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1 TACHOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEIMETA
OVII.12 XUMMUA

1.1 OdbaacTs npuMeHeHus1 padoyeii NPOorpaMMbl
Pabouas mporpamma y4eOHOTO TpeaMeTa SBISETCS YacThIO MPOrPaMMBI CPEIHETO (TIOJTHOTO)

obmero obpazoBanust mo crenpaabHocTH CITIO 23.02.08 CTpouTEeNnbCTBO KENIE3HBIX IO0POT, MYTh H
IIYTEBOE XO35MCTBO.

[Ipu peanmzammu pabodyeid MPOrpaMMbl MOTYT HCIIOJIB30BAThCS Pa3InYHbIe 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, JICKTPOHHOE 00yUeHHE.

Pabouass mporpamma y4eOHOro mpeaMeTra MOXKET ObITh HCIIOJIb30BaHa B MPO(ecCHOHATBLHOU
MOATOTOBKE, MEPENOArOTOBKE U MOBBILIEHUN KBATH(PUKAIMK padounx 1o npodeccusim: 14668 Mountep
nyty; 18401 Curnanucr.

1.2 Mecto yueoHnoro npeamera B crpykrype OITIOII-TIIICC3:

O0r1eo0pazoBaTeNbHbIN TIPeMET «XHUMHSD) U3ydaeTcsi Ha 0a30BOM ypOBHE B 00IIe00pa30BaTeIbHOM
[IUKJIE Y4eOHOTO TUTaHa OCHOBHOM MPOQeCCHOHAIBPHON 00pa30BaTeIbHOM MPOTrpaMMBbl YKPYITHEHHBIX TPYIIIT
crienuanbHocTel / mpodeccuii: 23.02.08 CTpoUTENbCTBO KENE3HBIX TOPOT, MYTh U MyTEBOE XO3AHUCTBO.

Tpynoemkocts npeamera «XuMus» Ha 0a30BOM ypOBHE COCTaBjseT 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIif MOy (6 pas3nenoB) U 8 YacoB — MpUKIAAHONW MOAY/b (1 pasmern), BKIIOYAIOMHAA MTPAKTUKO-
OPUEHTUPOBAHHOE COJIEpKaHNe KOHKPETHON MpodecCuy Ui CrielnaibHOCTH.

[IpuknagHoit Momynb BKIIFOUaeT ouH paszen. Pasnen 7 «Xumus B ObITY U MPOU3BOJCTBEHHON
JEATEITPHOCTH YeJIOBEKa» pean3yeTcs I YKPYITHEHHBIX TPYI crenainbHocTei / mpodeccuit: 23.02.08
CTpouTenbCTBO JKETE3HBIX JOPOr, MyTh M IyTeBOE XO3SICTBO Ha Marepuaie, CBS3aHHOTO C
AKOJIOTUYECKON 0OE30MaCHOCTBIO M OIIEHKOW TIOCIIEICTBUI OBITOBOM M MPOW3BOJICTBEHHOM JEATEIBHOCTH, TIO
oTpacisiM OyyItiel mpoeCcCHOHATTBHOM JIEITETEHOCTH 00YJaFOIITXCS.

1.3 IlnanupyemMble pe3yJibTaThl OCBOCHHS Y4eOHOI0 MmpeaMeTa:
1.3.1 [lens yuebHOTO TIpEIMETA!

@opMHPOBaHUE y CTYAEHTOB MPECTABICHUS O XMUMHYECKOM COCTaBISIIOIICH €CTeCTBEHHOHAYYHOU
KapTUHbI MHpa KaK OCHOBBI TPUHSTHS PEUICHUWH B JKU3HEHHBIX M IPOU3BOJICTBEHHBIX CHUTYAIHAX,
OTBETCTBEHHOT'O MIOBEJICHUS B IPUPOIHOM Cpejie.

3anaum npeavera:

1) chopMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHKS XUMHYECKHX TPOIIECCOB M SBJICHHI
B OKpYyXKarolleld cpezie, LENOCTHOM HAaydyHOW KapTHHBI MHpPa, B3aUMOCBSI3M M B3aUMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYIIbI HEOPIraHMYECKHX M OPraHMYECKUX BEIIECTB, YPABHCHHS
XUMUYECKUX PEAKIUH, OOBSICHATD UX CMBICIT, THTEPIPETHPOBATH PE3YIbTAThl XUMUYECKUX HKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM TMPOBCACHUS MPOCTEHIIMX XHUMHUYCCKUX OSKCIIEPUMEHTATBHBIX
UCCIIeIOBAaHUN C cOONIOICHHEM MpaBMil 0Ee30MacHOro OOpallleHHs C BeHIeCTBaMH U J1a0OpPaTOpHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HHMOPMAIMIO XHMHUYECKOTO XapakTepa M3 pasInHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH TMOCICACTBUS CBOCH MEATETBHOCTH M XUMHYECKHX
MIPUPOTHBIX, OBITOBBIX U MPOM3BOICTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTH)KEHHH XHMHUYECKOW HAYKH M TEXHOJOTHH ISt
Pa3BUTHS COLMATBHOM U TIPOU3BOACTBEHHOM cep.



1.3.2 B pe3ynbraTe 0cBOCHHUs y4eOHOTO MpeaMeTa 00yJarommics: J0KeH

yMeTh:

- Ha3bIBaTh M3YUYCHHBIC BEIIECTBA MO "TPUBUATBLHON" MM MEXIYHAPOTHON HOMEHKIIATYPE;

- ONpEAENATh: BAJIEHTHOCTh M CTEIEHb OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, TUIl XUMHYECKON
CBSI3M B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpebl B BOAHBIX pACTBOPAaX HEOPTAaHUYECKUX COEAMHEHUH,
OKHUCJIUTEIb W BOCCTAHOBMTENb, NPHUHAJUIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlaccaM OPraHM4eCKHUX
COCITMHEHUH

- XapaKTepU30BaTh: 3JIEMEHThl MAJIbIX MIEPUOJOB 110 UX MOJI0KEeHUIO B [lepuoanueckoil cucreme
J.. MenneneeBa; oOmMe XHUMHUYECKHE CBOWCTBA METANIOB, HEMETAUIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX M OpPraHUYECKUX COEAMHEHUN; CTPOEHHME W XHMUYECKHUE CBOMCTBA HU3YYEHHBIX
OPraHU4YeCKUX COCTUHECHUN;

- OOBSCHATH: 3aBUCHMOCTbh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHHUS; MPUPOTY XUMUUYECKOU
CBA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTh CKOPOCTH XHMMUYECKON peakuuu U
MOJIOKEHUSI XMMHYECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

- BBITIOJIHATh XUMHMUYECKHH HKCIEPUMEHT [0 PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHMYECKUX BEILECTB;

- IPOBOJMUTH CAMOCTOSITEIIbHBINA MOUCK XUMUYECKOW MHPOPMAINK C UCIIOJIB30BaHUEM Pa3IMUHBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX WM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
HCI0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU JUIsl 00pabOTKU U Mepefadyn XuMHU4Yeckoil undopmanuu u ee
MIpe/ICTaBJICHMS] B Pa3InYHbIX (popMax; UCIOIB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKON
NESTETPHOCTH WM TOBCEIHEBHOW KU3HU JUISI: - OOBSICHEHUS XMUMHYECKUX SIBICHHUH, MPOUCXOIAIINX B
npuposae, ObITY W Ha MPOU3BOJACTBE;, - OMNpPEIENICHUS BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKUX
MPEBPALEHUI B PA3IUYHBIX YCIOBHUSIX U OLIEHKH UX MOCIE/ICTBUM;

- 3KOJIOTUYECKH I'PaMOTHOTO MOBEACHUS B OKpYXaloIlleH cpee;

- OLIGHKHM BJIMSIHHSI XMMHUYECKOTO 3arps3HEHHsI OKpYKalollell cpelbl Ha OpraHu3M dYelloBeKa U
Jpyrue KUBbIE OpPraHU3MBI;

- Oe3omacHOro OOpamieHuss ¢ TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, J1abOpaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIIEHTPAlMU B OBITY U Ha MPOU3BOJICTBE;

- KpUTHUYECKOW OLEHKU JOCTOBEPHOCTH XUMHUYECKOW HH(OpMAINH, MOCTYMAOLEH U3 pa3HbIX
HCTOYHHUKOB;

- TOHMMATh  B3aUMOCBS3b  Y4eOHON  JUCHUIUIMHBI €  OCOOEHHOCTSAMH  HpodeccHu
npodeccHoHabHOM JIeATEIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT3HAHUS 10 JaHHOU y4eOHOM AUCHUIUIHHE.

3HATh:

- BaXHEHIIMEe XUMUYECKHE IOHSTHSA: BEIIECTBO, XMMHMUYECKUN SJIEMEHT, aToM, MOJIEKyIa,
OTHOCHUTEIIbHbIE aTOMHAasi U MOJIEKYJISIpHAsE MAacChl, MOH, aJUIOTPOMHS, H30TOIbI, XHMMHYECKas CBS3b,
ANIEKTPOOTPHUIATENEHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAS Macca, MOJISIPHBII 00beM,
BEI[ECTBA MOJICKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOJIUT M HEIIEKTPOIIUT,
ANIEKTPOJIUTUYECKAs JUCCOLIMALUS, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TEIUIOBOM J(PQEKT peakluHu, CKOPOCTh XHMMHUYECKOM pEeakIuu, KaTalu3, XUMHYECKOE paBHOBECHE,
YIJIEPOAHBIN CKeNeT, (YHKIIMOHAbHAS TPYIIa, H30MEPHs, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUS MACChl BEIIECTB, IOCTOSHCTBA COCTABA, EPUOINYECKUM
3aKOH;

- OCHOBHBIE TEOPUU XMUMHHU: XUMUYECKOH CBSI3U, AJNEKTPOJUTUYECKOM TUCCOIMALMHU, CTPOCHUS
OpPraHUYECKUX COECIMHEHMUIA;

- Ba)XHEHIIIME BEIeCTBA U MaTE€pHaJIbl: OCHOBHBIE METAJUIbl U CILJIaBbl; CEpHAs, COJIIHAs, a30THA
U YKCYCHAasl KUCJIOTBI; IIEJI0YH, aMMUaK, MUHEpalIbHbIE YIOOpEeHHsI, METaH, 3TUJICH, alleTUJIeH, OEH30I1,
ATaHOI, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxMall, KiIeTyaTKa, OeJIKH, HICKYCCTBEHHBIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOCHHUS Y4€OHOTO MpeaMeTa:
Oco6oe 3HaueHune yueOHbIN mpeaMeT umeet npu ¢popmupoBanuu u passutuu OK.

