[lokyMeHT nofnucaH NpoCToi 3NeKTPOHHOI NOLAMUCHI

WUHdopmaumsa o Bnagenbue:

®KWO: Xaramos Pywan Maputosuy [IpHIIOXeHHe.
LomxkHoctb: Oupektop MTXT - dunmana MpuslYIC

[ata nognucanus: 13.08.2026 22:46:06 K TIICC3 1o cnenuaibHOCTH
YHUKanbHbIil NPOTPaMMHBIiA KITHOY: 23.02.06 Texnuueckasi dKCILTyaTalus
69ece84290c49e5186ad52595c¢914e77484890f7 MOABHIKHOI'O COCTaBa JKEIIE3HLIX JOPOT

PABOYASI ITIPOTPAMMA OBIIEOBPA3ZOBATEJIBHOI'O ITPEIMETA
OVII 12. Xumus

AJI ClIeMUaJIbHOCTH

23.02.06 Texnuueckas FKCIUTyaTalys MOABUKHOIO COCTaBa YKENE3HBIX JOPOT
(HampaBJICHHE TIOATOTOBKHU: BaroHbI)

baszosas noocomosxa
cpeodnezo npogheccuoHaIbHO20 00PA308AHUA

(200 nauana noozomosxu.:2026)



COJEPKAHHUE

cTp.
1. OBIIASI XAPAKTEPUCTHKA PABOYEH IPOTPAMMBI 3
YYEBHOI'O IIPEIMETA

CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJJMETA 4
YCJIOBUSA PEAJIMBAIIMA ITPOI'PAMMBI YYEBHOI'O 12
INPEIMETA

2. KOHTPOJIb U OLEHKA PE3YJIBTATOB OCBOEHUsA 14
YYEBHOI'O IIPEIMETA

3. IIEPEYEHb HCIOJIB3YEMBbBIX METOJOB OBYYEHUS 15

1 OBIIASI XAPAKTEPUCTUKA PABOYEN IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O
HNPEIMETA
oY 12. XUMUs



1.1 Mecto mnpeaMeTra B CTPYKType OCHOBHOW TnpodeccHOHAIBbHONH 00pa3oBaTe IbHOM

MPOorpaMmbI
O0mmeoOpazoBaTeIbHBIN npeaMeT «XUMUSD SIBJISIETCSA 00s13aTeNbHON Y4acThIO

obmeoOpaszoBarenpHoro IuKiIa obpaszoBarenbHoir mporpammbl CIIO B coorBerctBuun ¢ PI'OC mo
cneunanbHoct  23.02.06 Texuuueckass »SKCIUTyaTalUsl TMOJBHKHOTO COCTaBa IKEJIE3HBIX JOpPOT
(HarmpaBJIeHHE TTOITOTOBKHU: BATOHBI)

[lpu peanuzanuu paboyeil MporpaMMbl MOTYT HCIOJB30BAThCS pa3ziIMUHbIe 00pa3oBaTelIbHbBIC
TEXHOJIOTUH, B TOM YHUCJIEC TUCTAHI[MOHHBIE 00pa30BaTEIbHBIEC TEXHOJIOTHH, SJIEKTPOHHOE 00yICHUE.

1.2 Hesan u n1anupyemMble pe3yJibTaThl
1.2.1 Ilean:

Henb mucimmmHb! «XuMushy: CPOpMUPOBATHh Y 00ydJarONMXCs 3HAaHUS U YMEHHUS B 00JIaCTH XHUMUH,
HaBbIKM UX IPUMEHEHHUSI B IPAKTUYECKON MTpodeccHOHaIbHON AEATETbHOCTH.

B pesynbrare ocBoeHUS y4eOHOM TUCIUIUIMHBI 00YJaIOMMICS JOKEH

yMeThb:

- Ha3bIBaTh U3y4YEHHBIE BELECTBA 10 "TPUBUAIBHON" I MEXAYHAPOIHOM HOMEHKIIATYPE;

- OIpEAeNATh: BAJEHTHOCTh M CTENEHb OKUCICHUS XMUMHMYECKUX 3JIEMEHTOB, TUI XMMHYECKOU
CBSI3M B COCIIMHEHMSIX, 3apsA] HOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCTUHEHHUI,
OKHCIIUTENb W BOCCTAHOBUTENb, NPHUHAAIEKHOCTh BEIIECTB K Pa3IMYHBIM KIaccaM OpPraHHYECKHX
COCIIMHEHUH;

- XapaKTepHU30BaTh: 3JIEMEHTHl MaJIbIX IIEPUOJOB IO UX MONOKEHUIO B [lepronuyecko cucreme
JA.W. MenneneeBa; oOIME XUMHUUYECKHE CBOMCTBA METAIOB, HEMETAIOB, OCHOBHBIX KJIacCOB
HEOPraHMYECKUX U OPraHMYECKUX COCIUHEHUM; CTPOCHME U XUMHUUYECKHE CBOMCTBA HM3Yy4EHHBIX
OpPraHUYECKUX COCIUHEHUN;

- OOBACHSATBH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOTY XUMUUYECKOM
CBs3M (MOHHOM, KOBaJEHTHOW, METAJUIMYECKOM), 3aBUCHUMOCTh CKOPOCTH XMMHUUYECKOHW pEaKuuu Hu
MOJIO’KEHU I XUMUYECKOTO paBHOBECH A OT Pa3IMUHBIX (JAKTOPOB;

- BBINOJHATH XUMHUYECKUH SKCIEPUMEHT IO pPAclO3HABAHWIO BAKHEMIIMX HEOPraHMYECKUX U
OpraHUYECKUX BEILECTB;

- MIPOBOJUTH CAMOCTOSITENBbHBIN MOMCK XMMHUYECKOH MH(OPMAIIHU C UCIIOJIb30BAaHUEM Pa3IUnYHBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHBIX HW3JaHUI, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecypcoB VHTepHera);
UCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH AJsl 00padOTKH U Mepefayd XMMUYECKOH MHPOPMALUK U ee
MpEICTaBICHUS B Pa3InYHbIX (OpMax; UCIOIb30BATh IPUOOPETEHHBIEC 3HAHUS U YMEHUS B IIPAKTHUECKON
JESTEIbHOCTH U TIOBCEJIHEBHOW MU3HMU JUI. - OOBSCHEHUS XUMMUYECKUX SIBICHMH, MPOUCXOISANMX B
npupone, ObITY M Ha IPOU3BOJCTBE; - OMNPEICICHHS BO3MOXXKHOCTH IPOTEKAHUS XUMHUYECKUX
IIPEBPAILEHUN B PA3JIMYHBIX YCIOBUAX U OLIEHKU UX IIOCIEACTBUI;

- KOJIOTMYECKH TPaMOTHOIO ITOBEJICHHUS B OKPYXAIOIEH cpelie;

- OLEHKH BIIMSIHMS XMMHYECKOTO 3arpA3HEHMS OKPYXKAIOIIEW Cpelbl Ha OpPraHU3M YEIOBEKa U
Jpyrue XUBbIE OPraHU3MBbI;

- Oe3omacHOro oOpalieHUsi € TOPIOYMMU U TOKCUYHBIMHM BELIECTBAMM, JIaOOPATOPHBIM
o0opynoBaHuewM;

- IIPUTOTOBJICHUS PACTBOPOB 33JJaAHHON KOHLIEHTPALUH B OBITY M Ha POU3BO/ICTBE;

- KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XWMHYECKOW WH(OpMAaIuu, MOCTYIAONEH W3 pasHBIX
HNCTOYHHKOB;

- TOHMMAaTh  B3aUMOCBS3b  y4eOHOW  JMCHMUIUIMHBI €  OCOOGHHOCTAMH  Ipodeccuu
npodeccroHaIbHON IESTETbHOCTH, B OCHOBE KOTOPBIX JI€KaT 3HAHUS M0 TaHHON y4eOHOM NHCHUIUIMHE.

3HATH:

- Ba@KHEWIME XUMHYECKUE IOHSTHS: BEUIECTBO, XUMHMYECKUH DJJIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTEJIBHBIC aTOMHAasi M MOJCKYJISpHAas MacChl, MOH, AJUIOTPOIHsS, HM30TOIBI, XMMHYECKasi CBA3b,
JIEKTPOOTPULIATENIBHOCTD, BaJICHTHOCTb, CTEIIEHb OKMCICHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM,
BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUSI, PacTBOPBI, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
AJIEKTPOJIUTHYECKas AUCCOLMALUs, OKHCIUTEIb M BOCCTAHOBHUTENb, OKUCICHHUE U BOCCTAaHOBJICHHE,



TerjaoBo »(deKT peakuuu, CKOPOCTh XWMHUYECKOW pEaKlUM, KaTajau3, XHMHYECKOEe DPaBHOBECHE,

yl"J'IepO,Z[HLII\/'I CKCJICT, (I)YHKHHOH&HBH&H rpyiiiia, n30Mepus, rOMOJIOTUA;

- OCHOBHBIC 3aKOHLI XUMHH: COXpAHCHUA MACChI BCHICCTB, ITOCTOAHCTBA COCTAaBa, Hepﬂonnqecmﬁ

3aKOH;

- OCHOBHBIE TEOPUM XUMHUH: XUMHUUYECKON CBS3M, DJIEKTPOJUTHUYECKON HUCCOLMALMH, CTPOEHUS
OpPraHMUYECKUX COCAUHECHUI;
- Ba)KHEHIIME BEILECTBA U MaTe€pUajbl: OCHOBHBIE METAJIBI U CILIABBI; CEPHAsi, COJISIHAS, a30THAs
U YKCYCHasl KUCJIOTHI; IIEJIOYH, aMMHAaK, MUHEpalIbHbIe YIOOPEHHS, METaH, STUJICH, alleTHJICH, OE€H30II,
ATaHOJI, XKUPBI, MblJIa, TJIIOKO3a, caxapo3a, Kpaxmall, KJeT4yaTka, OeJIKH, HICKYCCTBEHHbIE U CUHTETUUYECKUE
BOJIOKHA, KAY4yKH, I1JIACTMACCHI.

1.2.2. [lnanupyemble pe3yabTaThbl ocBoeHus npeamera B coorBeTcTBUM ¢ ®I'OC CIIO n Ha ocHoOBe

P1rocC COO

Oco6oe 3HaueHue TuCIUIIINHA uMeeT npu ¢popmupoBanuu u pazsutun OK u T1K.

