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1 MACIIOPT PABOYEI TPOrPAMMBI YYEBHOM JIMCHMIIIAHBI
OVl 12. XUMUS

1.1 O6snacTh npuMeHeHHUs pado4eil MPOrpaMMbl

Pabouass mporpamma y4uyeOHOM AUCIUIUIMHBI SIBJISIETCS YacTbIO IPOTPaMMBI
cpendero (moyiHOrO) o6Omero obOpaszoBanus 1o crneruanbHocT CIIO  27.02.03
ABTOMAaTHKA U TE€JIEMEXaHUKa Ha TpaHCHOpTe (KeJIe3HOAOPOKHOM TPAHCIIOPTE).

[Ipu peanuzauuu paboueld HporpaMMbl MOTYT HCIIOJIb30BAThCS Pa3IUUHbIC
oOpa3oBaTeNbHbIE TEXHOJOTMH, B TOM YHCIE AUCTAHLMOHHBIE O00pa30BaTENIbHbIC
TEXHOJIOTHH, ANEKTPOHHOE oOydeHue. Pabouast mporpamMMa yueOHOM JTUCIIUTITMHBI MOXKET
OBITh MCIOJIb30BaHA B MPOPECCUOHATIBHONW MOATOTOBKE, MEPENOATOTOBKE U MOBBIIICHUN
KBaIM(UKAIMK pabouux Mo mnpodeccusM: DIEKTPOMOHTEP IO OOCIYXUBAHUIO H
peMoHTy yctporcts CIIb.

1.2 Mecto yueOHOi nucuiuinibl B cTpykrype OIOII-IIIICC3:

TpynoeMKOCTh TUCHMIUIMHBL «XUMHs» Ha 0a30BOM YpPOBHE COCTaBISIET 72 yaca, U3
KOTOpBIX 64 daca — 0a30BbI MOIYyJh (6 pa3nenoB) M 8§ 4acoB — MpUKIATHON MOayib (1
paszen), BKJIIOYAIONIMN  MPaKTUKO-OPUEHTUPOBAHHOE  COJEpXKAHUE KOHKPETHOM
npodeccun UM crernuaiIbHOCTH.
[TpuknagHoit MOIyah BKIIOYAeT OJWH pasfen. Pasgen 7 «Xumumss B OBITY U
MIPOU3BOJICTBEHHOM [IEATEIIbHOCTH YEJIOBEKa» peanusyercs uis cneruaibHoctu CIIO
27.02.03 ABTOMaTMKa W TeJIE€MEXaHHKa Ha TpaHcnopTe (KEIE3HOIOPOKHOM
TPAHCIIOPTE) HAa MaTepuajie, CBA3aHHOTO C ASKOJOTMYECKOW O€30MacHOCTHIO W OIECHKOMN
MOCTIC/ICTBUI  OBITOBOM UM TMPOU3BOJACTBEHHOW JESITEIBHOCTH, MO OTpacisM Oyaymiei
po¢eCCHOHATTEHOM JEeATETbHOCTHA 00YYaIOIHXCSI.

1.3 Ilinanupyembie pe3yabTAThl OCBOCHUSI Y4eOHOU! JUCHUIINHBI:
1.3.1 Ilens yueOHOM TUCHIUIUIUHBI:

@OpMUPOBAaHWE Yy CTYJIEHTOB TMPEACTABICHUS O XUMHWYECKOM COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTWHBI MUpPAa KaK OCHOBBI IPHUHATUS PELICHWN B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIMSX, OTBETCTBEHHOIO MOBEACHUS B IPUPOTHON CpEJIE.

3agaum UCHUILINHBL

1) chopMupoBath MOHMMAaHHWE 3aKOHOMEPHOCTEH MMPOTEKAHHS XHMHUCCKHX
IPOLIECCOB U SBJICHUMA B OKPYXArOLIEH cpeAe, UENOCTHOW HAaydyHOM KapTUHBI MHpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTAaBIATH (POPMYJBl HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB, YPABHEHUS] XUMWYECKUX PEAKIUM, OOBACHITh HMX CMBICH, HHTEPIPETHUPOBATH
pe3yJbTaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBarh HAaBBIKM  TIPOBEJEHUS  MNPOCTEHIIMX  XUMHUYECKHUX
AKCIIEPUMEHTATBHBIX MCCIICIOBAHUMN C COOIOCHUEM MPaBUI OE30MaCHOTO OOpaIlEHUs C
BEIIIECTBAMU U JTA0OPATOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHs HCIOJIb30BaTh HH(POPMAIMIO XHMHYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHs MPOTHO3UPOBATH IIOCICACTBHS CBOCH JESITEIBHOCTH M
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHHE 3HAYMMOCTH JOCTHIKCHHHA XHMHUCCKOW HAyKH M
TEXHOJIOTHH JUIS pa3BUTHS COIMATIBHOMN U IIPOM3BOJACTBEHHOM cdep.



1.3.2 B pe3ynbraTe 0CBOCHHS YU4€OHOM TUCIUIIITUHBI 00YUYaOUiCs TOJKEH

yMeTh:

- Ha3blBaTh HW3YYEHHbIC BEHIECTBA MO '"TPUBHAIBHOW" WM MEXIYHAPOIHOMN
HOMEHKJIATYPE;

- OMpPEIEIATh: BAJICHTHOCTh U CTEIEHb OKHUCICHUS XUMHYECKUX SJIEMEHTOB, THII
XMMHUYECKON CBA3U B COCIMHEHHMSX, 3apsA]l MOHA, XapakTep CPeabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHUM, OKUCIUTEIb U BOCCTAHOBUTEIND, TPUHAJIC)KHOCTh BEIIECTB
K Pa3JMYHBIM KJIaCCaM OPTaHUYECKUX COCTUHEHUI;

- XapakTepu30BaATh: JJIEMEHThl MAJIBIX NEPUOJOB IO HX TMOJOKEHHUIO B
[Tepuonuueckoii cucreme [[.M. MenneneeBa; oOmpMe XMMHUUYECKHE CBOMCTBA METAJIOB,
HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYEeCKUX COCIWHECHUM;
CTPOCHHUE U XUMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCIMHEHUMN;

- OOBSICHATB: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOIY
XUMHUYECKON CBSI3M (MOHHOM, KOBAJCHTHOH, METaJUIMYECKOM), 3aBUCUMOCTbh CKOPOCTH
XUMUYECKOUN peaKIuu 1 MOJ0KEHUSI XUMUYECKOTO PABHOBECHUS OT Pa3IMUHbIX (DAKTOPOB;

- BBINOJHATH XUMHUYECKUI SKCIEPUMEHT 1O PACIO3HABAHUIO BAKHEUIIUX
HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB;

- TNPOBOJUTH  CAMOCTOATENIbHBIM  MOUCK  XMUMHUYECKOW  HHpOpManuu ¢
VICTIOJIb30BAHUEM Pa3IUYHBIX MCTOYHHUKOB (HaAy4YHO-TIOMYJISIPHBIX W3/1aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHETa); HCHOJIb30BATh KOMITbIOTEPHBIE
TEXHOJIOTUH JJIs1 00paOOTKU U TIepeaur XUMUYECKONM HHPOPMAITUHU U €€ MPEICTABICHUS B
pa3IMUHbBIX (opMax; UCMOJb30BATh MPUOOPETCHHBIC 3HAHUS U YMEHUSI B MPAKTUUECKOU
NEATeIbHOCTY M TIOBCEJIHEBHOW JKU3HU [JIsl: - OOBACHEHUS XUMHWYECKUX SIBJICHUI,
IPOUCXONAIIMX B TPUPOJIE, OBITY W Ha MPOU3BOJCTBE; - OIMpPEACNICHUS BO3MOXXHOCTHU
INPOTEKAaHWsI XUMHUYECKUX TMPEBPAIICHU B pAa3JIUYHBIX YCIOBHUSIX M OLEHKU HX
MMOCJICJICTBUM;

- 9KOJIOTUYECKHU TPAMOTHOI'O TIOBEJICHUS B OKPYKAIOLIEN CPEJIE;

- OLICHKHU BJIMSIHUSI XMMUYECKOTO 3arpsi3HEHUsI OKPY KAIoIlIeW Cpellbl Ha OpraHu3M
YeJI0BeKa U IPYTHE )KUBbIE OPTaHU3MBI;

- Oe3omacHOTO OOpaiieHuss C TOPIOYMMH MW TOKCHYHBIMH  BEIIECTBAMH,
1a00paTOPHBIM 000PYI0OBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJaHHON KOHIICHTPAIIMHU B OBITY U HA MPOU3BOJICTBE;

- KpUTUYECKON OIEHKHU JOCTOBEPHOCTH XMMHMUYECKON HH(pOpMaIuH, MOCTyMaroIIei
U3 pa3HbIX UCTOYHUKOB,;

- TMOHUMATh B3aUMOCBSI3b YUYEOHOW IUCHMUIUIMHBI C OCOOEHHOCTAMH Mpodeccuu
npo¢eCCUOHATILHON JIESITEIFHOCTH, B OCHOBE KOTOPBIX JICXkKAT 3HAHUSA MO TaHHOW yueOHOU
JVCLUTUIAHE.