Oo0mue
KOMIIETeHIIU U

Ilnanupyemble pe3yJibTaThl 00yYeHH s

Oo0mue

I[ncunmmnapnble

OK 1. Beibupatp
CTIOCOOBI pelIeHUs
3ajaq
npodeccnoHaIbHO N
JEATSILHOCTH
MPUMEHUTEIBHO K
pa3IuUHBIM
KOHTEKCTaM.

B yacTu TPY10BOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYyAy, OCO3HaHUE

IIEHHOCTH MacTEepPCTBA, TPYI0JIIO0HE;

- TOTOBHOCTh K AaKTHBHOW JESATCIILHOCTH

TEXHOJIOTHYECKOU u COLMAIIBHOU

HaIpaBJICHHOCTH, CTIIOCOOHOCTB

UHUITUUPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIHHO BBITIOJTHSTH TaKyIo

JeSITeITIEHOCTD;

- WHTEpPEC K  Pa3IUIHBIM

npohecCHoHATBHON IeATeTLHOCTH,

OsjyajeHne YHHBepPCAIbLHBIMHM Y4eOHBIMH

NMO3HABATE/IHLHBIMH JI€fiCTBUSIMHU:

a) 0a30BbIe JIOrMYeCKHe AeiCTBUSI:

- caMOCTOATeNbHO  (GOpPMYIUPOBATH U

aKTyaJIM3UpOBaTh MPOOIEMY, pacCMaTpUBAThH

€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYNICCTBCHHBIA MMPU3HAK WA

OCHOBaHWS JIUIsI CPAaBHEHUS, KJIACCU(PHUKAIIN 1

0000I111eHN S

- ONIpeAenaTh LENH AEATeTbHOCTH, 3aJaBaTh

MapamMeTpbl U KpUTEPUU UX TOCTHKEHUS,

- BBIBJSITH 3aKOHOMEPHOCTH U

MIPOTUBOPEUUS B paccMaTpuBaeMbIX

SBIICHUSX;

- BHOCUTb KOPPEKTHUBbI B  JIESTEIHHOCTD,

OLICHHMBAaTh COOTBETCTBHE PE3YJILTATOB LIEISIM,

OLICHUBATh pUCKH MOCJIEJICTBUI

NesITeNIbHOCTH;

- pa3BMBaTh KpEaTMBHOE MBIIUICHHE IpU

peLleHNH )KU3HEHHBIX MTPOOIeM

0) 0a30BbIE UCCIIEN0BATEILCKHE eHCTBUS:

- BIIAJICTh HaBBIKAMHU y4eOHO-
HCCIIEI0BATENIbCKOM u MIPOEKTHOM
NEATENTbHOCTH,  HABBIKAMH  pa3perleHus
npooseM;

- BBUIBIIITh MPUYMHHO-CIIC/ICTBEHHBIE CBS3U

u

aKTYyaJIM3UPOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y

€e peIleHUs, HAaXOJUTh AapryMEeHTHl IS

JIOKa3aTebCTBA CBOUX yTBEPKJICHUH,

3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

chepam

- aHAJIM3UpPOBATH TTOJTYYCHHBIC B X0€
pemeHud 3aa4u  pe3yJIbTaTbl, KPHUTUYCCKU
OIICHMBATDH nux JAOCTOBCPHOCTD,
MIPOTHO3UPOBATH U3MCHCHHC B
HOBBIX YCJIOBUAX;

- YMCTb NIEPCHOCUTDH 3HAHUA B

TIO3HABATCIIbHYIO W ITPAKTHYCCKYIO o0nacTu

- BJIAJIETh CHUCTEMON XUMHUYECKUX
3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIararome TIOHSTHSI
(XuMHUUeCKUn DJIEMEHT, aTom,
ANIEKTPOHHAs1 000JI0YKa aToma, S-, p-
, 0-2JIeKTpOHHBIC OPOHUTAIN aTOMOB,
WOH,  MOJIEKYJla,  BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTb, CTENEHb
OKHCJICHHSI, XUMHUYECKas  CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN
00BeM, YIJIEPOAHBIN CKEJIET,
(GyHKIIMOHATIBHAS TPYIIA, PalKall,
HU30Mepus, H30MEPBI,
TOMOJIOTHYECKUI  psifi, TOMOJIOTH,
VIJIEBOJIOPOJIbI,  KHUCIOPOA- U
a30TcojiepKalIie COCTMHEHMS,
OMOJIOTUYECKN aKTUBHBIC BEIIECTBA
(yrmeBosl, KHUPBHI, OenKm),
MOHOMEp, TOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COeIMHEeHUS, KpHUCTaJUTHUecKas
pelieTka, TUIIbI XUMHUYECKIX
peakuui (OKHUCTUTEINTEHO-
BOCCTAHOBHUTENbHBIE,  JK30- U
SHJIOTEPMUYECKHE, peakuuu
HOHHOTO oOMeHa), pacTBop,
ANIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs — JTUCCOLIMAIINS,
OKHCJIUTEIIb, BOCCTaHOBHTEIIb,
CKOPOCTb ~ XMMHUYECKOW PeaKIvy,
XUMHUYECKOE PAaBHOBECHUE), TEOPUU U
3aKOHbI  (TEOpUSI  XUMHYECKOIO
CTPOEHHSI OpPraHMYEeCKHUX BEIIECTB
AM. bytnepora, TeopHUs
ANEKTPOIUTUYECKON AUCCOLIUAIUH,
MIEPUOINYECKUI 3aKOH JLH.
MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH  SI3bIK  XHUMHUH,
(akTosoruueckue CBEICHUSA O
CBOMCTBaX, COCTaBe, MOJYYEHUU U
6e30MmacHOM UCTIONTb30BaHHUU
BOKHEHIIINX HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U

HpaKTHqCCKOﬁ ACATCIIBHOCTHU
YCJIO0BCKaA,

- YMCTb BBIBJEITH XapPAKTCPHLIC
IMPU3HAKA u B3aMMOCB3b

N3YUYCHHBIX HOHHTHﬁ, MMPUMCHATH




KUBHCOACATCIIBHOCTU

- YMETb MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX

MPEeIMETHBIX 00nacTei;
- BBIIBUT'aTb HOBBIC nacu,
OpI/]T MHAJIBHBIC ITOAXOAbI 1 peHleHI/IH;
- CIIOCOOHOCTH HX

HCIOJIb30BAHUSA
II03HABATEIbHON Y COLIMAIBHOM ITPAKTUKE

npezyiaraTh

B

COOTBETCTBYIOIIME TMOHATUS TMPHU
OIMCAaHUU CTPOCHUS U CBOMCTB

HEOPraHWYECKUX U OPraHMYeCKUX
BEUIECTB U UX IPEBpPALICHUN;
BBISIBJIATH B3aMMOCBSI3b XMMHYECKUX
3HAHUI c MIOHATUSAMUA u
MIPEICTaBICHUSMU JPYrux
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh UCII0JIb30BATh
HaWMEHOBaHUS XUMUYECKUX
COeIMHEHUN MEKTyHapOIHOTO
COr03a TEOPETHYECKOMN 51
MIPUKIIAHON XUMUU U TPUBUAIbHBIC
Ha3BaHUS BOKHEUIIMX  BEIIECTB
(oTHIIEH,  aleTWJIeH,  TJIMLEPUH,
deHon, dopMaTbaeTHI, YKCYCHAS
KHACJIOTa, TJIMLIWH, YrapHbId ras,
VIJIEKUCHIBIN ra3, aMMHUak, ramieHas

U3BECTh,  HEramieHas  HM3BECTb,
NUThEBasE  cola U JIPYrHXx),
COCTaBJISITh bopmyIbI

HCOPraHNM4YEeCKUX W OPraHuvYCcCKuX
BCHICCTB, YPAaBHCHHUA XHUMHYCCKHUX
peakiuii, OOBSICHATb HX CMBICI;
MOJTBEPKAATh XapakTepHbIE
XMMHYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIUMU

SKCIIEPUMEHTaMU U 3alUCAMU
YpaBHEHUN XUMHUYECKUX PEaKIIMil;

- yMeTh yCTaHABIIUBATh
MPUHA]UICKHOCTh U3y4YEeHHBIX
HEOPraHU4eCKHX u
OpraHMYeCcKuX BEILIECTB K

OTIpE/ICIICHHBIM KJIACCaM U TpyIam
COCIIMHEHUH, XapaKTepU30BaTh HX
COCTaB M BaKHEHUIIMIE CBOMCTBA,

OTIPEICTISATh BUIBI
XUMHUYECKUX CBs3eH (KOBaJICHTHA,
HOHHas, MeTaJUIHIecKas,
BOJIOPOJIHAS ), THIIBI
KPUCTATHYECKUX peIIeToK
BEILIECTB; KJIacCU(UITUPOBATh

XUMHUYECKHE PEAKLINN;
- chopMHpOBaTh MPEJCTABICHUS: O

XUMHYECKOI COCTaBJISIOIICH
€CTeCTBEHHOHAYyYHOU KapTHUHBI
MUpa, POJIM XUMHH B TIO3HAHUH
SIBIIEHUI TIPUPOIBI, B
(GOPMHUPOBAaHUM  MBIIUICHUS |
KYJbTYPbI JTUYHOCTH, ee
(YHKIIMOHAIBHOW  TPaMOTHOCTH,
HEOOXOMMMON I pelIeHus
NPaKTUYIECKUX 3a1a4 u
DKOJIOTHYECKU 000CHOBAHHOT'O




OTHOILIEHHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJIHOM CpeJE;

- YMETb MpPOBOAUTH PaCUEThl 11O
XUMHUYECKUM dopmynam U
YpaBHEHHUSM XMMHUYECKHX PEaKIHUN
C WCHOJIb30BaHUWEM (PHU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOLIIX
BElECTBA € KOJINYECTBEHHON
CTOPOHBI: MAacCChl, o0BbeMa
(HOpMaJIbHBIE ~ YCIIOBMSI)  Ta3oB,
KOJIM4YECTBa BEILIECTBA;
HCII0JIb30BATh CHUCTEMHBIE
XUMHAYECKHE 3HAHUS JIISI IPUHSATHS
peneHui B KOHKDPETHBIX
KM3HEHHBIX CHUTYalUsX, CBS3aHHBIX
C BEIECTBAMU U UX IPUMEHEHHUEM.

OK 2.
Hcnonb3oBarh
COBpEMEHHBIC
Cpe/cTBa TOUCKa,
aHamM3a u
WHTEPIPETAITTI
nHpopmaluu u
WH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodecCHoHaTBHOM
NeSITeIbHOCTH.

