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1 MACHOPT PABOYEN MTPOT'PAMMBI YYEBHOI'O IIPEIMETA
OVIL.12 XUMUA

1.1 ObsacTh NnpUMeHeHHus1 padoyeil MporpaMMbl
PabGouass mporpamma yd4eOHOro mpeaMeTa SIBISIETCS YacThi0 MPOTPAMMBI
cpennero (mosiHOTO) 060mero oOpazoBanusi mo cnenuansHocTH CIIO  23.02.08
CTpouTEeNnbCTBO KENE3HBIX JOPOT, MYTh U IIyTEBOE XO3SHUCTBO.

[Ipu peanmuzamuu pabodeld HpoOrpaMMbl MOTYT HCIIONB30BATHCS Pa3TUYHbIC
oOpa3oBaTeNbHbIE TEXHOJOTHH, B TOM 4YHCIE AUCTAHLMOHHBIE O0Opa30BaTENbHbIC
TEXHOJIOTHH, YJICKTPOHHOE O0yICHHE.

PabGouass mporpamma ydeOHOro mpeaMeTa MOXKET ObITh MCIOJIb30BaHA B
npodeccuoHanbHON TMOATOTOBKE, NEPENOArOTOBKE W TMOBBIMIEHUH KBalU(DUKAIIUU
pabounx no npodeccusim: 14668 Mountep mytu; 18401 Curnanucr.

1.2 MecTo yueoHoro npeamera B ctpykrype OINIOII-IITICC3:

OOmeoOpa3oBatebHblii  NpeAMeT «XUMUSD» H3ydaeTcss Ha 0a30BOM YpOBHE B
o01eoOpa3oBaTeIbHOM — LIMKJIE  Y4eOHOro  IUIJaHa  OCHOBHOM — IpodeccHOHAIbHOM
00pa3oBaTeNbHOM MPOrpaMMbl  YKPYIHEHHBIX TPYIIl CHEHMAIbHOCTEN / MpodeccHid:
23.02.08 CTpOHUTENBCTBO KEJIE3HBIX TOPOT, IyTh U IyTEBOE XO3AKUCTBO.

TpynoeMkocTs mpeaMera «XUMHUs» Ha 0a30BOM YpPOBHE COCTaBIIsieT 72 yaca, U3
KOTOpbIX 64 yaca — 0a30BbIi MOMYyJb (6 pa3nenoB) U 8 4acoB — MpPUKIAIHOW MOIYyb (1
paszen), BKJIIOYAIOUIMA  MNPaKTUKO-OPUEHTUPOBAHHOE  COJAEpPKAHUE KOHKPETHOU
MpoQeCccuu WK CIEeHATbHOCTH.

[TpuknamHolt Momaynb BKIIOYaeT onuH pasaen. Pazgen 7 «Xumusg B ObITy H
IPOU3BOJICTBEHHOM JAEATENBHOCTH YEJOBEKA» PEATU3yeTCs Uil YKPYIHEHHBIX TIPYIII
cnenmanbHocTedt / mpodeccuit: 23.02.08 CTpouUTENnbCTBO KEIE3HBIX JOPOT, MyTh U
IyTEBOE X034WCTBO HAa MaTepUalle, CBSI3aHHOTO C HKOJIOTHYECKON 0€30IaCHOCTBIO U OLIEHKON
MOCJIC/ICTBM OBITOBOM M IPOM3BOACTBEHHOM JICATEIILHOCTH, IO OTpacisiM Oymyiiei
pohecCHOHATTBHON JEATEIFHOCTH 00 YYAOIIXCSL.

1.3 IIlnaHupyeMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MmpeaMera:
1.3.1 Hens yueOHOTO IpEaMETA:

Q@OpMUPOBaHWE Yy CTYIEHTOB TMPEACTABICHUSA O XUMHWYECKOM COCTABJISIOLICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpa KaK OCHOBBI TNPHUHSTHS PEHICHUNA B JKU3HEHHBIX U
NPOM3BOJICTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOIO MOBEICHUS B IIPUPOJHOM CpeEIE.

3anaum npeamera:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHWS  XMMHYECKUX
MPOLIECCOB WM SBJIICHUWA B OKPYXAIOLIEH Cpele, UENOCTHOW HaydYHOM KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBIATH (OPMYJIbl HEOPraHWYECKUX M OPraHUYEeCKUX
BEINIECTB, YPABHEHUS XWMHYECKHX PEAKIWid, OOBSCHITh WX CMBICI, WHTEPIPETUPOBATH
pe3yJAbTaThl XUMHUUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBath HAaBBIKM  TPOBEIEHUS  NPOCTEHIIMX  XUMHYECKHX
AKCIIEPUMEHTAIBHBIX MCCIEOBAHUNA C COOJIIOJIEHUEM MpaBUil 0€30MaCHOrO OOpAaIEHUS C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;



4) pa3BUTh yMEHHsS HCIIOJIB30BaTh HWH(POPMAIMI0 XUMHYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHs IPOTHO3HPOBATH ITOCICACTBHS CBOCH JEATEIBHOCTH W
XAUMWYECKUX TIPUPOTHBIX, OBITOBBIX U TIPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MMOHMMAHWE 3HAYMMOCTH JIOCTIIKCHHHA XHMHUYECCKOH HAYKH |
TEXHOJIOTUH [T Pa3BUTHS COIMATBHON M TIPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbrare 0CBOCHHUS yU€OHOTO MpeaMeTa 00yJaroHiics JOIKeH

yMeThb:

- Ha3plBaTh HW3YUYCHHBIC BEIIECTBA MO "TPUBHAIBHOW" WM MEXKTYHAPOIHOMN
HOMEHKJIaType;

- ONpPEACNIATh: BAJECHTHOCTh M CTENEHb OKHUCICHUS XMMHUYECKHX AJIEMEHTOB, THII
XUMHUYECKON CBSI3M B COCIMHEHUSX, 3apsAJl MOHA, XapaKTep Cpelbl B BOJHBIX PAacTBOpPax
HEOPTaHUYECKUX COCAUHEHUM, OKUCIUTEIh U BOCCTAHOBUTEb, IPUHAJIC)KHOCTH BEIIESCTB
K pa3JIMYHbIM KJIacCaM OPTaHUYECKUX COEAUHEHUI;

- XapaKTepu30BaTh: JJIEMEHThI MAaJIbIX TMEPUOAOB IO HX TIOJIOKEHUIO B
[Tepuonuueckoii cucreme [[.M. MeHnneneeBa; oOIIMe XMMHUUECKUE CBOMCTBA METAILIOB,
HEMETAJVIOB, OCHOBHBIX KJIaCCOB HEOPraHWYECKUX U OPraHUYEeCKUX COCIUHCHUM;
CTPOCHHUE U XMMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTUHECHHUI;

- OOBSACHSATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOECHUS; IPUPOIY
XUMUYECKON CBSI3M (MOHHOM, KOBAJICHTHOM, META/UIMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN PEaKIIUU U MOJ0KCHUS XUMUUECKOTO PAaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB,;

- BBINOJHATH XUMMYECKMH OJKCHEPUMEHT IO PACIO3HABAHUIO BaXKHEHIINX
HEOPraHUYE€CKUX U OPTaHUYECKUX BEIIECTB;

- MPOBOJUTH  CaMOCTOATENBbHBIM  IOMCK  XUMHYECKOM  uHpopMamum ¢
KCMOJIb30BaHUEM Ppa3IUYHBIX HCTOYHHUKOB (HAy4HO-TIOYJISIPHBIX W31aHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCIOJIB30BaTh KOMITHIOTEPHBIS
TEXHOJIOTUH JIJIs 00paOOTKH U IIepeaul XUMHUYECKONM HHPOPMAIIH U €€ MPEICTABICHUS B
pazIMuHbIX (PopmMax; UCMOIb30BaTh MPUOOPETCHHBIC 3HAHUSA U YMEHUS B MPAKTUYECKOU
JIeSTEIbHOCTH W TIOBCEIHEBHOM KU3HU JUIS: - OOBSICHEHHS XHUMHUUYECKHX SBIICHUMH,
MPOUCXOIAIIUX B TPUPOJIEC, ObITY W HAa MPOU3BOJCTBE; - OMpPEICICHUS BO3MOXKHOCTHU
MPOTEKAHUSI XUMHYECKUX TMPEBPAIICHU B Pa3IMYHBIX YCIOBUSIX U OILEHKH HX
MOCJICJICTBHUM;

- DKOJIOTMYECKH TPaMOTHOI'O MOBEJICHUS B OKPY’KalOIIeH cpesie;

- OLICHKHM BJIMSIHUS XUMHUYECKOTO 3arpsi3HEHUs] OKPYKaloIel cpelibl Ha OpraHu3M
YEeJI0OBEKA U JIPYTUe KUBBIE OPTaHU3MBI;

- OesomacHoro oOpalieHus ¢ TOPIOYMMH M TOKCHYHBIMH  BEIIECTBAMH,
1a60paTOPHBIM 000PYAOBAHUEM;

- MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIICHTPAIIMH B OBITY 1 Ha IPOU3BOJICTBE;

- KPUTHYECKOM OIEHKH JOCTOBEPHOCTH XMMHUUYECKOW MH(OpMAIUu, MOCTyHAIOIICH
13 pa3HbIX UCTOYHUKOB,;

- TMOHUMATh B3aUMOCBSI3b YYEOHOW IUCHMIUIMHBI C OCOOCHHOCTAMH Mpodeccuu
poheCCUOHAIBHOM JIESITEIbHOCTH, B OCHOBE KOTOPBIX JIeXkKAT 3HAHUS TI0 JaHHOUN yueOHOU
TUCITUTLIIAHE.

3HATh:

- BaXHEHUINE XUMHYECKHE IIOHSTHS: BEIICCTBO, XMMHUUYECKHUM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHASI U MOJIEKYJISIpHAsI MACcChl, UOH, aJUIOTPOIHUS, U30TOMbI,
XUMHYECKasi CBS3b, AJNEKTPOOTPUIIATEILHOCTh, BaJICHTHOCTh, CTEIIEHb OKHUCJICHHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH OOBEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJEKYJSIPHOTO
CTPOEHHUS, PACTBOPHI, AIEKTPOJUT U HEIICKTPOJUT, IJICKTPOJUTHYECKAsT TUCCOIUAIIMS,
OKHUCJIUTEIb u BOCCTaHOBUTEb, OKHCJICHUE u BOCCTaHOBJICHHUE,



TEIIoBOM 3((EeKT peakuuu, CKOPOCTh XUMHUYECKOW pEeakluu, KaTaau3, XUMHYECKOe
paBHOBeEcCHUE, YIIIEPOIHBIN CKeleT, PyHKIIMOHANIbHAS TPYIINa, U30MEpHs, TOMOJIOTHS;
- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUSI MacChl BEIIECTB, MMOCTOSIHCTBA COCTAaBa,

HepHOIII/I‘IGCKI/Iﬁ 3aKO0H,

- OCHOBHBIC TCOPUM XUMHUHU: XUMUUECKOMN CBS3H, dJIECKTPOTUTHICCKON TUCCOLMAITUH,
CTPOCHHSI OPTaHUYECKUX COCAMHEHU;

- Ba)KHEWINIME BEIIECTBA M MaTepHasbl: OCHOBHBIE METa/UIbl M CIUIABBI, CEpHas,
COJISIHAsl, Q30THAsI M YKCyCHas KHUCJIOTBHI, IIEJIOYM, aMMHUAK, MUHEpaJbHbIE YI00pEeHMUS,
MeTaH, dTWIEH, arleTHiIeH, OCH30JI, 3TaHOJ, KUPHI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKN, HICKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYIYKH, IJIACTMACCHI.