Oo6mme ILtanupyemblie pe3yJabTaThbl 00y4eHUS
KOMITe Te HIIMH O6ume? JMCUMILIHHAPHDI €2
OK 01. B yacTu Tpy10BOro BOCIIMTAHUS : - BJIAJIETH CUCTEMOH

Br16upats criocoOsl
pelieHUs 33134
npodeccuoHaIbHON
JeATEeIbHOCTH
MPpUMCHUTCIIBHO

K Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TpPYAY, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPYIOJIIOOHE;
- TOTOBHOCTh K AaKTUBHOW JEATEIILHOCTH

TEXHOJIOTUYECKON 51 COLMAJIBHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh
VHULMUPOBATH, IJIAHUPOBATh 51
CaMOCTOSITEIBHO BBINOJIHATH TaKyo
JESITeNIbHOCTD;

- UHTEpEC K pa3inyHbIM  cdepam
npodeccuoHaIbHON

NESTeNIbHOCTH,

OBiajeHne yHMBeEpPCAJIbHBIMH y4eOHBIMU
NMO3HABATEJIbHBIMH e HCTBUSAMMU:

a) 0a3oBble JOruvyecKue JeicTBHs:

- CaMOCTOATENFHO  (OPMYITHUPOBATH u
aKTyaJu3upoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJINBATb CYHIGCTBCHHbIﬁ IMpU3HaK UJIN
OCHOBAHWUs JUIsl CPaBHEHU S, KIacCU(UKALIUU 1
0000IIICHHST;

- ONpEIEJATh e IEATENbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH UX JOCTHIKEHUS;

- BBISBJISTH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS]
B paCcCMAaTprUBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBl B JEATEIBHOCTD,
OLICHUBATh COOTBEICTBUE DE3YIIBTATOB LIEILIM,
OLICHUBATb PUCKA HOCJICI[CTBI/Iﬁ JCATCIIBHOCTH ;
- pa3BUBaTh KpEaTHMBHOE MBbILUICHUE IpHU
pelLeHUH KU3HECHHBIX TPOOIIeM

0) 0a30BbIe HCCIEI0BATEIbLCKIE IECTBUA:
- BJIAZICTH HaBbIKaMH y‘I€6HO-

XUMUYECKHX 3HaHUU, KOTOpas
BKJIIOYAECT: OCHOBOIIOJIAraolye
MOHATHUS (XUMUYECKUM 3JIEMEHT,
aToM, DSJIEKTpOHHas 000JI0uKa
atroma, S-, P-, d-3JCKTpPOHHBIC
opOuTanu aTOMOB, HOH,
MOJIEKyIa, BAJICHTHOCTb,
AJEKTPOOTPULIATEIBHOCTB,
CTETIeHb OKUCIICHHUSI, XAMUYeCcKast
CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, YIIepOIHBIH
CKeJIeT, (PyHKI[MOHAJIbHAs TPYIIIA,
pajuKai, W30Mepus, H30MEpHl,
TOMOJIOTHYECKUH Psill, TOMOJIOTH,
YIIIEBOAOPOABI, KHCIOPOIA- H
a30TCoJep)KANEe  COCIHMHEHMUS,
OMOJIOTHYECKU aKTHBHbIE
BellecTBa  (YIJIEBOBI, JKUPBHI,
OenKi), MOHOMEp, IOJUMEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCMHEHHUS, KPHUCTAUTNYECKas
pemeTka, THIBI  XUMHYECKUX
peaxuuni (oKuCIUTENBHO-
BOCCTaHOBUTENIbHBIE, JK30- H
SHAOTEPMHUYECKHE, peakiuu
HOHHOTO OoOMEHa), pacTBOD,
AJIEKTPOJIUTHI, HEBJIEKTPOIMTHI,
AIIEKTPOIUTHYECKAS
T CCOTTHAITHS,
BOCCTaHOBUTEb,

OKHCJTUTEIIb,
CKOpPOCTh

JucnumimHapHsle (MTpeIMETHBIE) pe3yibTaThl yKa3bIBAaIOTCS B COOTBETCTBHH ¢ WX MOJHBIM mnepedHeM Bo ®OI'OC COO ot
17.05.2012 r. Ne413 (B nocnenueii penakiuu ot 12.08.2022)




M CCIIEI0BATEIBCKOM u MPOEKTHOM
JESTEIbHOCTA,  HAaBBIKAMHM  pa3pelieHust
npolIieM;

- BBIABJIATH NPUYHUHHO-CIICACTBCHHBIC CBA3SHU U
aKTyaJIn3UPOBATh 3a]1a9y, BBIIBUTATh TUIIOTE3Y
€¢  peleHWs, HaXOmUTh  apryMEHThl IS
TIOKA3ATEILCTBA CBOMX YTBEPIXKICHHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS

- AQHAMM3UPOBaTh TMOJYYCHHBIE B  XOJE
pelieHnsa 3amadd  pe3ybTaTbl, KPUTUYECKU
OLICHUBATh 170 JTOCTOBEPHOCTD,
MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCIIOBU X

- YMCTB ICPCHOCUTL 3HAHWS B ITIO3HABATCIIbHYIO
" MIPaKTHUYECKYIO obmactu
KHU3HEEATeTbHOCTH,

-  YMCTb MHTCTPUPOBATH 3HAHUA W3 PA3HBIX
MpeMETHBIX 001acTel;

- BBI/IBUTATh HOBBIE UJIeH,
OPUIVHAIIBHBIC TMMOAXOAblI U PCIICHU A,
- CIOCOOHOCTh ~ MX  HCIOJIb30BAaHUS B
MO3HABATEILHON U COIUATIBHON TIPAKTHKE

Tpe/yIararh

XUMHYECKOH peaKiuu,
XUMHUUYECKOe paBHOBecHUe),
TEOPUM U  3aKOHBI (Teopus
XUMHYECKOTO CTPOCHUS
opranuyeckux BemgecTB  A.M.
byrneposa, Teopus
BJIEKTPOJIM TUYECKOU

JUCCOIMALINU, TEPUOANIECKUI
3akoH [[.MI. MenaeneeBa, 3aKOH
COXpaHEHHU S MAaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3bIK XUMUH,
(hakTONMOTHYECKUEe CBEIEHUS O
CBOMCTBAx, COCTaBe, IOITY4ECHUH U
6e30macHoM U CITOJIb30BAHU U
BOXHEHIIMX HEOPTaHUYECKUX M
OPTraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW IeATETbHOCTH
YEIIOBEKa,

- YMETb BBISBJISITH XapaKTepHbIC
TIpU3HAKA U B3aUMOCBS3b
W3Y4YEHHBIX OHATUM, TPUMEHSITh
COOTBETCTBYIOIIME MMOHATHUS IPU
OTIMCAaHUU CTPOCHUS U CBOWUCTB
HEOPraHUYECKUX U OPTaH MIECKUX
BEIIECTB M HX MPEBPAILCHUN;
BBISIBJISITh B3aMMOCBSI3b
XUMHUYECKAX 3HAaHUU c
MOHSATHUSIMU U MPEJICTABICHU IMU
JIPYTUX  €CTECTBEHHOHAYUHBIX
MIPEIMETOB;

- YMETh W CIIOJIb30BATH
HAaMMEHOBAHUS XUMHYECKUX
COCIMHEHUM MEXKIyHAPOIHOIO
coro3a TEOPETUYECKOU u
MPUKIATHOMN XUMHUH u
TpUBHUAIBHBIE Ha3BaHUS
BOXHEHIIMX BEINECTB (ITHUJIEH,
alleTHJIeH, TDIHIEpUH, (eHOI,
dopmanbaeru, YKCYCHasI
KHACJIOTA, TIIMUMH, YrapHbIA Tras,
YIIACKACIBIN ras, aMMHaK,
rameHas M3BECTb, HerameHas
W3BECTb, TMUTbEBAas coAa U
JPYIUX), COCTaBIATh (POPMyIIBI
HEOPraHUYECKUX U OPTaH MIECKUX
BEIIECTB, YPABHEHU SI XUMUYECKUX
peakiuii, oOBSICHATh UX CMBICIH;
MMOATBEPKAATH XapaKTepHbIE
XMUMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMH U 3aIUCAMU
YpaBHEHU XUMHYECKHX
peaKIIuii;




- yMETb yCTaHaBJIUBATh
MPUHAUIKHOCTh ~ U3Y4EHHBIX
HEOpPraHU4eCKUX u
OPTraHWYECKHX  BEIECTB K
ONpeJeNieHHbBIM  KlaccaM |

rpymnmnam COCIMHEHU,
XapaKkTepru30BaTh HMX COCTaB M
BakHEH e CBOMCTBA;
OnpenensaTh BU/IbI
XUMHYECKIX CBsI3eH
(KoBaJICHTHaA, HWOHHas,

MeTaJlINYecKas, BOJOPOAHAs),
TUITBI KPUCTAUNIMYECKUX PELIETOK
BEIIECTB;  KIACCU(HUIIUPOBATH
XUMHUYECKHE

peakuuu;

- copMHPOBATH NPE/ICTABICHUS:
0 XHMHYECKOM COCTaBJSIONICH
€CTECTBEHHOHAYYHOU KapTHHBI
MHpa, POJId XUMUH B MO3HAHUU

SBJICHU I NIPUPOJIBI, B
(GOpMHPOBAHUN MBILUIEHUS U
KyJbTYpbI JIMYHOCTH, ee

(GyHKIIMOHATBHON TPAMOTHOCTH,
HEOOXOUMOM Al pelleHus
MPaKTUYECKUX 3a1a4 u
9KOJIOTUYECKH OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO
U IPUPOJIHOI cpene;

- YMEeTh POBOAMUTDH PACUETHI MO
XUMUYECKUM  QopMylnaM U

YpaBHEHUSIM XUMHUYECKUX
peakiuii ¢ HCIOJb30BAaHUEM
dr3IIecKux BEJINYUH,
XapaKTepPU3yIOIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MAacCHhI, o0BeMa
(HOpMaJlbHbIE YCIIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA;
MCIOJIB30BATh CHCTEMHbIE
XUMHUYECKIE 3HAHUS ULt
TPUHSTHS pemeHu i B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUSX, CBSI3aHHBIX  C

BCHICCTBAMU U UX TPUMCHCHUCM.