3HATH:

- Ba@)KHEWIIME XMMHUYECKHE MOHSATHSA: BEIIECTBO, XUMHYECKHUM DJJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJIIPHAsI MaCChl, MOH, aJUIOTPOMUS, U30TOIIbI,
XUMHUYECKasi CBSI3b, JEKTPOOTPUIATEILHOCTh, BAJIGHTHOCTh, CTENIEHb OKUCIIEHHUSI, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA OOBEM, BEIIECTBA MOJICKYJSPHOTO M HEMOJEKYISIPHOTO
CTPOEHHUSI, PACTBOPBI, IEKTPOJIUT U HEIIEKTPOJIUT, BJICKTPOJIUTHYECKAS IHUCCOLMALINS,
OKHCJIUTEb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE,



TEIJIOBOM 3(P(EKT peakiuh, CKOPOCTh XHMHYECKOW pEaKIHH, KaTaliu3, XHUMHYECKOe
paBHOBECHE, YTIIEPOIHBIA CKeIeT, GyHKIIMOHAIBHAS TPYIIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHH: COXPAHEHHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
MEPUOANYECKUIN 3aKOH;

- OCHOBHBIE€ TEOPUU XUMHUU: XUMUYECKOHN CBSI3H, IJIEKTPOJUTHYECKON JUCCOLMALINH,
CTPOEHHUS] OPTraHUYECKUX COCTNHECHUN;

- BOXKHEHIINE BEIIECTBA M MaTepUabl: OCHOBHBIE METAJUIBI U CIUJIABBI, CEpHasl,
COJIsIHAsl, a30THAsI M YKCYCHasi KHUCJOTBHI; IIEJIO0YM, aMMHUAK, MUHEpaJbHbIE YI0OpEeHMUS,
MeTaH, ATUJIEH, alleTUJeH, OCH30J, ATaHOJ, KUPHI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKM, UICKYCCTBEHHBIE U CHHTETUUECKHE BOJIOKHA, KaydyKH, TJIACTMACCHI.

1.3.3 IInanupyemsbie pe3ysIbTaThl OCBOCHHS y4eOHOI0 MpeaMeTa:
Oco6oe¢ 3HaueHue yueOHBIN npeaMeT umeeT npu dopmupoBanuu U pa3Butuu OK.

Oo61mmne IlaanupyeMble pe3ybTaThbl 00y4eHUs
KOMIIETEHLHH O6mue’ JucuuniMHapHbie’
0K 01. B yacTu Tpy10BOT0 BOCTIMTAHUS: - BJIAJIETh CHUCTEMOM
Brei6upats criocoOsl | - FOTOBHOCTb K TpYAY, OCO3HAHUE | XUMUYECKUX 3HAHWH, KOTOpas
peleHus 3a/1a4 | IEHHOCTH MacTepPCTBa, TPYI0JII00HE; BKJIIOYAET: OCHOBOIIOJIATAIOIINE
npoeCCUOHATBHON - TOTOBHOCTh K AaKTHBHOW JCSATEIbHOCTH | TMOHATHS (XUMHUYECKUN DJIEMEHT,
JOESITECIBbHOCTH TEXHOJIOTHUECKOU u COHHaJILHOfI aToM, DJICKTPOHHAasd 000JI0uKa
IIPUMEHUTEIILHO K | HAaIIPpaBJICHHOCTH, CIIOCOOHOCTH aroma, S-, p-, d-BJ'IGKTpOHHI)Ie
pa3IuYHbIM HHULIUUPOBATD, IJIaHUPOBATb u Op6I/ITaIH/I aTOMOB, HOH,
KOHTEKCTAM; CaMOCTOSTEIIBHO BBITIOJTHATH TaKyr | MOJIEKYJIa, BaJICHTHOCTD,
NeATEeIIbHOCTD; 3JIIEKTPOOTPHUIATEIIEHOCTD,
- WHTEpEC K  pa3IuyHbiM  cdepaM | CTereHb OKUCIICHUS, XUMUYECKast
po¢eCCuOHAITBHON CBSI3b, MOJIb, MOJISIPHAsI Macca,
JEATEIIbHOCTH, MOJISIpHBIA  00BEM, YTIIEPOIHBIN

OBiageHne yHUBEPCAJIbHBIMU Y4eOHBIMH
NO3HABATEJbHbIMU AeiiCTBUSIMU:

a) 0a3oBble JJOTHUYECKHUE AeliCTBHUS:

- CaMOCTOSITEbHO  (OPMYJIMPOBATH U
aKTyallu3upoBaTh MpolJIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJMBaTh CYIIECTBEHHBIN MPHU3HAK WM
OCHOBAHHS Ul CPaBHEHUS, KIIACCH(UKALH |
000011IeHNS;

- ONPENeNATh e JCITSIIHHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUH UX TOCTUKEHHUS;

- BBIBJISITh 3aKOHOMEPHOCTH M MTPOTHBOPCUHS
B pacCMaTpHUBAEMBbIX SBICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JIESTEIBHOCTS,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,
OIICHUBATh PHCKH TIOCJIECICTBUN ACSITEITLHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH
PEIICHUH )KU3HEHHBIX MTPOOJIeM

0) 0a30BbIe HCCJIEI0BATEILCKHE NeHCTBHA:

ckerneT, (pyHKIMOHATbHAS TPYyTITa,
pamuKall, W30MEpHs, H30MEpHI,
TOMOJIOTUYECKHMIA Psifl, TOMOJIOTH,
YIJIEBOJOPOJIbI,  KHCIOPOA- H
a30TCOJICpKAIIIUE  COCAMHCHMS,
OMOJOTHYECKU aKTHBHBIC
BemecTBa  (YIJICBOIBI,  JKUPBI,
Oenku), MOHOMEp, TMOJUMeEp,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTALIMYECKast
pelieTka, THIbI  XUMHYECKUX
peakuumii (OKHCITUTETBHO-
BOCCTAHOBHMTENIBHBIC, JK30- U
SHJIOTEPMUYECKHE, peakuuu
WOHHOTO  OOMeHa),  pacTBOp,
AJIEKTPOJIUTBI,  HEIJICKTPOJIUTEI,
AIIEKTPOJUTUYECKAS

JIACCOLIMALINS, OKHUCIIUTEND,

1

OTINIAroJpHOM (opme, popMupyemble 0011e00pa30BaTENbHOM AUCHUILTHHOMN
2 JlucuMInIMHAPHEIE (IPEAMETHEIE) PE3YIIBTaThl YKa3bIBAIOTCS B COOTBETCTBHH C HMX IIOJHEIM mepeuneM Bo ®I'OC COO (B
nocnenHeit penakiun ot 12.08.2022)

Yka3bIBalOTCSl JIMYHOCTHBIE M MeTanpeamerHbie pe3ynbrarel u3 @PI'OC COO (B nocnenHer penakuuu ot 12.08.2022) B




- BJIAJETH HaBBbIKAMHU y4eOHO-
HCCIIEIOBATEIHLCKOM Hu [IPOEKTHOU
JICSITEIILHOCTH, HaBBIKAMHU paspereHust
pooeM;

- BBIABJIATH [IPUYUHHO-CIICICTBEHHBIC CBSI3U U
aKTYaJIM3UPOBaTh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y
€¢  pCIUCHUs, HAaXOOUThb apryMEHThl Ui
JIOKa3aTesIbCTBAa CBOMX YTBEPXKACHUM, 3a1aBaTh
rapaMeTpsl U KpPUTEPUU PEILLICHNUS,

- AQHWIM3MPOBATh  IIOJNyYEHHBIE B  XOJE
pelIeHus 3aJa4d  pPe3yJIbTaTbl, KPUTUYECKU
OLICHUBATh 50,4 JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBHSIX;

- YMeTh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u MIPAKTHUYECKYIO o0mactu
KHU3HENICSI TETbHOCTH,

- YMeTbh MHTETPHUPOBATh 3HAHUS U3 Pa3HbIX
MIpeIMETHBIX 00IacTel;

- BBIBUTaTh ~ HOBbIE WM,  Mpeyiararth
OPUTHHAJIbHBIE TIOJIXObI U PEIICHHUS,;

- CIIOCOOHOCTD ux UCTIONIb30BAHUS B
TIO3HABATENHHON M COITUAILHOM TPaKTHKE

BOCCTAHOBUTEIIb, CKOpPOCTb
XUMHYECKOU peaKIuu,
XUMHUYECKOE paBHOBECHE),
TEOPUM U  3aKOHBI  (Teopus
XUMHYECKOTO CTPOCHUS
opraHmyeckux Bemiects  A.M.
Bbytneposa, TEOpUs
ANEKTPOJIUTUYECKON
JUCCOLMALNY, TEPUOANYECKUN
3akoH J[.MI. MenpeneeBa, 3aKoH
COXPaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUMA  SI3BIK  XUMHH,
dakTormoruyecknue - CBEIEHHS O
CBOICTBAX, COCTABE, MOJyYEHUU U
6e30macHOM UCTIONIb30BaHUU

BOKHEUIINX HEOPTraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY
U NPAKTUYECKON JEeATEIbHOCTH
YEJI0BEKa;

- YMETb BBISBIISATh XapaKTEPHBIE
MPU3HAKU u B3aMMOCBSI3b
W3yUYEHHBIX MOHATHNA, IPUMEHSATH
COOTBETCTBYIOUIUE MOHATUSA TPU
ONMUCAHUU CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB M HUX MPEBpallCHUIl;
BBISIBIISITh B3aUMOCBSI3b
XUMHAYECKUX 3HAHUU c
MOHATHSIMA M TIPEACTaBJICHUSIMU
JIPYTUX  €CTECTBEHHOHAYUYHBIX
MIPEMETOB;

- yMETh
HAaWMEHOBAHMS
COCIMHEHUM  MEXIyHApOIHOIO
cor03a TEOPETUIECKON 51
MIPUKJIATHOM XUMHH u
TPUBHUATBHBIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (DTHIIEH,
alleTWieH, [IUIEepUH, (eHol,
dbopManberu, YKCyCHast
KHCJIOTa, TVIMIMH, YrapHbIA ras,
YTJIEKUCIIBII ras, aMMHaK,
raieHas M3BECTb, HEralleHas
U3BECTh, IIUTHbEBAs cola M
NPYTHUX), COCTaBISITH (OPMYJIBI
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHHS XUMUYECKUX
peakiuii, OOBACHITh WX CMBICI;
MOJTBEPKIaTh XapaKTepHbIE
XUMUYECKUE CBOICTBA BEIIECTB
COOTBETCTBYIOILIUMU
SKCIIEPUMEHTAMU U 3alUCSIMHU
ypaBHEHHI XUMHYECKHX