1.3.3 [Imanupyembie pe3yabTaThl OCBOSHUS YU4€OHOTO MpeIMeTa;
Oco6oe 3HaueHune yuyeOHbIi npeamer umeeT npu Gopmupoanuu u pa3sutuu OK.

O6mue Ili1anupyembie pe3yabTaThbl 00y4eHUsA
KOMIIETEeHIIUU O61mmue JAucuuninHapHbie
OK 01. B yacTv TPy10BOro BOCIIMTAHUSA: - BJIAJICTh CUCTEMOM
BH6HpaTb CIIOCOOBI | - T'OTOBHOCTH K TPYAY, | XUMUYCCKUX 3HAHUH,
peleHus 3ajay | OCO3HAHUE IICHHOCTH MAacTepCTBa, | KOTOpas BKJIFOYAET:
IPObECCHORATEHOM TPyA0JIIO0HE; _ | OCHOBOIIONIATAKONTHE 3
- TOTOBHOCTD K AKTMBHOM | TIOHSATHUS (XMMUYECKUH
ACATCIBHOCTH NEATEIBHOCTH TEXHOJOTHMYECKOH M | DJIEMEHT, aToM,
MIPUMCHHUTCIIBHO K | conuaabHOM HaIIPaBJICHHOCTH, | AJICKTPOHHAs 00o010uKa
PAa3JInYHBIM CIIOCOOHOCTD WHULIMHUPOBATH, | aTOMA, S-, p-, d-
KOHTEKCTAM. IUITAHUPOBAaTh M  CaMOCTOSTEJBHO | DJICKTPOHHBIC opOuTamm
BBIINIOJIHATH TaKYIO JI€ATEIbHOCTD; aTOMOB, HOH, MOJEKYyJa,
- HWHTEpEC K Pa3JIUYHBIM | BaJICHTHOCTb,
cepam PO EeCCUOHAIIBHOH | AIEKTPOOTPHIATSIILHOCTD,
JIeSITCIILHOCTH, CTEIICHb OKMCJICHUS,
OBaagenue YHUBEPCAJIBHBbIMM | XUMHUYECKasd CBS3b, MOJIb,
Y4eOHbIMHU MO3HABATEJILHBIMM | MOJIIpDHAs Macca, MOJISIPHBIN
AeCTBUSAMM: 00BEM, YTIICPOIHBIA CKEIIET,

a) 0a30Bble JJOrHYeCKHUe AeHCTBUS:
- CaMOCTOSTENTHHO (OPMYITUPOBATH
U aKTyaIu3upoBaTh  Mpobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaThb  CYIECTBEHHBIN
OpU3HAK WM OCHOBaHUS IS
CpaBHEHMsI,  KJacCUpUKAIMU U
000011IeHHS;

- OIpeneNnATh LENd JEeATEIbHOCTH,
3a1aBaTh

nmapamMeTpbl M KPUTEPHUH  UX
JOCTHKECHUS;
- BBIIBJIATH  3aKOHOMEPHOCTH U

IIPOTUBOPCYHUA B paCcCMaATPpHUBACMBIX

(yHKITMOHATILHAS
paaukai,
H30MEpHI,

rpymnmna,
H30MepHus,

TOMOJIOTMUECKUM
psn, TOMOJIOTH,
YTIIEBOJIOPOBI, KHCIOPOI-
" a30TCOACPIKAIIIHE
coeIMHEHHs, OMOIOTHUECKHU
aKTHUBHEIE BEIIECTBA
(yrieBopnl, >KUPBI, OCIKH),

MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIUHCHUS,

KpUCTA/UTMUECKas peIleTKa,
TUIBl XUMUYECKHUX PEaKIUi
(OKUCITUTEITLHO-

BOCCTAHOBHUTCJIIBHBIC, J3K30-




SABJICHUAX

- BHOCHTD KOPPCKTHUBbI B
ACATCIBHOCTD, OIICHHNBATH
COOTBCTCTBHC PC3YyJIbTATOB  LCIIIM,
OICHHMBATDH PHUCKHA HOCJ'IGI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3sBuBaTb KPCATUBHOC MbLIIIIICHHUC
IIpHU pCHICHNH KU3HCHHBIX HDO6J'I€M

0) 0a3oBble MHCCIEN0BATEIbLCKHUE
JelcTBUA:
- BIIQACTh HAaBBIKAMU  y4eOHO-

HCCIIEAOBATEIbCKOM W ITPOCKTHOM

JICSATCIIBHOCTH, HAaBBIKAMH
paspelieHus mpooem;

- BBISBJISTH IIPUYHHHO-

CIICJICTBCHHBIC CBSI3U u

aKTyaJM3upoOBaTh 3aJa4yy, BBIIBUIaTh
TUIIOTE3y €€ PelICHUs, HaXOJIUTh
apryMEHThI J1JIs1 IOKa3aTeIbCTBA CBOUX
YTBEPKIACHUM, 3aaBaTh MapamMeTphl
U KPUTEPUHU PEIICHUS;

- aHaJIN3UpPOBATbH INOJTYYCHHBIC B
X0O€ pCIICHHA 3ada4du pPC3YyJIbTaThl,
KPpHUTHUYCCKHU OLCHUBATDH Hux
JOCTOBCPHOCTD, IIPOTrHO3HUPOBATH
HN3MCHCHHC B
HOBBIX YCJIIOBHAIX,

- YMCTb IICPCHOCUTD 3HaHMA B

ITO3HABATEJIGHYI0 MW  IPAKTHYECKYIO
00J1aCTH KU3HENEATEIILHOCTH,

- yMETh MHTCTPUPOBATH 3HAHHS H3
pa3HBIX

IpEAMETHBIX 00JIacTei;

- BEIIBHTaTh HOBBIC HJICH, IIpelararhb
OPUTHHAJIEHBIE TOAXO/IBI U PEIICHUS;
- CIIOCOOHOCTbL HMX MCIIOJIB30BAaHUS B
[IO3HABATCIIbHOM W COIMAJIBLHOM
MPaKTHKE

" SHIO0TEPMHUUECKHE,
peaKIuy MOHHOTO OOMEHA),
pacTBop, AIIEKTPOJIMTEL,
HEDJICKTPOJIHTEI,
3JICKTPOJIUTHICCKAS
JTUACCOIMAINS, OKHCIIUTEIb,
BOCCTaHOBHUTENb, CKOPOCTB
XUMUYECKOM peaKIyH,
XUMHUYECKOE PaBHOBECHE),
TEOPHH M 3aKOHBI (TEOpHS
XUMHYECKOTO CTPOCHUS
OpPraHUYECKUX BEILIECTB
A.M. bytnepoBa, Teopus
AJICKTPOJUTHYECKOM
JTACCOLIUALINH,
nepuoaudeckuii 3akon J1.11.

Menpeneena, 3aKOH
COXpaHECHUS MAcCCHI),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHUI SI3BIK
XUMUH,  (haKTOJIOTHYECKUE
CBEIACHHUS O  CBOMCTBaXx,
coCTaBe, MONYYCHUU |

0€e30IacHOM HKCIIOJIb30BAHUU
Ba)KHEUIITNX
HEOPraHMYECKUX u
OpPraHMYECKHUX BEIIECTB B
OBITY W  MPaKTHYECKOU
JICSITEIbHOCTH YEJIOBEKA;

- YMETh BBISIBIISITE
XapaKTEpHbIC IIPU3HAKU M

B3aMMOCBSI3b  HM3YYECHHBIX
TTOHSATHH, IIPUMEHSTh
COOTBETCTBYIOLIME

IOHATUS TMPU ONHCAHUU
CTPOCHMS M CBOMCTB

HEOPraHUYECKUX u
OpPraHUYECKUX BEIICCTB M
UX IIPEBpAIlCHUI; BISIBIISATh
B3aMMOCBSI3b  XUMHYECKUX
3HAHUA C TIOHATUSIMA |
MPEJACTABICHUSIMUA  JIPYTHX

€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YyMETh  HCIIOJIb30BaTh
HauMCHOBaHHUS
XAMUYECKHX COCIUHCHUU
MEXIYHApPOIHOTO COr03a
TEOPETUYECKON 5
MPUKIATHON  XUMHH u
TPUBHAIIbHBIC Ha3BaHUS
BOKHEUIITNX BEILIECTB
(aTHIIEH, alleTUJICH,
TJIMLIEPUH, dheHou,




dbopMalIbIeTHI, YKCyCHas
KHUCJIOTa, TJIMIIMH, YrapHbIM
ras, YIJICKUCIIBIN ras,
aMMHaK, TralieHass H3BECTb,
HeraleHast W3BECTb,
IMTHEEBAs coja U JPYTHX),
COCTaBJISITh (hopMyIIBI
HEOPraHUYECKUX u
OPraHUYECKUX BEIIICCTB,
ypaBHCHUS XUMHYECKHX
peaknuii, OOBACHATh HUX
CMBICII; IIOATBEPK1aTh
XapaKTepHbICE XUMHYECKHE
CBOMCTBA BCILICCTB
COOTBETCTBYIOIIMU
AKCHEPUMEHTaMU u
3aMuCsIMU YpPaBHECHUM
XUMHYECKHUX PEAKIUH;

- yMETh yCTaHaBJIMBAaTh
MIPUHAIJICKHOCTD
M3y4YEHHBIX
HEOPraHUYECKUX n
OpPraHMYECKUX BEIIECTB K
OIIPEACIICHHBIM KJIacCaM U
rpymnmnam COCIMHCHMH,
XapaKTepHU30BaTh UX COCTaB
U Ba)XHEMIIHNE CBOMCTBA;

OIIPEACIATD BHJIBI
XUMHYECKUX CBsI3e
(KoBaJICHTHas, HOHHAsI,
MEeTaJUTMYeCcKasi,

BOJIOPOIHAs), THIIBI

KPUCTATMYCCKUX PEIICTOK
BEIIICCTB;

KJIaCCH(HUIIUPOBATH
XUMHYECKHE

peaKInm;

- copmMupoBath
MIPEACTABIICHUS: 0
XUMHYECKOM
COCTAaBJISTIOIICH
€CTECTBEHHOHAYYHOMN
KapTUHBI ~ MHpa,  pOJH
XUMUHU B MTO3HAHUH
SIBIICHUA  TPUPOJBI, B

(OpMHPOBAHUN MBIILICHHS
U KyJIbTypbl JIMYHOCTH, €€
(yHKIIMOHAITBHOM
I'PaMOTHOCTH,
HEO0OXOIUMOM TSI peIISHHUS
NPAaKTHYCCKUX  3aJa4 |
AKOJIOTHYCCKH
000CHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3I0pPOBBIO H




IIPUPOJHOM CPEJIEC;

- YMETb IIPOBOJIUTH
pacueTrbl IO XHUMHYECKUM
dbopMyllaM U ypaBHCHUSIM
XHUMHUYECKMX pEaKIuh ¢
HCII0JIb30BaHUEM
(hU3UYISCKUX
XapaKTePU3YIOLINX
BEILIECTBA v
KOJIMYECTBEHHON CTOPOHBI:
MAacChl, o0beMa
(HOpMaJbHBIC YCIIOBUS)
rasos, KOJINYECTBA
BEIIIECTBA;  MCIOJIb30BATh
CHCTEMHBIE  XHMHYECKUE
3HAHUS  JUIS  TPUHSATHS
pElIeHU B KOHKPETHBIX
YKU3HEHHBIX CUTYalIUsX,
CBSI3aHHBIX C BEIIIECTBAMU U
UX PUMEHEHHEM.