OK 02.
Hcnonn3oBarth
COBpPEMEHHBIEC

cpeacrBa IIOMCKA,

aHaIM3a
HUHTEPIPETAUN
uHpopMaIuu
uH(opMarmoHHbIE

u

u

B 06;1acTH LIEHHOCTH HAYYHOI0 MO3HAHUS:
- c(hopMUPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKU,
OCHOBAHHOIO Ha JMIOTe KYIIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B
MOJIMKYABTYPHOM MUDE;

- COBEpIIICHCTBOBAHHE  SI3BIKOBOM U
YUTATEJIbCKOM  KyJIbTYphl KaK  CpEICTBA

- yMeTb IUIAaHUPOBAaTb U
BBIMOJIHATH XAUMHYECKU N
JKCIIEPUMEHT (npeBpareHus
OpraHUYECKHX BEUIECTB IMpHU
HarpeBaHuu, MOJy4E€HUE FTUIICHA
U  U3Yy4CHUE €ro  CBOWCTB,
KAaueCTBEHHBbIE  pEaKlUu  Ha
aIBJETUABI, Kpaxmall, YKCYCHYIO
KUCJIOTY; JeHarypaius OeIKoB




TEXHOJIOTUU JUIs | B3aUMOJEHCTBUS MEKIY JIIOJIbMU U [TO3HAHUS | IPU  HAarpeBaHUM, I[BETHBIE
BBITIOTHEHUST  3a/a4 | MHPa, peakuuu OEIKOB; MPOBOAUTH
npoQeCcCHOHAIBHON | - OCO3HAHME IICHHOCTH HAYYHOM JEATEIBHOCTH, | PEaKMH ~ MOHHOIO  OOMEHa,
JIEATEIBLHOCTH. TOTOBHOCTb  OCYILECTBJISTh IMPOEKTHYIO U | ONPENeNsiTh  Cpedy  BOJHBIX
M CCIIEZI0BATEIILCKYIO NIeATeNIbHOCTh | paCTBOPOB, KaueCTBEHHbIE
WHJUBUIYAJIBHO U B TPYIIIE; peakuuu Ha cynbdar-, KapOoHaT-
OBiaieHne yHUBepCAJIbHbIMM Y4eOHBIMM | U XJIOpPUJ-aHUOHBI, HA KaTHOH
NMO3HABATEJIbHBIMH JeCTBUSAIMU: aMMOHUS; peuaThb
B) padoTa ¢ uH( opManmeii: HKCIIEPUMEHTAJIbHBIE 3aJlaud 10
- BJIAJIETh HaBbIKAMMU [1OJTy4€HHS HH(POpMaLKU | TeMam "Metamibt" u
U3  HCTOYHUKOB pasHbIXx  TUNOB, | "Hemeramisl'") B COOTBETCTBUH C
CaMOCTOSATENBHO OCYILECTBIIATH [IOMCK, aHAIN3, | TpaBUIIaMHU TEeXHUKH
CUCTEMATU3ALINIO u MHTEPIPETALNIO | 6€30MaCHOCTH IPH OOpaIleHUH C
HHpOpMAllMM  pa3IM4YHBIX  BUJOB U | BEIIECTBAMU U J1aOOpaTOPHBIM
(dopM mpencTaBIeHUS, 00Oopy/l0OBaHHEM; TPEACTABIIATH
- CO3/aBaTh TEKCThl B PAaMUHBIX (opMarax ¢ | pe3yabTaThl XUMHUYECKOTO
y4eToM Ha3Ha4YeHHs] WHQOpPMAIlMK W LEJeBOW | SKCIepUMeHTa B (opMe 3amucu
ayIMTOpUM, BBIOMpaAs ONTUMAIbHYIO (OPMY | ypaBHEHUH  COOTBETCTBYIOIIMX
NPEJICTaBJICHUS U BU3YAJIN3aLUH; peakuuii  u  QopmynupoBaTh
- OLICHUBATH JOCTOBEPHOCTD, JIETUTUMHOCTb | BBIBOABI  HAa  OCHOBE  ATHX

HHpOpMAIUY, €€ COOTBETCTBHE MPABOBBIM U | PE3YJIbTATOB;
MOpPaJIbHO-3TUYECKUM HOPMaM; - yMeThb aHaJIM3UPOBATh
- HCIIOJIBb30BATh CPEJCTBA MHPOPMAIMOHHBIX U | XUMHYECKYIO uH(dopMaIuio,
KOMMYHHMKAIIUOHHBIX TEXHOJIOTUN B PELICHUHU | MOJIy4aeMyto u3 pasHbIX
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U | HCTOYHHUKOB (CPEACTB MacCOBOM
OpraHM3allMOHHBIX 3aJauy C coOirogeHueM | nHpopmanuu, cetb MHTEepHET 1

TpeOOBaHUM 3PrOHOMUKH, TEXHUKH | APYTUe);

0e30macHOCTH, TUTHEHBI, | - BJIa/I€Th OCHOBHBIMU METOJAMU
pecypcocOepexeHus, MIPaBOBBIX U | HAy4HOTO MO3HAHMS BEIECTB U
THUYECKMX HOPM, HOPM HH(POPMALMOHHOHN | XUMHYECKHX SABJICHUIN
0e30macHoCTH; (naOmronenue, U3MEpEHHeE,
- BJIAIEThb HABBIKAMM PACllO3HABAHMs M 3AlMTHI | SKCIIEPUMEHT, MOJEINPOBAHNUE);
uH (opmarum, nHPOPMALM OHHON 6€30MaCHOCTH | - YMETh MPOBOJUTH PacyeThl MO
JUYHOCTHU XUMUYECKUM  (dopMyrnam |
YpaBHEHUSM XUMHUYECKUX
peakiuuii ¢ HCIOIb30BaHUEM
dr3IIecKux BEJIMYUH,
XapaKTepU3YIOIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMaIbHBIC
YCIOBHUSI) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOJIb30BATh
CHCTEMHbIE XUMUYECKUE 3HAHUS
Ui TPUHATUSA ~ pEUleHW B
KOHKPETHBIX KU3HEHHBIX
CUTYaLUsX, CBS3aHHBIX  C
BELICCTBAMU U X IPUMEHEHHEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | -  yMETh  IUIAHMPOBATb U
SddexruBHO CaMOCTOSITEIBHOCTH U CaMOOIIPEAEICHUIO; BBINIOJIHATh XUMHUYECKU I
B3aUMOJICHCTBOBATh | - OBJIAJICHUE HaBBIKAMH y4eOHO- | DKCIIEpUMEHT (mpeBpareHus
u paboTath B | MCCIIENIOBATENLCKON, IPOEKTHON M COLMAILHON | OPraHMYeCKUX — BEIIECTB  MPHU
KOJUIEKTHBE U | JEATECIBHOCTH; HarpeBaHUH, MOJIy4E€HUE STUIICHA
KOMaH]JIE. Osaanenne YHUBEPCAJIBHBIMU | ;i p3yyeHHE €ro  CBOWCTB,

KOMMYHUKATUBHBIMMU 1€ HCTBUSAAMMU:




0) coBMeCTHas 1eITeJIbHOCTD:

- IIOHMMAaTh U UCII0JIb30BATh IPEUMYILECTBA
KOMaHIHOW ¥ MHAUBUIYaJIbHON pabOTHI;

- TPUHUMATb LI COBMECTHOM JIEATENBHOCTH,
OpraHN30BbIBaTb U KOOPAUHHUPOBATH IEHCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBJATH IIJIaH
JNEUCTBUM, pacOpeiensaTh pPOJIU C  Y4ETOM
MHEHUH YJaCTHHUKOB OOCYXIaTh Pe3yJIbTaThl
COBMECTHOU paboTHI;

- KOOPJMHUPOBATh M BBINOJHATH pabOTy B
YCIOBHMSIX  PEAIbHOTO, BHUPTYalIbHOIO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHUS;

- OCYLIECTBJISITH ITO3UTUBHOE CTPATETMYECKOE
MOBEJCHUE B  PA3IUYHBIX  CUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITh
WHUIMAaTUBHBIM

Osaanenne YHHBEPCAJbHBIMHU
peryJasiTUBHBIMU /1€ HCTBUSIMH:

r) NpUHSATHE ce0si M APYTUX JIIO/ACH:

- IPUHUMATh MOTHBBEI U apryMEHTBHI IPYIUX
JIro1en pu aHanamn3e pe3yabTaToB
NEeATEeIIbHOCTH;

- IpU3HABaTh CBOE MpPaBO M MPABO APYIHX
JII0/Ieli Ha OIMOKU;

- pa3BUBaTh CIOCOOHOCTH MOHHUMATh MHpP C
MO3UIMH IPYrOT0 YEJI0OBEKA;

KaueCTBCHHbIE  pEakUMu  Ha
aJIBICTU/IBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypanus OeIKoB
IpU  HAarpeBaHUHU, I[BETHBIE
peakuu OEIKOB; MPOBOAUTH
peakiu ~ UOHHOTO  OOMeEHa,
ONpeNeNiTh  Cpedy  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakuu Ha CynbgaT-, KapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KATHOH
aMMOHUS; peuaTh
9KCIIEPUMEHTAJIbHBIE 33][a4u 110
TeMaM "Meramibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUIIaMHU TEXHUKH
0€30MacHOCTH NpU OOpALICHUH C
BEILIECTBAMU M JJAOOPaTOPHBIM
o0Oopy/l0BaHNEM; HPEICTABIATh

pe3yabTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUUM  COOTBETCTBYIOIIMX
peakuuii  u  (OpMYIUPOBATH
BBIBOABI HAa  OCHOBE JTHX
PE3yJIbTaToB