B 00;1acTH 1IeHHOCTH HAYYHOTO MO3HAHUSI:

- cOpMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOM MPaKTHUKH,
OCHOBAaHHOTO Ha Jasiore KyJabTyp,
CITIOCOOCTBYFOIIETO OCO3HAHHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM U
YUTATENbCKOW  KyIbTYypbl KaKk  CpeacTBa
B3aMMOJICUCTBUS MEXKIY JIIOJIbMU M TTO3HAHUS
MUpa;

- OCO3HAHHUE 1IEHHOCTH HAy4YHOMU JEeATEebHOCTH,
TOTOBHOCTh ~ OCYILECTBIISITH TPOEKTHYIO U
HCCIIeIOBATENILCKYIO NEeATENTbHOCTh
UHIUBUYaJIbHO U B TPYIIIIE;

OBjaeHne YHUBEPCAJIbHBIMU Y4eOHBIMU
N03HABATE/ILHBIMH JIefiCTBUSIMU:

B) padora ¢ uHdpopmanuei:

- BIIQJICTh HaBBIKAMH MOTy4eHUs HHGOpMAaIIU
U3  HCTOYHHKOB pa3HBIX  THUIIOB,
CaMOCTOSITETIBHO ~ OCYIIECTBIISITh  TOMCK,
aHa M3, CHCTEMAaTH3allMi0 U WHTEPIPETALUI0
uH(pOpMaIUU Pa3IMYHBIX BUJIOB u
(hopM mpencTaBICHUS;

- CO3/1aBaTh TEKCThl B Pa3NMuHBbIX (popmarax c
y4eToM Ha3HaueHHs MHPOpPMAIMU U IIeTIeBOM
ayIuTOpUH, BbIOMpas ONTUMAIBHYIO (dopMy
MpE/ICTaBICHUS] ¥ BU3YallU3alllH;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTb MH(OPMAIIUH, €€ COOTBETCTBHE
MPaBOBBIM U MOPAJIbHO-ITHUECKUM HOPMaM;

- HCIOJIB30BaTh CpeACTBa MH(OPMAIMOHHBIX
u

KOMMYHUKAITMOHHBIX TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX 33Ja4 C COOIIOICHUEM
TpeOoBaHUI 9PrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI,

- YMCTH IUUVIaHUPOBATh W BBINOJIHATH

XUMHYECKUN SKCIIEPUMEHT
(mpeBpareHust OpPraHNYECKUX
BEIIECTB pH HarpeBaHuM,

MOJTy9dEeHUE ATHIICHA U M3YYCHHE €TO
CBOCTB, KQUECTBEHHBIC PEAKITUH Ha
TBJCTUIIBI, KpaxMal, YKCYCHYIO
KUCIIOTY; JeHaTypauusi OelKoB Hpu

HAarpeBaHWW, IIBETHBIC  PEAKIMU
0€EJIKOB; TIPOBOJTUTH peaxIuu
HOHHOTO OOMEHa, ONpeACNATh
cpeny BOJIHBIX PacTBOpPOB,

KaueCTBEHHBIE PEaKlIMH Ha Cylbdar-
, KapOoHaT- U XJIOpUA-aHUOHBI, Ha
KaTHOH aAMMOHUS; pelarb
SKCIIEpUMEHTAIbHBIE  3aJ[a4dl 110
temam "Mertaubl" u "Hemeramnr")
B COOTBETCTBUM C MpaBUJIaMH
TEXHUKH 0e30macHOCTH npu
oOpalieHu1 ¢ BEUIeCTBaMH U
71a00paTOPHBIM 000pyIOBaHUEM;
MIPE/ICTABIIST pe3yIbTaThI
XUMHUYECKOTO  JKCIIEPUMEHTa B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX  peaKuii U
(dbopMynrpoBaTh BHIBOJIBI HA OCHOBE
ITUX PE3YIbTATOB;

- yMeTh aHaJIM3UPOBATh
XUMHUYECKYIO UH(POPMAIHIO,
MOTY4aeMYyto u3 Pa3HBIX
HCTOYHUKOB (CpEACTB MacCOBOM
uHpopmaru, cerb HHTepHeT wu
apyrue);

- BJIaJeTh OCHOBHBIMH METOJaMHU
HAYYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUH (HaOroIeHue,
U3MEpEHHe, IKCIIEPUMEHT,
MO/ICTUPOBAHME);




pecypcocOepexeHus, MIPaBOBBIX u
THYECKMX HOPM, HOPM HH(OPMAIIMOHHOMN
0e30IMacHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3AllIHTHI
nHpopMalu, HHGOPMAIOHHON 0e30MaCHOCTH
JIMYHOCTHU

- YMETh TIPOBOJAUTH pPACUETHl TI0
XUMHUYECKUM dopmynam U
YpPaBHEHHUSM XMMHUYECKHX PEaKIHUN
C HCHOJIb30BaHUEM (PU3HUECKHUX
BEJIMYHH, XapaKTePH3YIOIINX
BEILECTBA c KOJINYECTBEHHON
CTOPOHBI: MAacCChl, o0BbeMa
(HOpMaJIbHBIE ~ YCIIOBMSI)  Ta3oB,
KOJIM4YECTBa BEILIECTBA;
HCII0JIb30BATh CHCTEMHBIE
XUMHAYECKHE 3HAHUS JISI IPUHSATHS
peneHui B KOHKDPETHBIX
KM3HEHHBIX CHUTYaIUsX, CBS3aHHBIX
C BEIIECTBAMH U UX MPUMEHEHHUEM

OK 4. - TOTOBHOCTb K CaMOPAa3BUTHIO, | - YMETh IUIAHUPOBATb U BBIIOJHATH
D¢ dexTuBHO CaMOCTOSITEIIbHOCTH U CaMOOTIPEIENIEHHUIO; XUMUYECKUN AKCIIEPUMEHT
B3aUMO/IEIICTBOBATD | - OBJIaJICHHE HaBbIKaMHU y4eOHO- | (TpeBpamieHus OPTraHUYECKHX
u  paboraTh B | UCCIENOBATEILCKOM, IIPOEKTHOM M COLIMATILHOM | BEIIECTB pH HarpeBaHuy,
KOJIJIEKTUBE H | ACATCIIPHOCTH, IOJIyYECHUE dTUICHA U U3YUECHUE €TO
KOMaHse. Osunajenue YHHUBEPCAILHBIMM | CBOKCTB, KAYECTBEHHBIE PEAKIMM HA
KOMMYHUKATHUBHBIMHA HeﬁCTBHﬂMH: aNbJErUAbl, Kpaxmal, YKCYCHYIO
6) COBMECTHaAA NeATECJIbHOCTD: KHUCIIOTY; JeHATyparus 0OEeJIKOB pu
LA u UCIIOJIB30BATE | garpeBaHWM, [BETHBIE  PEAKINH
NPEUMYIIECTBA KOMaHIHON W | GenkoB;  NPOBOOUTH  PEAKIUU
MH/BUIYanbHON paboThI; _ | noHHOTO  OOMECHA,  OMpENETATH
- TPUHUMATH e COBMECTHOH | cpenry BOIHBIX DPacTBOPOB,
ACATCIIEHOCTH, 5 KauecTBEHHBIE PEAKIMH Ha CyIb(ar-
OPraHM3OBBIBATE M KOOPIMHHMPOBATH ICHCTBUS | | yanGopar- . XJIOpH/I-AHHOHBI, HA
Mo e JIOCTIKCHHMIO!  COCTABAATH TUIAH | yarpon AMMOHHS; permarh
ACHCTBHH, pacnpez[en;gb pomt € yICTOM | oy criepiMeHTATIbHBIE 334l 110
MHEHHUI Y4aCTHUKOB OOCYKIAaTh pPEe3yJIbTaThl
y[i YR pesy. temaMm "Mertael" u "Hemeramisr")
COBMECTHOM paboThI;
B COOTBETCTBUM C TpaBUJIaMU
- KOOPIMHUPOBaTh M BBIIOJIHATH pPaboOTy B
TEXHUKH 0e30macHOCTH npu
YCIIOBHMSIX ~ pPEalbHOTO,  BHUPTYaJbHOTO U
. oOpamieHU1 ¢ BEIECTBaMH U
KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
71a00paTOPHBIM 000pyIOBaHUEM;
- OCYILECTBJISITh MO3UTUBHOE CTPaTErnyecKoe
MPE/ICTABIIST PE3YIIbTATHI
MOBEICHUE B PA3IMUHBIX  CHUTYaIMsX,
XUMHUYECKOTO  OJKCIEepUMEHTa B
HPOSIBIISATH TBOPYECTBO U BOOOpaXKeHUe, OBbITh .
UHHLHATHBHIM dopme 3anucu ypaBHeHHii
Osaajgenne yHuBepcaipHpivy | COOTBCTCTBYIOINX — peakiin 1
PeryJISITHBHBIMH JeHCTBHSIMH: dbopMynHpoBaTh BBIBOIbI HA OCHOBE
r) npuHsATHE ceGs U APYTUX JIo/eii: 9THX PE3y/IbTaTOB
- MPUHUMAaTh MOTHUBBI U APTYMEHTHI APYTUX
monen npu aHanm3e pe3yIabTaToOB
JIeATENBHOCTH;
- MPU3HABaTh CBOE MPaBO M TPaBO APYTHX
JIOJCH Ha OIIIHOKU,
- pa3BUBaTh CIMOCOOHOCTH IOHMMAaTh MHUP C
TIO3HILIMK IPYTOTO YeJIOBEKa,
OK 7. B o006s1acTH 3K0J/10rM4ecKOro BOCIIMTAHUS: - copMupoBaTh MpeACTaBICHUS: O
CopnelicTBOBaTh - cpopMHPOBAHHOCTD 9KOJIOTHYECKOH | XMMUYECKON COCTaBJIAIONIEH
COXpPaHEHUIO KYIBTYpbI, TIOHIMAaHHUE BIUSHHS COIMAJIBHO- | €CTECTBEHHOHAYYHOMI KapTUHBI
OKpYyKaromen OKOHOMHMYECKHMX TIPOIIECCOB HA COCTOSHHE | MHpPA, pPOJIM XUMHUU B IIO3HAHUM
SIBJICHUH IPUPOIBL, B




