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1 OBILIASI XAPAKTEPUCTHKA PABOYE ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOI
JUCLUIINHDBI
OVl 12. XUMUSI

1.1 Mecto mnpenmera B CTPYKTYpe OCHOBHOH mnpodeccnoHAIbHOI 00pa3oBaTebHOI

NPOrpaMMblI
OOmieoOpazoBarenbHas  JAUCIMIUIMHA — «XUMHS»  SBISETCS  00s3aTENBbHOM  YacThIO

o0reoOpa3oBaTenbHOr0 MuKiIa obOpaszoBarenbHON mporpamMmbl CIIO B cootBerctBrm ¢ DPI'OC 1o
cneuuanbHoct  23.02.06 TexHuueckas H3KCIUlyaTalMsl MOJABMKHOTO COCTaBa JKEJIE3HBIX JIOPOT
(HampaBieHUE MOJATOTOBKH: TEIJIOBO3bI)

[Ipu peanuzanuum pabouell MporpaMMbl MOTYT HCIIOJIb30BAThbCS pa3iddHble 0Opa3oBaTebHbIE
TEXHOJIOTUH, B TOM YHCJIE TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOI MU, JIEKTPOHHOE O0yUYEeHHE.

1.2 lenu v muIanHupyeMble pe3yJibTAThl 0CBOEHUS] TUCIUIIMHBI:
1.2.1 Ilean 00meo6pa3oBaTeIbHON THCIMIIHHBI:

Henb muctimmmiHb! «XuMush: cOpMUPOBATH Y 00YUAIONTUXCS 3HAHUS U YMEHUS B 00JIaCTH XUMUH,
HaBBIKH X MPUMEHEHHUS B MPAKTHYECKOU MPOoheCcCHOHATBHOU eATeTLHOCTH.

B pesynbrare ocBoeHuUs1 yueOHON AUCHUIUIMHBI O0YYarOIUICs TOJIKEH

yMeTh:

- Ha3bIBaTh M3yYECHHBIC BEUIECTBA MO "TPUBHATBHON" WIIM MEXIyHAPOIHOW HOMEHKIIATYPE;

- ONpEeNemsiTh: BAJEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHUX DJIEMEHTOB, THUIT XMMHYECKOU
CBSI3U B COCIMHECHUSX, 3apsij] MOHA, XapaKTep CPellbl B BOJAHBIX PACTBOPAX HEOPTAHUUYECKUX COCTUHEHUH,
OKHCJIUTENh W BOCCTAHOBUTENb, IMPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KJIacCaM OPTaHUYECKUX
COEeIMHEHNH;

- XapakTepU30BaTh: AIEMEHTHI MaJIbIX MEPUOJOB MO HX MONOXkeHUto B [lepuoanueckoi cucreme
JI.1. MennaeneeBa; oOImMe XUMHYECCKHE CBOMCTBA METANIOB, HEMETAJIOB, OCHOBHBEIX KJIAcCOB
HEOPraHMYECKNX W OpPraHWYeCKHX COEIWHEHHMH; CTPOEHHME M XHMHYECKHE CBOMCTBA HW3YUYEHHBIX
OPraHUYEeCKUX COCTUMHECHU;

- OOBSICHATH: 3aBUCHUMOCThH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; MPUPOJTY XMUMHUUYECKOM
CB3W (MOHHOW, KOBAJICHTHOW, METAJNIMYECKOH), 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW peaKkmuu |
MOJIOKEHUSI XUMHUYECKOT0 PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

- BBINOJIHATh XUMHYECKHM 3KCHEPUMEHT [0 PACIO3HABAHUIO BAXXKHEHIIMX HEOPraHUYECKHX H
OpPraHUYECKUX BELIECTB;

- IPOBOJAUTH CAMOCTOSATEIbHBIA MOUCK XUMUYECKOW MHPOPMAIIMH C UCIIOJIB30BAHUEM Pa3IMUHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX M3JaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHera);
UCIOJIb30BAaTh KOMIBIOTEPHBIEC TEXHOJIOTUU ISl 00pabOTKU U Mepefadyu XUMUYEeCKOH MH(pOpMaI U ee
MIpeJICTaBJICHUS B Pa3IMYHBIX OpMax; UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKON
JEeSITEIbHOCTY W TIOBCETHEBHOW KU3HU JUIs: - OOBSCHEHHS XUMHUYECKHX SIBICHHM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TNPOU3BOACTBE;, - OMNPEICIICHUS BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX
MIPEBpAIICHUI B Pa3JIMYHbBIX YCIOBUSAX U OLEHKHU UX MTOCJIEICTBHIA;

- 3KOJIOTMUECKH IT'PaMOTHOT'O TIOBE/ICHHSI B OKPY KaloLlEl Cpee;

- OLICHKU BJIMSHUSA XHMHUYECKOIO 3arpsi3HEHUsI OKPYIKAIOIIEW Cpellbl Ha OpPraHu3M YeJoBeKa U
JpYTHUe )KUBbIE OPTraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMU W TOKCHYHBIMHM BEIIeCTBaMH, J1a0OpaTOPHBIM
o0opynoBaHuEM;

- IPUTOTOBJICHUSI PACTBOPOB 33JaHHOW KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHUYECKON OIEHKU JOCTOBEPHOCTH XUMHUYECKOW HH(POpPMAIUH, MOCTyMarolied U3 pa3HbIX
HMCTOYHHUKOB;

- TIOHMMaTh  B3aUMOCBSI3b  y4eOHOM  AMCHUIUIMHBI €  OCOOEHHOCTSMHU  mpodeccuun
npodeccHoHaNbHOM IeATENBHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 10 JAHHON y4eOHOMN IUCIUTIIHHE.

3HATh:



- BAOKHEHIIME XHUMHUYECKHE IMIOHATHS: BEUIECTBO, XMMHUYECKHH JJIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJISIpHAs MacChl, MOH, AJUIOTPOMNUsS, W30TONbI, XUMHUYECKasi CBS3b,
AJEKTPOOTPUIIATEIIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHHS], MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM,
BEIIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHHUSI, PACTBOPBI, JJIEKTPOJIUT U HEIIEKTPOJIMT,
AIEKTPOIUTUYECKAsT JUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHUE M BOCCTAaHOBJIEHUE,
TEIUIOBOM J(PQEKT peakmuH, CKOPOCTh XHMHYECKOW pPEaKIuH, KaTalli3, XHUMHUYECKOEC paBHOBECHE,

YTIIEPOIHBIN CKeJeT, QYHKIIMOHABbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHH: COXpPAaHCHUA MACChl BCUICCTB, IMTOCTOAHCTBA COCTaBa, HCpI/IOIlI/IIIGCKI/Iﬁ

3aKOH;

- OCHOBHBIE TEOPHUM XUMHH: XUMHUYECKON CBSI3H, JICKTPOJUTHUYECKOM IHCCOLMALUM, CTPOCHUS
OPraHUYEeCKUX COCIMHEHUN;
- BKHEUILIME BEUIECTBA U MaTEPHUabl: OCHOBHBIE METAJUIbl U CIUIABBI; CEpHasi, COJISIHAs, a30THAS
M YKCYCHasl KHCJIOTBI; IIEJI0YH, aMMHAK, MUHEpPAIbHBIC YJIOOpEHHUs, METaH, STUJICH, alleTHUJIeH, OCH301II,
9TaHOJI, )KUPBI, MbLIA, TJIFOKO3a, caxapo3a, KpaxMall, KJieT4yaTka, OeJIKu, UCKYCCTBEHHbBIC U CUHTETUYECKHE
BOJIOKHA, KAyYyKH, IJIACTMACCHI.

1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOECHHS 0011€00pPa30BaTEJIbHON AUCHUIIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u na ocaose ®PI'oC COO
Oco0oe 3HaueHue AucuuIUIMHa uMeeT npu Gopmuposanuu u passutuu OK u [1K.

Oo0mme Ilnanupyemblie pe3yabTaTbl 00y4eHUs
KOMIIETEHIIMHU Oo6mue’ JIncuunIMHApHbIE
OK 01. B yacTu TPY10BOro BOCIIMTAHMS: - BJIAJIETH CHUCTEMOI1
Bri6upats cioco0sr | - FOTOBHOCTh K TpYAY, OCO3HAHHME | XUMUYECKUX 3HAHHUM, KOTOpast
peuieHus 3aaa4y LIEHHOCTH MacTepCTBa, TPYAOII00UE; BKJIFOYAET: OCHOBOMNOJIArarolme

npo¢eCCHOHATBHON
JeSATeTbHOCTH
MPUMEHUTEITBHO

K Pa3InIHBIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHBHOM JCATCIIBHOCTH

TEXHOJIOTUUECKOH Hu COLIMAIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHULMUPOBATH, IUTAHUPOBATh u
CaMOCTOSITENIEHO BBITIOJHSATD TaKylo
JeSITeNIbHOCTD;

- UHTEpEeC K pa3iuuHbiM  cdepam
npodeccruoHaTbHON

JeSITENIbHOCTH,

OBjaieHNe YHMBEPCAJbHBIMUA y4eOHBIMU
N03HABATe/ILHBIMH /IefiCTBUSIMHU:

a) 0a3oBble JIOrnUYecKue JeicTBusl:

- CaMoCTOSITeNIbHO  (OPMYIUPOBATH u
aKTyalu3upoBaTh MpoOIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIM MPU3HAK WM
OCHOBaHMsI JJIsl CpaBHEHUs, KilacCu(UKaMU U
0000111eHHS;

- ONpeeNATH LIeNH JeSITEILHOCTH, — 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX TOCTUKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUMS
B pPacCMaTpPUBAEMBIX SBJICHUSIX;

- BHOCUTb KOPPEKTHBbI B  JIESTEIBHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJbTATOB IIENSIM,