OK 07. B 001acTH 3K0J10THYECKOTO0 BOCTTUTAHMSI : - c(hopMHUPOBATH MPEICTABICHUS:
CopeiicTBOBaThH - copMHUPOBAHHOCTH DKOJIOTHYECKOM | O XUMHUYECKOH COCTaBJISIONICH
COXPaHEHUIO KyJIbTYpbl, TOHUMAaHUE BJIMSHUS COLMAIBHO- | €CTECTBEHHOHAYYHON KapTHHBI
OKpYKaroIe cpesipl, | JKOHOMUYECKUX IIPOIECCOB HA COCTOSHHME | MUPA, POJM XMMHH B IIO3HAHUU
pecypcocOepexeHuto, | IPUPOIHON U COLUAIBHON CPETIbl, OCO3HAHME | ABJICHUI NIPUPOJIBI, B
NpUMEHATh  3HaHMA | IOOAIBHOTO  Xapakrepa  JKOJOTUYECKUX | OPMUPOBAHUM  MBIIUIEHUS |
06 W3MeHeHuy | pooiem; KYJBTYPbI JINYHOCTH, ee
KIMMAaTa, TPHMHIMME | - [IAHUPOBAHHUE U OCYIICCTBICHNC TISUCTBUIA B | (PYHKITMOHAIIBHOH TPaMOTHOCTH,
GepexkITHBOTO OKpYXKAIOIeH cpelie Ha OCHOBE 3HAHUS IeJIeH | HEOOXOMUMOW I peIIcHUs
IPOU3BOJICTBA, YCTOMYHUBOTO pa3BUTHUA YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1auu
3(deKTHBHO aKTMUBHOE HENpUsTUE JEUCTBUN, IPUHOCSIIMX | SKOJOTMYECKH O0OOCHOBAHHOTO
NeiiCTBOBATh g | BPEI OKpYKaIOILEH Cpese; OTHOLLCHUS K CBOEMY 310POBbIO
Ype3BBIYAITHBIX - yMEHHE MPOTHO3UPOBATH | ¥ IPUPOJHOU CPELE,
CUTYaLHIX. HeOJIaronpUsITHBIC DKOJIOTMYECKUE | - YMETh COOMI0JaTh IpaBHIIa
MOCIIEICTBUSA PEANPHHUMAEMBIX | SKOJIOTHYECKH L€JIECO00Pa3HOIo
JEUCTBUM, IPETOTBPAILATH UX; TOBEICHUS B OBITY U TPYIOBOM
- pacumMpeHue  OmbITa JIESITENBHOCTH | NEATEIBHOCTA B HENSX
3KOJIOTUYECKON HAIPABJIECHHOCTH; COXpPaHEHMSI CBOETO 3/I0POBbS U
- OBJIQZICHUE HaBbIKAMH y4EOHO- | OKPYKAFOIIEH IIPUPOIHON CPEIBI;
HCCIICA0BATEIIbCKOM, IIPOCKTHON U COLIMaJIbHON YYUTEIBATh OIIaCHOCTDH
NEATCIIBHOCTH, BO3JICUCTBUS Ha JKABBIE
OpraHHU3Mbl ONPEAECICHHBIX
BEIIECTB, MOHHUMAas  CMBbICI
IOKa3aTens IIpeICIIBHON
JIONYCTUMOM KOHILIEHTPALIUU
K 1.2 - YMEHHE OINpEeNeisITh KOHCTPYKTHBHBIC | - cPOPMUPOBATH MPEICTABICHHUS:
[IpoBoauTH 0COOCHHOCTH Y3JIOB u JIeTaJIeil | 0 CBOMCTBAX METAIIJIOB, CILJIaBaX,




TEXHUYECKOE
oOciy>kuBaHue
PEMOHT
KEJIe3HOIOPOKHOTO

n

INOABHKHOI'O COCTaBa

B COOTBETCTBHU
TpeOOBaHUSIMH
TEXHOJIOTUYECKUX
MIPOIECCOB

C

KEJIE3HOIOPOXKHOTO MTOJIBH)KHOTO COCTaBA;
-  TNOHMMaHUE CHUCTEMbl  TEXHHYECKOTO
00CITy)KHBaHUS " pemMoHTa
KEJIE3HOIOPOKHOTO MOIBMKHOTO COCTaBa

BUJAX  KOppO3uH,  0OJIacTh
MNPpUMCHCHUA HEMCTAJNIMICCKUX U
KOMITIOBMIIMOHHBIX MAaTCpHuajloB,
BHJIaX M CBOMCTBaxX TOIUIMBA,

CMa304YHbIX u 3aIMTHBIX
MaTrepuaiax, CBOMCTBaxX
HEOPraHUYECKUX u
OPraHUYECKUX COEAMHEHU,

MapKUPOBKE U MEPEBO3KE IPY30B
110 JKEJIE3HOM Jlopore.




2 CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3ZOBATEJIBHOI'O IIPEJIMETA

2.1 O6beM THCHMIVIMHBI M BU/IbI Y4eOHO# padoThl

Bun yueOHoit padoThl

O0BLEéM B yacax

O0bém oOpa3oBaTeIbHON JUCHUIIIMHBI

72
B TOM YHCJIE:
OcHOBHoOE coep:KkaHue 72
B TOM YHCJIC:
TEOPETHYECKOE O0yIeHHUE 25
MIPAKTUYECKUE 3aHSATHS 22
J1abopaTopHbIe 3aHATHS 10
caMoCTosATeIbHAs paboTa 11
IIpog eccHOHANBHO-OPHEHTUPOBAHHOE CO/ePAKAHUE
B T.U..
TEOpETUYECKOe OOyJeHHE 25
MPAKTUYECKUE 3aHATHS 4
KOHTPOJIbHBIE PadoThI 1
B coomeemcmeuu ¢ yueOHviM naaHom no umoeam | cemecmpa ammecmayus
npOBOOUMCsL 8 (hopMme KOHMPOTILHOU padbomul.
[Ipome:xyTouHas arrectanus (B hopme muddepeHIMPOBAHHOTO 3aUeTa) 2




2.2 TemaTu4yecKuii IVIaH U COAEPKAHME TIPeIMeTa

1

2

4

HanmMmeHOBaHue pa3aejioB U TeEM

Cozlepmalme yqeﬁnoro MaTepuajia, IPAKTHYCCKUEC U J'IaﬁOpaTOPHBIe 3aHATHUA,
CaMOCTOATECJIbHAaA pa60Ta oﬁyqaloumxm

Oobem
4acoB

® opmMupyeMbIe
KOMIIeTe HIMH

Pa3neu 1. TeopeTudyeckne 0CHOBbI XUMHU

8/1

Tema 1.1 Ctpoenue aToMOB.
[lepronnueckuii 3aKoH U
MepruoMYecKasi CucTeMa
XUMHYECKUX djieMeHTOB JI.1.
MeneneeBa

1.1.1 OcHOBHBIC TOHSTHS ¥ 3aKOHBI HEOPTaHUYECKOH 1 00mmeit xumuu. [leproandeckas
cucrema xumuuecknx anemeHToB [[.1. MenneneeBa. CtpoeHue atoma

OK 01 OK 02

Copep:xkanue yueOHOro MmaTepuajia

CoBpeMeHHas1 MOIENb CTpoeHHs aroMa. CHMBOIMYECKUI SBBIK XUMUHM. XUMWYECKU 3JIEMEHT.
OnektpoHHast koH(urypamnus aroma. Kiaccudukarus xumuueckux 3jemeHToB (S-, p-, d-
aJIeMeHThI). BanieHTHBIE 371eKTpOHBI. BasieHTHOCTb. DeKTpoHHAas NPUPOJa XUMUUECKON CBSI3U.
DIIEKTPOOTPULIATEILHOCT. BUIbI XMMUYeCKo#l CBS3U (KOBaJIEHTHAs, HOHHAs, METAJTTNYecKasl,
BOJIOPO/IHAs) U CIIOCOOBI €€ 00pa3oBaHMUs.

[lepnomueckass  cucrema xummueckux eMeHToB M. MenneneeBa. ®Dusnyeckuil  cMbICT
Ilepomiueckoro 3akoHa JIWM. MenneneeBa. 3akOHOMEPHOCTH HW3MEHEHUSI CBOMCTB  XMMHYECKUX
IEMEHTOB, OOpa3yeMbIX MMM TIPOCTBIX W CIOXKHBIX BEIIECTB B COOTBETCTBUM C TIOJIOXKEHHIEM
XMMHMYECKOTO 3rieMeHTa B Ileproamdeckoli crucreme. MHpPOBO3PEHUECKOE M HAYYHOE 3HAYCHUE
Ilepuommueckoro 3akona J[J. MenneneeBa. [lpornoser I MenpgeneeBa. OTKpbITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB

CamocTrosiTeibHas padoTa odyuyarommxcsa Nel

KoHcrekr, moAroroBka cooOmieHWid Ha TeMbl 1O BbIOOpY: HaHoTexHomorus Kkak
MIPUOPUTETHOE HAIIPABJICHUE PA3BUTHUSA HAYKW WM MPOMU3BOACTBA B Poccuiickont denepaunu;
PammoaktuBHOoCTh. lcmosib30BaHME pPAaJMOAKTUBHBIX HM30TONOB B TEXHUYECKUX LIEJSX.
PenTrenoBckoe wu3iydeHHME M €ro HMCIOJIb30BAaHHE B TEXHUKE M MeauluHe. Pemienue
TEOPETUUECKUX M SKCIEPUMEHTAIBHBIX 3a7a4 MO BONPOCAaM: OCHOBHBIEC IOHSTUS XUMUH,
OCHOBHBIE 3aKOHbBl XUMHHU. PacueTHble 3aJaud Ha HAXOXJIEHHE OTHOCHUTEIIbHOU
MOJIEKYJISIPHOM MAaccChl, OIPEICIICHUE MAcCOBOM JOJU XMUMHYECKMX JJIEMEHTOB B CIOKHOM
BEILIECTBE.

1.1. 2 IlpakTnyeckoe 3ansaTHe Nel Pemenue pacueTHbIX 3amay mo teme: "OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI M PACUYETHI 110 YPAaBHEHUSIM XUMHUECKAX PeaKuuii”

OK 01 OK 02
K 1.2

1.1.3 IIpakTuuyeckoe 3aHsaTHe Ne2 PemeHue 5SKCIEPUMEHTANBHBIX 337ad IO TeMe:
[lepronnueckas cucrema xumudeckux saeMeHToB [[.. MenneneeBa. CtpoeHne atoma

OK 01 OK 02
K 1.2




1.1.4 TlpakTnyeckoe 3anaTHe Ne3 PerieHune 3KClIEpUMEHTANbHBIX 337a4 MO TeMe: Tumbl
XUMHUYECKHX CBsA3EH. TUIBI KPUCTAIIIMUECKUX PEIIETOK

OK 01 OK 02

Pa3neu 2. Xumnuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHAX
peakuuii

2.1.1 Knaccudukanus v THIIBI XUMHYECKUX PEAKI[Ui HEOPTAaHUYESCKUX COCTMHCHUM

OK 01 OK 02
K 1.2

Copep:xkanue yueOHOro matepuajia

Knaccuukanuss ¥ THUOBI XUMHUYECKUX pEaKIUN € ydyacTHEM HEOPraHWYECKMX BEIECTB.
CocraBiieHUEe YpaBHEHUI PEaKIHi COCITUHEHUs, PA3IoOKEHUs, 3aMEIICHUs, OOMEHa, B T.U.
peaxuuii TopeHusl, OKUCICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEHHST ~ OKWCICHHS-BOcCTaHOBIIeHWs.  CtermeHbp  okucieHus. OKUCIHTENh H
BoccTaHOBUTENb. COCTaBliecHWE W ypaBHUBAaHUE OKUCIHUTEIBHO-BOCCTaHOBUTEIBHBIX
peaxkuuii MeTOIOM JJIEKTPOHHOTO OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTENBHBIC PEAKIINU B
npupoac, MpoON3BOACTBCHHLIX MPONCCCAX U JKUBHCACATCILHOCTU OPTraHN3MOB.