HCIIOJBb30BAaTh
XUMHNYCCKUX




peaxkiui;

- yMeTh yCTaHaBIIMBaTh
MPUHA/IJIEKHOCTh M3yYEHHBIX
HEOPraHUYECKUX U

OpPraHUYECKUX BEIIECTB K
onpeAeICHHbIM KJ1accam u
rpynmnam COEIIMHEHU,
XapakTEpPU30BaTh KX COCTaB M
Ba)KHEHIIIHIE CBOMCTBA;
OTIPEETISITh BUJIbI

XHUMHAYCCKHUX CBsI3CH
(xoBaneHTHas, HOHHas,

METaJTNYeCKasi,  BOJOPOJIHAs),
THITBI KPUCTANTMICCKUX PEIICTOK
BEIIECTB; KJ1acCU(UITUPOBATH
XHUMHUYECKHE

peakuuu;

- copMHpOBaTh MPEICTABICHUS:
0 XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpA, POJIU XUMHUU B TO3HAHHUH

SIBJICHUH HIPUPO/IBI, B
(GOpMHpPOBAHNU MBIIIJICHUS U
KYJIBTYPBI JIMYHOCTH, ee

(YHKIIMOHAIBHONH T'PaMOTHOCTH,
HEOOXOAMMON  AJsl  peleHus
MPaKTUIECKUX 3a1a4 u
9KOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILIEHUSI K CBOEMY 3/10POBBIO
Y IPUPOJIHOM Cpelie;

- YMETh IPOBOAUTH PACUETHI IO
XUMUYECKHM  (opmymam U
ypaBHEHHSAM XUMHAYECKHX
peakuuii ¢  HCHOJb30BAHUEM
(buzmueckux BEJINYMH,
XapaKTepU3YIOIMX  BEILECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00beMa

(HOpMaJIbHBIE YCJIOBHSI) Ta3O0B,

KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUSA TUTST
OPUHATHUS pelieHui B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIHsIX, CBSI3aHHBIX c

BCIICCTBAMU U UX IIPUMCHCHHCM.

OK 02.

Ocy1ecTBIsATh

MOUCK, AaHaIu3 |
HHTEPIIPETAIIIO

uHpopManuy,
He00X0IUMOI

BBIITOJIHCHU A

TSt
3a1aq

B o0/1acTH IEHHOCTH HAYYHOI'0 IO3HAHMS

- copMHUPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

OCHOBAaHHOT'O Ha JIMAJIOre KYJIBTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeCTa
IMOJIUKYJIBTYPHOM MHUDPE;

- COBEPILICHCTBOBAHHE SI3BIKOBOM

B

u

- yMeTb  IUIAHUPOBaTb U
BBITIOJIHATh XUMHUYECKUN
JKCIIEPUMEHT (mpeBparteHus
OPraHMYECKUX  BEIIECTB  IIPU
HarpeBaHuM, IMOJIyYECHUE 3TUJICHA
U  H3YYEHHE €r0  CBOWCTB,
KAUECTBEHHBIE  PEAKUUU  HA
AIBJICTH/IBI, KpaxMaJl, YKCYCHYIO




npoeCCUOHABHON | UUTATENbCKOM  KyJIbTYypbl ~ KaK  CpPEJACTBA | KUCJIOTY; JAEHaTypalus OeiKoB
NeSITeNbHOCTH; B3aMMO/JICUCTBUS MEXIY JIIOJbMHM M MO3HAHUS | DM HAarpeBaHWM,  I[BETHbIC
MUDA; peakiu  ONIKOB;  IPOBOIMTH
- OCO3HaHWE LIEHHOCTH HAY4HOH JESTeJbHOCTH, | PEaKIMU  HOHHOIO  OOMEHa,
TOTOBHOCTh ~ OCYHIECTBJISITh IPOEKTHYIO M | ONPENENsTh  Cpeay  BOJHBIX
UCCIEN0BATENBCKYHO JEATENBHOCTD | PaCTBOPOB, Ka4yeCTBEHHBIE
WHMBUJTYaJIbHO U B TPYIIIIE; peakiu Ha cynbgar-, KapOoHat-
OnjageHne yHHBepCAIbHBIMH Y4eOHBIMH U XJIOpHI-aHUOHBI, Ha KATHOH
MO3HABaTeJbHbIMH AefiCTBUSIMU: aMMOHMS; pelarb
B) padora ¢ ungopmanueii: JKCIIEPUMEHTAIIbHBIE 33Ja4d 110
- BJaJIeTh HABBIKAMHU TOJIy4eHHS! MHPOPMALMH | TeMaM "Merambl" u
n3 VCTOYHUKOB pasHbIX TUNOB, | "Hemerayuibl") B COOTBETCTBUHM C
CaMOCTOSITEIIbHO OCYILIECTBIISATH [OUCK, aHAIN3, | MPaBUIAMHU TEXHHUKU
CHCTEMATU3ALIUIO u MHTEpIpEeTauuio | 0€30MacHOCTH MpU OOpaleHuH ¢
MH(pOpMAIIUU Pa3TUYHbIX BUJIOB BEILIECTBAMH U J1aOOpaTOPHBIM
(dhopm mpecTaBiIeHNUS, 000py/IOBaHUEM;  TMPEICTABIISTH
- CO37aBaTh TEKCThl B Pa3IMUHBIX (OpMAaTax C | pe3ysbTaThl XUMHYECKOTO
y4eTOM Ha3HaueHWs MHGOpPMalMM M LEJIEeBOH | IKCIIEpUMEHTa B (opMe 3arucu
ayIUTOpHHY, BbIOMpas ONTHMAIbHYIO (OPMY | ypaBHEHMH  COOTBETCTBYIOIIMX
NPEJICTABJICHUs] U BU3YyaIU3allly; peakuuii  u  (GopMyIUpOBaATH
- OLICHMBATh JIOCTOBEPHOCTb, IESTHTUMHOCTD | BBIBOABI ~ HAa  OCHOBE  ATHX
uH(pOpMALIMY, €€ COOTBETCTBHE IPABOBBIM M | PE3yJIbTAaTOB;
MOpPaJIbHO-3TUYECKUM HOpMaM; - yMeThb aHAJIU3HPOBATh
- HCIIOJNB30BaTh CPE/ICTBA MH(OPMALIMOHHBIX U | XUMHUYECKYIO uH(pOopMaIHIo,
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEILICHUN | HOIy4YaeMyro u3 pa3HbIX
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U | HCTOYHUKOB (CPEIICTB MAacCOBOM
OpraHU3aIMOHHBIX 33]1a4 C COO0ACHUEM uHpopmaru, cetb MHTEpHET M
TpeboBaHui SPrOHOMUKH, TEXHUKHU | JApyTHUE);
0e301MacHOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOJaMHU
pecypcocOepexeHns, IPaBoOBbIX U HAyYHOIO TIO3HAaHWs BEIIECTB U
STHYECKUX HOPM, HOPM HH(POPMAITMOHHOH XUMHYECKHX SIBIICHUI
0€30macHOCTH; (nabmozenve, U3MepeHne,
- BJIAJIETh HABbIKAMM pAaCHO3HABAHUs M 3alLUTHI | SKCIIEPUMEHT, MOJICIINPOBAHUE);
uH(popMaLy, MHPOPMAIMOHHONW OE30MacHOCTH | - YMETh MPOBOAUTH PAcUEThI IO
JUYHOCTH XUMUYeCKuM  opmymnmam U
ypaBHEHHSM XUMHAYECKHX
peakuuii ¢  HCHOJb30BAHUEM
bu3IecKuX BEJIMYHH,
XapaKTepU3YIOIIMX BELIECTBAa C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, oObemMa (HOpMabHBIC
yCIOBHS) TIa30B, KOJUYECTBA
BEIIIECTBA; UCIIOJIb30BaTh
CHCTEMHbIE XHUMHUYECKUE 3HAHUS
JUIi  TPUHATHS — peIleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYyaIUsIX, CBSI3aHHBIX c
BEILIECTBAMH M UX IIPUMEHEHUEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | -  YMETb  IUIAHMPOBaTb U
Pa6otats CaMOCTOSITETIBHOCTH U CaMOOIIPEEIICHHUIO; BBITIOJIHATh XUMHYECKHH
KOJUICKTUBE - OBJIaZICHUC HaBbIKaMH y4€OHO- | SKCIIEpUMEHT (mpeBpareHus
KOMaHJe, HCCHCHOBaTeHBCKOﬁ, HpOGKTHOfI u COI.II/I&JILHOFI OpraHNYEeCKUX BEIIIECTB npu
3¢ heKTHBHO JEATEIIbHOCTH, HArpeBaHWH, TIOTyYCHHUE JTHIICHA