BCJINYHH,

OK 02.
Hcnonbs3oBath
COBPEMEHHBIE
cpexncTBa MOKCKA,
aHajam3a u
UHTEPIpPETAINH
uHpopmaIuu u
MH(}OpMaIMOHHbIE
TEXHOJIOTUHU TUISt
BBITIOJTHEHUST  3aj1a4y
podheCcCUOHAIBHOM
NEATEIIBHOCTH.

B o0i1acTm UEHHOCTH HAYYHOIO
MO3HAHMS:

- chOpMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTUA  HAyKu U
00IIIeCTBEHHOM MIPAKTUKH,
OCHOBaHHOT'O JaJIore
KYJIBTYP,

CIIOCOOCTBYIOIIIETO OCO3HAHUIO
CBOEr0 MeCTa B IOJUKYJBTYPHOM
MHUPE;

- COBEpPILICHCTBOBAHUE S3BIKOBOM M
YUTATEIIbCKOU KYJIBTYPBI KakK
CpEJCTBA B3aUMOACHCTBUS MEXIY
JI0JIBMHU M TIO3HAHUS MHUPA;

- OCO3HAaHHWE IIEHHOCTH HAy4YHOMI
JICSTEIIBHOCTH, TOTOBHOCTH
OCYIIIECTBIISITh MIPOCKTHYIO u
HCCIICIOBATENICKYIO  JICSITEIILHOCTD
VMHIUBUAYAJILHO U B TPYIIIIE;
OBJaagenue YHUBEPCAJIbHBIMHA
Y4eOHBbIMH

MO3HABATEJIbLHBIMH I CTBUSIMU:

B) padoTta ¢ nH(popmanueii:

- BIAJACTh HABBIKAMH  TOJYYCHUS
uH(bOpMAITIH u3 HMCTOYHUKOB
pPa3HBIX  THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISTh TIOMCK, aHaJIn3,
CHUCTEMaTHU3aIMI0 ¥ HHTEPIIPETALUIO
HHGOPMAIIMK  Pa3IMYHbIX BHJIOB H
dbopM IpeacTaBICHNUS,

-co3/1aBaTh TEKCThl B  Pa3IMUHBIX
dopMarax ¢ yYETOM Ha3HAYCHHUS
nHGOpMAITMU | IICJICBOM ayIUTOPHH,

Ha

- yMeTh IUIAHHPOBATh U
BBITIOJIHATh  XUMHYECKUN
AKCIIEPUMEHT
(TpeBparteHus
OPTaHMYECKUX BEILECTB MPU
HarpeBaHuH, TIOJTyYeHHe
ATWJIEHA W W3YYCHHUE €ro
CBOMCTB, KauyeCTBCHHBIC
peakuyyd Ha  aJIbJETHIBI,
Kpaxmarl, YKCYCHYIO
KHCTIOTY; JICHATYpALIUS
OCIIKOB TP HAarpeBaHHH,
I[BETHBIC PEAKIMH OCIIKOB;
IIPOBOJIUTH peakIuu
MOHHOTO oOMeHa,
ONPEACIIATh CPEIy BOJHBIX
pacTBOPOB, Ka4eCTBEHHBIC
peakuuud  Ha  Cyibdar-,
KapOOHAaT- W XJIOPHJ-
AQHUOHBI, Ha KaTHOH
aMMOHHSI, peIiaTh
AKCIICPUMCHTAIILHBIC
3aJ1a9n 10 TeMaM
"Metamib" u
"HemeTamisr") B
COOTBETCTBUH C TPaBHJIAMHU
TEXHUKH OC30IMaCHOCTH TpHU
oOpallleHU! ¢ BEIIECTBAMU H
J1a00paTOPHBIM
00opyIoBaHUEM;
IIPECTABIIATh
XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe
3aIUCHU YpaBHEHUH

pEe3YyJIbTaThI




BEIOMpAas  ONTUMAILHYIO  (opMy
IPEJCTABJICHUS M BU3yaIM3allkH;

- OCHMBATD JOCTOBCPHOCTD,
JCTUTUMHOCTD I/IHd)OpMaHI/II/I, cC
COOTBCTCTBHUC IIpaBOBbIM )41

MOPAJIbHO-3THYCCKHUM HOPMaM,

COOTBETCTBYIOIINX PEaKIUi
1 (OpMYJIHUPOBATh BBIBOMIBI

Ha OCHOBE 3THUX
pe3yJIbTaTOB;
- YMETh aHaJIM3UPOBaTh

XUMUYECKYI0 HH(POPMAIIHIO,

- HCIOJIB30BaTh CPEJICTBA | TOYYaeMyl0 U3  Pa3HBIX
MH(POPMAIMOHHBIX U | ICTOYHHUKOB (cpenctB
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B | MACCOBOM uH(pOpMaIUH,
pelIeCHUH cetb IHTEpHET M nNpyTrHe);
KOTHUTHBHBIX, - BIIQJIETh OCHOBHBIMH
KOMMYHHUKATUBHBIX U | METOZAMU HAy9IHOI'O
OpraHU3aIMOHHBIX 3a7a4 ¢ | mo3HaHHUs BEILIECTB U
COOJIIOIEHHEM XUMHAYECKHX SIBJICHUI
TpeOOBaHUN SPrOHOMHKH, TEXHUKH | (HAOIIOICHHE, W3MEPEHUE,
0e30macHOCTH, TUTHEHBI, | SKCIIEPUMEHT,
pecypcocOepeKeHHsI, MPaBOBEIX U | MOJCIMPOBAHIC);
ITHYECKUX HOPM, HOPM | - YMETh IIPOBOJIUTH
MHGOPMALIMOHHOM pacyeThl IO XHUMUYCCKHM
0e30MacHOCTH; dbopmyllaM H ypaBHEHHUSIM
- BJIQJICTh HABBIKAMM PACIIO3HABAHMS M | XUMHUYECKHX PCAKIUH C
3aIUTEI nH(OpMaIHH, | UCIIOJE30BaAHUEM
HH(pOPMAITMOHHOM 0€30IMacHOCTH | (PU3HMYECKUX BEJIMYHH,
JIMYHOCTHU XapaKTEPHU3YIOIINX
BEIlIECTBA c
KOJIMYECTBECHHOH CTOPOHEL:
MAccCHl, o0beMa
(HOpManbHBIE YCJIOBHS )
rasos, KOJIMYECTBA
BEIIECTBA, HCIOJIb30BAaTh
CHUCTEMHBIE  XMMHYECKHE
3HAHUS IS NOPHHSATHS
pELIEHU B KOHKPETHBIX
YKM3HEHHBIX CUTYaLUSX,
CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHUEM
OK 04. - FOTOBHOCTL K CAMOPA3BUTHIO, | - yMeTh IUIAHUPOBATH U
DddexTuBHO CaMOCTOATC/IBHOCTH U | BLIMONHATE ~ XMMHUYECKUI
B3aMMO/IENCTBOBATD CaMOOIIpEaCIICHUIO, AKCIICPUMEHT
- OBJIAJCHHC HaBBEIKAMHM y4eOHO-
u pabotartsb B | uccrmemoBaTenbCcKol, IMPOCKTHOM U (IpeBpalLeHus
KOJIJICKTHBE U | COLMAIILHOM EATEILHOCTH, OpPraHWYECKHX BEIIECTB TPH
KOMaHJIE. Ognajenne YHUBEPCAIBHBIMM | HarpeBaHuy,  IMOJIy4YEHUE
KOMMYHHKATHBHLIMH STHIEHA W U3YYEHHE €ro
AefiCTBUSIMH: o
0) coBMecTHasl 1eSITeJIbHOCTD: CBOUCTB, Ka4CCTBCHHBIC
- [NOHMMATb W  HCIOJb30Barh | PCAKIMA  Ha - aJIbACTUABL,
IpEUMyIIECTBA Kpaxmarl, YKCYCHYIO
KOMaHJIHOM W  HHAUBUAYAJIbHOMU KHUCJIOTY; JIeHaTyparys
padoTHL; . | OEIKOB IIpM  HArpeBaHMH,
- IpUHUMATh IEIH  COBMECTHOM LBETHBIC PCAKIMH GEITKOB:
JEATCIbHOCTH, i
OpraHM30BEIBATh M KOOPAUHUpOBATH | POBOIUTD peaxmun
JEHCTBHS 10 €€  JOCTH)KEHMIO: | HOHHOTO oOMeHa,
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COCTaBJIITH IU1aH JICUCTBUM,
pacnpeacisaTh PO C y4eTOM MHEHUI
YYaCTHUKOB OOCYKJIaTh pPEe3yJIbTAThI
COBMECTHOI paOOThI;

- KOODAUHUPOBATh M BBINOJIHATH
paboTy B  YCIOBHSIX PEaJIbHOTIO,
BUPTYaJIBHOTO 1 KOMOMHHPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYHICCTBJATDH ITIO3UTHUBHOC
CTPaTCrnicCKoOC IIOBCACHHUC B
Pa3IMYHbIX CHUTyallMAaX, IIPOABIIATH

TBOPYECTBO H BOOOpakeHHE, OBIThH
WHHUITUATUBHBIM

OBJaeHue YHHBEPCAJIbHbIMHU
pPeryJssTUBHbIMH J€iiCTBUSIMH:

r) NpUHATHE ce0sl U APYTUX
JIO/Ie:

- IPUHAMAaTh MOTHBEI M apryMCHTBI
Ipyrux  JIIOACH  TNpU  aHaIu3e
PE3yJILTAaTOB JICATEIHHOCTH;

- IpU3HABaTh CBOE IpPaBO M IIPAaBO
JIPYTUX JIOJICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHHMATh
MU € TIO3ULIMU APYTOro YEJIOBEKA;

OIpCACIIATE CpEAY BOAHBIX

pPacTBOpPOB, Ka4eCTBEHHBIC
peaknuu  Ha  Cyib(dar-,
KapOoHaT- W XJIOPHI-
AQHUOHBI, Ha KaTHOH
AMMOHWS; pemarb
AKCIIEPUMEHTATILHBIE