CamocrosiTesibHasi pabora o0yyaronmxcss Ne2
Amnanu3 u npeoOpa3oBaHue yueOHON WHPOPMALIUH.

2.1.2 TIlpaktuueckoe 3ansitue Ned PemeHue 3KCIIEpUMEHTAIBHBIX 3a7a4 IO TEME:
"OKHMCIUTENBHO-BOCCTAHOBUTENBbHBIE PEAKIIUH "

OK 01 OK 02
IIK 1.2

Tema 2.2 JaexkrTpojauTuyeckas
JTUCCOLMALIMS ¥ HOHHBIH 00MeH

2.2.1 PacTBOpeHue Kak (PU3MKO-XUMUYECKUH TPOIIeCC.

OK 01 OK 04
[IK 1.2

Copep:xkanue y4eOHOro MaTepuaJia

Teopus 3aeKTPOIUTHYECKON aucconuanuu. MIoHbI. DIEKTpoanuThl, HEJIEKTPOIUTHL. Peakun
noHHOro ooMeHa. CocTaBICHHE PeaKIMii HOHHOIO 0OMEHAa MMyTeM COCTaBJICHUS UX IMOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUN. KHCIIOTHO-OCHOBHBIE PeakIuu. 3aJaHus HA COCTaBJICHUE
MOHHBIX PEaKINH.

[IpakTiyeckoe MCHOJIb30BAHKUE PEaKI[Mii MOHHOTO OOMEHA U TUPOJIN3a B TEXHOJOTHYECKUX
mpoIeccax KeJxe3HOJA0POKHOTO TpaHcnopTa. [loHsATHA: TanbBaHOCTErHS, TaTbBAHOIIACTHKA,
UX MPAKTUYECKOE 3HAUCHUE B JKEJIE3HOJOPOKHOM XO3IHCTBE.

CamocrosiTesbHas padoTa o0yuyarommxest Ne3
Ananu3 u mnpeoOpazoBaHue ydeOHOU wuH(opmaruu. [loaroroBka cooOmmeHH Ha TeMy 1O
BbIOOpY: IlpakTnyeckoe NpUMEHEHHE 3JIeKTposn3a: paduHUpPOBAHUE, TaJbBAHOIMIACTHKA,




4

TaJIbBaAHOCTCTH .

2.2.2 JlabopatopHoe 3ansTHe (padora) Nel 'HccnenoBaHue CBONCTB 3JIEKTPOIMTOB.
Onpenenenue pH cpensl pactBopoB. Teopust 2JIEKTPOIUTHYECKON auccorranuu”

OK 01 OK 04
[IK' 1.2

2.2.3 J1abopaTopHoe 3ansitue (pa6ora) Ne2 "Peakinnu noHHOTO ooMeHa. ['naponu3 comeir”

OK 01 OK 04
[IK 1.2

Paznen 3. CtpoeHue u cBOiicTBA HEO

PraaHmdeCKux BEIECTB

712

Tema 3.1 Knaccuduxanmus,
HOMEHKJIATypa 51 CTpOCHUE
HEOPraHMYECKUX BEIICCTB

3.1.1 OcHOBHBEIE KIIACCHI CI0KHBIX HCOPraHNYCCKUX COCIUHEHUH.

OK 01 OK 02
K 1.2

Conepxanue yueOHOro MaTe puaJia

[Ipenver Heopranmyeckoit xumuu. Kiaccudukanuss HeopraHmueckux BemecTs. [IpocTeie n
cinoxHble BemecTBa. OCHOBHBIE KIIACChl CJHOXHBIX BEHIECTB (OKCHABI, TUIPOKCHBI,
KUCJIOTHI, CoNK). B3auMOCBsI3b HEOPraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS
BemiecTBa. Kpucrammueckue u amopdHble BemiecTBa. THUIBI KPUCTALTUYECKUX PELICTOK
(aToMHast, MOJICKYJIsIpHAsi, MOHHAs, METAUTMYECKas). 3aBUCHUMOCTh (PU3MYECKUX CBOICTB
BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKA. 3aBUCUMOCTh XMMHYECKOM AKTHBHOCTH
BELECTB OT BHJAa XUMHUYECKOH CBSA3M W THUIIA KPUCTAUIMUECKOW peleTku. lIpuumHbl
MHOTo0o0pasusi BEUIECTB

CamocrosiTesibHas padoTa o0y4yaronmxcsa Ned
Amnanu3 u npeobpazoBanue yueOHol uHopmauu.

3.1.2 IlpakTtuyeckoe 3ansaTHe Ne5S  Pemenue  NpakTHKO—OPHUEHTHPOBAHHBIX
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe: YUCThIe BEIeCTBa U CMeCH. [IMCIIepCHBIC CHCTEMBI.

OK 01 OK 02
K 1.2

Tema 3.2 ®DuU3UKO-XUMUYECKHUE
CBOIMCTBA HEOPTAHUYCCKUX BEIICCTB

3.21 Ipaktuuyeckoe 3aHaTHMe Ne6  PemeHne  MpakTHKO—OPHUEHTHPOBAHHBIX
AKCTIEPUMEHTAIBHBIX 33724 110 TeMaMm: "Metambl"; "HemeTtamis"

OK 01 OK 02
[IK' 1.2

CamocrositesibHasi paboTa o0yuyaronmxcs NeS

Pemlenne npakTMKO-OPMEHTHUPOBAHHBIX 33aJaHWM Ha CBOMCTBA, COCTaB, IMOJY4YEHUE U
Oe30IacHoe MCIO0Ib30BAHNE HEMETAJIOB B OBITY M IPAKTUUYECKON JESTEIbHOCTH YEIOBEKa.
[logroroBka coobmenuit Ha Temy 1o BbiOOpy: IlpumMeHeHuMe HeMmeTasioB B
JKEeJIEe3HOA0POKHOM x03siicTBe. [IpaBuiia mepeBo3Ky HEMETAIIOB 110 JKEJIE3HOU JI0pore.
[lonroToBKa K MTOTOBOM KOHTPOJIBHOM pabOTe MO KiaccaM HEOPTaHWYECKUX COSAMHCHUM:
XUMHUYECKHE CBOIMCTBA OCHOBHBIX KIIAaCCOB HEOPraHUYECKUX BEIIECTB  (OKCHJIOB,
THUAPOKCUIIOB, KUCIOT, COJIEW U JAp.). 3aKOHOMEPHOCTH B HM3MEHEHHMHU CBOWCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COEAMHEHUMN, BBICIIMX OKCHJIOB U TUIPOKCHAOB. MnenTtudukamms




1 2 3 4
HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHMEM HX (U3UKO-XMMHYECKUX CBOICTB,
XapaKTepHbIX Ka4eCTBEHHBIX PEaKIUi
Tema 33 Wnentudukanus | 3.3.1 'enernyeckas CBs3b HEOPraHUYECKUX COCTMHEHU I OK 01 OK 02
HEOPraHWYECKUX COCIMHEHU I Hrorosasi kouTposabHasi padora Nel K 1.2
Hmoz | cemecmpa: MakcumanbHasi yaeOHasi Harpyska (BCero) 30
OOs3atenpHas ayquTopHas yueOHast Harpys3ka (BCero) 25
MPAaKTUYECKUE 3aHATUS 12
naboparopHble 3aHATHS (PabOTHI) 4
camocTosTenbHas padora 5
KOHTpPOJIbHAsA paboTa 1
Pa3nen 4. CtpoeHue U CBOICTBA OPraHUYeCKUX COeTHHE HUM 28/4
Tema 4.1 Knaccuduxauus, | 4.1.1 I[loustue 00 opraHnyecKUX BELIECTBAX, UX IPUMEHEHUE Ha *KeJle3HOH nopore. Teopust OK 01 OK 02
CTPOEHHUE u HoMmeHki1atypa | A.M. Byrneposa. Knaccugukanus opraHnyecKux BEIECTB IIK 1.2
OpPraHUYECKHX BEILECTB Conep:xanue yueOHOro MmaTepuaJia 2
[losiBIeHWE W pa3BUTHE OPraHUYECKOM XMMHUHU Kak Haykd. [IpeameT opraHnyeckoil XMMHU.
MecTto M 3HauYE€HHE OpPraHUYECKOM XUMHU B CHCTEME €CTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHUE KaK TMOPSJIOK COEIMHEHHS aTOMOB MOJIEKYJIe COIJIAaCHO UX BaJ€HTHOCTH.
[lpumeHeHre OpraHUYECKWX BELIECTB Ha kenezHo Jopore. IlojoxeHus Tteopuun
XAMHYECKOTO CTpOEHMs1 opraHuueckux coeaqunenuit A.M. BytiepoBa. Yrnepoaubiii ckener
OpraHM4eCcKOM MOJIEKy/Ibl 3aBUCHMOCTb CBOMCTB BELECTB OT XUMUYECKOTO CTPOEHU S MOJIEKYIL.
M3omepuss u usomepsl. llonstue o ¢yHkuuoHanbHOM rpynmne. Pagukan. [lpuHuumnsi
KIaCCH(UKAIIMN OPTaHUYECKUX COSAMHEHHI. MexayHapoaHas HOMEHKIATypa U MPUHIIHAITBI
HOMEHKJIATypbl OPraHUUYECKUX COCUHEHUI.
CamocrosiTesqbHas padora o0yyaroumxcs Ne6 1
[Ton6op, ananu3 u mpeoOpa3zoBanue ydueOHOU WH@opManuu. [loaroroBka cooOIeHU Ha
TeMsl 1o BwIOOpY: JKusmb u gestensHocTh A. Kexyme. JKusup u nesrenbHOCTh .
bepuennyca. JKusnb n nesrensHocts @. Bemrepa.
Tema 4.2 CgoiictBa opranunueckux | 4.2.1 AnkaHbl: cocTaB, CTPO€HUE, TOMOJIOTUYECKUN PSIIL. OK 01 OK 02
COCIMHEHUU K 1.2
Conepxanue ydueOHOro MaTepuaJjia 2

[IpenenbHble yraeBoIOpoabl (adKaHbl M IUKIOATKaHbI). OCOOEHHOCTH KiIaccu(UKaluu U
HOMEHKJIATYPbl, HW30MepHs, (U3NYECKHe CBOWCTBA, XHWMHYECKHE CBOWCTBA, CITOCOOBI
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nonydyeHus. [opeHMe MeTraHa Kak OJMH W3 OCHOBHBIX HCTOYHHUKOB Temja B

MPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOXKACHUE B IPUPOJIE

Y IPUMEHEHHUE AJIKAHOB.