Ogaanenne YHHBEPCAJIbHBIMHU




B3aUMOJICHCTBOBATh C | KOMMYHUKATHBHBIMY JeHCTBUSIMU: U H3YyYEHUE €ro  CBOWCTB,
KOJUIEraMH, 0) COBMeCTHAs /IeSITeJIbHOCTD: KAQueCTBEHHbIE  peaKIud  Ha
PYKOBOZCTBOM, - [IOHMMATh ¥ MCIOIb30BaTh IPEUMYILECTBA | ajbACIH/Ibl, KpaxMall, YKCYCHYIO
KIIMEHTaMH, KOMAaH/IHOHM U UHJUBUTyaJIbHON PaboTHI; KHUCIIOTY; JeHaTypalus OelIKOB
- HPUHHUMATH LCJIM COBMCCTHOU ACATCIIbHOCTH, npu HarpeBaHuy, LIBETHBIE
OPraHr30BbIBATL U KOOPAWHUPOBATL ACUCTBUA peaxin 6CJ'IKOB; MPOBOJUTH
110 €€ HOCTHUKCHHUIO: COCTABJIATH IJ1aH peakuuu HWOHHOI'O O6MeHa,
JICHCTBUI, pacHpeNeNsaTh PONM C  YYETOM | oppemensith  CPEAy  BOIHBIX
MHEHHI Y4YaCTHUKOB OOCYXIaTh pE3ybTaThl PacTBOpOB, KAUECTBEHHEIE
COBMECTHOH PabOTHI, peakiyu Ha Cynbpar-, kKapOoHar-
- KOOPJMHUPOBAaTh ¥ BBIIONHATE paboTy B | XJIOPUI-aHHOHBI, HA KATHOH
YCTOBUSX  PeanbHOTO,  BHPTYANIBHOTO M | gyyviopys; pelaTh
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI; SKCTIEPUMEHTANBHbIE 3aaTH TI0
- OCYIUCCTBIIATb MO3UTUBHOE CTPATEIHYCCKOC | 1o o "Metame:" -
TIOBE/CHHC B PasIIHBIX CHTYAlWIX, | "Hemeramisl") B COOTBETCTBHU C
MIPOSIBIISITH TBOPYECTBO M BOOOpaKEHUE, OBITh NpaBHIAMH I
VMHULIMaTUBHBIM
0€30MacHOCTH TPH OOpAIEHUH C
Ogianenne YHHUBEPCAIbHBIMHA 6
peryJIITHBHbIMH ICHCTBUSIMH BELICCTBAMH H /1ADOPATOPHbIM
. 000pyIOBaHUEM;  TPE/ICTABISTH
r) IPUHSATHE ce0s U APYTUX JIIOAeH:
pe3yIbTaThI XUMHYECKOTO
- IpUHUMAaTh MOTHBBI W apryMEHThI JIPYTHX
. JKCIEepHMEHTa B (opMe 3aIrucH
Joaen npu aHam3e pE3yIbTaToB o
NEATEIHHEOCTH YPaBHEHUH  COOTBETCTBYIOLINX
- IpU3HAaBaTh CBOE€ IPaBO W TMPaBO JPYTHX peakuuii ¥ (QOpMYIHPOBATH
IEOIEH HA OIIHGKI BBHIBOJIBI HAa  OCHOBE  JTHX
- pa3BMBaTh CMOCOOHOCTH TOHMMATh mup ¢ | PE3Y/IbTATOB
TIO3ULIMH IPYTOTO YEJIOBEKA;
OK 07. B 00/1acTH 3K010rHY€CKOr0 BOCTIMTAHMS - chopMHpOBATEH TPEICTABICHUS:
ConeiicTBOBaThH - c(hOpMHPOBAHHOCTH AKOJIOTHYECKON | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KyJbTypbl, TTOHUMaHUE BJIUSHUS COLIMAJIBHO- | €CTECTBEHHOHAY4YHOW KAapPTUHBI
()pr)xa}omef/i cpenbl, | 9KOHOMHUYCCKHUX IIPOLECCOB HA  COCTOSIHMC | MHPa, POJIM XMMHU B IIO3HAHHH
pecypcocOepekenuro, | IPUPOIHONW M COLMAIBHON CpPEJIbI, OCO3HAHHE SIBJIEHUU MIPUPOJIBL, B
3(1)(1)eKTHBHo rJI100aJILHOrO XapakTepa IKOJIOTUYECKUX q)OpMI/IpOBaHI/IH MBIIIJICHUST U
JIeNCTBOBATH B HpO6ﬂeM; KYJBTYPEBI JIMYHOCTH, €C
4pe3BBIYANHBIX - IUTAHWPOBAHHWE U OCYIICCTBIICHUE JCHCTBUI B | (DYHKIIMOHATIBHOM TI'PaMOTHOCTH,
CUTYaIIUSX; OKpY’KaroIllel cpesie Ha OCHOBE 3HAHWS IIeel | HEOOXOAMMON Al PELIeHUs
YCTOHYHBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1aun
AKTHBHOE HETPHSITHC JCHCTBUH, MPUHOCAIIAX | SKOJOTHYECKH  0OOCHOBAHHOTO
BpEJl OKpY KaroIIen cpesie; OTHOILIEHUSI K CBOEMY 30POBBIO
- yMeHHE MIPOrHO3UPOBATh | U IPUPOTHOM CPEJIE;
HeOIaronpusTHHIE 9KOJIOTUYECKHE | - YMEeThb COOMI0AaTh IpaBMIIa
MOCTIE/ICTBHSI IPEANPUHUMAEMBIX 9KOJIOTUYECKH IeJIeCO00pa3zHOro
JNEUCTBUM, TPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- pacimpeHue OIlbITa JEATEITBHOCTH | ICATEIbBHOCTH B LEJIsIX
HKOJIOTMYECKOM HAIPaBIE€HHOCTH; COXpaHEHHUsI CBOET0 3/I0POBbS M
- OBJIQJICHUE HaBbIKAMU y4eOHO- | OKpYKaroIeil MPUPOIHON CPeIIbl;
HCCJIICA0BATCIIbCKOU, IIPOCKTHOU W COLIMAJIbHOH YYUTBHIBATh OIIAaCHOCTh
ACATCIIBHOCTH; BO3CUCTBUSA Ha JKUBBIE
OpraHU3MbI OIpeAEIEHHbBIX
BELIECTB, MOHUMAs CMBICIT
[oKa3aTess IIPEAEIbHON
JIOMYCTUMOM KOHIIEHTPAIUU
IIK 2.1 - YMEHHME OINpeleNaTh KOHCTPYKTHBHBIE | - COPMUPOBATH MPEACTABICHUS:
ObecneunBaTh 0COOEHHOCTH CUCTEM CUTHAJIM3AlMHU, | O CBOWCTBAaX METAIOB, CIIaBaX,




TEXHUYECKOE LEHTpaIU3alun u OJOKMPOBKH, | BUaX  KOPpO3UM,  00JacTu
o0cITy>)KBaHUe KEIJIE3HOJOPOKHOU aBTOMATHKH U | IPUMEHEHUS HEMETAJUINYECKUX U
YCTPOMCTB  CHUCTEM | TEIIEMEXAaHUKH; KOMIIO3ULIMOHHBIX ~MaTEpUAJIOB,
CUTHAJIM3aluH, - TOHMMaHHE€  CHUCTEMBbl  TEXHHYECKOIO | CBOMCTBAX HEOPTaHMYECKUX U
LIEHTpaIN3aluN U | 00CITy)KUBaHUS u peMOHTa CUCTEM | OPraHUYECKHUX COCIUHECHUH,
OJIOKMPOBKH, CUTHAJIM3alHH, LEHTPaIN3aluu u | 6e30macHOM UCIIOJIb30BaHUN
KEJIE3HOAOPOKHOU OJIOKMPOBKH, 7KEJI€3HOJOPOKHON aBTOMATHKH | BAXXHEHIIMX HEOPTaHUYECKHX U
aBTOMATHKH U | U TCIIEMEXAHUKHU OpPraHUYECKUX BELIECTB B OBITY
TEJIEMEXaHUKH; U TNPAKTUYECKON [EATEIbHOCTH
YEJIOBEKA.

B pe3ynbpTaTe ocBOE€HMS MpOrpaMMbl y4eOHOTO MpeAMeTa peaau3yeTcs Mmporpamma

BOCIIUTAHUS, HANpaBJIeHHAs HAa (POpMUPOBAHHE CIEAYIOMIMX JUYHOCTHBIX PE3YJIbTATOB
(JIP):

JIP 2 IlposBisitoluMidA aKTUBHYIO TPaXXIAHCKYIO MO3UIUI0, JEMOHCTPUPYIOLIUI
IIPUBEPKEHHOCTh NPUHLMUIIAM YE€CTHOCTH, NOPSAOYHOCTH, OTKPBITOCTH, YKOHOMHYECKHU
AKTUBHBIM M yYACTBYIOIIHUN B CTYyIEHYECKOM U TEPPUTOPUAIBHOM CaMOYNPABICHUH, B TOM
YUCJIE€ Ha YCIOBUAX JOOPOBOJIBYECTBA, MPOAYKTHBHO B3aUMOACHCTBYIOIIMN H
YYaCTBYIOIIMM B 1€ATEILHOCTH OOUIECTBEHHBIX OpraHu3auil.

JIP 4 IlposBiuAronmid W JEMOHCTPUPYIOIIMK YBaXXEHHE K JIOAIM Tpy/aa,
OCO3HAIOUIUI [IEHHOCTh COOCTBEHHOTO Tpyaa. CtpemMsiuiics K GOPMUPOBAHUIO B CETEBOM
cpelie INYHOCTHO U MPO(ECCHOHATIBEHOTO KOHCTPYKTUBHOI'O «IIM(PPOBOTO CIEA».

JIP 16 IlpuoGperenre o0y4arONMIMMHUCS COIMATBHO 3HAYMMBIX 3HAHUN O MpaBUIIaX
BEJCHMSI HKOJIOTUYECKOT0 00pa3a KU3HU O HOPMAax U TPAAMLUIX TPYJIOBOU EATEIbHOCTH
YeJIOoBEKa O HOPMaxX M TPAAMIMUAX TIOBEJICHHMS YEJIOBEKA B MHOTOHAIMOHAIBHOM,
MHOTOKYJIETYpPHOM OOILIECTBE.

JIP 23 Tlomyuenue BO3MOXHOCTH

caMopcaiu3anus JTIHOCTH.

00y4armuMucs CaMOpACKpbITUS U

JIP 30 OcyiecTBIAOMMI TOUCK U HMCHOJb30BaHHE MH(pOpMAIMU, HEOOXOIUMON
U1t 3PEKTUBHOTO BBIMIOJIHEHUS PA3IMYHBIX 33]a4, MPOPECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.




2 CTPYKTYPA U COAEPKAHUE YYEFHOU JUCHUTJIAHBI

2.1 O0beM y4eOHOM IUCHUILUIMHBI U BUIbI Y4eOHO# padoThI

Buj yueOHoit padoThI

O0BEéM B yacax

O0béM 00pasoBaTeIbHON IPOrpaMMbl y4eOHOH JUCHUIIIMHBI

B coomeemcmeuu ¢ yueOHbIM naaHom no umoeam I cemecmpa ammecmayus
nposooumcst 6 hopme KOHmMpOIbLHOU padbonul.