MOHATUS (XMMUYECKUN SIIEMEHT,

aToM, DJIEKTpOHHAs 000JO0YKa
aroma, S-, P-, d-dIEKTPOHHBIE
opouTtanm aTOMOB, HIOH,
MOJICKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHUILIATEIbHOCTb,
CTENEeHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISPHAs Macca,
MOJISIPHBIA  00BEM,  yIJICPOIHBIN
CKeJeT, (PyHKIMOHAIbHAsI TPYIIIa,
paauKai, M30Mepus, H30Mepbl,
TOMOJIOTUYECKUNA Psil, TOMOJIOTH,
YIJI€BOJOPO/IbI,  KHUCIOPOA- U
a30TCOJIEpKAINE  COCAUHEHHS,
OUOIOrMYecKu AKTUBHBIC
BellecTBa  (yrjaeBOIbl, IKHPBI,
OeNlKkW), MOHOMEpP, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTALTHMYECKas
pelieTka, THUIMBI  XUMHYECKUX
peakIuii (OKHCTUTENBHO-
BOCCTAaHOBUTENBHBIE, DK30- U
SHIOTEPMHUUYECKHE, peakuuu

JucnunirHapHble (TIPeAMETHBIE) Pe3yNbTaThl YKA3bIBAIOTCA B COOTBETCTBHU C WX MOJHBIM mepeuneM Bo PI'OC COO ot
17.05.2012 . Ne413 (B mocnemueit penakmmu ot 12.08.2022)




OIICHMBATh PUCKH ITOCJICICTBUN ESATEILHOCTH,
- pa3BHBaTh KpPEaTHUBHOE MBIIUICHHE TPH
PEIICHUH )KU3HEHHBIX MPOOIeM

0) 0a30BbIe UCCIIEA0BATEILCKHE JeHCTBUS:

- BIIAJETh HaBBIKAMU y4eOHO-
VICCIIEIOBATENLCKON U IIPOEKTHOU
NEATCITHHOCTH, ~ HAaBBIKAMU  pa3pelieHUs
npooseM;

- BBIIBIIITH IPUYMHHO-CJICACTBCHHBIC CBS3U U

aKTyaJTM3UPOBATh 3a/[a4dy, BBIABHIATH TUIIOTE3Y

€¢  pCIICHWS, HAXOMUTh AapPryMEHTHl  JUIs

JIOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3aaBaTh

MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAIM3WPOBATh  MOJMYYCHHBIE B  XOJC

peIieHNsT 3aaud  PE3YJIbTAThl, KPHUTUYCCKH

OLICHUBATh X JIOCTOBEPHOCT,

MIPOTHO3UPOBATH W3MCHEHUE B

HOBBIX YCJIOBUSIX;

- YMeTbh NIEPEHOCUTD 3HAHUS B MIO3HABATEIILHYIO

u MIPAKTUYECKY IO oOmnactu

KHU3HECATSITLHOCTH;

- YMeThb WMHTCTPUPOBATH 3HAHUS M3 Pa3HBIX

MpeIMETHBIX o0nacTei;

- BBIIBUTaTh ~ HOBBIC  HWJCH,  IIpeIyIararh

OPUTHUHAITBHBIE TIOTXOIBI U PEIICHHS;

- CIOCOOHOCTh ux HCTIOJI30BaHMS B

MO3HABATEIILHON Y COLIMATTBHOM MTPAKTHKE

MOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJIUTHI,  HEAJICKTPOJIUTHI,
AIIEKTPOJINTHUECKAS
JIICCOLIMALIHS,
BOCCTAHOBUTEIIb,
XHMHYECKOU
XUMHUYECKOE
TEOpUH U
XUMHUYECKOTO
OpPraHUYECKHUX
Bbytneposa,
ANEKTPOJIUTUYECKON
JUCCOLMALIAY, TEPUOANYECKUAN
3akoH J[.MI. MenneneeBa, 3akoH
COXPaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN  SI3BIK  XUMUH,
(axkToNIOrMYECKre  CBEICHUS O
CBOWCTBAX, COCTABE, MOJIyYEHUH 1
6e3omacHOM WCTIOIb30BaHUH
BOXHEUIIINX HEOPTAaHUYECKHX U
OpTraHWYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON eATEeTbHOCTH
YeJI0BEKa;

- YMEThb BBISBIAATH XapaKTEPHBIC
MPU3HAKH u B3aUMOCBSI3b
W3yUYCHHBIX TOHITHUI, MPUMEHAThH
COOTBETCTBYIOIIHNE MOHATHUS MTPU
OINMCAHUU CTPOEHUS U CBOICTB
HEOPraHUYECKUX U OPraHUYeCKHX
BEIIECTB M WX IMPEBPALICHHI;
BBISIBIISITH B3aUMOCBSI3b
XUMUYECKUX 3HAHUI c
MOHSATUAMHU U TPE/ICTAaBICHUSIMU
IPYrUX  €CTEeCTBEHHOHAYYHBIX
MIPEIMETOB;
- yMETh

OKHCIIUTEID,
CKOpOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTPOEHUS
Bemecte  A.M.
Teopus

UCIIOJIb30BATh
HaMMEHOBaHHUS XUMHUYECKHX
COCIMHEHUI  MEKIyHApPOIHOTO
COr03a TEOPETUIECKON u
NPHUKJITHOM XUMUH "
TPUBHAIIBHBIC Ha3BaHUS
BOKHEHIINX BEIIECTB (STUIICH,
alleTWIIeH, TJHMLEepPHUH, (eHOII,
dopmanbaerum, yKCyCHast
KUCJIOTa, TJIMIWH, YrapHbIi ras,
yIJIEKUCTBI ~ ra3,  aMMHUaK,
raiieHas M3BecTb, HEraleHas
U3BECTb, IMUThEBAs coAa M
JPYTUX), COCTaBIATH (HOPMYJIbI
HEOPraHW4YECKUX M OPraHuYecKuX
BEILIECTB, YPAaBHEHHSI XUMUYECKUX
peakiuii, OOBSACHATh MX CMBICI;
HOATBEPKAATh XapaKTepHbIe




XUMUYECKHAE CBOIMCTBaA BEIIECTB

COOTBETCTBYIOIIUMU
OKCHEPUMEHTAMH M 3aMUCAMH
YpaBHEHUN XAMUYECKUX
peaKuuii;

- yMETh YCTaHABJIMBATh
MIPUHAITIEKHOCTh M3YYEHHBIX
HEOPraHMYECKUX i
OpraHUYECKUX BEILIECTB K
ONPEICIICHHBIM KJ1accam u
rpyIimam COCIIMHEHUIA,
XapaKTEpHU30BaThb KX COCTaB M
BayKHEHIIIHME CBOICTBA;
ONpENEIATh BUJIBI
XHUMHUYECKUX CBsI3eM
(KoBaJIeHTHAS, HMOHHA4,

MeTaJUTMYeCKasi,  BOJIOPOIHAsA),
THUIBI KPUCTAIUIMYCCKUX PEIICTOK
BEIECTB,; KJIacCU(UITPOBATH
XUMHUYECKHE

peaxuu;

- copMHUpOBaTh MPEACTaBICHHUSL:
0 XHUMHYECKOU COCTaBJIIIONIEN
€CTECTBEHHOHAY4YHOW KapTHHBI
MHpa, poJii XUMHU B ITO3HAHWUH

SIBJICHU MIPUPOIBI, B
(GbOopMUPOBAHUM MBILIUICHUS U
KyJbTYpPbI JMYHOCTH, ee

(YHKIIMOHAIBHOM TPaMOTHOCTH,
HEOOXOAMMON  JIIsi  peIICHUS
MIPAKTHYECKUX 3a7a4 u
9KOJIOTMYECKH  OOOCHOBAHHOT'O
OTHOIIICHUSI K CBOEMY 3JI0POBBIO
Y IPUPOJIHOU Cpelie;

- yYMETh MPOBOJWTH PACYETHI 11O
XUMHYECKUM dbopmysnam U

YpaBHEHHSIM XUMHAYECKUX
peaknmuid ¢  HUCIOJIb30BAHUEM
bu3nvecKux BCJIMYHH,
XapaKTepU3YIOIMX  BEHIECTBA C
KOJIMYCCTBEHHOM CTOPOHBI:
Macchl, o0beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIIICCTBA;
UCIIO0JIb30BaTh CUCTEMHbIE
XUMHYECKUE 3HAHUS TUIS
MPUHATHUS pelieHui B
KOHKPETHBIX JKHU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX c

BCHICCTBAMU U UX TPUMCHCHHUCM.

OK 02.
Hcnonk3oBaTh
COBPEMEHHBIE

B 06s1acTH IEHHOCTH HAYYHOTO TIO3HAHUS:

- chopMupOBaHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAYKU M OOILIECCTBCHHOW MPAKTHUKH,

- YMETb IJIaHUPOBATb u
BBIITIOJIHATH XUMHYECKUH
9KCIICPUMCHT (HpeBpaIJ_ICHI/Iﬂ
OPraHnvuCCKux BCIICCTB Ipn