3a1a9n 1o TeMaM
"Metaybr" u
"Hemetamsr") B

COOTBETCTBUU C MpaBHJIAMU
TEXHUKH 0€30MacHOCTH TPH
o0paleHnu ¢ BEIIeCTBAMH U

J1a00paTOPHBIM
000py/I0BaHUEM;
NPENICTABISATh  PE3YJILTATHI
XUMHYECKOTO
JKCIIEpUMEHTa B Qopme
3aImcu ypaBHCHUI
COOTBETCTBYIOIINUX

peakuuii 1 HopMyIHpOBaTH

BBIBOJIBI HAa OCHOBE JTHX
pEe3yJIbTATOB
OK 07. B 00J1acTH DK0JIOrHYECKOT0 - chopmupoBath
CoeiicTBOBaTh BOCIIMTAHMSI: TPE/ICTABIICHHS: 0
COXDAHEHHIO - Cd)OpMI/I'pOB%HHOCTB XUMHYCCKOH
. 3KOJIOTUYECKON KYJIbTYPBI, | COCTaBIISIFOILICHT
OKPYKalOWECH CPEIBL, | mogpmanne BAMSHHS — COIHMAIBHO- | €CTCCTBEHHOHAYYHOM
PECYpcoCcOEpPEKEHHUIO, | SKOHOMHIECKHX IIPOLICCCOB Ha | KApTUHBI MHpa, poim
OPUMEHATL  3HaHWs | COCTOSHHE TPUPOIHON U COLMAIBHON | XUMHUH B MMO3HAHUU
o6 M3MeHenuy | CPEIbl,  OCO3HaHWE  IIIOOANBHOTO | ABJIEHUA  MPUPOIBI, B
KIMMATa, TPHHITAIIEL Xapaxrepa AKOJIOTMYECKHUX | (HOPMUPOBAHUM MBIIICHUS
pobJiieM; U KYyJbTYpbl JUYHOCTH, €€
OepeKITMBOro - IUIAHUPOBAHHWE W OCYIIECTBJIECHHE | (DYHKIIHOHATIBHOM
NpOHU3BOACTBA, JICUCTBUI B OKPYXKAlOIIEW Cpelie Ha | [PaMOTHOCTH,
3¢ (HeKTUBHO OCHOBE 3HAHHUS IICJICH YCTOWYMBOIO | HEOOXOIUMOM JIJIsi PEIICHUs
NeHCTBOBATh p | Pa3BUTHs YEIOBCYECTBA; AKTHBHOE | IPAKTHYECKHX 3a71a4uu
4pe3BHIUANHBIX HENpUATHE ICHCTBUH, NPUHOCAIIMX | OKOJIOTHYECKH
BpE/l OKPY>KaIOIIEeH Cpeie; 000CHOBAHHOTO OTHOIIEHUS
CUTyalHsIX. - yMeEHHe IIPOTHO3UPOBATh | K CBOEMY 3J0POBBI0 M
HEONMaronpusaTHbIE  SKOJOTHYECKUE | IPUPOIHON CpeaE;
MTOCJICACTBUSA IpEANPUHAMAECMBIX | - YMETh coOIroaTh
JICUCTBUM, IPEeAOTBpAIaTh UX; IpaBuia SKOJIOTUYECKHU
- pPaCIIMpCHHE OIBITa JEATCIILHOCTH | 11eJIeCO00pa3HOro
AKOJIOTHYECKOM HAIIPABJICHHOCTH; MOBEICHUS B OBITY W

-OBJIaJICHUE  HaBBIKAMH  y4eOHO-
HCCIEI0BATEIbCKOM, MPOEKTHOM U
COIIMAILHOM JICSITEILHOCTH,

TPYJOBOM HEATCILHOCTH B
LIEJISIX COXPaHECHHUS CBOETO
300POBbSI M OKpPYXKaOIIEH
IIPUPOTHOM cpelpl;
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YUUTBIBATh OITACHOCTD
BO3JICHCTBUSI HAa  JKUBBIE
OpraHM3Mbl  ONPEICIICHHBIX
BEIIICCTB, ITIOHMMAsl CMBICIT
[IOKa3aTes MIpEACIbHOM
JIOITYCTUMOM

KOHIICHTpaIUU

[1IK 2.4

BoInonHATe  pabOTHhI
0 MPOEKTUPOBAHUIO
" CTPOUTEIBCTBY
KEJIE3HBIX J0pOT,
3€MJISTHOTO IOJIOTHA U
HCKYCCTBEHHBIX

- yYMEHHUE
KOHCTPYKTUBHBIE
y310B M  JeTaleun
COCTaBa;

- MIOHUMAHHUE CUCTEMBI TEXHUYECKOTO
00CTyKUBaHUS 151 pEMOHTA
MOJIBUYKHOTO COCTaBa

OIPEICIIATh
0COOECHHOCTH
TOIBUKHOTO

- chopmMupoBath
MIPE/ICTaBJICHUSI: 0
CBOMCTBax METAJIJIOB,
CIUIaBaX, BUJAX KOPPO3UH,
obnactu MIPUMEHEHUS
HEMETANTMYECKUX u
KOMTIO3UITHOHHBIX

COOPY>KEHHUH. MaTepuaioB, BUJAX |
CBOMCTBax TOILIINBA,
CMa304YHbIX U 3alllUTHBIX
MaTepHaax, CBOICTBax
HEOPraHUYECKUX u
OpraHUYECKUX COEAUHEHUI,
MapKHpOBKE M MEPEBO3KE
rpPy30B 1o KEIE3HOU

Jopore.

B pe3ynbTaTe 0CBOCHHS MPOrpaMMbl y4€OHOTO MpPEIMETa pealn3yeTcs nporpaMmma
BOCIIUTaHUsA, HAIpaBlIeHHas Ha (OPMUPOBAHUE CIEAYIOIIMX JUYHOCTHBIX PE3YJIbTATOB
(JIP):

JIP 2 TlposBisitolMi AKTHUBHYIO TPaXIAHCKYIO MO3UIUI0, AEMOHCTPUPYIOIIUI
IIPUBEP>)KEHHOCTh TPUHLHUIIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH, 3KOHOMUYECKU
AKTUBHBIM U y4aCTBYIOIIHUN B CTYZEHYECKOM U TEPPUTOPUATIBHOM CaMOYIIPaBI€HUH, B TOM
YyuCcl€ Ha YCIOBUSAX JOOPOBOJBYECTBA, MPOAYKTHBHO B3aUMOJACUCTBYIOIIMA U
YYACTBYIOIIMM B IE€SITEIbHOCTU OOLIECTBEHHBIX OpraHu3aluil.

JIP 4 IlposBimAronmid HW JEMOHCTPUPYIOLIMK YBaXXEHHWE K JIIOAAM TpYy[a,
OCO3HAIOUIMI EHHOCTh COOCTBEHHOTO Tpyaa. CTpeMsiuiics K GOpMUPOBAHUIO B CETEBOU
cpelie JMYHOCTHO U MPO(PECCUOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEA».

JIP 16 IIpuoGperenre o0Oy4aroUMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUN O MpaBHIax
BEJICHUS DKOJIOTMYECKOr0 00pasa »KU3HU O HOPMaxX U TPAAUIUAX TPYAOBOU AESTEIbHOCTH
YeJloBeKa O HOpMax M TpPaguUUsAX IOBEACHMS YEJIOBEKA B MHOTOHALMOHAJIBHOM,
MHOTOKYJIETYPHOM OOIIIECTBE.

JIP 23 IlomyueHue
caMopeaTM3alys JJMYHOCTH.

JIP 30 OcymiecTBIAIOMMN TMOUCK U HMCIOIb30BaHHE MHGOPMAIMH, HEOOXOIUMOMN
11 3¢ (GEKTUBHOTO BBIMOJHEHUS PA3IMYHBIX 3a/1a4, MPO(hecCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OOyJarOIMMHUCS  BO3MOXXHOCTH  CaAMOPACKPBITUS U
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2 CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEJIMETA
2.1 O0bem yueOHOro npeaMera u BUAbI Y4eOHOH padoThI

3adera)

Bupg yueOHoi1 padoThI O0bém B
yacax
O0bém 00pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOT0 NpeaMeTa 72
B TOM YHCIJIE:
OcHOBHOE coep:KaHue 712
B TOM YHCIIE:
JIEKITUH, YPOKH 25
caMoCTosITeJIbHas paboTa 11
MPaKTUYECKUE 3aHATHS 22
nabopaTOpPHEIE 3aHATUS 10
IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COACPIKAHME
B T.4..
TEOPETUIECKOE OOyUYCHHE 25
MPAKTUYECKUE 3aHITHUS 4
KOHTPOJIbHbIE pa00ThI 1
B coomeemcmeuu ¢ yueOHviM naaHom no umozam | cemecmpa
ammecmayus nposooumcs 8 (hopme KOHMPOAbHOU pabombl.
[Ipome:kyTounas arrecrauus (B popme 1udPpepeHInpoBaHHOTO ,
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2.2 TemaTuyeCKHi IUIAH U COACPKAHUE Y4eOHOI0 NIpeaMeTa

1 2 3 4
dopmupyembie
KOMIIETeHIIUHN
HauMeHoBaHue pa3ie/ioB U Conep:kanue y4eOHOro MaTepuasa, NpakTuieckue u JJadopaTopHble

O6bem | (OK)IIK u

TEM 3aHATUSA
’ qacoB JIMYHOCTHbBIC

CaMOCTOsITeIbHAsI padoTa 00y4arouuxcst

pe3yJabTaThl
(JIP)

Pazgea 1. TeopeTnyeckne OCHOBbI XUMHH 8/1
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHOBHBIE MOHATHA U 3aKOHBI HEOPTAaHUYECKON U OOLIEH XUMHUH. OK 01 OK 02
Ilepnoauueckuil 3aK0H U Ilepnonmueckas cucrema XumMuieckux aneMeHToB /.M. Menneneesa. TP 16.23.30
MEepUOJINYECKast CUCTEMA Ctpoenue atoma T
xuMu4deckux 3aeMenToB J[.1. | Conepixanue yuedGHOro MaTepuasa
MenneneeBa CoBpemenHass Mozenb CTpoeHust aroma. CHMBONIMYECKAM SI3bIK  XAMHH.

XUMHYECKUI 3J7IeMEeHT. DNeKTpoHHasi KoHurypamus aroma. Knaccudukanus
XMUMHYECKUX 3JeMeHTOB (S-, p-, O-aieMenThl). BajeHTHbIC 31E€KTPOHBI.

