TpeOoBaHusA K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHH 0

VY4yeOHas OuCIUIUIMHA peanm3yeTcss B ydeOHOM kaOwuere: Jlabopatopws
XHMHH U OMOJIOTHH
Obopyodosanue yuebno2o Kabunema.

[Tocamounble MecTa IO KOJTHUYECTBY O0YJarOIIUXCSI.
PaGouee mecto nmpenogaBartess.
MeToaudecKkre MaTepHalibl 10 TUCITUTITHHE

. Becwl ananmutraeckue (1 mrt.).

1.
2
3
4
5. XuMmuyeckas nocyja.
6. Mopenu KpUCTAIUIMUECKUX peIETOK. (3 mT)
7. COopHbIil mpubop 1t modyyeHus razos (1 mr.).
8. HabGop Ne3 BC «Illenoum».
9. HaGopsl peakTHBOB IO OpPraHUYECKON XUMUHU.
10.Habop mHIUKATOPOB.
11.Ha6op miiakaToB 0 HEOPraHUUECKON 1 OPraHU4YEeCKONH XUMHUHU.
Texnuueckue cpedcmea 00yYeHUsL.
-TB
- BUFICOMarauTohoH
- KOMITBIOTEP
Ayouosuzyanvhvle cpedcmea 00y4eHus:
1. DVD Opranunueckas xumusi. Yacts 2. [IpupogHbie HICTOUHUKHU YTIIEBOIOPOIOB.
CrupTtsl 1 penosnst 13 onbiToB, 36 MUHYT.
2. . DVD Oprannueckas xumusi. Yacts 3. Anpaeruibl 1 KapOOHOBBIE KHCITIOTHI.
Crnosxnblie a¢upsl. XKupsl. 20 onbito, 40 MUHYT.
3. DVD Opranuueckas xumusi. Yactob 4. YrieBoasl. 11 onbIToB, 27 MUHYT.
4, DVD Oprannueckas xumus. Yacte 5. A3zoTcojaepkaiiue OpraHuvecKue
BemlecTBa. benkn. CuHTETHUECKME BBICOKOMOJIEKYIJISIpHBIE BemecTBa. 20 OMbBITOB,
28 MUHYT.

5. B/® «IlIkonbHbIi XuMudeckuii skciepumMenT» 150 MUHyT.



3.2. UndopManmoHHOe o0ecneveHne peajn3auu NporpaMmmbl

Ilepeyenbp pexKoOMeHAYeMbIX Y4YeOHBbIX W3JAHUN, JONMOJHUTEJIbHOM
Jurepatypbl UHTepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JIMOTEYHOTO oHaA:
3.2.1.0CHOBHBbIEC HCTOYHHUKH:
1. AudunorenoBa W.B. Xumwusa: ydyeOHMK U MOPAKTUKYM JJii CPEIHETO
npodeccruoHanbHoro oobpazoBanus / U.B. Andunorenora, A.B. badkos, B.A.
[TonkoB.- 2-e u3n., ucnp. u aom. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
3.2.2./lonoHUTEIbHbIE HCTOYHUKH:
1. 'ycesa, E.B. Xumus nnst CI1O.: yue6.-meton. nocobue / M.P. 3uranmuna, JI.1.

Kynukona; KazaH. Han. uccien. rexuoi. 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 oOpamenus: 31.03.2023) / -
PexxuMm noctyna: [uisi aBTOPU3. MOJIb30BATENEH.

2. Yepnaukona H.}O. Xumus B 1oCTyITHOM M3MI0KEHUU: yueOHOE Tocooue st CIio /
H.IO. Yepuukosa.- 2-¢ uzn., crep.- Cankr-Iletepoypr: Jlans, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. - Tekcr: »saekTpoHHbId // JlaHB: 3JIEKTPOHO-
oubnmoreunas cucrema. - URL: https://e.lanbook.com/book/195532 (nara
obpamenus: 31.03.2023) / - Pexum goctyna: s aBTOPHU3. TOJIb30BaTEICH.

3.2.3 UnTepHeT — pecypcehl:

1. HayyHo-monypHBIN MPOeKT «DJIEeMEHThI O00IbIION HayKu « ((u3nKa, XUMHUS,
MaTeMaTHKa, aCTPOHOMUS, Hayka O JKM3HM, Hayka o 3emiie). HoBocTm Haykw,
KHHTH, HAy4HO-TIOMYJISIPHBIC CTaThH, JICKIIAH, SHITUKIIOTICTUH.

https://postnauka.ru/themes/chemistry - nexmuu mo xumuu Ha caiite IlocTHayka.

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



https://postnauka.ru/themes/chemistry
https://elementy/ru/

2. CailT Hay4YHO-TIONMYJSIPHOTO JKypHalla «XHMHS U 3U3Hb. https://
gotourl.ru/4785 Pexxum moctymna: cBOOOIHBIH.

3. Caiit 0 XUMHUH: KJIaCCHYECKHE YUYEeOHUKH, CIIPABOYHUKH, SHIMKIIONEIUH, TIOUCK
OPTraHWYECKUX U HEOPTaHWYECKUX PEAKLNH, COCTABICHUE YPABHECHUU DPEAKIUM.
https:// www. Xumuk.ru/ Pexxum fgoctyma: cBOOOTHBIH.