CpeacTBa MOWCKA, | OCHOBAaHHOI'O Ha JAAJIore KyJIbTYp, | HarpeBaHUH, MOJIyYEHUE STHUJIEHA
aHaJn3a U | COCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B | I HM3YYEHHE €ro  CBOWCTB,
UHTEPIPETALINH MOJUKYJIBTYPHOM MHPE; KAQuUeCTBEHHBIC  pEakIMd  Ha
UHpOpMAaLUH ul- COBEPILICHCTBOBAHUE SI3BIKOBOM U | ambIETH/BI, KpaxMmal, YKCYCHYIO
MH(GOPMAIMOHHEIE YUTATENbCKOW  KyJIBTYpbl ~ KaK  CpEICTBA | KUCIIOTY; JEHaTypalus OeJKoB
TEXHOJIOTUU 1S | B3AUMOJEHCTBHS MEKIy JIOAbMHU W IO3HAHMSA | P HArPEBaHMHM,  LBETHbIC
BBINOJIHEHUS  3a1a4 | MHDPa; peakuuu  O€JKOB;  IPOBOJUTH
npodeccHoHaTbHON | - OCO3HAHHE LIGHHOCTH HAYYHOM JCATCIBHOCTH, | PEAKIMH  HOHHOTO oOmMeHa,
NEeSTeTbHOCTH. TOTOBHOCTh ~ OCYILIECTBISITh MPOEKTHYIO W | ONPEAETSATh  CpeAy  BOIHBIX
UCCIIEN0BATENBCKYIO JEATENbHOCTh | paCTBOPOB, KAueCTBCHHBIE
WHJIMBUyaJIbHO U B TPYIIIIE; peakiuu Ha cyibdar-, KapOoHaT-
Osgiagenne yHMBepcaJbHbIMH Y4eOHBIMH U XJIOPUA-aHUOHBI, Ha KATHOH
M03HABATEJILHBIMH JIeiiCTBUSIMH: AMMOHHUS, periaTh
B) padora ¢ ungopmauueii: OKCIIEPUMEHTAIBHBIE 3a7aud 10
- BJIQJIETh HaBbIKAMHU NOJy4YeHUs MH(OpMAIK | TeMaM "Mertab" u
n3 HCTOYHHMKOB pasHBIX TunoB, | "Hemeramisl") B COOTBETCTBHHU €
CaMOCTOSITEIBHO OCYILIECTBIISATH [TOUCK, aHAJM3, | PaBUIaMU TEXHUKU
cHCTeMaTH3alHIO u MHTEPIPETALUIO | 0E30IaCHOCTH NpU OOpaIlleHuH ¢
nHpOpMaIH Ppa3IMYHbIX BH/IOB U | BEllleCTBAMU U  J1aOOpaTOpHBIM
(dhopM mpencTaBIeHMUS; 00Opy/IOBaHMEM;  TPE/CTaBIAThH
- co3/1aBaTh TEKCThl B PaxIMYHbIX (opmaTax C | pe3yabTaTbl XHUMHUYECKOTO
y4eToM Ha3HaueHHsl MHGOpMalMU U LENeBOH | SKcrepuMeHTa B ¢GopMe 3amucu
ay/IMTOPHH, BBIOMpAs ONTHMAIBHYIO (OPMY | YpaBHEHHH  COOTBETCTBYIOIINX
MIPEACTABIICHUS U BU3YyaJIN3alluy; peakmii  w  (GOpPMYIHPOBATH
- OLIEHUBATD JIOCTOBEPHOCTb, JIESTUTUMHOCTh | BBIBOABI ~ Ha  OCHOBE  ATHUX
nHpOpMalY, €€ COOTBETCTBUE IPABOBBIM U | PE3yJIbTATOB;
MOPaJIbHO-3THUYECKUM HOPMaM; - yMeTb aHAIN3UPOBATH
- HCHOJB30BaTh CPEACTBA MH(OOPMAIMOHHBIX U | XUMHUYECKYIO UH(pOpMaIIHIO,
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEHICHUH | MOTy4aeMyro u3 pa3HBIX
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U | HCTOYHHKOB (CpPEICTB MacCOBOM
OpraHM3aIl[MOHHBIX 3aJa4 ¢ coOmogeHueM | uHpopmanuu, cetb WHTepHET U
TpeOoBaHUI SPrOHOMUKH, TEXHUKU | APYTHE);
0e30macHOCTH, TUTHEHBI, | - BIaJETh OCHOBHBIMH METOJaMU
pecypcocbepexeHus, MIPaBOBBIX U | HAY4YHOTO TO3HAHUS BEIIECTB U
TUYECKUX HOPM, HOPM HWHGOPMAIMOHHON | XUMHUYECKUX SIBJICHUI
0e301aCHOCTH; (HabmoneHue, HU3MEpEeHue,
- BIIAJICTh HABBIKAMU PACIIO3HABAHMS M 3AIIUTHI | SKCIIEPUMEHT, MOJICINPOBAHUE);
uH(popmamy, UHGOPMAIIMOHHON 0E30MacHOCTH | - YMETh MPOBOJUTH PACYETHI 10O
JUYHOCTH XUMu4eckuM  gopmynam U
YpaBHEHUSAM XUMHYECKHUX
peakiuii ¢  HCIOJIb30BAHHEM
buznueckux BEJINYMH,
XapaKTepH3YIOIUX BEIIECTBA C
KOJIMUECTBEHHOMN CTOPOHBI:
Macchl, oObeMa (HOpPMAaJIbHbBIC
yCIOBHSI) Ta3oB, KOJMYECTBA
BEIIECTBA; UCIOJIb30BaTh
CHUCTEMHbIE XMMUYECKUE 3HAHMS
Ui TPUHSATUS  pelleHuidl B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIIUsX, CBSI3aHHBIX c
BEILIECTBAMH U UX PUMEHEHUEM
OK 04. - TOTOBHOCTh K CaMOpPa3BUTHUIO, | -  yMETh  IUIAHUPOBATH U
D¢ dexTuBHO CaMOCTOSITENTIBHOCTH U CaMOOIIPEIENIEHHUIO; BBINOJIHSTH XUMHYECKHH




B3aUMOJICICTBOBATh | - OBJIaJICHUE HaBBbIKAMU y4eOHO- | SKCIIEPUMEHT (mpeBpareHus
u paboTtaThb B | UCCIENOBATEILCKOM, MPOEKTHOM M COLIMAIBHOM | OpraHMYecKUX  BEIIECTB  HPH
KOJUICKTUBE U | JAEATEIIbHOCTH; HarpeBaHuM, MOJYYCHUE STHIICHA
KOMaH/JIE. OBaagenune YHUBEPCAJIBHBIMA | 1 U3y4YCHUEC €ro CBOICTB,
KOMMYHMKATUBHBIMHM 1€iiCTBUSIMH: KAYECTBEHHbIE  pEaKIMM  Ha
6) COBMECTHasA JeATC/IBHOCTD: aJbpICTU/IBI, KpaxMall, YKCYCHYIO
- IOHUMATh W HUCIIOJIL30BATh MPCUMYIICCTBA KHUCIIOTY; JICHATypaLys 0eJIKOB
KOMaH/JHOW Y UHJMBUJTy AJIbHON PabOTBI; NpA  HATPEBAHHH,  LBETHbBIC
- TIPMHUMATE LIEH COBMECTHOHN JCATENBHOCTH, | peakiuyt  GEKOB;  TIPOBOMIHTD
OpraHM30BbIBATH M KOOPIMHMPOBATh JICHCTBHA | peakun ~ MOHHOTO — OOMEHa,
MO  ec JOCTHKEHUIO! COCTABIATh IUIAH | onpenensth  Cpely — BOJHBIX
JCHCTBHUH, PaCHpefeniTb POt €  YHETOM | pacrpopos, KAUECTBEHHDIE
MHCHHH  y4aCTHHKOB 00CYXIIaTh PE3YJIbTAThI PEaKIN Ha CymbdaT-, KapOOHaT-
COBMECTHOH paGoTeL; W XJIOpUJI-AaHUOHBI, Ha KaTHOH
- KOOPIMHUPOBaTh M BBIIONHATH paboOTy B AMMOHF, peraTh
YCJOBIGIX —~ peAJIbHOTO,  BUPTYAIRHOTO M AKCTIIEPUMEHTAIBHBIE 337audl  T10
KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBHSI; " "
TeMam Merasl 5
- OCYIIECTBJISITh TMO3UTHBHOE CTPATErMUYECKOE "HeMeTaIIs") B COOTBETCTBHH C
MOBEJICHUE B PA3NIMYHBIX CHUTYaIHsIX,
MIPOSIBJISITH TBOPUECTBO M BOOOpakeHHE, OBITh HpaABIIIAMH TOXHHUKH
HHIATHBHBIM 0€30macHOCTH TIPU OOpaICHUH C
Ogananenne YHHBeEPCAJIbHbIMH BEWICCTBAMM M J1a00paTOPHBIM
PperyJIiITUBHBIMM €iiCTBUSIMM: O0OpyOBAHHEM;  TPEICTABIIATE
I') IPUHATHE Ce0s1 M APYTUX JIOJeH: PE3YJIBTATDI XHMHHECKOTO
- IPUHEMATh MOTHBBI H apryMeHTBI Apyrux | ~RCHCPUMCHTA B (bopme samicn
JosIei npu R — pesympTatop | YPABHEHHI  COOTBETCTBYIOMIIX
JIEATENBHOCTI peakuuii W (QOpMYJIUPOBATH
- IpU3HABATH CBOE IIPaBO M INpaBo Apyrux | BPIBOMRL - Ha ~ OCHOBC  5THX
JFOJIEH Ha OILIHUOKU; Pe3yILTaTOB
- pa3BuUBaTh CHOCOOHOCTH MOHMMAarb MHpP C
MTO3ULIMM APYTOr0 YEIOBEKA;
OK 07. B 00s1acTH 3K0JI0rH4€CKOro BOCIIMTAHUSA: - copMupoBaTh MpeACTaBICHHUS:
CoJelicTBOBaTh - c(hOopMHUPOBAHHOCTH 9KOJIOTUYECKON | O XUMHUYECKON COCTaBISIOLIEH
COXPaHEHUIO KyJbTYpbl, MOHMMAaHUE BJIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY Karollel cpenpl, | SKOHOMUYECKUX IIPOLECCOB HAa  COCTOSHME | MHMPa, POJIM XUMHHU B TO3HAHWUHU
pecypcocOepeskenHo, | IPMPOIHON U COLUMAIBHOM CPEMIbl, OCO3HAHHUE | ABJICHUM MIPUPOJBL, B
NPUMEHATh  3HAHMS | [VIOOAIBHOTO  XapakTepa  JKOJIOTMYECKMX | (DOPMHUPOBAHMU MBIIUICHUS U
00 U3MEHEHUH HpO6HeM; KYJbTYPbI JIMYHOCTH, (S
KIMMaTa, [PUHLUKNB | - [UIAHHPOBAHKME M OCYLUECTBIICHHE ICHCTBIN B | QYHKIMOHAIBHOH TPaMOTHOCTH,
BEpEKITUBOrO OKPY’KaloIllel cpejie Ha OCHOBE 3HAHMS IeNiel | HEOOXOAUMOM Uil peLIeHHs
IIPOM3BO/ICTBA, YCTOMYUBOTO pa3BUTHS YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
> PeKTUBHO AKTHBHOE HENpHsATHE NEHUCTBHM, TMPUHOCSIIUX | SKOJIOTUYECKH  OOOCHOBAHHOTO
JeHCTBOBAT B | BDEI OKpYKaroLIeH cpene; OTHOILIEHUSI K CBOEMY 3J0POBbIO
Ype3BBLIYAIHBIX - yMeHHe MIPOTHO3UPOBATh | U PUPOJHOMN CPEAE;
CHTYALHSX. HeOJIaronpHUsTHbIE 9KOJIOTMYECKUE | - YMETh COONoJaTh IMpaBuiia
MOCJEICTBUS NPEIPHUHIMACMBIX | SKOJIOTMYECKH 11e7IeCO000pa3HOro
JEHCTBUM, TPEAOTBPALIATh UX; MoBeJIeHUsI B OBITY W TPYJIOBOU
- pacIlUpeHHe  OIbITa JICATCITBHOCTH | IEITETBHOCTH B LEJIsIX
9KOJIOTMYECKOW HAIPABIEHHOCTH; COXpPaHEHHsI CBOETrO 3/I0POBbSI U
- OBJIAJICHUE HaBBbIKAMU y4eOHO- | OKpYKaFOIIeil MPUPOIHON CPeJIbl;