72
B TOM YHUCIIE:
OcHoBHoOe coep:kaHue 72
B TOM YHUCIJIE:
JICKLIUH, YPOKH 34
[IPAKTUYECKUE 3aHATHS 28
nabopaTopHbIC 3aHATHUS 10
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHME
B T.4..
TEOpEeTHYECKOe O0ydYeHHUE 34
MIPAKTUYECKHUE 3aHITHS 28
nabopaTopHbIE 3aHATHS 10

KOHTPOJIbHbIE PadO0THI 2

[IpomexyTouHas arrectauus (B popme nuddepeHIIpoBaHHOTO 3aUeTa)




2.2 TemaTH4yecKHUii IUVIaH U cOJlePKaAHUE Y4eOHOM TN CHUIITTUHBI

1 2 3 4
dopmupyembie
HanMeHoBaHMe pa3jeioB U TeM Coaep:xanue yueOHOro MaTeprasia, NpaKTHYeCKHe U JIA00paTOPHbIE 3aHATHS, O0bem KO(I\)!Ilze'll"_([‘,;l{lII/IH
caMocCTosiTeIbHAsA padoTa 00yuyaomuxcs 4acos anqﬂ)(’)cmb?e
pe3yabTaTtsl (JIP)
Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHbIE MOHATHS U 3aKOHBI HEOpraHWYeCcKo 1 o0uiel xumuu. [lepuoandeckas OK 01 OK 02
[Tepunoanueckuii 3aKoH 1 cructema xumudeckux anmemenToB /.M. MenaeneeBa. CTpoeHue aTroma JIP 16,23,30
NepuoanyecKas cuctema Conepxanue y4eOHOro MaTepuasia
XUMHUYeCKuX dyemenToB . 1. CoBpemeHHas: MOJIeTb CTpOoeHHUsT aroMa. CHMBOJIMUYECKUM SI3bIK XUMUHU. XUMHUYECKUN DJICMEHT.
Menneneesa DnexTpoHHas KOHQUrypamusi atoma. Knaccudukaruss XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
37eMeHThl). BaneHTHble 31eKkTpoHbl. BaneHTHOCTh. DneKTpoHHAas MpUpOoAa XUMHUYECKON CBSI3H.
DEeKTPOOTPUIIATETLHOCTb. BHUIBI XUMHUYECKON CBS3U (KOBAJICHTHAS, MOHHAS, METaJUTMUYeCKasl,
BOJIOPOJTHAST) M CTIOCOOBI €€ 00pa30BaHMS. b
ITepuonnueckas cucrema xumudeckux osnemeHtoB J[ M. MenneneeBa. ®OU3MUECKUI CMBICI
[lepuognueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCT M3MEHEHUsI CBOMCTB XUMHUYECKUX
ANIEMEHTOB, 00pa3yeMbIX WMH TMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHU C IOJIOXKEHHUEM
XUMHMYECKOro aneMeHTa B Ilepuoanueckoii cucreme. MHMpOBO33peHUECKOE M HAyYHOE 3HAYECHHE
Ilepnomueckoro 3axona J[J. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX HJIEMEHTOB
1.1. 2 IlpakTuyeckoe 3ansitue Nel PerieHue NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI M pPACUeTbl IO YPaBHEHUSIM OK 01 OK 02
XUMUYECKUX peaKiui” ) K 2.1
IIpopunbHbie 1 NMPoPecCHOHATBLHO 3HAYUMBIE JJIEMEHThI COAEpPXKAHUSA: XUMHUUYECCKUE TP 2.4.1 6.23 30
SABJIEHUS B OCHOBE TEXHOJIOTMYECKUX ONEpaluid Ha MNPEANPUATHAX KEIE3HOIOPOKHOTO P
TpaHcnopTa (HamiaBKa MPU PEMOHTHBIX paboTax, HAHECEHHE JTAKOKPACOUHBIX MOKPBITUH).
1.1.3 IIpakTudeckoe 3ansitue Ne2 PemeHue NpakTHUKO-OPUEHTUPOBAHHBIX PaCUETHBIX
3aga4 no teme: [lepuonnueckas cucremMa xumuueckux snemeHtoB J[.M. Menneneena. OK 01 OK 02
Crpoenue aToma 2 IK 2.1

IIpopuniabHbie W npodeccHOHATBHO 3HAYUMBbIE 3JIeMEHTHI coaepxkaHus. OCHOBHbBIC
XUMUYECKHE 3aKOHBI, TEOPUHM U YYEHHsI CIOCOOCTBYIOT 00Jjiee MOJHOMY U OCO3HAHHOMY

JIP 2,4,16,23,30




2

MOHUMAHUI0O XMMHUYECKUX MPOIeccoB sl (OPMUPOBAHUSA HAYYHOIO MHUPOBO33PEHHUS; Kak
OCHOBBI JUIsl KOJIMYECTBEHHBIX pPACUETOB M pEIIEHUS MHOTHE pacueTHble 3aJauu
PAKTHYECKOT0 M TEXHOJOTUYECKOT0 3HAUEHUSI.

1.1.4 IlpakTnuyeckoe 3ansitue Ne3 PelieHue skcniepuMEHTAIBHBIX 3aJad 10 TeMe: THrmbl
XUMHUYECKHX CBsi3ell. TUMbI KPUCTAIUIMUECKUX PELIETOK

IIpopunbHbie U NMPo(decCHOHAIBLHO 3HAYMMBbIE JJIEMEHThI cojaep:kaHusi. Bemecta c
aTOMHOM M METaNIMYECKOM  KPUCTAJUIMYECKHMMM  pelleTKaMM KaK  KOMIIOHEHTBI
HOJYIIPOBOJHUKOBBIX ~ MaTepHajioB,  (OTOIIEMEHTOB, JMOJAOB, HMHTETPAIBHBIX U
IEKTPUUECKUX CXEM.

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

Paznen 2. XumMnueckne peakuumn

10

Tema 2.1 Tunoel XUMHYECKHUX
peakuui

2.1.1 Knaccudukanus 1 THIIBI XUMHUYECKUX PEaKIMii HEOPraHMUECKUX COSTMHEHU I

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:xanue y4e0HOIro MaTepuasa

Knaccudpukanus ¥ TUNBI XUMHUYECKUX PEAKIMA C y4acTHEM HEOPraHMYeCKHX BEIeCTB.
CocraBieHre ypaBHEHUN PEaKIMi COSAMHEHUS, PA3IOKCHHsS, 3aMeIlIeHusi, OOMeHa, B T.d.
peaKuHﬁ rop€Hus, OKUCJICHUA-BOCCTAHOBIICHUS].

YPaBHeHI/IH OKHUCJICHUA-BOCCTAHOBJICHH. Cremnensn OKHCJICHUA. OKuCIUTEID )41
BOCCTaAHOBUTCIIb. CocraBienue u YpPaBHHUBAHUC OKHNCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX
peaKIyii METOIOM 3JIEKTPOHHOTO OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU B
npupoac, TPOU3BOACTBCHHBIX MPOHNCCCAX M X KU3HCACATCIHbHOCTH OPraHu3MOB.

2.1.2 IIpakTnuyeckoe 3anHsitue Ned PemieHue SKCIEpUMEHTANIBHBIX 3aJad IO TEME:
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINK"

IIpopuabHble U NPoPeccHOHAIBLHO 3HAYHMMbBIE 3JIEMEHTbI COJEPKAHUA. 3HAYCHHE
OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ pE€aKUuid B  MOPUPOAE M HA  NPEANPUITHIX
JKEJIE3HOAOPOXKHOU oTpaciu. OKUCIUTEIBHO — BOCCTAHOBHUTEIIBHBIC MPOIECCHl KaK OCHOBA
MPOIECCOB KOPPO3UH METAIIOB, paOOThl XUMHUYECKHX UCTOYHUKOB TOKA U aKKYMYJISITOPOB H

T.II.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Tema 2.2 DilekTpoJMTHYECKASA
JTUCCOIUALIMSA M HOHHBII 00MeH

2.2.1 PactBopeHnme Kak (pU3NKO-XUMUYECKUN TPOLIECC.

OK 01 OK 04
IIK 2.1
JIP 4,16,23,30

Copep:xanue y4e0OHOIro MaTepuaia
Teopus 3JeKTpONUTHYECKON auccounanuy. MIoHbl. DIeKTpOIUThI, HEANEKTPOIUThl. Peakuuu




2

noHHOro oOMeHa. CocTaBleHHE PeaKnii HOHHOTO OOMEHa IyTeM COCTaBJICHHUS UX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakIiy. 3aJaHus Ha COCTAaBIICHHE
VMOHHBIX PEaKLIHMN.

[IpakTHyeckoe UCIONB30BaHUE PEeaKLUil HOHHOTO OOMEHa M THAPOJIHM3a B TEXHOJIOIMUYECKUX
IpoLeccax JKeJIe3HOJOPOXKHOTO TpaHcnopTa. [ToHsaTHA: rampBaHOCTET NS, TAIbBAHOILUIACTHKA,
UX IPAaKTUYECKOE 3HAUCHHE B )KEJIE3HOJOPOKHOM XO03sIICTBE.

2.2.2 Jladoparopnoe 3ansatue (padora) Nel "lccremoBaHue CBOWCTB 3IJIEKTPOJIUTOB.
Omnpenenenne pH cpenpt pactBopoB. Teopust 3JIEKTPOIUTUYECKON Tucconnanun’
IpoduabHbie U MPodecCHOHATBHO 3HAYUMBIE YJIEMEHTBI COAEPKAHU. AKKYMYJISTOPBI:

NPUHIUT UX paboTsl, ux npuMmenenue B CLIb.