Cpelpl, MIPUPOTHON U COIMAILHOM Cpefbl, OCO3HAaHUE | GOPMUPOBAHUM  MBIIUICHUS U
pecypcocOepekeHr | TTI00aNbHOTO — XapakTepa  IKOJIOTUYECKUX | KYJIbTYPbI JUYHOCTH, ee
10, IPUMEHSATD npobiem; (YHKIIMOHAIBHOW ~ TPaMOTHOCTH,
3HAaHU4 00 - IUJIAaHMPOBAHUE U OCYIIECTBJICHUE NEUCTBUN | HEOOXOAUMOM IS pelienus
W3MEHEHUHN B OKpYXKalolIel cpele Ha OCHOBE 3HAHUA | MPAKTUYECKUX 3a/1a4u
KJIMMara, HeNiell YCTOMYMBOTO Pa3BUTHSL YETIOBEUECTBA; | AKOJOTUYECKU 000CHOBAHHOTO
TIPUHIIUIIE] AKTUBHOE HETIPHUSITUE JICHCTBHI, MPUHOCAIINX | OTHOIIEHUSI K CBOEMY 3I0pPOBBIO U

BepEKIINBOTO BpE/ OKPYXKAIOUIEH cpee; MIPUPOJIHOM CpelIE;
IIPOU3BOJICTBA, - yYMCHHE MPOTHO3UPOBATh | - YMETh  COOJIOJaTh  MpaBuia
5 HeKTHBHO HEeOIaronpusITHHIE HKOJIOTHUYECKHUE | DKOJIOTUYECKH  I1€JIECO00Pa3HOTO
NeHCTBOBATh B MOCTIC/ICTBUS TIPEANPUHAMAEMBIX JICUCTBUH, | TOBEJACHUSI B OBITY U TPYIOBOU
Ype3BLIYAIHBIX MPpEeA0TBPAIATh UX; ZICATENLHOCTH B LIEAX COXPAHEHMA
CHTYAIHSIX. - pacumperme OTIbITa ZICATENLHOCTH | CBOETO  3710POBBS M OKPY)KAtOIIEH
AKOJIOTMYECKON HATPABJICHHOCTH; NPUPOIAHON  Cpe/bl;  YYUTHIBATh
- OBJIAJICHHE HaBBIKAMU y4eOHO- | OIaCHOCTh BO3JEHCTBUS Ha JKUBBHIE
HCCIIE/IOBATENBCKOH, HPOEKTHOM M | OpraHu3MBI ONPEJIETIEHHBIX BEIECTB,
COMMAJIbHOU NICATCIIPHOCTH, IIOHUMAas CMBICII IOKa3aTesst
MpeeSIbHOM JIOTTYCTUMOM

KOHIICHTPAIIUH

[IK 2.4 BbIMoyHATE | - yYMEHUE ONpeAesITh KOHCTPYKTHBHBIE | - c()OPMHUPOBATH MPEICTABICHUS: O
paboThI M0 | OCOOCHHOCTH Y3JIOB W JIETalieil TOJIBMKHOTO | CBOMCTBAX  METAUIOB,  CIUIAaBaX,
MMPOEKTUPOBAHUIO U | COCTaBa; BHJIAX KOPpO3HH, obmactu
CTPOUTEIbCTBY - TIOHUMAaHWE CHUCTEMbl TEXHUYECKOTO | MPUMEHEHUS HEMETAUIMYECKUX |
KEJE3HBIX  JIOPOT, | OOCIYy)KMBaHHSI M PEMOHTAa IOJBM)KHOTO | KOMITO3UIIMOHHBIX Marepuaios,
3€eMJISTHOTO IOJIOTHA | COCTaBa BAJAX M CBOWCTBax TOIUIWBA,
U  HCKYCCTBEHHBIX CMa304HBIX " 3ALIUTHBIX
COOPYKEHHUI. Marepuaax, CBOMCTBax

HEOPraHWYeCKMX M OPraHMYecKHX
COCIMHEHU, MapKHUPOBKE u
MEPEBO3KE TPY30B IO >KEJE3HOU
JIOpore.

B pe3ynbrare ocBoeHMs mporpamMMmbl yueOHOTO MpeAMETa pean3yeTcsl MporpaMMa BOCIHUTAHUSA,
HampaBJIeHHas Ha (OPMUPOBAHUE CIEAYIOUINX JUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposiBasgronyMii akTUBHYIO T'Pa)KJIAHCKYIO MO3UIIMIO, I€MOHCTPUPYIOIIMNA TTPUBEPKEHHOCTh
MPUHIMIIAM YE€CTHOCTH, MOPSAIOYHOCTH, OTKPBITOCTH, DKOHOMHUYECKH AaKTUBHBIA M Yy4YacCTBYIOIIHUNA B
CTYICHUYECKOM U TEPPUTOPUATIHLHOM CaMOYIPABIECHUH, B TOM 4YHCIE Ha YCIOBHUAX N0OPOBOJIHYECTBA,
MPOIYKTUBHO B3aMMO/ICHCTBYIONIUI M YYaCTBYIOLIUH B A€ATEILHOCTH OOIIECTBEHHBIX OPraHu3allnil.

JIP 4 IlposBASIONIMA U IEMOHCTPUPYIONINI yBa)K€HUE K JIIOJSM TPY/Aa, OCO3HAIOUIMIA [IEHHOCTh

COOCTBEHHOI'O

Tpyaa.

Crpemsimuiics K  (GOPMHUPOBAHUIO B

po(hecCHOHATBHOI0 KOHCTPYKTUBHOIO «LIU(POBOrO Cie1ay.
JIP 16 Ilpuobperenue oOy4arOUIMMHUCS COLMAIBHO 3HAYMMBIX 3HAHUI O MpaBUIIaX BEACHUS
HKOJIOTHYECKOr0 00pa3a >KU3HM O HOpMax M TPaJulMsIX TPYAOBOH AEATEIBHOCTH YelIOBEKa O HOpMax M
TpaJULMIX MOBEJCHUS YeIOBEKa B MHOTOHALIMOHATBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.
JIP 23 Tony4yeHnue 00y4arouMMHIcs BO3MOKHOCTH CaMOPACKPBITHS U CaMOpPeaIn3alusl JIMYHOCTH.

JIP 30 OcymecTBasOMUA TMOUCK M HCIOJb30BaHHE HH(POPMAIUH,

CceTeBOM JJUMYHOCTHO H

cpene

HEOOXOMUMOU  JUId

3(1)(1)6KTI/IBHOFO BBITIOJIHCHHUA pa3JIMYHBIX 3a/1a4, HpO(beCCHOHaHBHOFO " JINYHOCTHOT'O pa3BUTHUSL.




2 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O TIPEIMETA

2.1 O0bem yueOHOTo nmpeMeTa M BU/Ibl y4eOHOMH padoThl

Bua yueOHo# paGoThl

O0BEéM B yacax

B coomeemcmeuu c yll€6HblM naanom no umoeam | cemecmpa ammecmayusl

npoeooUmcs 6 hopme KOHMPOJILHOU padomul.

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72

B TOM YHCJIE:

OcHOBHOE coJep:KaHHe 72

B TOM YHCJIE:

JIEKLUHU, YPOKH 25

caMOCTOsITeNIbHas paboTa 11

MPaKTUYECKHUE 3aHITH 26

abopaTOPHBIC 3AHITHUS 10

IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COePKAHME

B T.4..

TeOpeTHYecKoe oOydeHue 25

MPAKTUIECKHUE 3aHATHS 4
KOHTPOJIbHbIE Pa00ThI 1

IIpomexxyTouHasi arTecTamnus B hopMe 3a4eTa ¢ OIEHKON BO 2 ceMecTpe
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2.2 TemaTu4yeckuii MJIaH U Co/iepPrKaHUe Y4eOHOr 0 MpeaMeTa