4.2.2 TlpakTndyeckoe 3aHsaTHe Ne/ PemeHne SKCIEPUMEHTAIBHBIX 3ajJa4 110 TEMeE:

"CpaBHUTENbHAS XapaKTEpUCTHKa METaHa U dTaHa"

Copep:xkanue yueOHOro MmaTepuajia

Kunxue yrneBogoponsl (OEH3UMHBI, KEPOCHHBI, COJISIPOBBIE Macia, Ma3yT) - B KauecTBe OK 01 OK 02

TOPIOYEr0 B JBUTATENSAX BHYTPEHHEIO CrOpaHus MOJBUYKHOIO COCTaBa YKEJIE3HOJOPOKHOIO [IK' 1.2

TpaHcmopTa. TBepiple yriaeBoAopoAbl (mapaduHbl) — KOMIOHEHTHl JKUJKAX CMAa3oK,

UCIIONIB3YEMBIX JUISI CMa3Kd TPYLMXCS Y3JI0B TEIUIOBO3HBIX JBUIATENEH, OCEBBIX

MNOAILMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. ['aloreHnpon3BoiHbIE YITIEBOAOPOIbI -

B KayeCTBE XJIa/lareHTa B pepuKepaTOPHbIX BaroHax.

4.2.3 Anxensl, ankagueHbl. CocTaB 1 0COOEHHOCTU CTPOCHUS OK 01 OK 02
K 1.2

Copep:xkanue y4eOHOro maTepuajia

HenpenenbHble (anmkeHbl, ankuHBI M ankagueHbl). OcoOeHHOCTH KiIaccu(UKauu U

HOMEHKIIaTypbl, H30MEpHs, (QU3NYECKHEe CBOWCTBA, XMMUYECKHE CBOWMCTBA, CIIOCOOBI

noylydeHus. l'opeHue aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOIO IJIAMEHM IS

CBAapKM U pe3ku MeTauioB. IlpakTnueckoe INpUMEHEHHE AaJIKEHOB U AalKaJMEHOB B

MKEJIE3HOIOPOKHOM X031 CTBE

CamocrosiTeabHas padora o0yyaronmxcsa Ne7

Ilon0op, ananus u npeobpazoBanue yueOHON WH(OpMaIUN.

4.2.4 IlpakTnyeckoe 3ansaTHe Ne8 PelmeHne SKCIEepUMEHTANBHBIX 337a4 IO TEME:

'TlomydeHne 3TuUIEHA U U3y4EHHUE €TO CBOMCTB"

Copnep:xkanue yueOHOro MmaTepuasia OK 01 OK 02

[lpuMeHEeHNsT TOIMMEPOB HA MPENIPUATHSAX JKEIE3HOJOPOKHOIO TpaHCIoOpTa  JJis [IK' 1.2

AIIEKTPOU3OJISLINY, pYKaBOB TOPMO3HOW CHCTEMBl IO€3/10B, MPUBOAHBIX pPEMHEM,

S00HHUTOBBIX  COCYIOB  aKKyMYJISTOpOB, JeTaled W  3alMTHBIX MOKPBITUH  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 TlpakTuyeckoe 3ansitue NeQ PemeHue OHKCIIEPUMEHTAIBHBIX 3aJad IO TeMe: OK 01 OK 02

"AIIETHUJICH U ero ToMoJIoTH" (AJIKUHBI) K 1.2

ConepxaHue y4e0OHOro MaTepuasia
HpI/IMeHeHI/Ie IMOJIMMCEPEI Ha OCHOBEC MPON3BOJHBIX AJIKWHOB B KQYCCTBC M30JIAIMHN 3allMTHBIX
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000J104€K KaOeJIbHbIX U3/I€IUI U NPOBOIOB, BHYTPEHHEHN OTJEJIKU MMaCCaKUPCKUX BATOHOB U
BAarOHOB 3JIeKTpornoe3noB. [IpuMeHeHue aleTuieHa M ero romMoJOroB Ha NpeArpUsATHIX
HKEJIE3HOJOPOKHOIO TPAHCIOPTA.

4.2.6 Apennl. CoctaB, CTpOCHHUE, TTOJTyICHHE

OK 01 OK 02
[IK' 1.2

Copep:xkanue yueOHOro MmaTepuajia

OcoOenHocty  Knaccu(uKalud ¥ HOMEHKIATYpbl, H30Mepus, (U3NYecKkue CBONCTBA,
XUMHUYECKHE CBOMCTBA, CrocoObl monydeHus. I[IpuMeHeHHEe apeHOB M WX TOMOJIOTOB Ha
OPEONPUITUSIX ~ KEIE3HOJOPOXKHOTO  TpaHCHMOpTa.  TOKCHYHOCTh  apOMaTHYECKUX
YIIIEBOJOPOAOB. S NOXMMHUKATHI.

4.2.7 Tlpaktnyeckoe 3ansaTHe NelQ PemeHue SKCIIEPUMEHTANBHBIX 33/1a4 1O TEMe:
"CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB"

Conep:xanne yueOHOro marepuaJia

OnHoaToMHBIE CHUPTHI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEpUAJIOB HaXOJIMX CBOE
IPUMEHEHUE B HKEJE3HOJOPOKHOM XO34HCTBE (Kpacka A MOKPBITHS MAcCaXUPCKUX U
IPY30BBIX BAaroHOB; IJacTU(UKATOPHI, MPHUMEHsEMble B CBETO-, TEPMO-, MOpPO30-,
BJIATOCTOMKUX JI€TANsAX IOJBMUIKHOIO cocTaBa M T.A.). IIpuMeHeHWe STHIEHITIMKOISA WU
[JHUIEpUHAa B KauecTBe AaHTU(PU30B B pPagUaATOpax CHCTEM OXJIAXKIEHHUS BUTATENIeH
BHYTPEHHEIO CrOpaHus; THAPABIMYECKUX, TOPMO3HBIX U 3aKAJIOYHBIX KHUAKOCTEH B
HNOJBM)KHOM  COCTaBE€  JKEJIE3HOJOPOXKHOrO  TpaHcmopra. Ilpakruueckoe 3HadeHHe
apOMaTU4ECKUX CIIUPTOB U UX IPOU3BOAHBIX B JKEJIE3HOJOPOKHOM XO34HCTBE. YCIOBUS
MEepPeBO3KH CIIUPTOB MO KeJIe3HOM opore. [Ipakrnueckoe 3HaueHUE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOAOPOXKHOM Xo3siicTBe. [lepeBo3ka apoMaTHUECKUX CIMPTOB I10 JKEJIE3HOM J0pOTe,
MapKHpPOBKa IPYy30B.

OK 01 OK 02
[IK' 1.2

4.2.8 Anpaerunsl. KapbonoBbie kuciaotel. CocTaB, CTpoeHUE, KITacCHUKAITUS

OK 01 OK 02
K 1.2

Conepxanue yueOHOro MaTe puaJjia

OcobenHoctu KiaccuUKaMM ¥ HOMEHKIATYphl, H30MepHs, (U3NYecKue CBOICTBA,
XUMHUUYCCKHUC CBOfICTBa, CHOCOOBI MMOJIY4YCHH . Mpr1a Kak COJIM BBICIIMX Kap6OHOBBIX KHCJIOT,
ux Morolee neiictsue. CroxkHble YQUpPbl KaK TPOU3BOJAHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTesqbHas padora o0yyaronmxcs Ne8
[Ton6op, anaim3 u mpeoOpazoBanue ydeOHON wmHpopmanuu. [loAroroBka cooOmeHWN Ha
TeMy 1o BblIOOpy: MypaBbuHas KuCIOTa B NIpUpoJe, Hayke M mpousBojcTse. Mcropus
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ykcyca. Ilpakrhueckoe 3HaUe€HHE ambACTHIOB M WX MPOU3BOJHBIX B JKEIE3HOJIOPOKHOM
xo3siictBe. IlepeBo3ka  anbIeruoB 1O HKEJIE3HOM  Jopore, MapKUpOBKa IPY30B.
[IpakTyeckoe 3HaYeHUE KAapOOHOBBIX KHUCIOT M WX MPOHM3BOIHBIX B IKEIE3HOIOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT TIO JKEJIE3HOM J0pore, MapKUpPOBKa TPY30B.
[IpakTyeckoe 3HaUYE€HHE )KUPOB M UX IPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM XO3SIMCTBE.

4.2.9 JIaGopaTopHoe 3ansiTue (pa6ora) Ne3 "CpoiicTBa ajibJACTHIOB U KapOOHOBBIX KHCIOT"
Conepxanue yueOHOro MaTe puaJia

MypaBpUHBIN ~ angbAeru]l  Kak  KOMIOHEHT  OakelMTOBOTO  Jlaka,  SBISIONMCS
AHTUKOPPO3UOHHBIM ITOKPBITUEM [JISI BAlOHOB. TexcTONIUT Kak OCHOBA JIJIs1 U3IrOTOBJICHU A
3yO4aThIX KOJ€C, BKIQJbIIEH MOJNMIHUKOB, a Takke Kak DIEKTPOU3O0JISTOP.
AC6OTCKCTOJII/IT KaK KOMIIOHCHT JJIS1 U3IOTOBJICHUSA TPYHIMXCA I[eTaJIefI JUCKOB CIICIIJICHUA U
TOPMO3HBIX KOJIOJIOK Ha J>KEJIEe3HOJOPOKHOM TpaHcropre. lIpuMeHenue ameroHa B
JKEJIE3HOJJOPOKHOM X03s1iicTBe [IpuMeHeHre maBeneBol KUCIOTHI ISl OYMCTKUA METAIJIOB OT
PKaBYUHBI U HAKWIIM, B TOM YHCJIC MU B KOTJIaX JIOKOMOTHBOB. HepeB03Ka U MapKHpOBKa
aNbJETUIOB U KAPOOHOBBIX KUCJIOT IO JKEJIE3HOM JIopore

OK 01 OK 02
OK 04
I[IK 1.2

4.2.10 IlpakTuyeckoe 3ansaTHe Nell Pemenune sKCiepUMEHTAIBHBIX 3a7ad IO TeEMe:
"Cnoxusie 3¢upsl. XKupsl. [lonstue o CMC"

Copep:xkanue yueOHOro matepuajia

Byrunanerar kak KOMIIOHEHT TeHTAa(raneBbIX OSMajiel, HCHOJB3YyeMbIX Ui OKPAaCKU
MacCaXUPCKUX BarOHOB U JIOKOMOTHBOB; AJIEKTPOU30JISIIMOHHBIX JTaKOB, TPUMEHSIEMbIX MPU
PEMOHTE TATOBBIX ABUTaTesel. JKUpbl Kak MPOIYKT MUTAHUSA U XMMHYECKOE ChIpbe. 3aMeHa
JKHUPOB B TCXHUKEC HCITUIICBBIM CBIPHECM. Mb114 BEICIIMX JKUPHBIX KMCJIOT KaK 3aryCTUuTCIIn B
MJACTUYECKUX CMa3kaX, TMPHUMEHSEMbIX B Pa3MUYHBIX MEXaHU3Max [UIsi CMa3Kd
MOAIMITHIKOB, 3y0O4aThIX KOJIEC, BAHTOBBIX U IEMHBIX Mepeiad, MAPHUPHBIX COSIUHEHUN U
np. Currerndeckue moronme cpenctsa (CMC): moCTOMHCTBA U HEJTOCTATKH.