BasnienTHOCTS. DNEeKTpOHHAS IIpUpOJa XUMUYECKOU CBS3HU.
DNEKTPOOTPULIATENILHOCTh. BUABI XMMUYECKOM CBA3M (KOBAJEHTHAs, MOHHAS,
METaJUIMYeCcKasi, BOAOPOIHAs) U CIIOCOOBI €€ 00pa30BaHMsI. 2

Ilepuomuueckas cucrema xumudeckux  snmeMmeHtoB  J[.M.  MeHneneesa.
Owmsnuecknii  cmbicn  [lepuomnueckoro  3akona  JIL.M.  MeHnneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU C TMOJIOKECHHEM XUMHYECKOTO
aneMeHnTa B Ilepuoandeckon cucreme. MHUpOBO33pEHUECKOE M HAYYHOE 3HAYCHHUE
Ilepnoguueckoro 3akona JI.JM. MenneneeBa. IIpornoser JI.J1. MeHnneneena.
OTKpBITHE HOBBIX XMMHUYCCKHX DJIECMCHTOB

CamocrosiTesibHasi padoTa o0yuarommxcst Nel
Koncnekr, moaroroBka cooOIuieHnii Ha TeMbI 10 BbIOOpY: HaHoTexHomOrUs 1
KaK TMPUOPUTETHOE HAaIpaBJICHUE Pa3BUTHUS HAYKM W TMPOU3BOJCTBA B
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2

Poccuiickoiu Oenepannu; PagmoakTuBHOCTE. Hcnonp3oBanue
PaJIMOAKTUBHBIX U30TOIOB B TEXHUYECKHUX LEIsAX. PEHTT€HOBCKOE HU3IydYeHUE
U €r0 HUCIOJIb30BAaHUE B TEXHUKE W MEAUIMHE. PelieHrne TeopeTU4ecKux M
AKCIIEPUMEHTAJIBHBIX 3aJlad 110 BOINPOCAM: OCHOBHBIE TIOHATHUS XUMHH,
OCHOBHBIC 3aKOHBI XMMHM. PacyeTHple 3aJaud Ha  HaXOXJICHUE
OTHOCUTEIIBHOM MOJIEKYJISIPHOW MAacChl, OIPEACICHUEe MACCOBOM JOJIH
XUMHYECKHUX BJIEMEHTOB B CJIO’KHOM BEIIIECTBE.

1.1.2 Ilpaktuuyeckoe 3aHsaTHe Nel PemieHue pacueTHBIX 3a/7a4 MO TEME:
"OCHOBHbBIE KOJUYECTBEHHBIE 3aKOHBI W pacyeTbl [0 YpPaBHEHUAM
XUMHUYECKUX peakiui'

OK 01, OK 02
[1IK 2.4,
JIP 2,4,16,23,30

1.1.3 IlpakTnyeckoe 3anaTue Ne2 Peienue s3KcriepuMeHTaIbHBIX 3371a4 T10
teme: Ilepuonnueckas cucrema xumuyeckux 3nementoB .M. Menneneesa.
Ctpoenue atoma

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

1.1.4 MIpakTnueckoe 3ansaTue Ne3 PelieHne SKCIepUMEHTAIBHBIX 3a]1a4 110
Teme: THUIbl XUMHUYECKUX CBA3CU. THUIIbI KPUCTAINIMYECKUX PEIIETOK

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

Paszpes 2. XumMn4yeckue peakumu

10/2

Tema 2.1 Tumbsl XUMHYECKUX
peaKumit

2.1.1 Knaccudukamuss U TUMNB XUMHUYECKUX PEAKIMA HEOPraHMYECKUX
COEIMHEHNN

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

Copepxanue y4eOHOro MmarepuaJjia

Knaccudukanust 1 TUIIBI XUMHUYECKUX PEAKIUNA C Y4aCTHEM HEOPTaHUYECKUX
BemiecTB. CoOCTaBlieHHE YpaBHEHUH peakIuid COCAUHEHUS, pPa3oXKeHUs,
3aMelIeHus, 0OMeHa, B T.4. PEaKIfil TOPEHHUsI, OKHCIICHUSI-BOCCTAHOBJICHUS.
YpaBHEeHUs OKUCIICHUS-BOCCTaHOBJICHU. CTeneHb okucieHus. OKUCIUTENb
u  BoccTraHoBHUTENb. (CocTaBi€HHWE W  YPaBHUBAHHE  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  PEaKIMi  METOJAOM  DJIEKTpOHHOro  OamaHca.
OKUCINTETEHO-BOCCTAHOBUTEIBHBIC peakuuu B pupoe,
MIPOM3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB.

CamocrosiTesibHas padoTa odyuyarommxcs Ne2
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1 2 3 4

AHaim3 u npeoOpa3oBaHre yueOHOM HHOOPMAIIUH.

2.1.2 IlpakTnueckoe 3ansitue Ned4 Perienre sKCriepuMEHTAIBHBIX 3a7ad 110 OK 01, OK 02

Teme: "OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUM" 2 IIK 2.4,

JIP 4,16,23,30

Tema 2.2 2.2.1 PactBopenue kak GU3HKO-XUMUYECKHUHA MPOTIECC. OK 01 OK 04
DJIEKTPOJTUTHYECKAS [IK 2.4,
JTHUCCOIUALIMSA 1 HOHHBIN JIP 4,16,23,30
o0MeH Conep:kanue y4eOHOro MmaTepuasia

Teopus  saexTposuTuyeckod  auccouuanuu. HOHBIL.  DIEKTPOIUTHI,

HEAIEKTPOJUTHL. Peakiinu nonHoro oomena. CocraBlieHUE peakiiii HOHHOTO

oOMEHa TIyTeM COCTaBJEHUS MX TIOJHBIX W COKPAIEHHBIX HOHHBIX

ypaBHeHU. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha COCTABJICHHE 9

MOHHBIX PEaAKIUH.

[IpakTHyeckoe HCMONB30BAHUE PEAKIMA MOHHOTO OOMEHa M THAPOJIU3a B

TEXHOJOTUYECKUX TPOIECCax KeJIe3HOIOPOKHOro TpaHcnopTa. [loHsTus:

TaIbBAaHOCTETHS, TalbBAHOIUIACTHKA, WX TMPAKTHYECKOEC 3HAUYCHHUE B

YKEJIC3HOJOPOKHOM XO3SMCTBE.

CamocrosiTesibHas padoTa odyuyarommxcs Ne3

AHanu3 u npeoOpazoBaHue yueOHoM uH@popmarmu. [loaroroBka cooOieHui 1

HAa Temy 10 BbIOOpY: [lpakThueckoe TpUMEHEHUE DIIEKTPOJIH3a:

padbuHUpOBaHUE, TATbBAHOIIJIACTUKA, TAJIbBAHOCTETHSI.

2.2.2 JlaGopaTopHoe 3ansiTue (padora) Nel "lcciemoBanue CBOICTB OK 01, OK 04

sanexktponuToB.  Omnpenenenne  pH  cpemsl  pactBopoB.  Teopus 2 IIK 2.4,

AIEKTPOIUTUUECKON JUCCOIAALINU" JIP 4,16,23,30

2.2.3 JlabopatopHoe 3ansiTue (padora) Ne2 "Peakiyii HOHHOTO OOMEHa. OK 01, OK 04

I'maponus conein” 2 I[IK 2.4,

JIP 4,16,23,30

Paznen 3. CTtpoeHue U CBOMCTBA HEOPTrAaHNYECKHUX BelIEeCTB 712
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Tema 3.1 Knaccudukarus, | 3.1.1 OcHOBHBIE KJIaCChI CIOKHBIX HEOPTaHUUECKUX COCTMHCHUH. OK 01, OK 02
HOMEHKJIATYpa M  CTPOECHHUE IIK 2.4,
HEOPraHUYECKUX BEUIECCTB JIP 4,16,23,30

Conep:xkanue y4eOHOro MmaTepuasa

[Ipenmer Heopranmueckod xumuHu. Kiraccupukanus HEOPraHMYSCKHX

BemiecTB. IIpocThie u cioxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX

BeleCTB  (OKCHUIIbI, THAPOKCUABI, KHUCJIOTHI, CcoJH). B3aumocBs3b

HEOPTaHUYECKUX BEILIECTB. ArperaTHbie COCTOSIHUS BEILIECTBA.

Kpucrannmuueckue u amopdusie BemecTBa. TUIIBI KPUCTATIMYECKUX PELIETOK

(aToMHasi, MOJEKyJsipHAs, HOHHAs, METa/UIMuecKas). 3aBUCHUMOCTh

(bU3UYECKNX CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMUYECKON PpEIIETKH.

3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJIA XUMHUYECKOU CBSA3U

Y TUIA KPUCTAIUIMYECKOM perieTku. [IpuunHbl MHOTOOOpa3usi BEIECTB

CamocrosiTesibHasi padota odyuarommxcs Ned

AHanu3 u npeoOpa3zoBanue yueOHON uHdOopmaIuu.

3.1.2 IpakTuueckoe 3ansaTue Ne5 PemieHne mpakTHKO—OPUEHTUPOBAHHBIX OK 01, OK 02

JKCIIEPUMEHTAJIBHBIX 3aJa4 10 TeMme: YuCThle BelmecrBa W CMECH. IIK 2.4,

JlucriepcHbIE CHCTEMBI. JIP 4,16,23,30
Tema 3.2 Ousuko-xumuueckue | 3.2.1 IpakTtudeckoe 3ansitue Ne6 Perenne nmpakTHKO—OPUEHTHUPOBAHHBIX OK 01, OK 02
CBOKCTBA HEOPraHUYECKUX | DKCIIEPUMEHTAJIBHBIX 3aa4 1o TeMaM: "'Mertaiel"; "Hemeramsr" IIK 2.4,
BEIIIESCTB JIP 4,16,23,30

CamocrosiTesibHasi padoTa o0yuarommxcst NeS

Pemienne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJlaHUM HAa CBOWCTBA, COCTaB,
MoJIydeHHe U Oe30MacHOE WCIOJIb30BAaHWE HEMETANIOB B OBITY U
MPaKTUYECKON JeATeIbHOCTH YenioBeka. [lororoBka cooOmmennii Ha TeEMyY 1O
BbIOOpY: IlpuMeHeHME HEMETa/ioB B JKEJIE3HOJOPOKHOM XO3SHCTBE.
[IpaBuia nepeBO3KH HEMETAIUIOB MO JKEJIE3HOU T0POTE.