1 2 3 4
DopMupyeMbI€
KOMIICTCHIIMHN
HaumenoBanue Coaepikanue yueOHOTro MaTepuasia, NpaKTHYeCKHe U JIa00paToOpHbIe 3aHATHS, O0bem (OK, IIK) n
pa3iesioB U TeM caMocCTosiTe/IbHAasi paboTa 00y4yarommXxcst 4acoB JIHYHOCTHBIE
pe3yJbTaThl
(JIP)
Paznea 1.Teopernueckne 0OCHOBbI XMMUM 8/1
Tema 1.1 Crpoenue | 1.1.10cHOBHBIE MOHATHS U 3aKOHBI HEOPraHUUECKOM U 0011el xuMuu. Ilepuoanyeckas cucreMa XMUMHYECKUX OK10K2
aTOMOB. anementoB .M. Menneneea. CtpoeHue atoma JIP 16,23,30
[Tepuonnueckuii Conep:xaHue y4eOHOro MaTepuaja
3aKOH U CoBpeMeHHasi MoJienb CTpoeHHst aroMa. CHMBOJIMUECKMM SI3BIK XUMHHM. XHWMHYECKU DJIEMEHT. OJIEKTPOHHAS
MepuoIuIecKas koH(purypanus aroma. Knaccudukaipss XUMHUECKAX IJIEMEHTOB (S-, P-, d-37eMeHThI). BajeHTHBIC AIeKTPOHbI.
cucrema BaneHtHOCTB. DNeKTpOHHAs NMPHUPOJA XMMHUYECKOW CBSI3U. JJEKTPOOTPULATEIBHOCTh. BUIBI XMMHYECKON CBSI3U
XUMHUYECKUX (kKoBaJIeHTHAs, MOHHAsI, METATMYECKAst, BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHMUSI. 2
anemenToB . 1. [Tepunomuueckas cucrema xumuueckux 3eMeHToB .M. MenneneeBa. ®usndeckuii cmbicn [leproauyeckoro 3akoHa
MenneneeBa JIL.W. MenpeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH TPOCTHIX H
CIIOXKHBIX BEILIECTB B COOTBETCTBHMM C IIOJIOKEHHEM XMMHUYECKOro 7sneMeHTa B Ilepnommueckoil cucreme.
MupoBo33peHyeckoe U HaydHoe 3Hadenue I lepuoauueckoro 3akona J[.M. Menneneesa. [Ipornosst JI.M. Menzeneena.
OTKpbITHE HOBBIX XUMHUYECKUX IEMEHTOB
CamocrosiTesibHas padoTa o0yuyarmmxcest Nel
KoHcnekt, moaroroBka cooOuieHnii Ha Tembl 10 BbIOOPY: HaHOTeXHOIOTHS KaK MPUOPUTETHOE HANpPaBIICHUE
pa3BuTus Hayku U npousBoicTBa B Poccuiickoini ®enepauuu; PaanoaktuBHOCTE. Mcnonb3oBaHue
PaaOaKTUBHBIX U30TOIMOB B TEXHUYECKUX LIEsAX. PEHTTEHOBCKOE M3yUYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE 1
U MenuuuHe. Pellienre TeopeTHuecKuX U SKCIIEpUMEHTANIBHBIX 33]a4 110 BOIIPOCAM: OCHOBHbIE TOHATHUS XUMUH,
OCHOBHBIE 3aKOHbl XMMHUHU. PacdeTHble 3a7auyud Ha HAXOXJAECHHE OTHOCUTEJIBHOW MOJIEKYJISIPHOM Macchl,
OnpeIeJIEHUE MAaCCOBOM I0JIM XUMHUYECKHUX JIEMEHTOB B CII0’KHOM BEIIECTBE.
1.1. 2 IIpaktuyeckoe 3ansaTHue Nel Pemenue pacderHbix 3amad mo Teme: "OCHOBHBIE KOJIHMUYECTBEHHbBIC OK 1 OK 2
"
3aKOHBI M PaCyeThl [0 YPABHEHUAM XUMHUYECKUX PEAKIINI 5 TIK 2.4, JIP 2,
4,16, 23, 30
1.1.3 IlpakTHyeckoe 3ansitue Ne 2 PerieHue sKCiepMMEHTAIBHBIX 337a4 1o Teme: lleproauueckas cucrema 2 OK 01 OK 02
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1 2 3 4
xumudeckux 3eMentoB J.U. MenpaeneeBa. CTpoeHue aroma I[IK 2.4, JIP 2,
4,16, 23, 30
1.1.4 IIpakTuyeckoe 3ansitue Ne3 PenieHue sKcriepUMEHTaIbHBIX 3ajiad 110 TeMe: THUIlbl XUMUYECKUX CBSI3EH. OK10K2
Tumbl KPUCTALTUYECKUX PEIIETOK 2 JIP 2, 4, 16,
23, 30
Pazjnen 2. Xumudeckune peakiuu 10/2
Tema 2.1 Tunst | 2.1.1 Knaccudukanus 1 THIIBI XUMUYECKAX PEAKIIMA HEOPTaHMUECKUX COCTMHEHUH OK10K2
XUMHYCSCKUX IIK 2.4,
peakimit JIP 4, 16, 23,
30
Conep:xanue y4yeOHOro marepuaja
Knaccudukanus w TUMBI XHUMHYECKHX PEAKIUHA C ydacTHeM HeopraHudeckux BemiecTB. CocTaBlieHHE
YpaBHEHUW peaKIil COCAMHEHUS, Pa3JIOKEHUS, 3aMelIeHus, OOMeHa, B T.4. PEaKlUid TOPEHHS, OKUCICHUS-
BOCCTAHOBJICHUS. 2
VYpaBHEHHUs OKUCIEHUA-BOCCTaHOBIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAaHOBUTENb. COCTABIICHHE
U ypaBHUBAHHE  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIUil  METOJOM  3JIEKTPOHHOro  OaaHca.
OKHCAUTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKUUMud B MPHUPOJE,  NPOU3BOACTBEHHBIX  Ipoleccax |
KU3ZHEJESTEIbHOCTH OPTaHU3MOB.
CamocrosiTesibHasi padoTa o0yuyarommxcst Ne2 1
AHanu3 1 nmpeoOpazoBaHue yd4eOHOU MHGOPMAITUH.
2.1.2 Tlpaktuyeckoe 3aHsiTue Ned PemeHue sKCHEepUMEHTANBHBIX 3ama4 1Mo Teme: "OKHCIMTENIbHO- OK1O0OK?2
BOCCTAHOBUTEJIbHBIE peaKnu" 5 [IK 2.4,
JIP 4, 16, 23,
30
Tema 2.2 2.2.1 PacTBOpeHue Kak (PU3HUKO-XUMUYECKHI MPOIIECC. OK 10K 4
JIEKTPOJIUTHYECK [IK 2.4,
af IMCCOLMALNA U JIP 4, 16, 23,
HOHHBII 00MeH 30
Conepxanue yueOHOro Marepuasa
Teopus snexkTponutTudeckoi nucconuanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa. 5

CocraBieHue peaKLII/Iﬁ MOHHOT'O 0OMcHA ITyTEM COCTABJICHUA UX MOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.
Kucnorano-ocHOBHBIC pCaKnu. 3a,Z[aHI/I$I Ha COCTAaBJICHUC NOHHBIX peaKuHﬁ.
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1 2 3 4
[IpakTHyeckoe HCIONb30BaHUE PEAKIMi HMOHHOTO OOMEHAa M THAPOJIHM3a B TEXHOJOTHYECKHX IPOIEeccax
KEJIE3HOIOPOKHOTO TpaHCHOpTa. [IOHATHS: TanbBaHOCTEI U, TaIbBAHOIUIACTHKA, UX MPAKTHYECKOE 3HAYCHHE B
YKEJIE3HOJOPOKHOM XO3SICTBE.
CamocTosTebHasA padoTa odyuarommxest Ne3
Anamm3 u mpeoOpazoBanue ydeOHOUW wuHpopmammu. [loAroTroBka COOOHmIEHWIT HA TEeMy IO BBIOOPY: 1
[IpakTHyeckoe MpUMEHEHNE IEKTPOoIn3a: pa)MHUPOBAHNE, TAIbBAHOIIACTUKA, TaJIhBAHOCTETHSL.
2.2.2 JlabopaTopHoe 3ansaTue (padora) Nel "HcciienoBanue cBOMCTB 31ekTpoanToB. Onpenencane pH cpes OK 10K 4
pactBopoB. Teopust AIEKTPOTUTHIECKON AUCCOUAIINN" 2 I1IK 2.4,
JIP 4, 16, 23,
30
2.2.3 JIabopaTopHoe 3aHsTHe (padora) Ne2 "Peakiuu nonHoro oomena. ['maponu3 coneit"” OK 10K 4
2 [K 2.4,
JIP 4, 16, 23,
30
Paznea 3. CTpoeHne U CBOMCTBA HEOPraHNYeCKUX BellleCTB 7/2
Tema 3.1 | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTAHUIECKUX COCTUHEHUN. OK10K?2
Knaccudukanus, I[IK 2.4,
HOMEHKJIaTypa u JIP 4, 16, 23,
CTpPOCHHE 30
HEOPraHUYECKUX Coaep:xkaHue yueOHOro MaTepuajia
BEIIECTB [Ipenmer Heopranumyeckoit xumuu. Knaccudukanuss HeopraHuyeckux BemiecTB. I[IpocTble U ClIOKHBIE
BeecTBa. OCHOBHBIE KJIACCHl CIIOKHBIX BEIIECTB (OKCHJBI, THAPOKCH]IBI, KHUCIOTHI, COJU). B3auMocBs3b
HEOpPraHMYeCKUX BelIecTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucrtamnumdeckue M amop(HbIE BEIIECTBA. 2
Tunel KpHUCTAJUIMYECKUX pEIIETOK (aTOMHAas, MOJEKYJIspHas, HWOHHAs, METaJUIMuecKas). 3aBUCHUMOCTH
(u3MYECKUX CBOICTB BEIIECTBA OT TUMA KPUCTAUIMUECKON PElIeTKU. 3aBUCUMOCTh XUMHUYECKOW aKTHBHOCTH
BEIIECTB OT BUJIa XUMUYECKOW CBS3U M TUIA KPUCTAJUIMYECKOH perneTku. [IpnunHbl MHOrooOpasus BEeUIeCTB
CamocrosiTesibHasi padoTa odyuarommxcs Ned 1
Ananus u npeoOpazoBaHe yueOHOU HHPOPMAITHH.
3.1.2 MpakTnyeckoe 3anaTHe Ne5 PemeHue nmpakTHKO—OPUEHTHPOBAHHBIX SKCIIEPUMEHTAIBHBIX 33134 IO OK1O0OK2
teme: UncThle BelecTBa U cMecH. J{ucnepcHble CUCTEMBI. 5 [IK 2.4,
JIP 4, 16, 23,
30
Tema 3.2 Ousuxko- | 3.2.1 IlpakTnyeckoe 3ansitue Ne6 PemieHue npakTHKO—OPUEHTHPOBAHHBIX SKCIEPUMEHTAJIBHBIX 3a/a4 IO 2 OK 01 OK 02
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1 2 3 4
XUMHYECKHE temaM: "Metamiabl"; "Hemeramisr" IIK 2.4,
CBOMCTBaA JIP 4, 16, 23,
HEOPraHUIeCKUX 30
BEIIECTB CamocrosiTesibHast padora odyuarommxcst Ned

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha CBOWCTBA, COCTaB, TMOJydyeHHEe U Oe30macHoe
WCIIOJIb30BAHUE HEMETAIOB B OBITY M NMPAKTUYECKOMW JEATEIHHOCTH uenoBeka. [loaroTtoBka cooOiieHuit Ha
TeMy 110 BbIOopy: IIpuMeHeHrne HeMeTalIoB B )KeJe3HOA0POKHOM Xo3siiicTse. [IpaBuia nepeBo3ku HeMETaIJIOB
10 YKEJIE3HOM JI0poTe. 1
[ToaroroBka K WTOrOBOW KOHTPOJBHON pabOTe MO KJIaccaM HEOPraHWMYECKUX COETUHEHUN: XUMHUYECKHe
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEMIECTB (OKCHIIOB, THJIPOKCHUIOB, KHUCJIOT, COJEH W 1p.).
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHHM, BBICIINX OKCHUIIOB U
TUAPOKCHIOB. MaeHTuduKamus HEOPraHMYECKUX BEHIECTB C HCIOJIB30BAHHEM WX (PU3UKO-XUMHUUYECKUX
CBOWCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIINI
Tema 3.3 3.3.1 'eHeTnyeckas CBsI3b HEOPTAHMYCCKUX COCAMHCHUN OK10K2
Wnentuduxanms HUrorosasi koHTpobHAsA padora Nel [IK 2.4,
HEOPraHMYeCKUX JIP 4, 16, 23,
COEIMHEHUN 30
Hmoz | cemecmpa: MaxcumainbHas yaeOHast Harpy3ka (Bcero) 30
O0s3arenpHas ayqUTOpHAs yaeOHast Harpy3Ka (BCero) 25
[IPAKTUYECKUE 3aHATUS 12
gabopaTopHbie 3aHATHS (PabOThI) 4
camocTosiTeNbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHUX COeTMHEeHH 28/4
Tema 4.1 | 4.1.1TlonsaTue 00 opraHMYecKNX BelIeCTBaX, UX MPUMEHEHUE Ha >keie3Hou gopore. Teopus A.M. byrneposa. OK10K?2
Knaccudukanus, Kiaccudukanys opraHu4ecKuX BEIIeCTB IIK 2.4,
CTPOCHHE u JIP 4, 16, 23,
HOMEHKJIaTypa 30
OPraHM4eCcKuX Conepixanue y4eOHOro MaTepuaja 2
BEILIECTB [losiBieHne U pa3BUTHE OPraHUYECKOW XMMMU Kak Hayku. [Ipeamer opranmdeckoil xumuu. Mecto W 3HaueHHe