OK 01 OK 02
[IK' 1.2

4.2.11 AMyuHbl. AHWINH

OK 01 OK 02
K 1.2

Conepxanue ydueOHOro MaTe puaJjia
OcobenHoct WiacCU(UKAIMM ¥ HOMEHKIATYphI, H30MepHs, (HU3NYeCKue CBOWCTBA,
XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUS.

CamocrosiTeqbHas padoTa o0yyaronmxcs Ne9
[TonGop, anaim3 u mpeoOpazoBanue ydeOHON wmHpopmanuu. [loAroroBka cooOmeHWN Ha
temy mo BbIOOpY: JKusup u nestensHocth H.H. 3uHuMHA. AHUIMHOBBIE KpacUTENH.
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[IpakTudeckoe 3HAUEHHE AMUHOB W WX MPOU3BOIHBIX B JKEIE3HOIAOPOKHOM XO3SIMCTBE.
[lepeBo3ka aMUHOB 10 KEJIE3HOM 0pOre, MApKUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3aHsTHe (padora) Ned4 "Ammnokucnorel. benku. PacroznaBanue
BOJIOKOH"

Copep:xkanue yueOHOro matepuajia

KanpoHn — kak KOMIOHEHT BHYTPEHHEH OTIENIKU MOABUKHOTIO cocTaBa. [IpuMmeHnenue kies Ha
OCHOBE I10JIMaMHUJIa B BATOHOCTPOEHUU JJIsl CKIEUBaHUs. Munopa-rnoporact — Kak OCHOBa
JUIA  TEMJIOU30JIUM  M30TEPMUYECKUX, MaCCAXKUPCKUX M pedpHKepaTOpHbIX BaroHOB.
TexHuueckuil BOMJIOK KaK MPOKIAJOYHBIA MaTepuan B OyKcax NMpU PEMOHTE BaroHOB U
JIOKOMOTHBOB. 3HAu€HHWE AMHHOKAIIPOHOBOW M aMHHO’HAHTOBOW KHUCIOT JJIsl OOBEKTOB
KENE3HOJOPOXKHOIO TpaHcmopTa. buocuHTe3 OenkoB. XUMHYECKHME BOJIOKHA M HUX

MMPpUMCHCHHUEC HA KCIIC3HOAOPOKHOM TPAaHCIIOPTEC.

OK 01 OK 02
OK 04
K 1.2

Tema 4.3 WnenTudukarmms
OpPraHMYecKHX BEIIECTB, ux
3HAYEeHHUE W MPUMEHEHHE B OBITOBOI
U TIPOU3BOJICTBEHHOU NIESTEIBHOCTH
YeJoBeKa

4.3.1 JIaGopaTopHoe 3ansTue (pa6ora) Ne5 "CpoiicTBa yrieBo 08"

Copep:xkanue y4eOHOro maTepuajia

[IprMeHeHre NTPEecCOBAHHOW APEBECUHBI IS BKIAAbILICH MOJIMITHUKOB, BTYJIOK, OIIOPHBIX
IIJIMT, W3TOTOBJIEHUS ILECTEPEH IOJBMIKHOIO COCTaBa >KEJIE3HOAOPOXKHOIO TPAHCIIOPTA.
YrneBobl U UX poJib B )KMBOU npupoje. Pazsutue caxapHoil NpoMbIIUIEHHOCTH B Poccuu.

OK 01 OK 02
OK 04
K 1.2

4.3.2 Pomp XxuMHUHM B OOCCIICYCHHH OKOJOTHYECCKOW, HHEPIeTHUYECKOH W IHIICBOM
6e30macHOCTH

OK 01 OK 02
[IK' 1.2

Copep:xkanue yueOHOro matepuajia

Ponp opranuueckoil XMMHUM B pEHICHUH MPOOJIEM HHEPreTHUYecKor Oe30MacHOCTH, B
Pa3BUTUHM MEAMIMHBI, CO3JaHUM HOBBIX MaTepUAIOB, HOBBIX HCTOYHUKOB SHEPIUU
(ampTepHATUBHBIE MCTOYHHKU SHEpruu). OmacHOCTh BO3ACHCTBHUS HA >KHBBIC OPTraHU3MBI
OPTaHWYECKUX BEIIECTB  OTACIBHBIX KIAcCOB  (YIVIEBOJIOPOIBI, CHUPTHI, (DEHOJIBI,
XJIOPOPTaHUYECKHE TPOU3BOJAHBIC, AalbIACTHABI M Jp.), CMBICI TIOKa3aTels MpeaeiabHO
JIONTYCTUMOM KOHIIEHTpaluu. YeaoBeK B MUPE BEIIECTB W MAaTEPUAJIOB. XUMHUS U 370POBbHE
YEeJI0BEKa

Pazned 5. Knunernyeckne u TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX pe aKnuii

2/0

Tema 5.1 CxopocTh XUMHYECKUX
peakuuii. XUMHUYECKOE paBHOBECHE

5.1.1 Ilpakruyeckoe 3aHsaTHe Nel?2 Pemenune OHKCIIEPUMEHTANBHBIX 33/1a4 1O TeMe:
"CKOpOCTh XUMUYECKUX peakui. XMMUYECKOE paBHOBecHe"

Conep:xanue yueOHOro MmarepuaJia

BydepHbie pacTBOpBI B TEXHOJOTHYECKHX Mporeccax (IpU IEKTPOXUMHYECKOM HaHECEHUH

OK 01 OK 02
[IK' 1.2




1 2 3 4
3aIIMTHBIX TOKPBITHIA, B IPOM3BOJICTBE KPACUTEIICH )
Pa3ned 6. PacTBopsbl 2/0
Tema 6.1 [lousiTue o pacTBOpax 6.1.1 TIlpakTuyeckoe 3aHsaTHe Nel3 Pemenune >KCIIEPUMEHTANBHBIX 33/1a4 1O TEMe: 2
"PacTtBOpHI, CTIOJIB3yeMble B OBITOBOM M MPOU3BOACTBEHHOM JEATEILHOCTH YelIOBEKa" OK 01 OK 02
Copep:xkanue yueOHOro matepuajia K 1.2
IlepeBo3ka pa3IMYHBIX JKUJIKOCTEM IIO KEJNEe3HOM nopore. PacTBOpbI, HCIONB3yeMbIE B ’
OBITOBOM, TPOMU3BOJICTBEHHOW JIEATENILHOCTH YeNOBEKa. PacTBOpBI, NpUMEHSEMblE B
JKEJIE3HOOPOKHOM XO351CTBE
Pa3nes 7. Xummus B ObITY U IPOM3BOACTBEHHOM e SITEJILHOCTH YeJI0BEKA 4/2
Tema 7.1 Xumus B Obity wu | 7.1.1 HoBelinme nOCTH)XEHUS XMMHYECKON HAYKW M XMMHUYECKON TEXHOJOTUU OK 01 OK 02
MPOU3BOJICTBEHHON  JI€ATEIbHOCTH OK 07
YeJI0BeKa I[IK 1.2
Copep:xkanue yueOHOro MmaTepuajia 2
Hogeilnme IOCTMIKEHUS XMMHUYECKOM HAyKU M XUMHYECKOW TeXHOJIoTMU. Ponb xumuu B
00ECTeYeHNN HKOJIOTMYECKOH, HHEpreTH4YecKod M MUIIEeBOW 0e30MacHOCTH, pa3BUTUHU
menuuuHbL [IpaBuia moucka u aHamM3a XUMHUECKOH HH(GOPMAIIMK U3 Pa3InYHBIX HCTOYHUKOB
(HaydHas 1 yaeOHO-Hay4dHasl JTUTEpaTypa, CPeCTBa MaCCOBOM MH(pOpMaIINH, ceTh IHTEpHET)
CamocrosiTesibHasi paboTa o0yuaroumxcss NelO 2
[Touck n ananu3 HHGOPMAITMU O TPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTHH C Y4ETOM
Oynymel mpodeccuoHaTBHOM IESTEIBHOCTH IO TEMaM: BayKHEHIINE CTPOUTENbHBIE MaTePUAIbI,
KOHCTPYKIMOHHBIE MaTepuajbl, KPaCKd, CTEKIO, KepaMUKa, MaTepHabl JUISl AJIEKTPOHHUKH,
MPUMEHSEMbIE B JKEJIE3HOJOPOKHOM X031 CTBE
7.1.2 TlpomexxyTouHasi arrecraiusi no qucumiviude. J{uddepeHnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
[K 1.2
Hmoz 1| cemecmpa: MakcumanpHas yaeOHasi Harpys3ka (BCeEro) 42
OO0s13aTenbHas aymuTOpHas yueOHas Harpy3ka (BCero) 36
IPAKTUYECKUE 3aHATHS 14
1a00paTopHbIe 3aHsTUs (PaOOTHI) 6
camocTosiTenbHas padora 6
TuddepeHIUPOBaHHBIN 3a4eT 5
Hroro: MakcumanbHas ydaeOHas Harpyska (Bcero) 72
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Oo0s3atenbHas ayquTopHas yueOHast Harpys3ka (Bcero) 61
MPAKTUYECKUE 3aHSTUS 26

JabopaTopHbie 3aHATHS (PabOThI) 10

caMocCTosATeIbHAs padoTa 11

KOHTpOJIbHAs paboTa 1

HUmozcosas ammecmayus 6 popme mudpepeHIIUPOBAHHOTO 3a4eTa




3. YCJOBHUSA PEAJIU3AIIMA TTPOT'PAMMBI OBIIIEOBPA3OBATEJIBLHOM
JUCHUILIJINHBI
3.1 TpeGoBaHusi K MUHMMAJIbHOMY MaTePHAJIbHO-TEeXHHYECKOMY 00ecIieYe HUI0

Y4eOHbIN MpeaMeT peain3yeTcs B yaueOHoM kaObuHeTe: JlabopaTopust XuMuu 1 OMOJIOTHH
Obopyoosanue yuebnozo kabunema:

1. TTocamouyHbIe MeCTa IO KOJUYECTBY OOYJAIOIIAXCSL.

2. Pabouee mecTo mpemnomaBarens.

3. Meroanueckue MaTepuansl 0 AUCLUIUIMHE

4.Becwl ananutrdeckue (1 mr.).