WICCIIEI0BATEIHLCKOM, ITPOCKTHON U COITUATBHOM
JIeSITeTILHOCTH;

YUUTHIBATh OITACHOCTh
BO3JICUCTBUS Ha JKUBEIE
OpraHu3Mbl OIpEETICHHBIX
BEIIIECTB, TIOHMMAas CMBICIT




[oKa3aress NIPEAEIBHON
JIOITyCTUMOW KOHIICHTPALUH

K 1.2

IIpoBomuTh
TEXHHYECKOEC
o0CITy)KMBaHUE u
PEMOHT
’KEJIC3HOIOPOIKHOTO
MOJIBIDKHOTO COCTaBa
B COOTBETCTBHH C
TpeOOBaHUSAMU
TEXHOJOTMYECKUX
MPOIIECCOB

- yMEHHE ONpEAeIATh KOHCTPYKTHBHBIC
0COOEHHOCTH y3JI0B u neranei
KEJIEe3HOIOPOKHOTO TIO/IBUKHOTO COCTaBa;
- TIOHMMaHHE  CHCTEMBl  TEXHHYECKOTO
00CITyKUBaHHUS u peMoHTa
KEJIE3HOIOPOIKHOTO TIOIBIIKHOTO COCTaBa

- copMHUpOBATH MPEICTABICHUS:
0 CBOMCTBaxX METAJUIOB, CILJIaBaXx,
BUJAX  KOppo3uH,  obmactu
NPUMEHEHU ST HEMETAIUTMIECKUX H
KOMITO3UIIMOHHBIX ~MaTEepPHAJOB,
BU/IAX M CBOMCTBaX TOIUIMBA,

CMa30YHbIX u 3aIUTHBIX
MaTepraax, CBOMCTBax
HEOPraHUYECKUX u
OpraHUYECKUX COEIMHECHHUI,

MapKHPOBKE U TIEPEBO3KE TPY30B
T0 JKEJIE3HOM J10pore.




2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJBHON JUCHUTLJIAHBI

2.1 O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buj yueOHoii paboTbl

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON TUCHHUILINHBI 72
B TOM YHCJIC:
OcHOBHoOE coep:kaHne 72
B TOM YHCJIC:
TEOpEeTUYECKOe 00yUeHNE 25
MPAKTAYECKUE 3aHATUS 22
nabopaTOpPHBIE 3aHITHUS 10
caMOCTOsTelIbHas paboTa 11
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEPKAHNE
B T.4..
TeOpeTHIecKoe oO0ydeHue 25
MIPAKTUICCKHUE 3aHITH 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yueOHviM nianom no umoeam | cemecmpa ammecmayus
npo6ooUMCcst 6 hopme KOHMPOJILHOU Pabdomul.
[IpomexyTounas arrectauus (B popme nuddepeHIpoBaHHOrO 3a4eTa) 2




2.2 TeMaTHUYeCKHI IJIaH H coaecpikaHme nmpeamMera

1

2

4

HaumeHoBaHue pa3ie/ioB U TeM

Conep:xaHue y4e0HOT0 MaTepHaJia, MPAKTHYECKHE H JIA00PATOPHbIE 3aHATHSI,
CaMOCTOSITETbHAsI Pa60oTa 00yYaIOIINXCS

O0nLeMm
4acoB

Dopmupyembie
KOMIIETEHLINH

Pa3znen 1. Teoperuueckne 0CHOBbI XUMHH

8/1

Tema 1.1 Crpoenue aTOMOB.
[Iepnonnuecknii 3aK0H 1
nepuoryuecKas cuctemMa
XUMHUYECKUX 3yiemenToB J[. 1.
MenneneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOpPraHU4ecKol 1 obmel xumuu. [lepunoanueckas
cucreMa xumudeckux aiemeHToB /.M. Menneneesa. Ctpoenue aTtoma

OK 01 OK 02

Conep:xanue y4eOHOro MaTepuasa

CoBpemMenHasi Mofienb cTpoeHHs atomMa. CHMBOJIMYECKUM SI3bIK XUMHH. XUMHUYECKUN SJIEMEHT.
DnektpoHHas KoHpurypaus aroma. Knaccupukanus XUMHYECKUX 3JeMeHToB (S-, p-, d-
a5eMeHThl). BaneHTHble 371eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs MPUpPOJa XUMHUECKOW CBSI3H.
DNEKTPOOTPULIATETIFHOCTh. BUIBI XMMUYECKOW CBsI3U (KOBAJICHTHAS, MOHHAS, METAJUTMYECKas,
BOJIOPOJIHAS) U CTTOCOOBI €e 00pa3oBaHUsl.

[lepnonnueckas cucrema xummdeckux snmeMeHToB J[M. MeHneneeBa. PuU3NYECKUii CMBICT
[Tepnomuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHX
ANIEMEHTOB, O0pa3yeMbIX MUMHU IMPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHEM
XUMHAYECKOro 3nneMeHTta B Ilepuommueckoi cucreme. MUpPOBO33PEHYECKOE U HAYYHOE 3HAYCHUE
[Tepunomuueckoro 3akona /.M. MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHYECKHX JIEMEHTOB

CamocrosiTesbHas padoTa odyuarmuxcsi Nel

Koncnekr, mnoaroroBka cooOmeHuii Ha Tembl 1o BbeIOOpY: HaHoTexHomorus kax
IPUOPUTETHOE HANpPAaBJICHUE Pa3BUTHUS HAyKU M mpousBojcTBa B Poccuiickoit denepanuu;
PagnoaktuBHOCTh. lcmonb3oBaHWe paOAaKTUBHBIX H30TOMOB B TEXHUYECKHX IIEJISX.
PentreHoBckoe H3JIy4yeHHME W €ro HCIOJIb30BAHWE B TEXHUKE M MeauiuHe. Pemenue
TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX 3aJad MO BOMPOCaM: OCHOBHbBIEC MOHSTHUS XHUMHUH,
OCHOBHBIE 3aKOHbl XUMHUHU. PacueTHple 3aJayd Ha HAXO0XJIEHHE OTHOCHUTEIIbHOM
MOJICKYJISIPHOM MacChl, ONMpeAeNeHHe MAacCOBOM JOIM XUMHUYECKHX 3JIEMEHTOB B CIOXKHOM
BEIIIECTBE.

1.1. 2 Mpakruuyeckoe 3anaTHe Nel Pemenue pacuerHpIx 3amay nmo Teme: "OCHOBHbIE
KOJINYECTBEHHBIE 3aKOHBI U PACUETHI [0 YPABHEHUAM XUMHUYECKUX peakiui”

OK 01 OK 02
I[IK 1.2

1.1.3 IlpakTtnueckoe 3ansaATHe Ne2 PemieHMe SKCIEPUMEHTANBHBIX 337ad IO TEMeE:
Ilepuonnueckas cucrema xumuueckux emeHToB .M. Menzaeneesa. CtpoeHue atoma

OK 01 OK 02
IIK 1.2




1 2 3 4
1.1.4 IIpakTuyeckoe 3anaTue Ne3d PerieHue sKCepUMEHTAIBHBIX 3a/1a4y MO Teme: Turbl OK 01 OK 02
XUMUYECKUX CBsI3ed. THUIBI KpUCTATITMYECKUX PEIIETOK 2
Pa3zpnen 2. Xumuyeckue peakiuu 10/2
Tema 2.1 Tumer xummueckux | 2.1.1 Knaccudukarus  THIIBI XUMUYECKUX PEAKIM HEOPTaHMUECKUX COCIMHEHUI OK 01 OK 02
peakuui K 1.2
Conep:xanue yueOHOro MaTepuaja
Knaccudukanus v TUNB XUMHUYECKUX PEAKIMN C ydacTHeM HEOPraHWYeCKHUX BEIIECTB.
CocraBneHrue ypaBHEHUM pPEaKIMil COCIUHEHHMS, Pa3IOKeHUs, 3aMEIICHHs, OOMeHa, B T.d.
peakIyii TOPEHUs1, OKUCIICHUSI-BOCCTAHOBIJICHHS. 5
VYpaBHEeHUsI ~ OKHUCIEHHS-BOCCTaHOBIeHUs.  CteneHb  okucieHus.  OKHACIUTENb U
BocctaHoBUTENb. COCTaBICHHWE W YpPaBHHBAaHHE  OKHCIHUTEIHLHO-BOCCTAHOBUTEIHHBIX
peaKkIuii METOJIOM 3JIEKTPOHHOTO Oamanca. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B
MPUPOIE, MPOU3BOJICTBEHHBIX MPOLIECCAX U HKUZHEACSITEIbHOCTH OPraHU3MOB.
CamocrosiTesibHas padora o0yuarommxes: Ne2 1
AHanmu3 1 nmpeoOpa3oBaHue yueOHON HHGOPMAITHH.
2.1.2 Ilpaktuyeckoe 3ansaiTue Ned PernieHne SKCIEPUMEHTAIBHBIX 3a7a4 IO TEME: 5 OK 01 OK 02
"OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIK" IIK 1.2
Tema 2.2 Dy1eKTPOJIUTHYECKAS 2.2.1 PacTBopeHne Kak (PU3UKO-XUMHYECKUI TTPOIIECC. OK 01 OK 04
JTUCCOLMALIMSA U HOHHBIN 00MeH IIK 1.2
Conep:kaHue y4ye0OHOro MmaTepuaja
Teopust 3MEeKTPOIUTHUECKON Tucconranuu. MoHbl. DIEKTpOIUThI, HEANEKTPOJIUTHI. Peakiuu
noHHOTrO oOMeHa. CocTaBlieHHE Peakifii HOHHOrO OOMEHa IMyTeM COCTaBJICHUS UX MOJIHBIX U
COKpAII[eHHBIX HOHHBIX YpaBHEHUI. KHCIIOTHO-OCHOBHBIE peakiuy. 3a1aHus Ha COCTABIICHHUE 2
MOHHBIX PEaKIU.
[IpakTHueckoe UCIOIb30BaHUE PEAKIIMI HOHHOTO 0OMEHa U THIPOJIN3a B TEXHOJIOTUYEeCKUX
npoueccax  KeJe3HOJ0POKHOTO TpaHCHopTa. [Tonsarus: rajibBaHOCTerHus],
rajibBaHOIJIACTHUKA, UX IPAKTHUYECKOE 3HAaYEHHUE B KeJIe3HOLOPOKHOM X035 CTBE.
CamocrosiTesabHast padora o0yuaromuxcs Ne3
Ananuz u npeobpazoBaHue yueOHOW nHpopmarmu. IlonroroBka coobuieHH Ha TeMy MO 1