[ToaroToBKa K UTOrOBOM KOHTPOJIBHOM pabOTe MO KJIaccaM HEOPTaHUYECKHX
coelMHEHUN: XUMHWYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BeIECTB (OKCUIOB, THAPOKCUIOB, KUCIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B
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U3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAUHEHUHN, BBICIIMX
OKCHUJIOB M THUAPOKCHIOB. WaeHTHdUKAIMs HEOPraHMYECKUX BEIIECTB C
UCIIOJIb30BAaHUEM  HMX  (PU3UKO-XMMHUYECKHUX  CBOMCTB,  XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHii
Tema 3.3 UWaentudukamus | 3.3.1 ['eHeTHUecKas CBA3b HEOPTAaHUIECKUX COSTUHEHUN OK 01, OK 02
HEOpraHn4eCcKux coequHeHnrd | Uroroasi KOHTpoJibHas padora Nel [IK 2.4,
JIP 4,16,23,30
Hmoz | cemecmpa: MakcumanbHas yueOHas Harpy3ka (BCero) 30
OO0s13aTeNbHAs ayIUTOpHAs yueOHas Harpy3ka (Bcero) 25
MPAKTUYECKUE 3aHATHUS 12
1abopaTopHbie 3aHATHUS (PabOThI) 4
caMoCTOsTeNIbHas paboTa 5
KOHTpOJIbHas paboTa 1
Pa3nena 4. CTpoeHue M CBOIiCTBAa OPraHMYECKUX COeIMHECHUH 28/4
Tema 4.1 Krnaccudukanus, | 4.1.1 I[louarue 06 opraHUYECKUX BEIECTBAX, UX MPUMEHEHHE Ha KEJIE3HOU OK 01, OK 02
CTpoeHHe U HOMeHKiarypa | nopore. Teopust A.M. Bytnepora. Kinaccudukaius opraHi4ecKuX BEIIeCTB IIK 2.4,
OPraHUYECKUX BEIIECCTB JIP 4,16,23,30
Conepxanue yuyeOHOTro MaTepuaJjia 2

[losiBieHMe W pa3BUTHE OPraHUYECKOW XMMHUM Kak Hayku. lIpenmer
OpraHUYeCKON XMMHUU. MECTO W 3HAYECHHE OPTraHWYECKONM XUMHH B CUCTEME
€CTECTBEHHBIX HAayK. XWUMHYECKOE CTPOCHHE KakK TMOPAIOK COCIMHEHUS
aTOMOB MOJICKYJIE COTJIACHO WX BaJEHTHOCTHU. [[prMEHEHME OpraHu4ecKux
BEILIECTB Ha XeJie3HOU nopore. [IookeHuss Teopun XMMUYECKOTO CTPOCHUSA
opranuueckux coeauHennit  A.M. bBytiepoBa. VYriepoaHblii  ckener
OpPraHUYECKOM MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
cTpoeHust Mojekyn. M3omepuss u m3omepnl. [loHsTHE O (YHKIMOHAIBHON
rpymme. Pagukan. [lpuaiumsl kimaccubukanuym OpraHHYECKUX COCTUHEHUU.
MexayHapoaHasi HOMEHKJIATYpa W NMPUHUUIIBI HOMEHKJIATYPbl OPraHUYECKUX
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COC/TMHEHUH.

CamocrosiTesibHas padora o0yuarommxcs Ne6

[TonGop, anmanu3z u mpeodpasoBanue ydyeOHOM wuHGopmainuu. [loarororka
coo0IIeHI Ha TeMbI 110 BbIOOPY: JXKu3Hb u aestenpHOCTh A. Kekyne. XXu3nb
u nesTensHOCTh M. Bepuennyca. XKusus u nesrensHocTs ®. Bemnepa.

Tema 4.2 CaoiicTBa
OPTraHUYECKUX COCIUHECHUN

4.2.1 AnxaHbl: COCTaB, CTPOECHUE, TOMOJIOTHYECKHUM PSIL.

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

Conepxanue y4eOHOIro MaTepuaJjia

[IpenenpHbie yriIeBOAOpOABI (aJIKaHBI W HHKJIOAIKaHbl).  OcoOeHHOCTH
KiIaccupuKallid W HOMEHKJIATyphl, H30MepHus, (GU3HYSCKHE CBOWMCTBA,
XUMHUYECKHE CBOMCTBA, CIOCOOBI moiayueHus. ['opeHre MeTaHa Kak OJIMH W3
OCHOBHBIX HMCTOYHHKOB Te€IUIa B IPOMBINUICHHOCTH W ObITy. CBOMCTBa
MMPpUPOJAHLIX YIJICBOAOPOAOB, HAXOXKIACHHC B IPHUPOAC W IIPUMCHCHUC
AJIKaHOB.

4.2.2 TlpakTuyeckoe 3ansitue Ne7 Pemenne skcriepiMeHTaIbHBIX 3a/1a4 110
teme: "CpaBHUTENbHAS XapaKTEPUCTUKA METaHA U dTaHa"

Copepxanue y4eOHOro MmarepuaJjia

XKunkue yrneBoaopoabl (O€H3UHBI, KEPOCHUHBI, COJISPOBBIE Macia, Ma3yT) - B
KauyeCcTBE TOpPIOYEro B [JBUTATENSX BHYTPEHHEIO CrOpaHus IOJBHKHOIO
COCTaBa  JKEJIE3HOJOPOXKHOIO  TpaHCIopTa. IBepaple  yIrJIEBOAOPOAIBI
(mapa¢uHbl) — KOMIIOHEHTBI JKUJKHUX CMa30K, HCIOJB3YEMBIX JJIi CMa3KH
TPYLIMXCS Y3JIOB TEIJIOBO3HBIX JBUTATENIEH, OCEBBIX MOAINITHUKOB BarOHOB
AJIIEKTPOBO30B, TEIUIOBO30B. [ alOr€HNpPOU3BOAHBIE YIJIEBOJOPOJIBI - B
KauyeCcTBE XJIaJlareHTa B peprKepaToOpHbIX BaroHax.

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

4.2.3 Ankensl, ankaguenbl. CocTtaB U 0COOEHHOCTH CTPOEHUS

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30
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Conep:kanue y4eOHOro MmaTepuasa 2

Hemnpenenbuble  (ajikeHbl, alKUHBI W ajnkajaudeHbl). (OcobOeHHOCTH

KjIaccuduKaMu U HOMEHKJIATYPbl, H30Mepus, (U3NUECKHE CBOMCTBA,

XUMHUYECKUE CBOICTBA, CMOCOObI ToJydeHus. [opeHue aneTusieHa Kak

MCTOYHUK BBICOKOTEMIIEPATYPHOrO IIJIAMEHH JJII CBApKU U PE3KU METAILIOB.

[IpakTHyeCckO€ NMPUMEHEHUE AJKEHOB M AJIKAJIWECHOB B KEJIE3HOJOPOKHOM

XO35IUCTBE

CamocrosiTesibHasi padora o0yqarommxcs Ne/ 1

ITon0Oop, ananu3 u npeoOpazoBaHue yueOHON HHGOPMALIH.

4.2.4 IlpakTuueckoe 3ansiTue Ne§ PerieHne dKCIepUMEHTATBHBIX 3a/1a4 110 2

teme: "llosrydeHue 3TuneHa u n3y4eHue ero CBOUCTB"

Conepxanue yue0HOIro MaTepuaJjia OK 01, OK 02

[IprMeHeHus: TOIUMEPOB HA MPEANPUITHUAX KEIE3HOIOPOKHOTO TPAHCIIOPTA IIK 2.4,

JUISL DIEKTPOU30JISALMHN, PYKAaBOB TOPMO3HOW CHUCTEMBI ITOE€3/10B, IIPUBOIHBIX JIP 4,16,23,30

peMHel, 300HUTOBBIX COCYJIOB aKKyMYJSITOPOB, JETaJe U 3alllUTHBIX

HNOKPBITUM HA XKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 Tlpaktuyeckoe 3ansitue Ne9 Pemenne skcriepuMeHTaIbHBIX 3a/1a4 110 2

Teme: "AneTusieH u ero romosioru" (AJKUHBI)

Copnepxanue yue0OHOro marepuaJjia OK 01. OK 02

[IpuMeHeHre noauMEphl HAa OCHOBE MPOM3BOJHBIX AJIKMHOB B KAauecTBE HK’2 A

M3OJIIMU  3alllUTHBIX O000JIOYEK KaOEeIbHBIX M3JEIUA U  TMPOBOJIOB, TP 4.16 23’ 30

BHYTPEHHEN OTAEJKM MACCAXKUPCKUX BArOHOB M BATOHOB JJIEKTPONOE3OB. T

[IpumeHeHune  aneTwieHa M €ro  TOMOJIOTOB  Ha  NPEeANpUATHIX

KEJIE3HOIOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHE, MOTyUEHNE OK 01, OK 02

IIK 2.4,

JIP 4,16,23,30

Conepxanue yue0OHOro MmarepuaJjia 2

OcobeHHOCTH KJacCcU(UKAIMM W HOMEHKJIATYphl, H30Mepus, (U3NUYecKue
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CBOﬁCTBa, XUMHWYCCKUC CBOfICTBa, CITOCOOBI IMOJIY4YCHHA. HpI/IMeHeHI/IC apCHOB
N HX TIOMOJIOTOB Ha MNIPCANIPUATUAX IKCICZHOAOPOKHOIO TpaHCIIOpPTaA.
TOKCUYHOCTH ApOMATHYCCKUX YITICBOAOPOIOB. ﬂI[OXI/IMI/IKaTI)I.

4.2.7 TlpakTnueckoe 3ansatue NelO Pemienue skcriepuMEHTANbHBIX 3a/ad
o teme: "CpaBHUTENbHAS XapaKTEPUCTUKA CITIUPTOB"

Conep:xxanue yueOHOro MmaTrepuajia

OpHOAaTOMHBIE CHUPTBI — Kak OCHOBAa JIAKOKPACOYHBIX MaTEpHaJIOB
HaxoJIAIMX CBOE MPUMEHEHHE B JKEJIE3HOJOPOKHOM XO034KCTBE (Kpacka s
MOKPBITHSI MACCAKUPCKUX W TPY30BBIX BAaroHOB; IJIACTU(UKATOPBI,
OpUMEHSIEMbIE B CBETO-, TEPMO-, MOpPO30-, BIATOCTOMKHX JETAJIAX
HOJBM)KHOIO COCTaBa W T.n.). [I[puMeHeHne 3TWICHITIMKONSI U TJIMLEpUHA B
KayecTBE aHTU(QPHU30B B paguaTopax CHCTEM OXJIAXACHUS ABUTaTeieu
BHYTPEHHETO CrOpPaHWs; T'HAPABIMYECKAX, TOPMO3HBIX W 3aKAJIOYHBIX
KUAKOCTEM B TOJABHKHOM COCTaBE JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.
[IpakTHueckoe 3HaYEHUE apOMAaTUYECKUX CIUPTOB M HX INPOU3BOJIHBIX B
YKEJIE3HOJOPOKHOM XO3SMCTBE. Y CIIOBUS IEPEBO3KM CIIUPTOB IO KEIE3HOU
nopore.  IIpakTuyeckoe  3HaAYeHWE  MHOTOATOMHBIX  CHOUPTOB B
KEJIE3HONOPOKHOM  X03sKcTBe. l[lepeBo3ka apOMaTHMYECKHX CHUPTOB 10
KEJIE3HOM JIopore, MapKUpPOBKa IPYy30B.

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

428 Ampneruapl.  KapOonoBble  kmcnmoTel.  CocTaB,  CTpPOCHHE,
KJ1accuuKanus

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

Conepxanue yueOHOIro MaTepuaJjia

Ocobennoctr Kiaaccu(UKAIMU W HOMEHKIATYpbI, H30MepHs, (usnyeckue
CBOMCTBa, XMMUYECKUE CBOMCTBA, CHOCOOBI MOJydeHUs. Mpuia Kak COJH
BBICIIUX KapOOHOBBIX KHCIIOT, UX Motolee aenctBue. ClaoxHble d3pUpHl Kak
IPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT.
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CamocrosiTesibHas padora o0yuarommuxcs Ne8

[TonGop, anmanu3 u mpeodpazoBaHue ydeOHON wuHbopMmanuu. [loarororka
cooO1eHuit Ha TeMy 1o BeIOOpY: MypaBbHHas KHCIIOTa B IPUPOJIE, HAYKE U
npousBojcTBe. Mcropus ykcyca. [IpakTndeckoe 3Ha4YCHHE albJICTHIOB U UX
MIPOM3BOJHBIX B JKEJIE3HOAOPOXKHOM xo3siicTBe. [lepeBo3ka anbaeruaoB Mo
KEJE3HOW  Jopore, MAapKupoBKa rpy30B. [Ipakrthueckoe 3HauyeHue
KapOOHOBBIX KHCJIOT M HMX IMPOU3BOJHBIX B JKEJIE3HOAOPOKHOM XO3SHCTBE.
[lepeBo3Kka KapOOHOBBIX KHCIOT MO JKEIE3HOW OpOTe, MapKUpOBKa TPY30B.
[IpakTHdeckoe 3HAUCHUE XKUPOB U WX MPOU3BOAHBIX B KEIC3HOIOPOKHOM
XO351CTBE.