5. Xumuueckas 1nocyzua.

6. Moenu KprcTaNIMYecKnX penieTok. (3 mr)

7.CoopHbIil mpubop Ju1s noaydeHus razos (1 m.).

8. Habop Ne3 BC «llemounmy.

9. Ha0Gops! peakTHBOB IO OPraHMYECKON XUMHH.

10. HabGop wHAMKATOPOB.

11. HaGop myiakaToB 110 HEOPraHUYECKONW U OPTaHUYECKOM XUMUU.

Texnuueckue cpedcmea 00yueHus.

-TB

- BUIEOMarHuToGoH

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 00yyeHusL:
1. DVD Opraanueckas xumus. Yacte 2. IlpupoaHble UCTOYHUKU YIIeBOAOpoAoB. CHUpPTHL U
denombl 13 onbiTOB, 36 MUHYT.
2. . DVD Oprannueckas xumuda. Yacts 3. Anpaerujpl U KapOOHOBBIE KUCJIOTHI. CI0KHBIE
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannyeckas xumus. Yacts 4. YrineBozasl. 11 onbiToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoaepikalme opraHudeckue BeriecTBa. beiku.
CuHTeTHYeCcKruEe BBICOKOMOJIEKYIIIpHbIE BelecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «1IkonpHBIN XUMHYECKHH dKCTIEpUMEHT» 150 MUHYT.

3.2. UndopmanmonHoe obecneveHue peaau3aly NPOrpaMMbl



Ilepeyenb peKoOMeHAyeMbIX Y4YeOHBLIX W3/IaHUH, JONMOJHUTEJbHOH JHUTEpPATYPbI
HNuTepHeT-pecypcoB, 0a3pl JaHHBIX 0M01HOTEYHOrO (hoHAA:

3.2.1.0cHOBHbIC HCTOYHUKHU:
1. AndunorenoBa MN.B. Xumus: ydeOHUK M TPaAKTUKyM JUIsI CPEAHEro MpoecCHOHAIBHOTO
obpazoBanus / U.B. Andunorenoa, A.B. baOkoB, B.A. IlonkoB.- 2-e¢ u3n., UCOp. U JOM. —
Mocksa: U3narensctBO FOpaiit, 2022. — 291 c.

3.2.2.J/lon0JTHUTEJIbHbIE€ HCTOYHUKH:
1. T'ycesa, E.B. Xumus mns CIIO.: yue0.-meton. nmocobue / M.P. 3urannmna, /I.M. Kynukosa;

Kazan. nan. uccnen. rexuon. yH-1; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c¢. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https//e.lanbook.com/book/196096
(mata obpamenwust: 14.03.2025) / - Pexxum goctyma: Uit aBTOPHU3. MOJIb30BATEIICH.

2. YepnukoBa H.FO. Xumus B nmocTymHOM H3IIOKeHUH: ydeOHoe mocobme mis crmo / H.IO.
YepHukoBa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: omekrpoHHbd // JlaHb: 3nekTpoHO-OuMOmmMoTewynas cucrema. - URL:
https//e.lanbook.com/book/195532 (mara obpamenus: 14.03.2025) / - Pexum goctyma: st
AaBTOPU3. ITOJIB30BATENEH.

3.2.3 UnTepHeT — pecypehl:

1. Hayyno-nomynsipHblii MPOEKT «DJIeMEHThI OOJbIION Hayku « ((u3MKa, XUMHS, MaTeMaTHKa,
acCTpOHOMHMS, HayKa O >KU3HH, Hayka o 3emie). HoBocTu Hayku, KHUTH, HAY4HO-IOMYJISAPHBIC

cTaThH, JIeKuuu, >HImKIoneaun. https//postnauka.ru/themes/chemistry - neknuu mo XuMum Ha

caiite [ToctHayka. https// gotourl.ru/4780 (https//elementy/ru/) Pesxum moctymna: cBOOOIHBIH.

2. CaiiT Hay4HO-TIONYJIIPHOTO >KypHanda «XuMus W 3u3Hb». httpss// gotourl.ru/4785 Pexum
JOCTyMa: CBOOOTHBIH.

3. CaliT 0 XWUMHHU: KIACCHYECKAE YUCOHUKH, CIIPABOYHHKH, ODHIMKIONCIUU, IOMCK
OpPraHWYECKNX U HEOPraHWYECKUX PEeaKlui, COCTaBJICHWE YpaBHEHUU peakumid. httpss/ www.
xumuk.ru/ Pesxum moctyma: cBOOOIHBII.

4. Tlnardopma Zoom Jisi MPOBEIACHUS OHJIANH-3aHATHH U BHIC0-KOH(PEPECHITNH. [DIeKTPOHHBIN

pecype]. Pexxum mocryna: https//zoom.us/.

5. DuekrponHas uWHQOpPMAIIMOHHO-OOpa3oBaTenbHas cpema Ha miargopme  Moodle.

[Daexrponnsiii pecypce]. Pexxum gocryma: https://moodle.ospu.su/

3.3 Ilporpamma o0OecnedeHa HeOOXOAMMBIM KOMIUIEKTOM JIHIIe H3UOHHOTO
NMPOrPaMMHOI0 odecre4eHnst


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

4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHBI

KoHTpons W oOIleHKa pe3yJabTaTOB OCBOSHHUS O00IIeoOpa3oBaTebHOM AUCITUTIIUHBI

«XUMHUSD»  PACKPBIBAIOTCS

qepes

AUCHOUIIIIMHAPHBIC

pE3YIIBTaTHI,

HallpaBJICHHBIC  Ha

dopMupoBaHue oOIIMX KOMIIETEHIIMI 10 pa3aenaM U TeMaM COJiepKaHusl yueOHOro MarepHaa.

[TpomexxyrouHast arrectanus B Gopme muddepeHInpoBaHHOTO 3a4eTa.

O6mme kommneteHuuu (OK),
JIMYHOCTHBIE pe3yabTarsl (JIP)

Pa3znen/Tema

Tun one HOYHBIX
Me ponpus THIi

OK.01

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc;

- 3amaum Ha COCTaBJEHUE
XUMHUYECKUX (POPMYI;

- 3aJaHus Ha HCIIOJIb30BaHUSA
XUMUUYECKOH CHUMBOJHUKA U
Ha3BaHUM COCIMHEHUM 110
HOMEHKJIaType
MEXKTyHapOJHOTO cor3a
TEOPETHYECKON U MPUKIATHON
XMMHM U TPUBHAIBHBIX
Ha3BaHUN Uil COCTaBJICHUS
XUMHUYECKUX (HOPMYIT;

- 3aciynmBaHue COOOIICHUI
Y OLICHKA UX INOJATOTOBKY;

- Pesymprar  BBINOIHEHUA
BHEAYIUTOPHBIX
CaMOCTOSITENBHBIX paboT;

- PesynbraT  BBINOJIHEHUSA
PAKTUYECKOU paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3a7jaHUS,

- [Ton6op,
npeoOpa3oBaHue
nHpOpMaTN U

aHaIU3 |
yueOHOM

OK.02

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc

- 3acnynmBaHUE COOOIICHUM
Y OLICHKA KX IMOJrOTOBKU;

- 3ajaHus Ha UCIOJIb30BaHUSA
XAMHYECKOW CHMBOJMKA U
Ha3zBaHUM COEOUMHEHUH 1O
HOMEHKJIIaType
MEXIYHApOIHOTO COr03a
TEOPETUUECKON U TTPUKIIATHOU
XUMUH U TPUBHUAIBHBIX
Ha3BaHUM JUIsl COCTaBJICHUS
XUMHUYECKUX (POPMYI;

- Pesymprar  BBINOJIHEHUSA
BHEAYAUTOPHBIX
CaMOCTOSITEIBbHBIX paboOT

- Pesymprar  BBINOJIHEHUSA
MPaKTUYECKON pabOThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE

3a1aHUS;
- [logbop, awammsz u
npeobpazoBaHue yueOHOM
nHpOpMaITUU
OK.04 P2: Tema 2.2 - YcTHBIM ompoc
P4: Tema 4.2, Tema 4.3 - 3acnynmBaHUE COOOIICHUM

1 OIICHKA UX IIOJITOTOBKH;
- 3amaHus Ha HCIIOJB30BaHHS
XUMHYECKOH CHUMBOJIUKA U
Ha3BaHUM COCIMHEHHUM IIO
HOMEHKJIAType
MEXTyHAPOIHOTO COI03a
TEOPETUUECKON U TTPUKIIATHON
XUMHHU u TPUBHATEHBIX
Ha3BaHUM 11 COCTaBJIECHHUS
XUMHUYECKUX (POPMYI;

- PesympraT  BBITIOJTHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITEIBHBIX paboT

- PesympraT  BBITIOJTHEHHS
MPaKTUYECKON PabOTHI;

- PesynmbraT  BBINOJHEHUS
nabopaTopHON pabOTHI;
-IIpakTuKO-OpUEHTHPOBAHHBIE

3aJaHus;
- [TonGop, a”HaIIN3 u
npeoOpa3oBaHue y4eOHO
uHpopmanun
OK.07 P7: Tema 7.1 -IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJaHus;
- [TonGop, a”HaIM3 u
npeoOpa3oBaHue y4eOHO
uHopMaIuu;
IK 1.2 P1: Tema 1.1 - 3aciymmBaHue COOOIICHHUI
P2: Tema 2.1, Tema 2.2 U OLICHKA UX MOJTOTOBKU;
P3: Tema 3.1 -IIpakTrKO-OpHEHTUPOBaHHbIE
P4: Tema 4.1, Tema 4.2, Tema | 3aganus;
4.3 - [Ton6op, aHalms3 u
P5: Tema 5.1 npeobpazoBaHue yueOHOM
P6: Tema 6.1 WHpOpMAIUH,

P7: Tema 7.1

5 HEPEYEHb HUCIHOJIb3YEMBIX METOJ1OB OB YYEHUSA

5.1 TlaccuBHBIE: OINpOC, PENPOAYKTUBHBIC YIPAKHEHUS IO 3aKPEIJICHHUI0 U OTpaboTke
U3Y4EHHOIO Marepuaia
5.2 AKTUBHBIE W UWHTEPAaKTHBHBIC: 3BPUCTHYECKHE Oecelbl, AUCKYCCHUHU, KPYIIBIA CTOI,

MMpe3CHTal s, BUKTOPHUHA, KBECT.