OK 01 OK 04
IIK 2.1
JIP 4,16,23,30

2.2.3 JlabopaTopHoe 3aHsiTue (padora) Ne2 "Peakuuu nonnoro oomena. ['maponus conei”
[MpoduibHbie 1 MpoecCHOHATIBLHO 3HAYUMbIE 3JIEMEHTHI coAep:kanus. [I[pumenenue Ha
YKEJIE3HOJOPOKHOM TPAHCIOPTE PEAKIIMK HOHHOTO OOMEHa JJIsl yMSTYeHHs BOJbI (CHIYKEHUE
koHLeHTpauuu uoHoB Ca’’ m Mg?"). Tmaponns Ha NPeANpHATUIX KEIE3HOTOPOKHOIO
TpaHCIIOPTA.

OK 01 OK 04
IIK 2.1
JIP 4,16,23,30

Pa3zen 3. CTpoeHuHe BellecTBA U CBOIICTBA HEOPraHHYeCKHX BELECTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukanus,
5 CTpOCHHE

HCOPraHUMYCCKUX BCIICCTB

3.1.1 OcCHOBHBIE KJIaCChI CIOKHBIX HEOPTaHUUYECKUX COCAUHEHUM.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Coaep:xkanue yue0HOT0 MaTepuaia

[TpenMeT Heopranuyeckoi xuMuu. Kinaccudukaiys HeopraHmdeckux BeriecT. I[IpocTeie u
cloXHble BemiecTBa. (OCHOBHBIE KJIACCHl CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI,
KHCJIOTBI, COJIM). B3auMOCBSI3b HEOPraHWYECKHX BEHICCTB. ATpEraTHbIC COCTOSIHUS
BemecTBa. Kpucrannumueckre W amop@HBIE BelIECTBA. UMbl KPUCTAIMYECKHX PEHIETOK
(aToMHasi, MOJIEKyJsIpHAs, MOHHAs, METaJJIM4ecKas). 3aBUCUMOCTh (DU3UYECKUX CBOICTB
BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW pPEIIeTKH. 3aBHCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BHJAa XUMHYECKOW CBS3M M THUMNA KPUCTAIITMYECKOW perieTku. [IpuunHsb
MHOT'000pa3usi BEIECTB

3.1.2 lIpakTnyeckoe 3ansaTHe NeS Penienue skcrepMMeHTaIbHBIX 33a4 Mo Teme: Yuctbie
BEIIeCTBA U CMeCH. J{ucnepcHble CUCTEMBI.

IpoduiabHble u MpodeccHOHATHHO 3HAYMMBIE JJ1eMeHTHI cojiep:kaHusi. CTEKIIOMIACTHK
KaK OCHOBa JJ1s1 u3roropieHus geraneit CIb.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Tema 3.2

dusnko-xuMuyeckue

3.2.1 Metamisl. [Tonoxenue B [ICXD JI.M. MenneneeBa, ocobernroctu crpoenusi. Kopposwust

OK 01 OK 02




1

2

4

CBOMCTBaA HEOPTraHNYCCKUX BCIICCTB

MeTasuIoB. MeTopl 3alUThl KOHCTPYKIIHI TOJIBH)KHOTO COCTaBa

IIK 2.1
JIP 4,16,23,30

Copep:xxanue y4e0HOIro MaTepuaa

Mertamibl. OOmme ¢u3ndeckue U XUMUYeCKrue cBOMCTBa MeTauioB. CriocoObl MOMyYeHHUS.
3HayeHWe METAIJIOB M HEMETAUIOB B HPUPOAEC U IKU3HEAEATEIILHOCTU 4YellOBeKa U
opranuzMoB. Koppo3usi MeTayioB: BUABI KOPPO3WH, CIIOCOOBI 3alIUTHI METANIOB OT
KOppO3UU

3.2.2 IIpakTudeckoe 3ansaTHe Ne6 PemieHue sSKCIEpUMEHTAIBHBIX 3a7ad IO TEME:
"Meramibl"

IMpopuiabHbie U MpodeccHOHAIBHO 3HAYUMBbIEC JIEMEHTHI coAep:KaHus. [lnd nuHHI
CBS3M M YCTPOWCTB CHUTHANW3alUuU, UeHTpanu3anuu u OnokupoBku (CLIB) HeoOxomumsl
CTaJICaIIOMUHEBBIE npoBona. MenHbplii M JIATyHHBIM IPOKAaT HCIOJIB3YETCS IIPHU
M3roToBIICHMM W pemoHTte aetanedl CIIb, pasnuuyHol anmapaTtypbl KeJIe3HOIOPOKHOMN
ABTOMATHUKH U CBS3H.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

3.2.3. Hemeramnel. [lonoxxenne B IICXD /.M. MeHaeneeBa, 0COOCHHOCTH CTPOSHUS

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

ConepxxaHue y4eOHOro MaTepuasa

Hemeramnpl. OOmme ¢u3uyeckue M XUMHYECKHE CBOHMCTBA HEMETALIOB. THUIHUYHBIC
cBorictBa HemetayuioB [V- VII rpynn. Knaccudukanus u HOMEHKIATypa COCIWHCHHUN
HemeTalioB. [IpuMeHeHe BaXKHEUIITUX HEMETANIOB U UX COSUHEHHH B )KeJIe3HOAOPOKHOM
xo3siiictBe KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIC

3.2.4 IIpakTtudeckoe 3aHsaTHe N7 PemieHue OSKCIEpUMEHTAIBHBIX 3a7ad IO TEME:
"Hemerasr"

IIpoduibHbie U NpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI coAep:kaHus. VIHepTHBIEC ra3bl
UCTONB3YIOT B CUCTEMAax CUTHAJIW3ALUM, LIEHTPAIU3ALUU U OJOKMPOBKHU JJIS 3alOJHEHUS
AIIEKTPOBAKyYMHBIX TpuOOpoB. CeleH — OCHOBa sl W3TOTOBJICHHS BBIIPSIMUTENEH U
¢dorosnemenToB. KpeMHMH — 3J€MEHT HHTErPalbHBIX MHUKPOCXEM CHCTEM YIPaBJICHUS
JBIDKEHUEM Moe3oB. KapOuj KpeMHHs Kak KOMIIOHEHT BapHCTOPOB, MPHUMEHSEMBIX B
YCTPOMCTBaX aBTOMATHYECKOTO PpEryJUPOBAaHUSA CTPENOK JKEIE3HOAOPOXKHBIX IIyTeH U
ePEE310B.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Tema 3.3 Nnentuduxarus
HEOPraHMYeCKUX COCAUHEHUN

3.3.1 'eHeTnueckas CBsA3b HEOPraHUYECKUX COCTMHEHUN
HTorosasi koHTpobHas padoTa Nel

OK 01 OK 02
1K 2.1




1 2 3 4
JIP 4,16,23,30
Conepxxanue y4eOHOro MaTepuasia
XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEMIECTB (OKCHIOB,
TUAPOKCHUJIOB, KHUCJIOT, COJ€H W 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWMCTB IMPOCTHIX >
BEUIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCUIOB M TUAPOKCUAOB. MneHTudukanus
HEOPraHMYECKUX BEHIECTB C HCIOJb30BaHHEM UX (U3UKO-XMMHUYECKHUX  CBOMCTB,
XapaKTEePHbIX KAYECTBEHHBIX PEAKLUI
Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 32
OO0s3aTenbHast ayIuTOpHas yaeOHast Harpy3ka (BCero) 32
MPaKTUYECKUE 3aHATUS 14
nmabopatopHble 3aHATHS (PaOOTHI) 4
KOHTpOJIbHAs paboTa 2
Pa3zpnen 4. CTpoeHue u CBOMCTBA OPraHMYECKUX COeIMHEHUI 32
Tema 4.1 Knaccudukanms, | 4.1.1 [Tonarue 06 opraHndecKux BEMIECTBAX, UX MPUMEHEHUE Ha JKEJIe3HOM TOpore. OK 01 OK 02
CTPOEHHUE u HOMEHKJIaTypa IIK 2.1
OpraHHYECKHX BEIECTB JIP 4,16,23,30
Conepxanue y4eOHOro MaTepuasa 2
[losiBNieHHEe M pa3BUTHE OPraHUYECKOM XMMHUHU KakK Haykd. [IpenMer opraHMyYecKoil XWMUU.
Mecto M 3HaYE€HHE OPraHMYECKOM XHMHHU B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IOpANOK COEJUHEHHsS AaTOMOB MOJIEKYJ€ COIJIACHO HX BaJE€HTHOCTH.
[IpuMeHeHre OpraHMYeCcKUX BEIIECTB Ha JKEJIE3HOU Jopore
4.1.2 Teopust A.M. Bytneposa. Knaccuduxarus opraHn4ecKux BeIIecTB. OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Conepxanue y4eOHOro MaTepuasia 2
[TonoxxeHns TeopuH XMMHYECKOTO CTPOECHMSI OpraHMdYeckux coennHeHnii A.M. byrtneposa.
YraepoaHblil CKENEeT OPraHMYeCKOM MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
cTpoenust Mosekysr. M3zomepuss u m3omepbl. [lonsTHe o GyHKIMOHAIBLHOU Tpymme. Pamukar.
[TpuHIIMTIBI KITAcCH(UKAIIMKM OPTaHUYECKUX COeNMHEHHH. MexayHapoHas HOMEHKIATypa U
IIPUHLMIIBI HOMEHKJIATYpbl OPraHUYECKUX COSAMHEHUN
Tema 4.2 CpoiictBa opranuueckux | 4.2.1 AjkaHbl: COCTaB, CTPOEHUE, TOMOJIOTHYECKUN PS. OK 01 OK 02
COCTUHEHUN IIK 2.1

JIP 4,16,23,30




2

Copaep:xxanue y4e0HOIro MaTepuaia

[IpenenvHbIC YriaeBOAOPOAbI (ATKAHBI W IHUKIOANKAHBI). (OcoOEHHOCTH KiIacCUPUKALUU U
HOMEHKJIaTypbl, Hu30Mepus, (U3NYECKHE CBOWCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeEIUla B
MPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIJIEBOJAOPOOB, HAX0XKICHUE B MPUPOJIE
Y IPUMEHEHHUE JTKAHOB.