OpraHquCKOﬁ XHUMHHU B CHUCTCMC CCTCCTBCHHBIX HAYK. XHUMHUYECKOE CTPOCHHUEC KaK IOPAJOK COCIUHCHUA
ATOMOB MOJICKYJIC COTJIACHO HMX BaAJICHTHOCTH. HpI/IMeHeHI/Ie OpraHu4€CKUX BCIICCTB Ha JKEeJIe3HOM Aopore.
Ilonoxxenus TCOPHUU XUMHUUYCCKOTO CTPOCHUS OPraHNYICCKUX COCIUHEHUN A.M. BYTJ'IepOBa. anepoz[HLIﬁ CKCJICT
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1 2 4
OpPraHWYeCKON MOJIEKy/bl 3aBHCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHUs Mojekyl. M3omepus u
m3omepbl. llonatne o ¢yHkuuMoHanbHOW Tpymme. Pamukan. TlpuHIiwnel KiaccHHUKAIMKA — OPraHUYECKUX
coeHeHn. MexayHapoiHasi HOMEHKJIATypa ¥ IPUHIMITBI HOMEHKJIATYPbl OPraHMUYECKUX COETMHEHHI.
CamocTosTebHasA padoTa odyqarommxest Ne6
[Mon6op, anamu3 u npeoOpaszoBanue yueOHOH uMHPopmanuu. [logroroBka cooOmeHuit Ha TEMBI 1O BBIOOPY:
Kuzup u pesarenvHocte A. Kekyne. )Kusznb u A€sTENBHOCTD 178 bepuenuyca. Kuznp u gesrenpbHocTh .
Bennepa.
Tema 4.2 CroiictBa | 4.2.1 AnkaHbI: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUH PSII. OK10K?2
OpPraHNYECKUX [1IK 2.4,
coeqUHEHUH JIP 4, 16, 23,
30
Conep:xxanue yuyeOHOro marepuaJja
[IpenenbHble yraeBOAOPOAbI (aJKaHBI W MUKJIOATKaHbl). (OCOOEHHOCTH KiacCH(PHUKAIMA W HOMEHKIIATYPHI,
nzoMepusi, (pu3nUecKrue CBOWCTBA, XUMUYECKHE CBOICTBA, CLIOCOOBI MoyydyeHus. ['opeHre MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHUKOB Te€IUIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa MNPUPOAHBIX YIJIEBOIOPOJIOB,
HaX0XJCHHUE B IPUPO/IE€ U IPUMEHEHUE aJIKAHOB.
4.2.2 TlpakTnueckoe 3aHsaTHe Ne/ PemieHne »KCIEpUMEHTAIbHBIX 3amad 1o Teme: "CpaBHUTEIbHAsS
XapaKTepUCTUKA METaHa 1 3TaHa"
Conepxanue y4eOHOro Marepuasa OK10K2
Kunkue yrieBoopoab! (0€H3UHbBI, KEPOCHHBI, COJIIPOBBIE Macja, Ma3yT) - B KAUECTBE TOPIOYETO B IBUTATEIISAX [1IK 2.4,
BHYTPEHHETO CropaHusi IMOJABIKHOTO COCTaBa >KEJIE3HOJOPOKHOIO TpaHCHOpTa. TBepable YIiieBOIOPOJbI JIP 4, 16,
(mapa¢uHbI) — KOMITOHEHTBHI KHJIKHUX CMa30K, HCIIOJIB3YEMBIX IS CMa3KHd TPYHIUMXCS Y3JI0B TEIIOBO3HBIX 23,30
JBUTATENEH, OCEBBIX MOIIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. ['aJlOT€HITPON3BOIHBIE YIIIEBOI0POAbI
- B KQUeCTBE XJIaJlareHTa B pedprkepaTOpHbIX BaroHax.
4.2.3 Ankensl, ankaaueHbl. CocTaB U 0COOEHHOCTH CTPOCHUS OK1O0K?2
[IK 2.4,
JIP 4, 16, 23,
30

Conepxanue yueOHOro Marepuasia

HenpenenbHble (adKeHbl, aIKUHBI U ajdkaaueHbl). OcoOeHHOCTH Kilaccu(UKaIMU U HOMEHKIIATYpPhI, H30MepHs,
(¢u3znuecKkue CBOMCTBA, XMMHUYECKHUE CBOWCTBA, CIOCOOBI MOJydeHHs. ['opeHue areTuieHa KaKk HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JJIsl CBAapKU U PE3KU MeTauioB. [IpakThyeckoe MpUMEHEHHE allKeHOB U
QJIKQJIMEHOB B JKEIIE3HOIOPOKHOM XO35IICTBE
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CamocrosiTesbHast paboTa odyuarommxcst Ne/
ITon6op, ananu3 u npeobpazoBanne yaeOHONH MHPOPMALIUH.

4.2.4 TlpakTnyeckoe 3anaTue Ne§PemeHne sKcriepuMEHTANbHBIX 3a1a4 1o Teme: "[lonmydeHue sTuieHa u

M3y4YEHUE ero CBOUCTB" OK10K2
Conepxxanue yueOHOro Marepuasa [IK 2.4,
[IpuMeHnenus: MOTMMEPOB Ha MPEANPHUATUAX KEJIEIHOJAOPOKHOTO TPAHCIIOPTA JJISl AIEKTPOU3OJIAIINU, PYKABOB JIP 4, 16, 23,
TOPMO3HOM CHCTEMBI TOE3/I0B, MPUBOJIHBIX PEMHEH, 00HUTOBBIX COCYAOB AaKKyMYJSTOPOB, HeTajeil u 30
3aIUTHBIX MOKPHITUN Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE
4.2.5 Tpaktuueckoe 3anaTHe Ne9 PemieHue SKCIepHMMEHTANBHBIX 3a7ad 1O TeMe: "ANETHIIEH U €ro
romoJioru" (AJIKUHBI) OK10K2
Conep:xxanue ydyeOHOro marepuasa [IK 2.4,
[IpuMeHnenne moauMeEpHl HA OCHOBE MPOM3BOJIHBIX AJIKMHOB B KAauyeCTBE HW3OJSIMU 3alATHBIX 000J0YEK JIP 4, 16, 23,
KaOeTbHBIX M3JIENHI U MPOBOJOB, BHYTPEHHEW OTEIKH MACCAKUPCKUX BarOHOB M BaroHOB DJIEKTPOIIOE3JI0B. 30
[IpuMeHeHue aleTuiIeHa U ero roMoJIOrOB Ha MPEINPHUITHSIX KeJIE3HOJOPOKHOTO TPAHCTIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, TIOTy4CHHE OK10K2
[1IK 2.4,
JIP 4, 16, 23,
30
Conep:xanue y4yeOHOro MmaTepuaja
OcoOenHoctu KiaccupuKalii U HOMEHKIJIATYphl, U30Mepusi, PU3NYECKUE CBOMCTBA, XMMHUYECKHUE CBOMCTBA,
crnocoObl mosyueHus. [IpuMeHeHHe apeHOB M HX TOMOJIOTOB Ha NPEANPUATHUSX KEJIE3HOIOPOKHOTO
TpaHcnopTa. TOKCMYHOCTh apOMATUYECKHUX YIIIEBOJOPOAOB. S TOXMMHUKATHI.
4.2.7 Tlpaktuueckoe 3ansatue NelQ Pemienme sKkcnepuMeHTaNbHBIX 3amad 1o Teme: "CpaBHUTEIbHAS
XapakTepUCTUKA CIUPTOB"
Conepxanue y4eOHOro Marepuasia
OpHoaTOMHBIE CIOUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEPHUAJOB HAXOMSIIMX CBOE MPUMEHEHHE B OK 1 OK 2
KEJIe3HOJOPOKHOM XO3scTBe (Kpacka Ui MOKPBITHS MACCAKUPCKUX U TPY30BBIX BaroHOB; IIACTU(UKATOPEI, K 2.4
MIpUMEHsSIEMbIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKUX JIETANISIX MOJIBMKHOTO cocTaBa H T.A.). [I[puMenenue P 4 16 ’23
STUJICHTJIUKOJS W TJIMIEpPUHA B KauecTBE aHTU(GPHU30B B paguaToOpax CHUCTEM OXJIAKICHHS ABUTaTenei ’30 T

BHYTPCHHCTO CropaHusd; TUAPABINYCCKUX, TOPMO3HBLIX U 3aKaJIOYHBIX JKHUJKOCTEH B IIOJBMIKHOM COCTaBe
JKCIIC3HOAOPOIKHOT'O TPAHCIIOPTA. HpaKTI/I‘leCKOC 3HAYCHUC apOMATHYCCKUX CIIUPTOB W HX NPOU3BOJAHLIX B
JKCIIC3HOAOPOKHOM XO035MCTBE. Y CIOBUSA NEpCBO3KU CIIUPTOB I1O JKEJIe3HOM Aopore. HpaKTI/I‘leCKOC 3HA4YCHUC
MHOT'OATOMHBIX CIIUPTOB B JKCJIC3HOAOPOKHOM XO3SIMCTBE. HepeBo3I<a ApOMATHYCCKUX CIIMPTOB I10O JKEJIE3HOM
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4

J0pore, MapKUPOBKA IPY30B.

4.2.8 Anpierunpl. Kap6oHoBbie kucioThl. CoCTaB, CTpOeHUE, KITacCH(DUKAIIHS

OK1O0K2
I1IK 2.4,
JIP 4, 16, 23,
30

Conepxxanue yueOHOro Marepuasa

OcobGenHocTn Ki1acCU(pUKAIMK U HOMEHKJIATYphI, U30MepHsi, (U3MUYECKHE CBOWCTBA, XUMHYECKHE CBOMCTBA,
CIOCOOBI MOTydeHUs. MBUTa KaK COJTM BBICIIUX KapOOHOBBIX KHUCIIOT, HX Motoriee AeiictBrue. ClioskHbIE d(OUPHI
KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.

CamocTosTebHasA padoTa odyuarommxest Ne8

[Ton6op, ananu3 u mpeobpazoBanue yueOHOW mHPopmarmu. [loaroToBka COOOIIEHWT HAa TEMY IO BBIOODY:
MypaBpuHas KHCIIOTa B TpUpoje, Hayke u mpousBojcTBe. Mcropust ykcyca. [lpaktmdeckoe 3HaYeHHE
AIBJETUI0B U UX MTPOU3BOJAHBIX B JKEJIE3HOJOPOKHOM X03siicTBE. [lepeBo3Kka anbIeruioB Mo KeNe3H0M 1opore,
MapKupoBka rpy3oB. [Ipaktudyeckoe 3HaueHHE KapOOHOBBIX KUCIOT U UX MPOU3BOJHBIX B KEJIE3HOJOPOKHOM
xo3siicTBe. I[lepeBo3ka KapOOHOBBIX KHCIOT TIO JKEJIE3HOW JOopore, MapKUpoBKa Tpy30B. I[IpakTudeckoe
3HAYEHHUE KUPOB U WX MPOU3BOJIHBIX B )KEJIE3HOAOPOKHOM XO3SIICTBE.