4.29 JlaGopaTtopHoe 3ansaTue (padora) Ne3 "CpoiicTBa anbAeTrHlIOB U
KapOOHOBBIX KUCIOT"

Conepxanue y4e0OHOIro MaTepuaJjia

MypaBbUHBIN aNbJeru] KaKk KOMIIOHEHT OaKeJIMTOBOTO JIaKa, SIBISIOIIUMCS
AHTUKOPPO3UOHHBIM MOKPBITHEM JJIsI BarOHOB. TEKCTOJMT KaK OCHOBA ISt
U3TOTOBJICHUS 3yOYaThIX KOJEC, BKIAABIIIEH TMOMIIUITHAKOB, a TaKXKe Kak
AIEKTPOU3OIATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT JJIi M3TOTOBJICHUS
TpyIIMXCS JAeTajdedl JUCKOB CIEIUIGHUS] W TOPMO3HBIX KOJOJOK Ha
KEJIC3HOIOPOKHOM TpaHcnopte. [I[puMeHeHue aneToHa B ’KeIe3HOJ0POKHOM
xo3sicTBe [IpuMeHeHrne maBeneBOrM KHUCIOThI IS OYUCTKA METAJUIOB OT
pKaBUMHBI U HAKHUIIK, B TOM YHCJI€ U B KOTJax JOKOMOTHBOB. llepeBo3ka u
MapKHUpPOBKA aJIbJETHJIOB U KAPOOHOBBIX KUCJIOT MO JKEJIE3HON Aopore

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30

4.2.10 pakTnueckoe 3ansiTue Nell PemeHne skcrieprMEHTaIbHBIX 3a/1a4
o Teme: "Crnoxusie d3¢upsl. XKupsl. [loustue o CMC"

Conep:xkanue y4eOHOr0 MmaTepuasa

Bbyrunamnerar kak KOMMOHEHT NeHTadTaIeBBIX dMajied, UCIOIb3YEeMbIX IS
OKpacK{ MACCAKUPCKUX BArOHOB W JIOKOMOTHUBOB; JJIEKTPOU3OJSIIMOHHBIX
JIAKOB, TPUMEHICMBIX IPW PEMOHTE TATOBBIX aBurareneid. JKupel Kak

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30
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OPOAYKT IHUTAaHUS M XHUMHUYECKOE ChIpbE. 3aMeHa JKUPOB B TEXHUKE
HETHIIEBBIM ChIpheM. MBIJIA BBICHIMX >KUPHBIX KHUCJOT KakK 3arycTUTENd B
IUIACTHYECKUX CMa3KaX, NPUMEHSIEMbIX B pa3iIMYHBIX MEXaHM3Max s
CMa3K{ TOJAUIMITHUKOB, 3yO4yaThIX KOJIEC, BUHTOBBIX M IIEMHBIX Ieperad,
HIapHUPHBIX coequHeHuid u ap. Cunrernyeckue moromue cpencrtsa (CMO):
JOCTOMHCTBA U HEAOCTATKHU.

4.2.11 AMuHBL. AHUIUH

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

Conepxanue y4e0HOIro MaTepuaJjia
OcobenHocTy KiaccupUKaIMd W HOMEHKIIATYPBI, H30MEpHs, (PU3UYCCKUE
CBOMCTBA, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYUICHUS.

CamocrosiTesibHas padora odyqarommuxcs Ne9

[TonOop, ananu3 u mnpeoOpazoBanue ydeOHOM uHpopmaumu. [loaroroska
cooOieHnii Ha TeMy 1o BbiOOpy: JKusHb u aestensbHocTh H.H. 3ununa.
AuunnHOBBIE KpacuTenu. [IpakThyeckoe 3HaYeHWE aMHUHOB H  UX
MPOU3BOAHBIX B JKEJIE3HOAOPOKHOM Xo03diicTBe. llepeBo3ka amMMHOB 1O
KEJIE3HOM JIopore, MapKMUpPOBKa I'PYy30B.

4.2.12 JlaGopatopHoe 3aHsTHe (padora) Ned "AMUHOKHCIOTHL. benku.
Pacno3znaBanue BOg0OKOH"

Conepxanue yueOHOTro MaTepuaJjia

KarpoH — kak KOMIIOHEHT BHYTPEHHEW OTIEJIKM ITOABHKHOTO COCTaBa.

[IpumeHeHne Kies Ha OCHOBE IIOJMaMHIa B BAarOHOCTPOCHUH ISt
CKJIeMBaHUsA. MHUMNOpPA-MOPOIUIACT — KaKk OCHOBAa ISl TEIUIOW3OJISALINU
U30TEPMHUUECKUX,  MACCAXUPCKUX U pedpUKEepaTOpPHBIX  BaroHOB.
TexHUYeCcKHil BOMJIOK KaK MPOKJIATOUYHBIA MaTeprail B OyKcax IMPU PEMOHTE
BArOHOB M JIOKOMOTHUBOB. 3HAYCHUE aMHHOKAMPOHOBOM M aMHHOIHAHTOBOM

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30
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KHCJIOT IJIA 00BEKTOB JKCJIC3HOAOPOKHOI'O TPAHCIIOPTA. buocunTe3 0eIKOB.
XHUMHMYECKHE BOJIOKHA M UX IMPUMCHCHHUC Ha KCJIC3HOIOPOKHOM TPAHCIIOPTC.

Tema 4.3 UWaentudukamms
OpPraHWYECKUX BEIIECTB, HX
3HQYeHUE M TPHUMEHEHUE B
OBITOBOM U MPOU3BOJCTBEHHON
NEATEIIbHOCTH YEJI0BEKA

4.3.1 JIaGopaTopHoe 3ansTHe (padora) NeS "CpoiicTBa yrieBogos"
Conep:xxanue yueOHOro Mmarepuajia

[IpruMmeHeHne NpeccOBaHHOM APEBECHHBI I BKJIAABIMICH MOAIIUITHUKOB,
BTYJIOK, ONOPHBIX IUINT, W3TOTOBJICHHs ILIECTEPEH IOABHKHOIO COCTaBa
KEJIE3HOIOPOKHOIO0 TPAHCHOPTA. YTIJIEBOABI U UX POJIb B JKMBOM IPHUPOJIE.
PazBuTHe caxapHoi npoMbeIIUIEHHOCTH B Poccnn.

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30

4.3.2 Poimb XuMUM B OOCCHEYEHUHM DKOJIOTHMYECKOM, JHEPreTHUECKOW U
NUIIEBOM 0€30MacHOCTH

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

Conepxanue yue0HOIro MaTepuaJjia

Ponp opraHmdecko XuMHM B pCEIICHHHW MNPOOJeM JHEPreTHYEeCKOMH
0€e30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUM HOBBIX MaTE€pPHaiOB, HOBBIX
HCTOYHHKOB SHEPruM (aJbTepHATHBHBIE MCTOYHUKHU 3HEpruu). OmacHOCThb
BO3JICMCTBUSI HA JKUBBIC OPraHU3Mbl OPraHUYECKUX BEIIECTB OTJIECIbHBIX
KJIacCOB  (YraeBOJOPOJbI,  CHUPTHI,  (EHOJBI,  XJIOPOPTraHUYECKHUE
MPOM3BOJHBIC, AaNbACTHUALI W JAp.), CMBICA IIOKazaTelsd MpeaciabHO
JTOIMMYCTUMOM KOHIEHTpauuu. YeaoBek B MHUPE BEIIECTB M MaTEpHUANIOB.
XUMMS U 3I0POBBE YEJIOBEKA

Pa3nen S. Kunernueckue u TepMOXUMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKNX pPeakumi

2/0

Tema 5.1 CkopocTb
XAMHAYECKAX pEaKIuu.
XHUMHUYECKOE PaBHOBECUE

5.1.1 IlpakTnueckoe 3ausitue Nel? PemieHue sKCriepUMEHTAIBHBIX 3a1a4
no Teme: "CKopOoCTh XUMHUECKUX peaklnil. XuMHU4YecKoe paBHoBecHe"
Conepxanue yuye0HOIro MaTepuaJjia

Bbydepubie  pacTBOpHI B TEXHOJIOTHYECKHUX  IpoIleccax (pu
ANEKTPOXUMUYECKOM HAHECEHUW 3allUTHBIX TOKPHITUH, B TMPOU3BOJICTBE
KpacuTesiei)

OK 01, OK 02
TIK 2.4,
JIP 4,16,23,30

Paszpnes 6. PacTBopsl

2/0

Tema 6.1 Ilousarue

0 ‘ 6.1.1 IlpakTuyeckoe 3ansitue Nel3 Pemienne 3KcriepuMEHTaNIbHBIX 3aJad

OK 01, OK 02
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1 2 3 4

pacTBOpax no Teme: "PacTBopbl, HCIONB3yeMble B OBITOBOM W MPOU3BOJCTBEHHOM IIK 2.4,
JIeATEILHOCTH UeaoBeKa' JIP 4,16,23,30
Conep:kanue y4eOHOro MmaTepuasa

IlepeBo3ka pa3nMUHBIX KUIKOCTEM TII0 KEJIE3HOM nopore. PacTBopsl,
UCIIOJIb3yeMble B OBITOBOM, MPOM3BOJICTBEHHOW JIESATEIbHOCTH YEJIOBEKA.
PacTBOpBI, MpUMEHSIEMBIE B KEJIE3HOIOPOKHOM XO3SIMCTBE

Paszpgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeATEIbHOCTH YeJ0BEKA 4/2

Tema 7.1 Xumusa B ObiTy u | 7.1.1 Hogeliline AOCTHXKEHUS XUMHUYECKOW HAyKM U XUMHUYECKOU OK 01, OK 02,

MPOU3BOACTBEHHOM TEXHOJOTUH OK 07,1IK 2.4,

JIEATEIILHOCTH Y€JI0BEKa JIP 4,16,23,30
Conepxanue yue0HOIro MaTepuaJjia 2

Hosgeiime 1ocTrKeHUs XMMHUYECKOM HAyKH M XMMMYECKOM TEXHOJIOruM. PoJib
XUMHM B 00€CIICYeHHU DKOJOTHUYECKOH, DSHEPreTHYeCKOM M  IHIICBOM
Oc3omacHOCTH, pa3BUTHU MeauimHbL. IlowMck W aHanu3 WHPOpPMAIMU O
IPUMCHCHUN XHUMHYECKHUX BCIICCTB M TEXHOJIOTHH C Yy4eToM Oymyrnei
Mpo(heCCUOHAIBHON JICATCILHOCTH IO TEMaM: BaKHCHIIHNE CTPOUTCIIHHBIC
MaTtepuanbl, KOHCTPYKLIHMOHHBIE MaTepHalibl, KpacKdh, CTEKJIO, KepaMHKa,
MaTepualbl s DJICKTPOHMKH, MPUMEHSEMbIC B KEJIC3HOJOPOKHOM
XO3SMCTBe (HayyHas M Y4eOHO-HAy4dHas JIATEparypa, CPEACTBa MaCcCOBOHU
nHbopMalmu, ceth MIHTepHET)