4.2.2 IlpakTnueckoe 3aHsiTMe Ne8 PemieHue SKCIEpUMEHTANIBHBIX 3aJad IO TEME:
"CpaBHUTENbHAS XapaKTEPUCTUKA METaHa U ATaHa"

IIpopuabHble W mnpodeccMOHAIHLHO 3HAYMMbIE 3JIeMeHTbI coaep:kaHus. Kuakue
yIIeBOAOPOAbI (OEH3MHBI, KEPOCHHBI, COJIIPOBBIE Macia, Ma3yT) - B Ka4eCTBE TOPIOYETO B
JBUTATENSIX BHYTPEHHETO CrOpaHUs MOJBUKHOTO COCTaBa JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.
TBepabie yrieBogopo bl (mapaduHbl) — KOMIIOHEHTHI KUJAKUX CMa30K, UCTIOIb3YEMBIX IS
cMasku aetaned u y3ia0B CIIb.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

4.2.3 Anxensl, ankaauensl. CocTaB M 0COOCHHOCTH CTPOCHUS

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Copep:xanue y4e0HOIro MaTepuaia

HempenenpHble (anmkeHbl, ankuHbl W ankagueHbl). OCOOCHHOCTH KiacCUUKAUUA U
HOMEHKJIATYyphI, HW30Mepus, (U3MYECKHE CBOWCTBA, XWMUYECKHUE CBOWCTBA, CIIOCOOBI
nosydeHusi. ['opeHue aimeTwiieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHH MJif
CBapKM M pe3Kku MeTaioB. [IpakThueckoe MPUMEHEHHE AaJKCHOB M aJKaJUEHOB B
JKEJI€3HOIOPOKHOM XO03SMCTBE

4.2.4 IlpakTnueckoe 3aHsaTHe N9 PemieHue SKCIEpUMEHTANIBHBIX 3a7Jad IO TEME:
"IlosrydyeHune 3TUIIEHA U U3Y4YEHHUE €r0 CBOMCTB"

IIpopuabHble U NMPodecCHOHATBHO 3HAYHUMbIE 3JeMeHThI coaep:xkanus. [Ipumenenus
MOJIUMEPOB HAa MPEINPHUATUAX >KEJIE3HOJOPOKHOTO TPAHCHOpPTa I AJIEKTPOU3OJISALINH,
[TpoayKThl MOIMMEpPU3ALMUA OKCUAA ATHJIEHA — JMOKCHUJ (KOMIIOHEHT SMOKCHIHON CMOJIbI)
NPUMEHSETCS JJIs 3aJIMBKU TpaHC(HOPMATOPOB, KOHTYPHBIX KaTyIlIeK U JAPOCCeNeii, KOTOphIe
o0ecneynBaOT YCTOMYUBOCTD alNapaTrypbl K yJaapaM U 3JIEKTPOU30JISIIUU

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

4.2.5 IIpakTnyeckoe 3ansaTHe Nel() Pemenue sSKCepUMEHTANBHBIX 3ajad IO TEME:
"AeTuiieH U ero ToMosoru" (AJKUHBI)

IIpoduiabHbie U NPOPECcCHOHATBLHO 3HAYMMBIEC JJIEMEHThbI colep:kaHus. [Ipumenenue
NOJMMEPbl HA OCHOBE ITPOM3BOJHBIX AJKMHOB B KAa4eCTBE M3OJSILMU 3AIIUTHBIX 000JI0YEK

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30




KaOeJIbHBIX M3JSIUN U TPOBOOB.

4.2.6 Apennl. CocTaB, CTpOEHHE, [TOJIy4EHHE

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Copaep:xanue y4e0HOIo MaTepuaa
OcoOeHHOCTH KJIaCCH(PHUKAIMA W HOMEHKJIATYphl, H30MepHs, (U3NUYECKHe CBOICTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOObI MOJIyYEHHUS.

4.2.7 IlpakTudeckoe 3anaTHe Nell PemeHue sSKCepUMEHTANBHBIX 3ajad IO TEME:
"CpaBHUTENIbHAS XapAKTEPUCTUKA CITUPTOB"

IIpopunbHbie U npodeccHoOHATBHO 3HAYUMBbIE 3JIeMeHThI cofepxkaHusi. OqHOATOMHbIE
COUPTBI — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpHUAJIOB HaXOASIIMX CBOE IPUMEHEHHE B
KEJIE3HOIOPOKHOM XO03siicTBe (Kpacka Juiss MOKpeITHs ycrpoictB CLB; mutactudukaropsr,
IOpUMEHseMble B CBETO-, TEPMO-, MOp030-, Biaroctoikux neramsix CLHb wu T.1.).
[IpakTnueckoe 3HaU€HNE APOMATUYECKUX CIIMPTOB U UX MPOU3BOIHBIX B KEJIE3HOJOPOKHOM
XO35UCTBE.

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

4.2.8 Anbnerunpl. Kap6onoseie kucinotsl. CocTaB, CTpoeHHUE, KilacCu(pUKaLus

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

OcoOeHHOCTH KJIacCU(PUKAUMUM U HOMEHKJIATYphl, H30Mepus, (QHU3NYECKUE CBOMCTBA,
XMUMHUYECKHE CBOMCTBA, CIOCOOBI MOJTyuyeHHs. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT,
ux Momotiee nerictpre. CioxHbie 2QUpPHl KaK IPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT.

4.2.9 JIaboparopHoe 3ansTue (padora) Ne3 "CpoiicTBa anpAeruoB U KapOOHOBBIX KUCIOT"
I[MpopuiabHbie U NpodeccCHOHATBLHO 3HAYMMBIE JIEMEHTHI COAepPKAHMs. AHWUIUHO-
dbopManbpIeTHAHbBIE — KOMIIOHEHT JIIEKTPOM3OJSIIMOHHBIX JIAKOB, HEOOXOAMMBIX B
ANEKTPOTEXHUICCKOW armaparype. MypaBbHHBIN aJIbJIETH]I KaK KOMIIOHEHT OaKeIMTOBOTO
JaKa, SBISIONIMMCS aHTUKOPPO3UOHHBIM MOKphITHEM 11 ycTpoiictB CIIb. TexcTonuT kak
OCHOBA JIJIsl U3TOTOBIICHHS JICKTPOH30JIATOPOB. [I[puMeHeHne areToHa B KeJe3HOI0POKHOM
xo3siicTBe. [lpuMeHeHue mIaBeneBON KUCIOTHI JAJS OYMCTKA METaNIOB OT PIKABUYMHBI U
HAKHIIH.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

4.2.10 IIpaktuyeckoe 3aHsiTHe Nel2 PemieHune SKCIEPUMEHTANBHBIX 3alad IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Toastue o CMC"
IIpopuabHble 1 NPodecCHOHAIBHO 3HAYMMBbIE JJIEMEHTHI colep:xaHMs. byTumanerar

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30




1 2 3 4
KaK KOMITOHEHT TeHTa(TaleBhIX dMajieil, MCIOJIb3YeMbIX isd OKpacku yctpoiictB CIIb;
AJIEKTPOU30JIILIUOHHBIX JJAKOB, IPUMEHSAEMBIX IpU peMoHTe ycTpoicTB CLIb. Mbu1a BeicInx
JKUPHBIX KHCIJIOT KaK 3aryCTUTEIM B IUIACTUYECKUX CMa3KaX, MPUMEHSEMBIX B PA3ITMYHBIX
MexaHm3Max st cMasku yerpoucts CLIb u ap.
4.2.11 AMuHbl. AHUIVH OK 01 OK 02
[K 2.1
JIP 4,16,23,30
Conepxanue y4eOHOro MaTepuasia 2
OcoOenHocT KJIacCU(PHUKAMM U HOMEHKIATYphl, H30Mepus, (QHU3NYECKHEe CBOMCTBA,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJTYICHUSI.
4.2.12 JlabopaTopHoe 3ansitue (padora) Ned "Amunokucinorsl. benku. PacnoznaBanue 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpopunabHbie U NMpodeccHOHATIBLHO 3HAYMMbIE JIEMEHThI colep:kaHusi. [IpuMmeHenue K 2.1
KJIes Ha OCHOBE MoJinaMujia [uist ckienBanus yctponcts CLb. JIP 4,16,23,30
Tema 4.3 Wnentuduxarus | 4.3.1 JlaboparopHoe 3ansaTue (padora) NeS "CpoiicTa yriesoaos" 2 OK 01 OK 02
OpraHNUYeCKHUX BEIIIECTB, ux | [IpopuiabHble W nNpodeccHOHATBHO 3HAYHMMbIE 3JIEMEHTBHI CcoAep:KaHusl. DQPUPHI OK 04
3HaYeHUE M MPUMEHEHUE B OBITOBOW | MACISHOW KHCIIOTHI, 0Opa30BaHHBIE MACISTHOKUCIBIM OpPOXEHHEM TIFOKO3bI, UCIIOIB3YIOTCS [K 2.1
Y TIPOM3BOJICTBEHHOM IEATEIHHOCTH | KaK MIACTU(PUKATOPHI JAKOB Il yCTpoicTB M mpudopoB CIIb. JIP 4,16,23,30
YeJI0BEKa 4.3.2 Ponb XuMuUM B OOECIIEYEHHH HKOJOTHYECKOH, HSHEPreTHYecKOM U TMHIIEBOU OK 01 OK 02
0e301acHOCTH IK 2.1
JIP 4,16,23,30
Copaep:xanue y4e0OHOIro MaTepuaa 2
Ponp opranuyeckoil XMMHUU B pELICHHM MPOOJIEM HHEPreTHUEcKoil Oe3omacHOCTH, B
pPa3BUTUU MEJULHUHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB SHEPrUHU
(ayIbTepHATUBHBIE MCTOYHHKU SHEpruu). ONacHOCTh BO3JCUCTBUS HA KUBBIE OpPraHU3MBbI
OPTaHMYECKHUX BEIIECTB OTICIBHBIX KJIAccoB  (YIJIEBOJAOPOJbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPTraHUYECKHUE TPOU3BOJAHBIC, aNbIETHABl W Jp.), CMBICT IOKa3aTelsl MpeaesbHO
JIOMYCTUMOW KOHIIGHTPAIIUU
Pa3znen 5. KuneTndeckue M TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUsI XMMHYECKUX peaKni 2
Tema 5.1 Ckopocts xumuueckux | 5.1.1 IlpakTnueckoe 3ansTme Nel3 PeuieHue NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
peakuuii. XMMHUYECKOe paBHOBECHE | 3a7a4 1o Teme: "CKOpPOCTh XMMUYECKUX peakivil. XuMHuecKkoe paBHOBecue" K 2.1
Ipoduiabubie U npodeccHOHAIbHO 3HAYMMBbIe 3JIeMeHTHI colepxkaHus. bydepHbie TP 4.16 i3 30
10,23,

pPacTBOPHI B TEXHOJOTUUYECKHX Tpolieccax (MpH IEKTPOXUMHUUYECKOM HAHECCHHMH 3alllMTHBIX