BbIOOpY: IlpakTHueckoe NMpPUMEHEHHUE HJIEKTPoJin3a: padUHUPOBAHUE, TaJIbBAHOIUIACTHKA,




4

TaJIbBAHOCTCTHA.

2.2.2 JlabopaTopHoe 3ansTHe (padora) Nel "lMccienmoBaHue CBOWCTB 3JEKTPOJHUTOB.
Omnpenenenue pH cpenbl pactBopoB. Teopus 37IEKTPOJUTUUECKON qUCCOaIu'

OK 01 OK 04
K 1.2

2.2.3 JlaGopaTopHoe 3ansTHe (padora) Ne2 "Peakuuu nonnoro oomena. 'maponus comneit”

OK 01 OK 04
1K 1.2

Pa3znen 3. CTpoeHue U CBOiiCTBa HEO

TFaHUYC€CKHUX BCIICCTB

712

Tema 3.1 Knaccudukanus,
HOMEHKJIaTypa " CTpOEHHE
HCOPTaHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KJIACCHI CIIOXKHBIX HEOPTaHMUECKUX COCIMHEHUH.

OK 01 OK 02
K 1.2

Conep:xanue yueOHOro Marepuaja

[Ipenmer Heopranmuecko xumuu. Kiaccudukanuus Heopranmdeckux pemiecTB. IIpocTeie u
clnoxHble BemiecTBa. (OCHOBHBIE KJIAcChl CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHU/IBI,
KHUCJIOTBI, COJiM). B3amMOCBS3p HEOPraHMYECKUX BEIIECTB. ATperaTHbIe COCTOSTHHS
BemecTBa. Kpucrammuyeckue u aMmopgHbIe BemecTBa. THUIBI KPUCTAUIMUECKHX PEMIETOK
(aTomHasi, MOJIEKYJISIpHAsl, MOHHAs, METaJUTMYecKas). 3aBUCHUMOCTh (DU3MYECKUX CBOWCTB
BEIIECTBA OT THIMA KPUCTALIMYECKOW PpEIIeTKA. 3aBUCUMOCTh XHMHUYECKOW AKTUBHOCTH
BEIIECTB OT BHUJA XWMHUYECKOW CBS3M M THIIA KPUCTAUIMYECKOW pemeTku. [IprnumHbl
MHOT'000pa3us BEIIECTB

CamocrosiTesibHas pabora od0yuaromuxcs: Ned
AHanmu3 1 nmpeoOpa3oBaHue yueOHON HHGOPMAITHH.

3.1.2 Ilpaktuyeckoe 3ansaTue NeS  PemeHue  mpaKkTHUKO—OPUEHTHPOBAHHBIX
OKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMe: YncThie BelecTBa 1 cMecH. J{ucnepcHple CHCTEMBI.

OK 01 OK 02
IIK 1.2

Tema 3.2 OuU3HKO-XUMHUYECKUE
CBOMCTBAa HEOPTaHMYECKHUX BEIIECCTB

3.2.1 Ilpaktuyeckoe 3ansaTme Ne6  PemeHue  mpakTUKO—OPUEHTHPOBAHHBIX
SKCIEPUMEHTAIBHBIX 3aJ1ay 110 TeMam: "Metamibl"; "Hemetamwib"

OK 01 OK 02
IIK 1.2

CamocrosiTesbHast padora o0y4yarommxcs NeS

Pemienne mnpakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha CBOWCTBAa, COCTaB, IOJIY4YEHHE MU
0e30macHOe MCII0JIb30BAaHUE HEMETAIUIOB B OBITY M MPAKTUUYECKON AEATENIbHOCTH YEJIOBEKA.
IlonrotoBka coobmeHuit Ha Temy 1o BbiOOpy: [IpuMeHeHuMe HeMeTalUloB B
KEJIE3HOJOPOKHOM X03sicTBe. [IpaBnia nepeBo3kn HEMETAUIOB 110 XKEJIE3HOM 10POre.
ITonroToBka K UTOrOBOM KOHTPOJIBHOM paboOTe MO KjaccaM HEOPraHWYECKUX COETUHEHUI:
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BELIECTB  (OKCHJIOB,
TUAPOKCUNIOB, KHCIIOT, COJIEH M Jp.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB IPOCTBIX
BEIIIECTB, BOJOPOJHBIX COEIMHEHMH, BBICHIMX OKCHAOB M TUAPOKCHIOB. MneHTnduxanus




1 2 3 4
HEOPraHMYECKUX BEIIECTB C UCIOJL30BAaHUEM UX (PU3UKO-XMMHUYECKHX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKITUN
Tema 33 Wnentudukamms | 3.3.1 I'eHeTnyeckas CBA3b HEOPTAHUIECKUX COCTUHEHUI OK 01 OK 02
HEOPraHUYECKUX COCAMHEHUN Hrorosasi koHTpobHasi padora Nel 1K 1.2
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
O0si3atenbHast ay TUTOpHas yueOHast Harpy3ka (Bcero) 25
IIPAKTUYECKUE 3aHATUS 12
naboparopHble 3aHATUS (pabOTHI) 4
camocTrosTeNbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Pa3znen 4. CTpoeHue U CBOIICTBA OPraHUYeCKUX COeTUHEHH I 28/4
Tema 4.1 Knaccugukanus, | 4.1.1 Tlonsatue 00 opraHnyeckux BeIIECTBAX, UX MPUMEHEHHUE Ha XkKelle3Hou nopore. Teopus OK 01 OK 02
CTpPOCHUE u Homenknarypa | A.M. BytnepoBa. Kinaccudukaius opraHU4ecKuX BEIIECTB K 1.2
OpraHMYECKUX BEIIECTB Coaeprxanue yueOHOro MaTepuajia 2
[TosiBneHne W pa3BUTHE OPraHUYECKONM XMMHHM Kak Hayku. [Ipeamer opraHu4eckod XUMHM.
Mecto M 3HaYeHUE OPraHMYECKOM XUMHHU B CHUCTEME €CTECTBEHHBIX HAayK. XUMHUYECKOE
CTpOCHHE KakK TMOpPSIOK COEIWHEHUS aTOMOB MOJIEKYJE COIVIACHO HX BaJEHTHOCTH.
[IpumeHeHre OpraHMYecKHX BEIIECTB Ha JKele3Hou jopore. IlomokeHuss Teopumn
XUMHYECKOTO CTPOCHHUs opraHmdeckux coeaumHeHudt A.M. BytnepoBa. YriepoaHslii ckener
OpPraHUYecKON MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOIO CTPOCHHS MOJIEKYIL
Mzomepust u wmszomepbl. [lonste o dyHkuMoHambHOW Tpymme. Pamukan.  [IpuHmmImb
KIacCU(PUKAUM OpPraHn4ecKuX coequHeHud. MexayHapoaHas HOMEHKJIATypa U IMPUHIIMIIBI
HOMEHKJIATypbl OPraHUYECKUX COCAUHEHUI.
CamocrosiTesbHast padora o0y4yarommuxcs Ne6 1
[TonGop, ananu3 u mpeoOpa3oBanue y4deOHO# uH(popmanuu. I[loaroroBka cooOuieHUil Ha
TeMbl 1o BEIGOpY: JKu3Hb M nestenbHocTh A. Kekyne. JKusHb u jesrensHOcTh .
bepnienuyca. XXusnp u nesarenbHocts @. Bennepa.
Tema 4.2 CpoiictBa opranuveckux | 4.2.1 AjkaHbl: COCTaB, CTPOEHUE, TOMOJIOTHUYECKUN DS, OK 01 OK 02
COCIMHEHUH [IK 1.2
Conep:xanue y4eOHOro Marepuasa 2

[IpenenpHbIe yraeBOAOPOAbI (aMKaHbl U IUKIOAIKaHbl). OCOOEHHOCTH KiIaccu(UKalMMu U
HOMEHKJIATYpbI, H30MepHsl, (U3MYECKHE CBOMCTBA, XHMHUYECKHE CBOWCTBA, CIOCOOBI
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noyiyueHus. [lopeHue MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHMKOB TEIUIa B

IPOMBIIIJICHHOCTH M ObITY. CBOWCTBA MPHUPOIHBIX YTIEBOAOPOIOB, HAXOXKICHHE B IIPHPOJIE

Y IPUMEHEHHUE aJTKaHOB.