CamocrosiTesibHas padoTa odyuyarommuxcst Nel0 2
CocraBnieHre ypaBHEHUN XMMHUYECKHX PEAaKIMHA C YYaCTUEM NPOCTBIX U
CIIOKHBIX ~ OpPraHMYECKMX  BEHIECTB:  MNPEACTbHBIX U HEMPEIeNbHbBIX
YIJIEBOJIOPOJIOB, apOMAaTHUYECKUX YIJIEBOJOPOOB, KUCIOPOACOAEPKAILIMX U UX

TIPOMXBOJTHBIX.
7.1.2 TIpomexyTouHasi arrectamus no qucuumiimne. J{uddepeHmnmupoBannpit 2 OK 01, OK 02,
3a4eT OK 07,1IK 2.4,

JIP 4,16,23,30

Hmoz || cemecmpa: MaxcumanbHas yueOHas Harpy3ka (Bcero) | 42
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2 3
OO0si3aTesbHAsT ay TUTOPHAs yueOHas Harpy3ka (Bcero) 36
MPaKTUYECKUE 3aHATUS 14

nJabopaTopHbie 3aHATHS (pabOThI) 6

camocTosITeNIbHas padoTa 6

muddepeHIIMPOBAaHHBIN 3a4eT 2

HToro: MakcumainbHas yueOHas Harpy3ka (Bcero) 72
OO0si3aTesbHAasT ay TUTOPHAs yueOHas Harpy3ka (Bcero) 61
IPaKTUYECKUE 3aHATUS | 26

nabopaTopHbIe 3aHATHUS (PabOThI) 10

camocTosATeNbHasg pabora | 11

KOHTpOJIbHAs paboTa 1

Hmoeosas ammecmayus 8 ¢opme 2

G depeHIMpOBaHHOTO 3a4eTa
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3. YCJIOBUSA PEAJIMBALIUUA ITPOI'PAMMBI YYHEBHOI'O
INPEAMETA
3.1 TpeGoBanuss K MHHUMAJIBHOMY MAaTepPHAJIbHO-TEXHHUYECKOMY

o0ecneyeHn 1o

VY4eOHbIil npeaMeT peanmzyeTcs B yueOHOM kabuHere: Jlaboparopusi XumMuu
U OMOIOTUH

Obopyodosanue yuebHo20 Kabunema.

1. TlocamouHble MeCTa MO KOJUIECTBY O0YUAIONTUXCSI.
2. Pabodee mecTo mpemnoaBaTers.

3. MeTOI[I/I'-IeCKI/Ie MaTcpHraJibl 110 AUCHUITIINHEC

3.2. UupopManiuoHHOE 00ecriedyeHUe peau3alu MporpaMmbl

IlepeyeHbs pexkoMeHAYeMbIX Y4YeOHbIX W3JaHUN, JONOJHUTEJIbHOM
Jurepatypbl UHTEepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIMOTEYHOTO QoHaA:

3.2.1.0cHOBHBbIC HICTOYHHUKH:
1. Kapnienko, JI. FO. Opranuyeckas xumus: yueonuk ais CI1O / JI. FO. Kapnenko,
C. B. BacunbeBa. — Cankr-IlerepOypr: Jlans, 2024. — 192 ¢. — ISBN 978-5-
507-51779-4. — Tekct: osnekTpoHHbIl // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/430136 - Pexwum pocrtyma: mjis
aBTOPU3. MOJIB30BATENEH.

3.2.2.J100JIHUTEJIbHbI€ HCTOYHUKMH:
1. 'ycesa, E.B. Xumus nns CIIO.: yue6.-meton. mocodue / M.P. 3uranmmuna, J1.1.

KynukoBa; Ka3zan. Hai. uccnen. trexnon. 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 - Pexum poctyna: misi aBTOpH3.

ITOJIb30BATEIICH.

2. Yepuuxona H.FO. XuMus B 1OCTYITHOM U3JIOKEHUU: yueOHOE MOCOOHE JIJIs CIIo /
H.1O. Yepnukona.- 2-¢ mu3n., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. - Tekcr: onekTpoHHbld // JlaHb: 3JIEKTPOHO-

oubnuoreunas cucrema. - URL: https://e.lanbook.com/book/195532 - Pexum

JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

3.2.3 UHTepHeT — pecypcehl:

28


https://e.lanbook.com/book/430136
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532

1. Hay4yHO-mIOmyIsSIpHBIM MPOEKT «DIEMEHTHI OOJBIION HayKH « ((PU3MKA, XUMHUS,
MaTeMaTHKa, aCTPOHOMMs, HayKa O JKHM3HM, Hayka o 3emuie). HoBocTu Haykw,
KHHIH, Hay4HO-TIOMYJISIPHBIE CTaThH, JIEKLIHH, SHUUKIIONEAUH.

https://postnauka.ru/themes/chemistry - naekuuu mo xumuu Ha caiite ITocTHayka.

https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyrma: cBOOOIHBIH.

2. Cailr ~ Hay4YHO-HOIYJISIPHOTO XKypHana «Xumus 17} KU3HBY.

https://gotourl.ru/4785 Pesxxum poctyma: CBOOOIHBIMH.

3. CaiiT 0 XMMUU: KJIACCUYECKHE YYCOHWKH, CIPABOYHHMKH, DHITUKIIOTICINH,
[IOMCK OPraHMYEeCKUX W HEOPraHWYECKUX PEaKIHil, COCTABICHUE YpPaBHECHUU

peakuuii. https://www.xumuk.ru/ Pexxum mocTyma: cBOOOIHBIH.

4 KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
IHPEAMETA
KoHTponb u oOlLieHKa pe3ynbTaToB OCBOCHUS O00I11€00pa30BaTEIbHOIO

IIPEIMETA PACKPBIBAKOTCS Y€pe3 AMCLUILUIMHAPHBIE PE3YJIBTATHI, HAIPABICHHBIE HA
¢opMupoBaHue OOLIMX KOMIIETEHIIMM 1O pas3genaM M TeMaM COAEp KaHMS
y4eOHOro MarepHania.

[IpomexxyTouHas arrectauus B popme qudPpepeHInpoBaHHOTO 3a4eTa.

O0mue KOMNeTeHUN Pa3gen/Tema THII OLIEeHOYHBIX
(OK), THYHOCTHBIE MEpONpPUATHH
pe3yabrarsl (JIP)
OK.01 P1: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3a7aun HA COCTaBJICHUE
K 2.4 P3: Tema 3.1 XUMUYECKUX (HOpMYIT;
P4: Tema 4.1, Tema 4.2, | - 3aganus Ha
JP 2, 4, 16, 23, 30 Tema 4.3 HCIIOJIb30BAHHUS
P5: Tema 5.1 XUMHYECKOM CHMBOJIMKHU
P6: Tema 6.1 U Ha3BaHUU COCIMHCHHU
P7: Tema 7.1 o HOMEHKJIAType
MEXKIyHAPOJIHOTO COM03a
TEOPETUYECKOU 51
NPUKIIAAHON XUMHH H
TPUBHAIBHBIX  Ha3BaHHUI
TS COCTaBJICHUS
XUMUYECKUX (HOpMYIT;
- 3aciylmBaHue
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COOOIICHHUI M OIIEHKAa WX
MOATOTOBKU;

- PesynbTaT BBITIOJHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITEIILHBIX padoT;
- PesynbraT BBITIOTHEHUS
MPAKTHYECKON paboTHI;
-IIpakTuko-
OpPUCHTHPOBAHHBIE
3ajaHus,

- TloxnbGop, aHamu3z w
npeoOpa3zoBaHue ydeOHOM
uHbOpMaIuu

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 onpoc

- 3acnylmMBaHue
COOOIICHUI M OLIEHKa UX
MOATOTOBKH;

- 3ananus Ha
MCIIOJIb30BaHUsA
XUMHAYECKON CHUMBOJIUKH
Y HA3BaHUU COEIUHEHUU
1o HOMEHKJIAType
MEKIYHApOJIHOTO COK03a
TEOPETUYECKOU 51
NPUKIIAJHOM XUMHH U
TPUBHAIBHBIX  Ha3BaHUI
JUTSI COCTaBJICHUS
XUMUYECKuX hopMyIt;

- Pe3ynbTaT BBINOTHEHUS
BHEAYJIUTOPHBIX
CaMOCTOATENbHBIX PaboT

- Pe3ynbTaT BBINOJHEHUS
MPaKTUYECKON pabOTHI;
-IIpakTuko-
OpPUEHTUPOBAHHBIE
3a/1aHus;

- IlonGop, ananusz u
npeodpa3zoBaHue yueOHOM
uH(bopmaIumn

OK.04
IIK 2.4

JIP 2, 4, 16, 23, 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OIIpoC

- 3acnylMBaHue
COOOIIIEHUI M OIIEHKa MX
ITOJITOTOBKH;

- 3aganus Ha
HCIIOIB30BaHUS
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XUMHYECKOW CHUMBOJIMKHU
YW HA3BaHUW COCIUHEHUU
1o HOMEHKJIaType
MEKIYHAPOJIHOTO  COM03a
TEOPETHUUECKOU u
OPUKIAAHOW XUMUU |
TPUBUAJBHBIX  Ha3BaHUU
TUTSI COCTAaBJICHHUS
XUMHUYECKUX (HOpMYIT;

- Pe3ynbTaT BBINOJIHEHUS
BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- Pe3ynbTaT BBINOJTHEHUS
MPaKTUYECKON padOThI;

- Pe3ynbTaT BBINOJTHEHUS
1abopaTopHOl paboTHI;
-IIpakTuxo-
OPUEHTUPOBAHHBIE
3a/1aHUS;

- Ilonbop, ananmuz w
npeobpa3oBaHue yueOHOM

uHbopMaIun
OK.07 P7: Tema 7.1 -IIpaktuxo-
OpPUCHTHPOBAHHBIE
IIK 2.4 3aJIaHUS;
- IloxnGop, ananu3z u
JIP 4, 16, 23, 30 npeoOpa3zoBaHue y4eOHOM

uH(popmauuy,
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5 HEPEYEHDB UCITOJBb3YEMbBIX METO/J1OB OBYYEHUSA

5.1 TlaccuBHblE: OIpPOC, PENPOIYKTUBHBIE YIPAKHEHHS IO 3aKPEIUICHUIO H
O0TpabOTKE U3yUYEHHOI'0 MaTepuaia
5.2 AKTUBHbBIC U UHTEPAKTUBHBIC: IBPUCTHUECKUE O€Celbl, JUCKYCCUH, KPYTJIbIi

CTOJI, IpE3CHTAlKA, BUKTOpPHHA, KBCCT.
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