4.2.9 JlaGopaTopHoe 3anusiTue (padora)Ne3"CpoiicTBa anbAeTruI0B ¥ KapOOHOBBIX KUCIOT"

Conep:xanue y4yeOHOro marepuasa

MypaBbUHBIN ajbAeru] Kak KOMIIOHEHT OaKeIMTOBOIO JIaKa, SBJSIONIMMCS aHTUKOPPO3HOHHBIM MOKPBHITUEM
JUI BaroHoB. TEeKCTOJMUT Kak OCHOBA ISl M3TOTOBIIEHHUS 3y0UaThIX KOJIEC, BKJIAJBIIICH MOIIMIMITHUKOB, a TaKXKe
KaK 3JIEKTPOU30JIATOP. ACOOTEKCTONUT KaK KOMIIOHEHT JJsi HM3TOTOBJICHUS TPYIIUXCS JeTaliell JHUCKOB
CIEIUIEHUS W TOPMO3HBIX KOJIOJIOK Ha KENe3HOJOPOXKHOM TpaHcmopTe. I[IpumeneHue aneroHa B
KEJIe3HOJOPOKHOM X03diicTBe. [IpumeHeHue miaBesneBOM KHUCIOTHI JJIS OYMCTKA METAUIOB OT PXKaBUMHBI U
HAKUIIM, B TOM YHCJI€ U B KOTJIaX JJOKOMOTHBOB. [lepeBo3ka U MapKHpOBKa aJIbJETU0OB U KapOOHOBBIX KHCIIOT
T10 JKEJIE3HOM opore

OK10K2
OK 04
IIK 2.4,

JIP 4, 16, 23,

30

4.2.10 Ilpaktuueckoe 3ansTue NellPemieHue skcrepuMeEHTaJdbHBIX 3amady 1o Teme: "CrioxkHbie 3(HpHI.
Kupsr. ITonstue o CMC"

Conepxanue y4eOHOro Marepuasia

ByTtunanerar kak KOMIIOHEHT TeHTaTalEBbIX dMajei, UCIOIb3YEMbIX I OKPACKH MACCAKUPCKUX BarOHOB U
JIOKOMOTHUBOB; 3JIEKTPOU3OJISIIIMOHHBIX JIAKOB, MPUMEHSIEMBIX MPU PEMOHTE TATOBBIX ABHrareneil. JKupbl kak
MPOJIYKT TMUTAHHUS U XUMHUYECKOE ChIphe. 3aMEHa KUPOB B TEXHHUKE HEMUIIEBBIM ChIpheM. MBILIA BBICIIUX
KUPHBIX KHCIOT KaK 3aryCTHTENH B IUIACTUYECKUX CMa3KaX, MPUMEHSEMBIX B Pa3IMUHBIX MEXaHU3Max s
CMa3KH TOJIIUITHUKOB, 3yOUaThIX KOJIEC, BUHTOBBIX W IEMHBIX Mepeaad, HIApHUPHBIX COSAMHEHUN U Jp.

OK1O0OK2
IIK 2.4,
JIP 4, 16, 23,
30
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1 2 4
Cunrernueckue moromue cpeyictsa (CMC): 10CTOMHCTBA U HEJIOCTATKHU.
4.2.11 AMuHbI. AHUIUH OK1O0OK?2
[K 2.4,
JIP 4, 16, 23,
30
Conepxxanue yueOHOro Marepuasa
OcobenHocTH Ki1acCH(pUKAIMK U HOMEHKJIATYphI, H30MepHsi, (U3HMUECKHE CBOMCTBA, XMMUYECKHE CBOMCTBA,
CHOCOObI NOJYYESHHUSI.
CamocTosiTebHast padoTa o0yuarommxes Ne9
[Ton6op, ananu3 u npeobpazoBanue y4uebHoi mHbopmarmu. [loAroToBka cooOIIeHH Ha TeMy IO BBIOOpPY:
Kusup u pesrensHocts H.H. 3mHmHa. AHmimHOBBIE Kpacutenu. lIpakTuyeckoe 3HaueHHME aMHUHOB M UX
IIPOM3BOJIHBIX B JKEJIE3HOA0POKHOM X03siiicTBe. [lepeBo3ka aMHMHOB 110 JK€JI€3HOW JOpore, MapKUPOBKA TPY30B.
4.2.12 Jla6opatopHoe 3ausTue (padora)Ned" AmuHokuCIIOTH. benku. Pacro3naBanue BoJIOKOH"
Conep:xxanue y4yeOHOro marepuasa
Kampon — kak KOMIOHEHT BHYTPEHHEW OT/ENKH TIOJBIKHOTO cOCTaBa. [IpiMeHeHWe Kiiess Ha OCHOBE OK10K2
MoJivaMuJia B BaroHOCTPOEHUHU [UIsl CKJIeHBaHMA. MHIOpa-moporuiacT — Kak OCHOBa JJISl TEMJIOU30JISIIUN OK 4
M30TEPMUUYECKHX, MACCAKUPCKUX U pedpUKEPATOPHBIX BAaroHOB. TEXHUUYECKH BOWIOK KaK IMPOKIIAI0YHBIN IIK 2.4,
Marepuai B Oykcax MpU PEMOHTE BaroHOB U JIOKOMOTHBOB. 3HAUYE€HHWE aMHHOKAIPOHOBOW M aMHUHOHAHTOBOM P 4’3%)6’ 23,
KHUCIIOT U1 OOBEKTOB >KEJIE3HOJOPOKHOTO TpaHcmopTa. buocunrte3 OenkoB. XHMMHUYECKHE BOJOKHA M UX
MIPUMEHEHHE Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE.
Tema 4.3 4.3.1 JIabopaTopHoe 3ausiTue (padora)Ne5"CpoiicTBa yrieso10B" OK 1 OK 2
Wnentuduxarnms Conep:xanue y4yeOHOro MmaTepuaJsa OK 4
OpraHUYECKUX [IpumeHeHre MpeccCOBaHHOM JPEBECHHBI [UIS BKIAAbIIICH MOAUIMIHUKOB, BTYJIOK, ONOPHBIX IUIUT, K 2.4.7IP 4
BEIIECTB, UX W3TOTOBJICHUS IIECTEPEH MOABMKHOTO COCTaBa >KEJIE3HOJIOPOXKHOTO TPAHCIOPTa. YTIJIEBOJbl U UX POJIb B 16 23” 30 ’
3HAYEHUE U XKUBOI npupoje. Pa3Butue caxapHoil nmpomeliieHHOCTH B Poccun. T
IIPUMEHEHUE B 4.3.2 Poyib XUMHHU B 00CCTICUCHHUH SKOJIOTHYECKOM, SHEPTETUUECKON 1 MTUIIIEBON 0€30TIaCHOCTH OK10K2
OBITOBOM U I[IK 2.4,
MIPOU3BOICTBEHHOMN JIP 4, 16, 23,
NEeATEIILHOCTH 30
4eI0BCKA Conepxxanue yueOHOro Marepuasia

Ponb OpraHquCKOﬁ XHUMHHU B PCHICHUH HpO6J’I€M 3HepFeTI/I‘IeCKOI>'I 6C3OH8.CHOCTI/I, B pa3BUTUH MCIAWULIUHBI,
CO3JJAHUH HOBBLIX MATCPUAJIOB, HOBBIX HWCTOYHUKOB SHCPIrHUU (aHLTepHaTI/IBHHC NCTOYHUKH C-)HepFI/II/I).
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1 2 3 4
OnacHoCTh BO3JECHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEJIBHBIX KIaccOB (YIJIEBOJIOPO/IbI,
CIHUPTH, (EHONBI, XJIOPOPraHWYECKHE IPOW3BOJAHBIC, AIBJACTHUABI W  Jp.), CMBICH  TIOKa3aTes
[IPEIebHOIONMYCTUMON KOHLIEHTpaluu. YesioBek B MUpe BELIECTB U MaTepUasIoB. XUMHUsI U 3I0POBbE YEIOBEKA
Pa3nes 5. Kuneruyeckue H TepMOXHMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX peaKIuii 2/0
Tema 5.1 Cxopocts | 5.1.1 IIpakTnyeckoe 3anaTHe Nel?Pemenne sKcriepuMEHTAIBHBIX 3a1a9 10 TeMe: "CKOpOCTh XMMHUYECKUX 2 OK 1 OK 2
XUMHUYECKUX peakuuii. XumMuueckoe paBHoBecue" K 2.4
peaxuii. Coaep:kanue yueOHOro MaTepuajia IIP 4 lé ’23
XHUMUYECKOE bydepHbie pacTBOphl B TEXHOJOTHUECKUX Tporeccax (MpH DIEKTPOXUMHUYECKOM HAHECEHUH 3aIllMTHBIX ’30 T
paBHOBECHE MOKPBITHIA, B TPOU3BOJICTBE KPACHUTEIICH )
Paznen 6.PacTBopsbI 2/0
Tema 6.1 Tlonstue | 6.1.1 IIpakTHyeckoe 3ansaTHe Nel3PemneHne sKCrIepIMEHTAIBHBIX 3319 110 TeMe: ""PacTBOpHI, HCTIOIB3yeMbIe 2 OK 1 OK 2
0 pacTBOpax B OBITOBOM U MPOM3BOJCTBEHHOM AEATEIbHOCTH YeloBeKa" K 2.4
Conep:xaHue yueOHOro Marepuaja P 4 16 ’23
[lepeBo3ka pa3nMUYHBIX KUAKOCTEH MO Keide3HoW jopore. PacTtBopbl, ucrosib3yemMble B  OBITOBOH, ’30 T
IIPOM3BOJICTBEHHON JESTEIbHOCTH YelloBeKa. PacTBOpHI, MpUMEHsIeMbIE B JKEJI€3HOI0POKHOM X031CTBE
Pasznen 7. Xumus B ObITY M IPOM3BOJICTBEHHOM /1eITEJIbHOCTH YeJIOBEKA 4/2
Tema 7.1 Xumus B | 7.1.1 HoBeiimme 10CTHXXEHHUS] XUMUYECKOW HAYKU U XUMUYECKON TEXHOJIOTHH OK10OK?2
OBITY " OK 07
MPOU3BOJCTBEHHOMN IIK 2.4,
EeATEIFHOCTH JIP 4, 16, 23,
YeloBeKa 30
Conep:xanue yuyeOHOro MmaTepuaJja 2
Hosgeliiue pocTwkeHHss XUMHYECKOM HAyKd M XUMHYECKOM TexHojoruu. Pomb xumum B obecrniedyeHuu
9KOJIOTMUECKOM, SHEPreTHYECKON U MUILEBOM O€3011aCHOCTH, pa3BUTHH MeauLuHbL. [lonck n anammu3 uHdopmanun
O MPUMEHEHUH XMMUYECKUX BELIECTB U TEXHOJOIWH ¢ yueToM Oyayuieil npodeccHOoHaIbHOM IesTebHOCTH 0
TEMaM: B KHEHMIINE CTPOMTENbHbIE Marepuaibl, KOHCTPYKLMOHHBIE MaTe€pHallbl, KpacKd, CTEKJIO, KepaMHKa,
MaTepHaibl s 3JEKTPOHUKH, MPUMEHsSEMble B KEJIE3HOJOPO)KHOM XO3sHCTBE (HayuHas U ydyeOHO-HaydHas
JMTEepaTypa, CpeACTBa MaccoBOi HHPpopMaLuu, cetb MHTEepHeT)
CamocTosiTe1bHasi padoTa o0yuarommxes Nel0 2
CocraBneHne ypaBHEHMHM XMMHUYECKHX PEAKUMM C y4acTHMEM IIPOCTBIX M CIIOXKHBIX OPraHWYECKUX BEILECTB!
NIPEACNIBHBIX W HENPENENbHBIX YIJIEBOJIOPOJIOB, APOMATHUECKUX YIIIEBOAOPOAOB, KUCIOPOACOACPNAUIMX MU X
ITPOU3BOIHBIX.
7.1.2 TIpoMe:XyTOYHAsI aTTecTalMsl 110 AUCIMILINHE. 3aUeT C OLIEHKOM 2 OK1O0OK?2