4, Ilnardopma Zoom mJisi IPOBEJACHUS OHIANMH-3aHATUNA M BHIC0-KOH(MEPEHIIUMA.

[DnexTpoHHBIH pecypc]. Pexxum moctyma: https://zoom.us/.

5. DnekTpoHHas nH(OpMAIMOHHO-00pa3oBaTelibHas cpeaa Ha rargopme Moodle.

[DnexTponHbIi pecypce]. Pexxum nocrymna: https://moodle.ospu.su/

3.3 IIporpamma o0Oecne4eHa HeOOXOAUMBIM  KOMILIEKTOM
JINIIEH3MOHHOT0 TPOrPAMMHOI0 OOecrevYeHnst


https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

T CTUTLIAHBI

KoHTposnib u oOlLleHKa pe3yJlbTaToOB OCBOEHHUSA 00IIe00pa3oBaTEIbLHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA 9YCPE3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHLBIC

Ha (I)OpMI/IpOBaHI/IG 06HII/IX KOMHE?TGHHI/Iﬁ Imo pasaciiaMm U TCMaM COACPKAHUA

y4eOHOro Marepuaia.

[TpomexxyTounas arrecranus B popme auddepeHIInpoBaHHOTO 3a4eTa.

Oo6mue komnerenuuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Paszgen/Tema

THI OLlEeHOYHBIX
MepOonpPUSTHI

OK.01
IIK 2.4.

JIP 2,4,16,23,30

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc;

- 3amaum Ha COCTaBJIECHHE
XUMHUYECKUX (POpMYIT;

- 3ajaHus Ha MCIOJIb30BaHUS
XUMHYECKOH CHMBOJUKUA U
HAa3BAHUN  COCJUMHEHUH IO
HOMEHKJIaType
MEX1yHapOJIHOT O coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHM W TPUBUAIBHBIX
Ha3BaHUM JUISI COCTaBJICHUS
XUMHUYECKUX (POpMYIT;

- 3aciymuBaHue COOOIIECHUMN
U OLICHKA UX MOATrOTOBKH;

- PesynbraT  BBINOJHEHUS
BHEayIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- PesynmbraT  BBINOJIHEHUS
MIPAKTUYECKON paboThI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Tlox6op,
npeoOpa3oBaHue
uHpopManuu

aHamu3 |
yueOHOM

OK.02
IIK 2.4.

JIP 2,4,16,23,30

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN Ompoc

- 3aciaymmBaHuE COOOIICHHIA
M OIICHKA X MOATOTOBKH;

- 3agaHusa Ha HCIIOJIL30BaHUS
XHMHYECKOM CHMBOJIMKH |
Ha3BaHUM COEAMHEHUM IIO
HOMEHKJIaType
MEKTYHapOJHOTO Ccor03a
TEOPETUYECKON M IPUKIIATHON
XAUMHH H TPUBHAIIbHBIX
Ha3BaHWMl JUII COCTaBJICHUS
XUMHYECKUX POPMYIT;

- Pesynprar  BbIOTHEHHS




BHEAyIUTOPHBIX
CaMOCTOSITENIHBIX paboT

- Pesynprar  BBINOJIHEHUS
MPaKTUYECKON pabOThI;
-[IpakTKO-OpHEHTHPOBAHHEIE
3aJlaHuUs;

- ITox6op, a”HaJIn3 u
npeoOpa3oBaHue y4eOHOI
nHpopmarun

OK.04
IIK 2.4.

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCcTHBIN onpoc

- 3aciymuBaHue COOOIICHUI
Y OIICHKA UX MOJITOTOBKH;

- 3ajaHusg Ha MCHOJIb30BaHUS
XUMHYECKOM CHMBOJMKH U
Ha3sBaHUM COEOUHEHUNU IIO
HOMEHKJIAType
MEXIYHAPOAHOTO coro3a
TEOPETUYECKON M IIPUKIIATHON
XUMUU U TPUBUAJIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX (POpMYIT;

- Pesynprar  BBINOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paboOT

- Pesynprar  BBINOIHEHUS
MPAaKTUYECKON pabOThI;

- Pesynprar  BBINOIHEHUS
nabopaTopHO paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue y4eOHOU
uHpopManuu

OK.07 P7: Tema 7.1 -IIpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHus;

IIK 2.4. - Ilombop, anamuz u
npeoOpa3oBaHue yueOHOU

JIP 4,16,23,30 nH(opmaruu;

S HEPEYEHD UCITOJIB3YEMbBIX METO/IOB OBYYEHUAA

5.1 TlaccuBHble: ompoC, PENPOAYKTUBHBIC YNPAKHEHUS IO 3aKPEIUICHUIO MU

0TpaboOTKe U3YUYEHHOT0 MaTepuaa

5.2 AKTUBHbBIE U MHTEPAKTUBHbBIC: IBPUCTHUECKUE O€Celbl, TUCKYCCUH, KPYTJIbIi

CTOJI, IPpC3CHTAllMA, BUKTOPHHA, KBCCT.