4.2.2 TlpakTuyeckoe 3ausitue Ne/ PemieHne SKCIEpUMEHTANBHBIX 33/7a4 IO TEMe:

"CpaBHUTENIbHAS XapaKTEPUCTHKA METaHA U ATaHa"

Conep:xaHue yueOHOro Marepuaja

Kunkue yrineBomopoasl (OEH3MHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauecTBe OK 01 OK 02

TOpIOYEro B JIBUraTeNsiX BHYTPEHHETO CrOpaHMsl MOJBUKHOIO COCTaBa KeJIE3HOJOPOKHOTO K 1.2

TpaHcropTa. TBepable yIieBoAOpoabl (mapaduHbl) — KOMIIOHEHTHI JKHJIKHX CMa3oK,

WCIOJIb3YEMbIX JUISI CMa3Kd TPYUIUXCS Y3JIOB TEIUIOBO3HBIX JBUTaTelei, OCEBBIX

MOJIIIMITHUKOB BaroHOB 3JEKTPOBO30B, TEIJIOBO30B. ['amoreHnpon3BoHbIE YIIIEBOJOPOIBI -

B KauecTBE XJIaJlareHTa B peprKkepaTOpHbIX BaroHax.

4.2.3 Ankensl, ankagueHbl. CocTaB M OCOOCHHOCTH CTPOCHUS OK 01 OK 02
K 1.2

Conep:kanue y4yeOHOro marepuaja

Hemnpenenbapie (ankeHbl, alkuHbl U ankagueHbl). OCOOEHHOCTH KilacCHPUKAIMH |

HOMEHKJIATypbl, H30MepHs, (uU3nueckue CBOMCTBA, XHMHYECKHE CBOWCTBA, CIIOCOOBI

nosiydeHus. ['opeHue aneruiieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO IIJIaMEHH ISt

CBapKM U pe3ku MeTawioB. [IpakTuyeckoe MPUMEHEHHE aJKEHOB M ajKaJHeHOB B

KEJIE3HOJOPOKHOM XO03HCTBE

CamocrosiTesibHas pabora odyuarommuxcs: Ne7

[Ton6op, ananu3 u npeodbpa3oBanue yueOHON HHGOPMAIIHH.

4.2.4 Ilpaktuyeckoe 3aHsTHe Ne8 Pemienne sKcrepUMEHTAIbHBIX 3a/ad IO TEME:

"[lomydyeHue 3TUIEHA U U3yYEHUE €r0 CBOMCTB"

Copnep:xanue y4eOHOro Marepuasa OK 01 OK 02

[IpumeHeHHsT TMOJMMEPOB Ha MPEANPHUATHSAX HKENE3HOAOPONKHOIO TpaHCIoOpTa s I[IK 1.2

ANEKTPOU3OIIALIUY, PYKAaBOB TOPMO3HOM CHUCTEMBI TIO€3/I0B, MPHUBOJHBIX pPEMHEH,

900HUTOBBIX  COCYJIOB aKKyMYJIATOPOB, JleTalled M  3allUTHBIX MOKPHITHH  Ha

KEJIE3HOJOPOKHOM TPAHCIOPTE

4.2.5 TIpakTuyeckoe 3ansitie Ne9 PerieHune sKCHepUMEHTANbHBIX 3aJad IO TEMe: OK 01 OK 02

"AueTuiieH u ero romojoru"” (AJKUHBI) K 1.2

Conep:xanue y4eOHOro Marepuasa
[IpumeHeHne nonMMepsl Ha OCHOBE MPOU3BOIHBIX ATKMHOB B KAUECTBE M30JIAIINU 3alIUTHBIX
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000J1049eK KaOeIbHBIX M3AEIHA U MPOBOJIOB, BHYTPEHHEH OTAEIKH NacCa)KUPCKUX BarOHOB U
BaroHOB 3JIeKTponoe3noB. IIpuMeHeHue aleTuseHa U ero romMoJioroB Ha IMPEeANpUsSTHSIX
KEJIE3HOIOPOKHOIO TPAHCIOPTA.

4.2.6 Apensl. CoctaB, CTpOEHUE, ITOTYICHHE

OK 01 OK 02
K 1.2

Conep:xaHue yueOHOro Marepuaja

OcobenHoctn KinaccuUKallMM W HOMEHKIATYphl, H30Mepus, (u3HUecKue CBOMCTBa,
XMAMHYECKHE CBOMCTBA, CIOCOOBI moiydeHHs. [IpuMeHeHHWe apeHOB M WX TOMOJIOTOB Ha
OPEINpPUSATHSIX  OKEJIE3HOJOPOKHOTO  TpaHCIopTa.  TOKCHYHOCTH  apOMaTHUECKHX
YIJIEBOJIOPOAOB. S| TOXMMHKATHI.

4.2.7 TIpakTtnueckoe 3auHsitue NelQ) Pemenue 5SKCepUMEHTAIBHBIX 3aJlad [0 TEMeE:
"CpaBHUTENIbHAS XApAKTEPUCTHUKA CITUPTOB"

Conep:xaHue y4eOHOro MaTepuasa

OnHOaTOMHBIE CHUPTBI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEPHAJIOB HAXOMSAIIUX CBOE
MIPUMEHEHHE B JKEJIE3HOJIOPOKHOM XO3SUCTBE (Kpacka sl TOKPBITHUS TMACCAXKUPCKUX U
TPY30BBIX BaroHOB; IUIACTU(PHUKATOpPHI, TNPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-,
BJIATOCTOMKHUX JIETASIX TOABM)KHOTO COCTaBa W T.1.). [IpUMEHEHHME STUJICHTIUKOISI |
TIMIEpUHA B KadecTBE aHTU(PU30B B paguaTopax CHUCTEM OXJIAXKIACHHS IBUTATEIICH
BHYTPEHHETO CTOpaHHsl; TUIPABIMYECKUX, TOPMO3HBIX W 3aKAJIOYHBIX IKUIKOCTEH B
MOJBMKHOM ~ COCTaBE  JKCJIE3HOJOPOXKHOTO  TpaHcmopTa. IIpakTudyeckoe  3HaYCHHE
apOMATHYECKHX CIHUPTOB M HMX MPOU3BOJHBIX B KEJIE3HOJAOPOKHOM XO35HCTBE. Y CIIOBHS
MEePEBO3KHM CITUPTOB I10 XKejne3Hoi gopore. [IpakTnueckoe 3HaueHHEe MHOTOATOMHBIX CITUPTOB
B JKEJIC3HOIOPOKHOM X03sicTBe. [lepeBo3ka apoMaTHYECKUX CIIUPTOB IO XKEJIE3HOM Jopore,
MapKHUPOBKA I'PY30B.

OK 01 OK 02
IIK 1.2

4.2.8 Anbneruasl. Kap6oHoBsie kucinotel. CocTaB, CTpOCHHUE, KIaCCH(PUKAIIAS

OK 01 OK 02
IIK 1.2

Copnep:xanue y4eOHOro Marepuasia

OcoOenHoctu KinaccuuKalM W HOMEHKIATYpbl, H30Mepus, (u3HUecKue CBOMCTBa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOMy4YeHHs. Mblila KaK COJHM BBICIIUX KapOOHOBBIX KHCIOT,
ux Moroniee nercteue. Cinoxxnbie 3QUphI Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTesbHast padora o0y4yarommxcs Ne8
[TonGop, ananu3 u mpeoOpa3oBanue y4deOHO# uH(popmanuu. [loaroroBka cooOiieHUi Ha
TeMy 1o BbIOOpY: MypaBbHHAas KUCIOTa B MPUPOZE, HayKe M MPOU3BOJACTBe. VcTtopus
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ykcyca. [lpakTuyueckoe 3HaUE€HHE aNbJETHUAOB M UX IPOU3BOJHBIX B KEJIE3HOIAOPOKHOM
xo3siicTBe. IlepeBo3ka aIbAETHIOB IO JKEJIE3HOM JOpOre, MapKUpPOBKa TI'PYy30B.
HpaKTqucxoe 3HAa4YCHUC Kap6OHOBI)IX KHCJIIOT U HMX IPOU3BOJHBIX B KCJIC3HOJOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIIOT IO JKEJIE3HOW JIOpore, MapKHPOBKa TPY30B.
HpaKTI/ILIeCKOG SHAYCHHC JKUPOB U UX MPOU3BOJHBIX B JKCJIC3HOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CpoiicTBa abJIerHI0B U KApOOHOBBIX KHCIIOT"
Conep:xanue yueOHOro Marepuaja

MypaBbUHBII ~ anbJeruj  Kak  KOMIIOHEHT  OaKelIuTOBOrO  Jiaka,  SBJISIOIIMMCS
AHTUKOPPO3HOHHBIM IMOKPBITUEM [JII BAaroHOB. TekcToIUT Kak OCHOBa JJIs1 U3TOTOBJICHUA
3yO0uaTelX KoOJec, BKJaJblllied MOAUIMIIHMKOB, a TakKkKe KaK 3JIEKTPOU30JISATOpP.
AcOOTEKCTOIUT KaK KOMITOHEHT JJI U3TOTOBJICHUSA TPYUIUXCA neTaneﬁ JIUCKOB CHCIIJICHUA U
TOPMO3HBIX KOJIOJJOK Ha JKEJIE3HOJOPOXKHOM TpaHcmopte. [IpuMeHeHHe aleToHa B
JKEIIE3HOAOPOKHOM X03s1iicTBe [[puMeHeHre 1aBeneBor KUCIOThI 111 OUUCTKHA METAJIOB OT
P)KaBYMHBI U HAKWIIM, B TOM YHCJIC M B KOTJIIaX JIOKOMOTHBOB. HepeBOSKa U MapKHpOBKa
AJTBJICTU/IOB M KAPOOHOBBIX KUCJIOT T10 JKEJIE3HOM JOpOTe

OK 01 OK 02
OK 04
K 1.2

4.2.10 Ipaxkruyeckoe 3anHsaTue Nell PemeHue sKCIIEpUMEHTATBHBIX 3a/lad IO TEME:
"Cnoxusie 3¢upsnl. XKupsl. [Tonstue o CMC"

Conep:kanue y4e0OHOro MmaTepuaja

ByTuaneTaT Kak KOMIOHEHT neHTadTaleBblX 3Majlel, UCI0JIb3yeMbIX /1 OKpacKU
NAaCCAXXUPCKUX  BaroHOB U  JIOKOMOTHUBOB;  3JIEKTPOU3OJSALUOHHBIX  JIAKOB,
NpUMEeHseMbIX NPU PEMOHTE TATOBBIX JABUraresied. JXupbl Kak OPOAYKT MHUTAHUA U
XMMHYECKOE ChIpbe. 3aMeHa >KHPOB B TEXHUKE HEMHUIIECBHIM ChIpheM. MbLIA BBICIIUX
)KUPHBIX KHUCJOT KaK 3aryCTUTeJU B IJIACTUYECKUX CMas3Kax, NpPUMEeHSIEMbIX B
pa3/IMYHBbIX MeXaHU3Max [Jil CMa3KU MOJLIMIHUKOB, 3yO0UaThIX KOJieC, BAHTOBBIX U
LeNHbIX Nepejay, MapHUPHBIX coeJuHeHHWH U Ap. CHUHTETHYECKHEe MOIOIIME CPEICTBa
(CMC): nocTOMHCTBA U HEJOCTATKH.