19




2 3 4
OK 7
[1IK 2.4,
JIP 4, 16, 23,

30
Hmoz |l cemecmpa: MakcumanbHas yueOHas Harpyska (BCero) 42
O0si3arenbHas ayUuTOpHas yueOHast Harpyska (BCero) 36
NPaKTUYECKUE 3aHATHS 14
7a00paTopHbIie 3aHATHUS (PabOTHI) 6
caMocTosiTeIbHas paboTa 6
3a4eT C OIEHKOU 5
Hroro: MakcumanbHas yueGHasi Harpy3ka (BCero) 72
O0s3aTenbHas ayTUTOpHAs yueOHasi Harpyska (Bcero) 61
IIPAKTUYECKNE 3aHATHS 26
7abopaTopHbie 3aHATHUS (PabOThI) 10
caMocTosiTenbHas paboTa 11
KOHTpPOJIbHAS paboTa 1
Hmoeosas ammecmayus 6 popme 3a49eTa ¢ OLEHKON 2
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3. YCJI0OBUs PEAJIM3ALINU TPOI'PAMMBI YYEBHOT'O ITPE/IMETA
3.1 TpeGoBaHNs K MUHHMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0

Y4eOHbIi mpeMeT peainzyercs B yaueOHOM kabuHeTe: JlabopaTropust XuMu# U OMOJIOTUN
Obopyodosanue yuebno2o kaburnema:.

1. TTocago4Hbie MECTA MO KOJIMYECTBY O0YUAIOIINXCS.
2. Pabouee MecTo mpemogaBaTers.

3. MGTOILI/I‘-IGCKI/IG MaTCpHraibl 0 AUCHUIIIIMHE

3.2. UupopmannoHHOe o0ecnieyeHne peajn3aluy NporpaMmMbl

Ilepeuyens pexkoMeHayeMbIX Y4eOHBIX W3IaHUIl, JTOMOJHHUTEJbHON JHMTEPaTypbI
HNutepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JIHMOTEYHOT0 (hoHIA:

3.2.1.0cHOBHBIE€ HCTOYHUKHU:
1. Kapnenko, JI. }O. Oprannueckas xumus: yuebnuk ans CIIO / JI. }O. Kapnenxo, C. B.
BacunbeBa. — Cankr-IlerepOypr: Jlanp, 2024. — 192 ¢. — ISBN 978-5-507-51779-4. —
Texkct:  osnextponHsiii /  Jlanb:  anexTpoHHO-OMOnMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/430136 - Pexxum gocTyma: i aBTOPH3. MMOJIb30BATENCH.

3.2.2.JlonoJIHUTEIbHbIE HCTOYHUKH

1. Yepuuxoa H.IO. Xumus B moctynmHoM wu3ioxeHHH: ydyeOHoe mocobue st crmo / H.IO.
Uepnwukona.- 2-e uz., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: oanektponHbld // Jlawb: oanmekrpoHO-OMOmmoTeunas cucrema. - URL:

https://e.lanbook.com/book/195532 - Pexxum AocTyma: 11 aBTOPHU3. IMOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypcebl:
1. HayuHo-nonyssipHbIN TpOeKT «JeMeHThl 00NbIION Hayku « ((du3uKa, XMMUS, MaTeMaTHKa,
aCTpOHOMHS, HayKa O >KHM3HM, Hayka o 3emie). HoBoCTH HayKu, KHUTH, HAYyYHO-TIOMYJISPHbBIC

CTaThM, JIEKIMH, SHIMKIoneauu. https://postnauka.ru/themes/chemistry - pekuuu mo XMMuu Ha

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum mocTyma: cBOOOIHBIA.

2. CaiiT Hay4YHO-TIONMYJISIPHOTO >KypHayna «XuMmus W xu3Hb». https://gotourl.ru/4785 Pexum

JOCTYTa: CBOOOIHBII.
2. CaliT 0 XUMHH: KIaCCHUECKHe YYEOHUKU, CIPABOUYHUKH, DHIMUKIONEIUU, TOUCK

OPraHu4CCKux u HCOPTraHUYCCKUX peaKHHﬁ, COCTaBJICHHUC ypaBHCHI/Iﬁ peaKHHﬁ.

https://www.xumuk.ru/ Pexxum mpoctyma: cBOOOIHBIN.
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4 KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'OIIPEJJMETA
KoHTposnb W oOllGHKa pe3yJbTaTOB OCBOCHHS O0IIC0OpPa30BaTEIBHOTO NpEaIMETa

PacKpBIBAIOTCS Yepe3 MTUCHHUIUTMHAPHBIE PEe3YJIbTaThl, HAlPaBJICHHbIE HA (POPMUPOBAHKE OOLIUX

KOMIIETEHITUH 10 pa3/iejaM U TeMaM COJepKaHUs yaeOHOTO MaTepHraa.

[Ipomexyrounas arrectauus B popme n1udhepeHIIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenuuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Pasznen/Tema

Tun omeHoOYHBIX
MeponpHUATHH

OK 01
MK 2.4

JIP 2 /4,16, 23, 30

Pl: 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 O1IPOC;

- 3ajgaud Ha COCTaBJICHUE
XUMUYECKUX HOpPMYIT;

- 3ajaHusi Ha UCIOJIb30BAHUS
XAMHWYECKOH CHUMBOJUKA U
Ha3BAaHUM  COCIUHEHUH  TIO
HOMEHKJIaType
MEXTyHapOHOTO coro3a
TEOPETUYECKON M MPUKIIATHON
XAMHM W TPHBHAJIBHBIX
Ha3BaHWU 71  COCTaBIICHUSA
XUMUYECKUX HOPMYIT;

- 3acimymmBaHue COOOIeHNH
Y OIIEHKA UX TIOJITOTOBKH;

-  PesynapTaT  BBIMOTHEHUS
BHEAyJIUTOPHBIX
CaMOCTOSITEIHHBIX padoT;

- PesynpTaT  BBINOJIHEHUS
MPaKTUYECKON PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aaHus;

- [TonGop,
npeoOpazoBaHue
uHpopmarun

aHaM3 |
yudeOHOH

OK 02
IIK 2.4

JIP 2, 4, 16, 23, 30

Pl: 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

- 3acnymmuBaHue CcooOIeHUH
1 OILICHKA MX IOJTOTOBKH;

- 3agaHusA Ha HCIIOJb30BaHMA
XHMHUYECKOH CHMBOJIMKH U
Ha3BaHUH COEOUHEHUH 110
HOMEHKJIaType
MEXTyHApOHOTO cor03a
TEOPETUYECCKON M MPUKIIATHON
XUMUH u TPUBHAIBHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHYECKUX HOPMYIT;

- PesynapTaT  BBINOJHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENbHBIX PadOT

- PesynapraT  BBIMOJHEHUS
MPAKTHYECKON pabOTHI;
-IIpakTUKO-OpHEHTUPOBAHHBIE
3aJIaHus;

- ITon6op, aHaIn3 u
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npeoOpa3oBaHue y4eOHOI
uHpopManuu

OK 04
IIK 2.4

JIP 2, 4, 16, 23, 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN 0IIpOC

- 3acnymuBaHuEe COOOIICHMIA
Y OLIEHKA UX MOJTOTOBKH;

- 3ajaHusi Ha UCIOJIb30BAHUS
XUMHYECKOM CHMBOJUKUA U
Ha3BAHUM  COCOUMHEHUH  TIO
HOMEHKJIaType
MEX1yHapOHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMUA U TPUBUAIBHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMUYECKUX HOPMYIT;

- PesynpTaT  BBINOJIHEHUS
BHEAyJIMTOPHBIX
CaMOCTOSITENIbHBIX Pa0OT

- PesynpTaT  BBINOJIHEHUS
MPAKTHYECKON paboThI;

- PesynpTaT  BBINOJIHEHUS
nabopaTopHO pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAaHHbBIE
3alaHus;

- [ToxGop, a”HaAIIN3 u
npeoOpazoBaHue yaeOHOH
nHpopmaruu

OK 07
IIK 2.4

JIP 4, 16, 23, 30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aaHus;

- [ToxGop, a”HaAIIN3 u
npeoOpazoBaHue yudeOHOH
uHpopmarun
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5 HEPEYEHbB UCITIOJIb3YEMBIX METOJOB OBYUYEHMUSA

5.1 IlaccuBHbIE: OIpPOC, PENPOAYKTUBHBIE YIPAXKHEHUS IO 3aKPEIUIEHUIO M OTpabOTKe

M3y4YEHHOTO Marepuana
5.2 AKTHBHBICE M WHTEPAKTHUBHBIC: IBPUCTHUYSCKUE OCCEIbl, IUCKYCCHH, KPYIJIBIA CTOJ,

npe3cHTauuvs, BUKTOPHUHA, KBCCT.
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