OK 01 OK 02
IIK 1.2

4.2.11 AMuHB. AHUINH

OK 01 OK 02
IIK 1.2

Conep:xanue y4eOHOro Marepuasa
OcoOenHocty  KimaccuuKalM W HOMEHKIATYphl, H30Mepus, (u3HUecKue CBOWCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYYCHHUS.

CamocrosiTesbHast padoTa o0y4yaromuxcs Ne9
[Tonbop, aHanu3 u mpeoOpa3oBaHue y4deOHOU mH(popmanuu. IlogroroBka cooOiieHnii Ha
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TeMy 1o BbOOpy: JKusup u pestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPaCHUTEINH.
[IpakTnyeckoe 3Hau€HHWE aMHMHOB M UX MPOM3BOAHBIX B JKEJIE3HOJIOPOKHOM XO3SMCTBE.
[TepeBo3Ka aMHHOB 10 YKEJIE3HOW OPOre, MAPKUPOBKA I'PY30B.
4.2.12 JlabopatopHoe 3ansitue (padora) Ned "AmuHOkHCHOTHL. benku. PacmosznaBanme 2
BOJIOKOH"
Conep:xaHue yueOHOro Marepuaja
KanpoH — kak KOMIIOHEHT BHYTPEHHEN OTIEIKU MMOABUKHOTO cocTaBa. [IpumeHeHne kies Ha OK 01 OK 02
OCHOBE IOJINaMHUJia B BarOHOCTPOEHUH I CKIIeMBaHUs. Munopa-noporsiact — Kak OCHOBa OK 04
JUIS  TETUIOM3O0JIALIMM HM30TEPMHUYECKHUX, MAcCCaKUPCKUX U pedprkepaTOpHbIX BaroHOB. K 1.2
TexHU4ecKui BOIIOK KaK MPOKIAJAOYHBIN Marepuan B Oykcax MpPH PEMOHTE BaroHOB W
JIOKOMOTHBOB. 3HAUYCHHE AMHHOKANPOHOBOM W aMWHOXHAHTOBOW KHCJIOT ISl OOBEKTOB
JKEJIE3HOJOPOKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE BOJOKHA W HX
MIPUMEHEHHE Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE.
Tema 4.3 Nnenrudukarus | 4.3.1 JlabopaTopHoe 3ansaTHe (padora) Ne5 "CpoiicTBa yriieBoi0B" 2 OK 01 OK 02
OpraHNYeCKHUX BEIIIECTB, ux | Cogep:xanue yueOHOro MmarepuaJjia OK 04
3HaYeHUE U MpUMeHeHue B ObiToBOM | [I[puMeHeHHe nMpeccOBaHHOM ApeBECUHBbI AJIs BKIIAABIIICH MOAIIUITHUKOB, BTYJIOK, OMOPHBIX K 1.2
U TPOU3BOACTBEHHOW NEATENBHOCTH | IUIUT, W3TFOTOBJIEHUs WIECTEPEH MOJABMXKHOIO COCTaBa JKEJIE3HOJOPOKHOIO TPAHCIOPTA.
YyesoBeKa YriaeBoibl M UX poJib B )KUBOM pupoe. PazpuTue caxapHoil IpOMBIILIEHHOCTH B Poccun.
43.2 Pomp xuMuM B OOECHEYCHHUH OSKOJOTUYECKOH, SHEPreTHYEeCKOW U IHINEBOU OK 01 OK 02
0e30MacHOCTH K 1.2
Copnep:xxanue y4eOHOro Marepuasa 2
Ponbp opranuueckoil XvMHM B pEIICHUU MPOOJIEM DHEPreTUYECKOM Oe30MacHOCTH, B
Pa3BUTUH MEJWLIMHBI, CO3JaHUU HOBBIX MaTEpUaJIOB, HOBBIX MCTOYHUKOB DSHEPrUU
(ampTepHATUBHBIE MCTOYHHKHU 3Hepruu). OMacHOCTh BO3ACUCTBUS Ha KUBBIE OpPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTHCNIBbHBIX KJIaccoB  (YIJIEBOAOPOIbI, CHHUPTHL,  (EHOIBL,
XJIOPOpPraHWYecKHe MPOU3BOJHBIC, aJbJACTUABI W JIp.), CMBICI T[OKa3aTens MpeAeabHO
JIOIIYCTUMOW KOHLIEHTpauuu. Yes0BeK B MuUpe BelleCTB M MaTepualoB. XUMHUA U
3/10pOBbe YeJIOBEeKa
Pasnea 5. Kunernyeckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIuil 2/0
Tema 5.1 Ckopocts xumuueckux | 5.1.1 TIpakTuyeckoe 3ansitue Nel2 PemieHue SKCIEpUMEHTANbHBIX 3a7ad 10 TEMe: 2 OK 01 OK 02
peakuuii. Xumuueckoe paBHoBecue | "CKOpPOCTh XMMHUYECKHUX peakIMi. XMMU4Yeckoe paBHOBecHe" IIK 1.2

Conep:xanue y4eOHOro Marepuasia




1 2 3 4
BydepHbie pacTBOphI B TEXHOJIOIMYECKUX Tpolieccax (MpH dIEKTPOXUMUYECKOM HAaHECCHHU
3allIUTHBIX TOKPBITHH, B IPOU3BOJICTBE KpacUTEIICH)
Pa3nen 6. PacTBopbl 2/0
Tema 6.1 [Tonsitue o pacTBOpax 6.1.1 IIpakTudeckoe 3ansaTue Nel3 PernieHwe SKCNEPUMEHTAIBHBIX 3a7ad IO TEME: 2
"PacTBOpBI, UCII0JIb3yeMbI€ B OBITOBOI U TPOU3BOJCTBEHHOMN J€SITEIbHOCTH YeoBeKa" OK 01 OK 02
Conep:xaHue yueOHOro Marepuaja K 1.2
[IepeBo3ka pa3nu4HBIX KUAKOCTEM IO JKEIE3HOM Jopore. PacTBOpBI, HCIIONb3yeMbIE B ’
ObITOBOW, IPOU3BOJICTBEHHOW JIEATEJIBHOCTH YelOBEeKa. PacTBOphl, MpHUMEHsEMble B
JKEJIE3HOAOPOKHOM XO3SICTBE
Pasnea 7. Xumus B ObITY M IPOU3BOJACTBEHHOI e TEJIbHOCTH YeJI0BEeKa 4/2
Tema 7.1 Xwumus B Owbity wu | 7.1.1 HoBeilimme nocTuKeHUs] XUMHUYECKON HAYKH U XMMHUYECKON TEXHOJIOTUU OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YyesnoBeKa IIK' 1.2
Conep:kanue yuyeOHOro marepuaJja 2
Hogelimme AOCTHKEHHUS XWMHUYECKOW HAYKA M XMMHYECKOW TeXHOJoruu. Poib Xxumuu B
00ECIIEYCHUN 9SKOJIOTUYECKOM, DSHEPreTMYeCKOW W THIIEBOM  OE30MacHOCTH, Pa3BUTHH
MenuiuHbl. [IpaBuia noucka u aHanm3a XUMUYECKON WHGOPMAIMK U3 Pa3IMYHbIX HCTOUHHKOB
(Hay4dHas ¥ ydeOHO-Hay4JHas IUTepaTypa, CpeJICTBA MacCOBOM MH(popManuu, ceTb IHTepHET)
CamocrosiTesibHast paboTa odyuaromuxcs NelO 2
[Tounck n ananu3 UHGOPMALIMU O IPUMEHEHUH XUMUYECKUX BEIIECTB M TEXHOJIOTHH C yYETOM
Oyayuielr mpodeccuoHaIbHON ESITELHOCTH TI0 TeMaM: BaKHEHIIINE CTPOUTENILHbIE MaTepHAbI,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPACKU, CTEKJIO, KEpaMUKa, MaTepuaibl JUIsl 3JEKTPOHUKH,
IPUMEHSEMBIE B JKEIE3HOJOPOKHOM XO31CTBE
7.1.2 IlpomexxyTouHasi arrecrauus no qucumiumie. {uddepennnpoBannblii 3aueT 2 OK 01 OK 02
OK 07
IIK 1.2
Hmoz |l cemecmpa: MakcumanbHas ydeOHasi Harpy3ka (BCero) 42
O0s3aTenbHas ayAMTOpPHAsA yueOHas Harpyska (Bcero) 36
IIPAKTUYECKNE 3aHATUS 14

7ab0paTopHbIe 3aHATHS (PabOTHI)
camocTosTelbHas paboTa
muddepeHINPOBaHHBIN 3a4eT

N OO
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Hroro: MakcumanpsHas yueOHast Harpy3Ka (BCero) 72
O0si3atenbHas ay IUTOpHas yueOHas Harpy3ka (BCero) 61
IIPAKTUYECKUE 3aHATHSI 26

71a0opaTopHbIe 3aHATHUS (PabOThI) 10

caMOCTOsITelIbHas padoTa 11

KOHTpOJIbHAs paboTa 1

Hmoeosas ammecmayus 6 ghopme nuddepeHIIMpOBaHHOTO 3a4eTa




3. YCJIOBUSI PEAJIM3ALIMYA IPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JUCHUILINHDBI
3.1 Tpeﬁosaﬂnﬂ K MUHUMAJIBHOMY MaT€PUAJTBHO-TEXHUIECCKOMY oﬁecne'{e}mm

VY4eOHblii ipeMeT peanusyercs B yueOHoM kabunere: Jlaboparopust XuMuu 1 OMOIOTUU
Obopyodosanue yuebno2o kaburnema:.

1. [MocagouyHbie MeCTa MO KOJUYECTBY O0YUaIOIIUXCSI.

2. Pabouee mecTo mpemnogaBaTers.

3. Meromudeckre MaTepralibl IO TUCIUILTAHE

4.Becol ananutudeckue (1 mr.).

5. XumMuueckas 1mocyja.

6. Moenu KpUCTAIUTHYECKUX PereToK. (3 mT)

7.CoopHbIi ipubop A noyueHus ra3os (1 mrT.).

8.Habop Ne3 BC «Illemoum».

9. Habops! peakTHBOB 10 OPraHUYEeCKOH XHMHUH.

10. Habop nHAMKAaTOPOB.

11. HaGop miakaToB 110 HEOPraHWYECKOW U OPraHUYECKON XUMUH.

Texnuueckue cpeocmea 00yyeHus..

-TB

- BUJCOMArHUTO(HOH

- KOMITBIOTEP

AyouosuszyanvHvle cpedcmea 0OyueHus.
1. DVD Oprannveckas xumus. Yacts 2. [IpupogHbie UCTOYHUKN YTIEBOAOPO0B. CIIUPTHI H
(denonsl 13 onbiToB, 36 MUHYT.
2. . DVD Oprannueckas xumusi. Yacte 3. Anpneruapl U KapOOHOBBIE KHUCIOTHL. CII0KHBIE
a¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YriieBoabl. 11 onbiToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconaepkaliue OpraHUYecKue BeliecTBa. bemku.
CuHTeTHYECKHE BBICOKOMOJIEKYISIpHbIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «IlIxonbHbII XuMU4ecKuii SkcriepuMeHT» 150 MUHYT.

3.2. NudopmanuoHHoe obecnieyeHHe peau3aliu MPorpaMmbl



Ilepeuens peKOMEHIYeMbIX Y4eOHBIX W3IAHMIl, TOMOJHUTEIbHON JUTEPATYypPhl
HNHTepHeT-pecypcoB, 6a3bl JaHHBIX OMOIHOTEYHOTO (POHA:

3.2.1.0cHOBHBbIE€ HCTOYHUKHU:
1. AudunorenoBa M.B. Xumusi: ydeOHUK W TPAKTHKYM JUIS CPEIHEro Mpo(dhecCHOHATHLHOTO
obpazoBanus / .B. AudunorenoBa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3M., WCOp. ¥ JOMN. —
Mocksa: UznatensctBo FOpaiit, 2022. — 291 c.

3.2.2./lonoJTHUTEIbHbI€ HCTOYHUKM:
1. T'ycesa, E.B. Xumus ms CIIO.: y4e6.-meton. mocodue / M.P. 3uranmmuna, JI.1. Kynukosa;

Kazan. nar. uccnen. texnon. yH-T; E.B. I'yceBa .— Kazans : KHUTYVY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 14.03.2025) / - Pesxxum goctyma: it aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.IO. Xumus B mocTynmHOM W3IOXKeHHH: ydeOHoe mocobme mis cro / H.IO.
UYepuukosa.- 2-¢ u3., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld // JlaHb: JlleKTpOHO-OMOMMOTEeYHass cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamienus: 14.03.2025) / - Pexxum mocryma: mist
aBTOPH3. NIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypcebl:

1. HayuHo-monymsipHbIi IPOEKT «JIEeMEHThI OOJIbIION HayKu « ((u3uka, XUuMUsi, MaTeMaTHKa,
aCTpOHOMHS, HayKa O JKHU3HM, Hayka o 3emie). HoBOCTH Hayku, KHUTH, HAyYHO-TIOMYJISPHBIE

CTaThH, JIEKIWH, SHIMKIoneauu. https://postnauka.ru/themes/chemistry - mexkuuu mo XMMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum moctyrma: cBOOOIHBIH.

2. CaifT Hay4HO-TIOMYJIAPHOTO KypHajda «XuMmus u 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTyTIa: CBOOOTHBIH.

3. CaliT o0 XuMHUHU: KIACCUUYECKHE YYEOHUKH, CHPaBOYHUKH, DHIMUKIOMNEANH, MOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIUil, COCTaBICHUE ypaBHEHHH peakuuit. https:// www.
xumuk.ru/ Pexum gocTyma: cBOOOIHBIA.

4. Tlnatdopma Zoom i MPOBEICHUS OHJIANH-3aHITHI U BUACO-KOH(MEPEHIUHN. [ DIeKTPOHHBII

pecypce]. Pexxum mocryma: https://zoom.us/.

5. DOmnexTtpoHHass HH(POpPMAIMOHHO-OOpazoBarenbHas cpena Ha 1wiatrgopme Moodle.

[DnexTponHsIit pecypce]. Pexum nocrtyna: https://moodle.ospu.su/

3.3 IIporpamma olecrne4yeHa HeOOXOAMMBIM KOMILJICKTOM JIMIECH3HOHHOIO
NPOrpaMMHOI0 o0ecrne4eHus


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIVINHbI

KoHTpons u olleHKa pe3ysibTaTOB OCBOCHHUS OO0IIE00pa30BaTENbHOM JUCHIUIUINHBI

«XuMUA»  PaCKpBIBAIOTCA

qucpes AUCHUIITIMHAPHBIC

pE3yIbTATHL,

HaIlpaBJICHHBIC Ha

(dhopMupoBaHHE 00X KOMIIETEHIIUH 110 pa3/ieiaM U TeMaM COoAepKaHusl Y4eOHOTO MaTepuaa.

[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOrO 3a9eTa.

Oo6mue komnerennuu (OK),
JINYHOCTHBIE pe3ybTaTsl (JIP)

Paznen/Tema

Tun oneHoOYHBIX
MeponpHUATHH

OK.01

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 01poOC;

- 3agauu Ha COCTaBJICHUE
XUMUAYECKUX (HOPMYIT;

- 3amaHus Ha UCIOJIb30BAHUS
XUMUYECKOH CHMBOJUKH U
Ha3BAaHUM  COCIMHEHUH IO
HOMEHKJIaType
MEXTyHapOIHOTO coro3a
TEOPETHYECKON U MPUKIIATHON
XUMUU W TPUBHAILHBIX
Ha3BaHWU JJI1 COCTaBIICHUSA
XUMHAYECKHUX (HOPMYIT;

- 3acinymuBaHue COOOIEeHUI
Y OIIEHKA UX TIOJITOTOBKH;

- Pesynprar  BBIMOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX Pa0oT;

- PesynbraT  BBINOJIHEHUS
MPaKTUYECKON pabOTHI;
-[IpakTuKo-OpHeHTHPOBaHHbBIE
3aaHus;

- [TonGop,
npeoOpa3oBaHKe
nHhopmaruu

aHaM3 |
y4eOHOMH

OK.02

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

- 3aciymuBaHue COOOIIEHUI
U OLIEHKA UX MOJTrOTOBKH;

- 3a7aHusg Ha HCIOJIb30BAHUS
XUMHUYECKOH CHUMBOJIUKUA U
HA3BaHWM  COEIUHEHU IO
HOMEHKJIaType
MEXIyHApOAHOTO cor3a
TEOPETUYECKON U MPUKIIATHON
XUMUHU U TPUBUAIBHBIX
Ha3BaHUU [JJs1 COCTaBIICHUSA
XUMUYECKHX (HOpMYyIT;

- Pesynprar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesynprar  BBINOJHEHUS
MPAKTHYECKON paboThI;




-IIpakTMKO-OpUEHTUPOBAHHBIE
3a/laHus;

- IlonGop,
npeoOpazoBaHue
uHpopMauu

aHaM3 |
yueOHOI

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCeTHBIN 0npoc

- 3aciymuBaHue CooOIeHUN
Y OIICHKA UX MOJITOTOBKH;

- 3ajaHus Ha UCIOJIb30BAHUS
XUMUYECKOW CHMBOJUKH U
Ha3BAHUM  COCJUHEHUH IO
HOMEHKJIaType
MEXTyHapOAHOT O coro3a
TEOPETHYECKON U MPUKIIATHON
XUMUU U TPUBHAILHBIX
Ha3BaHMM JUISI COCTaBIICHUS
XUMUAYECKUX (HOPMYIT;

- PesynbraT  BBINOJIHEHUS
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynbraT  BBINOJIHEHUS
MPaKTHYECKON paboThI;

- PesynbraT  BBINOJIHEHUS
nabopaTopHO# pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aaHus;

- [TonGop,
npeoOpa3oBaHue
nHpopmaruu

aHaM3 |
y4eOHOMH

OK.07

P7: Tema 7.1

-[IpakTHKO-OpUCHTHPOBAHHBIC
3a1aHus;

- ITonGop,
npeoOpa3oBaHue
nHpopmanuu;

aHaM3 |
y4eOHOH

IIK 1.2

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

- 3aciymuBaHue COOOIIEHUI
1 OLICHKA HX IOJATrOTOBKH;
-IIpakTrKO-OpHUEHTHPOBAHHBIE
3aJaHM;

- IToxGop,
npeoOpa3oBaHue
uHpopmanuu;

aHaIM3 |
y4eOHOI

5 HEPEYEHB UCITOJIB3YEMbBIX METO10OB OBYUEHUS

5.1 TIlaccuBHBIE: ONpPOC, PENPOAYKTUBHBIE YHPAKHEHUS IO 3aKpEIUICHHI0O U OTpaboTKe

HU3YYCHHOI'O MaTepurajia

5.2 AKTUBHBIE H HHTCPAKTUBHBIC. 3BPUCTUYCCKUC 6606,[[]51, AUCKYCCHUH, prrJ’IHfI CTOJI,

Mpe3CeHTalus1, BUKTOPHUHA, KBCCT.