1 2 3 4
MTOKPBITHHA, B IPOU3BOJICTBE KPACHTEIICH )
Pa3nen 6. PacTBopbl 2
Tema 6.1 IlonsiTue o pacTBopax 6.1.1 Ilpaktuueckoe 3ansaTue Nel4 PerieHue NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3az1a4 1o teMe: "PacTBOpBI, UCHIOIb3yEMbIE B OBITOBOM U MPOM3BOICTBEHHOM J1E€ATEIBHOCTH K 2.1
genoBeka' JIP 4,16,23,30
Pa3znen 7. Xumus B ObITY U POU3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA 4
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeillue qoCTHXEHUS XUMHUUECKOW HAYKU U XUMHUECKOM TEXHOJIOTHH OK 01 OK 02
MIPOU3BOJCTBEHHOW  JAESITEIBbHOCTU OK 07
YyesoBeKa [K 2.1
JIP 4,16,23,30
Conep:xxanue y4ueOHOT0 MaTepuaia 2
Hogelimme ROCTMKEHHMS XMMHUYECKOM HAYKHM M XUMHUYECKOW TeXHOJoruu. Pomb xumum B
0o0eCrieueHNH SKOJIOTMYECKOW, JHEPreTUUeCKOM ¢ MUIIEBOW O€30MacHOCTH, pa3BUTUHU
MeauiuHbl. [IpaBuia novcka ¥ aHaM3a XUMHUYECKOW HH(DOpMAIK U3 pa3IMYHBIX UCTOYHHUKOB
(mayunas ¥ yuyeOHO-HAay4Has JUTEpATypa, CPEICTBA MaccoBoi nH(opMmanuu, cetb UHTEepHET)
7.1.2 TIpomexxyTouHasi aTTecTanus no qucuummHe. {udepennrpoBannblii 3auet 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz II cemecmpa: MakcuManbHas yaeOHas Harpy3ka (BCero) 40
OO0s3aTenbHast ayAUTOpHAS yaeOHas Harpy3ka (BCero) 40
MPAKTUYECKHUE 3aHITUS 18
naboparopHbie 3aHITHS (PabOTHI) 6
nudepeHIMpOBaHHbBIN 3a4eT 5
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72
OO0s3aTenbHast ayIuTOpHas yaeOHast Harpy3ka (BCero) 72
MPAKTUYECKUE 3aHATUS 28
nabopaTopHble 3aHATHS (PaOOThI) 10
KOHTpOJIbHAs paboTa 2
Hmoeosas ammecmayus 6 popme nudPpepeHTnpoBaHHOTO 3a4eTa 2




3. YCJOBUS PEAJIM3ALIMU ITIPOTPAMMBI YUYEBHOI
AN CIIUIIJIMHBI

3.1 TpeOoBaHusi K MHHMMAJIBLHOMY MATEPHAIbLHO-TEXHUYECKOMY

o0ecnmeYeHnIo

VYyeOHass aucHUIUIMHA peanu3yeTcss B ydeOHoM kabunerte: Jlaboparopus

XUMHUHU ¥ OUOJIOTHH

Obopyodosanue yuebHo2o Kabunema:

l.

[Tocamounbie MecTa IO KOJTHYECTBY OO0YJarOIINXCSI.
Pabouee mecTo nmpenoaBarens.

MGTOI[I/ILICCKI/IG MaTCpualibl 110 JUCHOUIIIINHC

. Becol ananmutuueckue (1 mt.).

2
3
4
3.
6
7
8
9

XuMHYEeCKast ToCy/1a.

. Mozenu KpucTaimyeckux pemeérok. (3 mr)
. Coopnbiii mpubop A moydeHus ra3os (1 mrT.).
. Ha6op Ne3 BC «11lenoumn».

. HaGopsl peakTUBOB 1O OPraHUYECKON XUMUHU.

10.HabGop uHAMKATOPOB.

11.Habop miiakaToB 0 HEOPTaHUUYECKOW U OPraHUYECKON XUMHUH.

Texnuueckue cpedcmea 00yyeHUs.:

-TB

- BUICOMarHuTopoH

- KOMITBIOTEP

Ayouosuzyanvrvle cpedcmea 0OyueHusL:

1. DVD Oprannueckas xumud. Yacts 2. [IpupoHbIe HCTOYHHUKHN YTIE€BOIOPOIOB.

Cruptel 1 peHonsl 13 onbIToB, 36 MUHYT.

2. . DVD Opranunueckas xumus. Yactb 3. Anbaeruapl U KapOOHOBBIE KUCIIOTHI.

Cnoxublie 3¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.

3. DVD Opranunueckas xumus. Yacts 4. YraeBoasl. 11 onbiToB, 27 MUHYT.



4. DVD Oprannueckas xumua. Yacte 5. A3oTcoaeprKaliue OpraHHYECKHe
BemecTBa. benku. CHuHTETHYECKHE BBICOKOMOJEKYJISIpPHBIE BemecTBa. 20 OmbITOB,
28 MUHYT.

5. B/® «llIkonbHBIA XUMUYECKUH IKCTIEpUMEHT» 150 MUHYT.

3.2. MupopmanuoHHoe obecnedeHne peaju3anu NporpaMmmbl

IlepeyeHb pexkoOMeHAYeMbIX Y4YeOHbIX M3JaHUN, JONOJHUTEJIbHOM
autepatypbl UHTepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JIMOTEYHOTO0 hoHaA:
3.2.1.0CHOBHBbIE€ HCTOYHHUKMU:
1. AxdunorenoBa WM.B. Xumus: ydyeOHUK U MPAKTUKYM JJs CPEIHETrO
npodeccuonanbHoro oopazoBanus / U.B. Andunorenora, A.B. babkos, B.A.
[TonkoB.- 2-e 3., uctnp. u gon. — Mocksa: M3natensctBo Opaiit, 2022. — 291 c.
3.2.2.J101m0JIHUTEIbHbI€ HCTOYHUKH:
1. I'ycera, E.B. Xumus qs CIIO.: yue6.-meton. mocooue / M.P. 3uranmmuna, J[. 1.

Kymukosa; Kazan. Han. uccnen. rexsoi. yH-T; E.B. I'yceBa .— Kazanp : KHUTY,
2019 — 168 c. — ISBN 978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 .—
URL: https://e.lanbook.com/book/196096 (mara oOpamenms: 31.03.2023) / -
Pexxum noctyma: uist aBTOpHU3. MOIb30BaTENEH.

2. YepnukoBa H.}O. XumMust B JOCTyITHOM HM3JI0KEHUU: yueOHOE Tocodue A cro /
H.}O. Yepnukona.- 2-¢ uzn., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. - Tekct: »snekTpoHHbld // JlaHb: 3JIEKTPOHO-
oubnmuoreunas cucrema. - URL: https://e.lanbook.com/book/195532 (mata
obpamenus: 31.03.2023) / - Pexxum moctyna: i aBTOpHU3. MOJIb30BaTeNeH.

3.2.3 UnTepHeT — pecypcehbi:

1. HayyHo-momyisipHbIN TIPOEKT «DJIEMEHTHI OOJbIION Hayku « ((pu3uka, Xumus,
MaTeMaTuKa, acTPOHOMHMsSI, HayKa O KM3HHM, Hayka o 3emue). HoBoctu Haykw,
KHHTH, HAyYHO-TIOMYJISIPHBIC CTaThH, JICKIIAH, SHITUKIIONENH.
https://postnauka.ru/themes/chemistry - neknuu mo xumuu Ha caiite IlocTHayka.

https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOHBIN.

2. CallT Hay4YHO-TIONYJIIPHOTO JKypHaina «XHMHSL M  3U3HbBY. https://

gotourl.ru/4785 Pexum noctyna: CBOOO HBIM.


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

3. CailT 0 XMMUU: KJIACCUUYECKHUE YUCOHUKU, CITPABOYHUKH, SHIIMKIIONEINH, TTOUCK
OPraHUYECKUX W HEOPTraHUYECKUX PEAKIMW, COCTABJICHHE YPABHCHUW PEAKLIHM.
https:// www. xumuk.ru/ Pexxum noctymna: cBOOO HBIM.

4. Tlnardopma Zoom jisi POBEACHUS] OHJIANH-3aHSATUNA U BUACO-KOH(PEPEHIIUM.

[DnexkTpoHHBIN pecypc]. Pexum goctyna: https://zoom.us/.

5. DnexTpoHHas uHGpoOpMaIMOHHO-00pa3oBaTebHas cpena Ha miargopme Moodle.

[DnexTpoHHBIN pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IIporpamma o0OecneyeHa HeOOXOAUMBIM  KOMILIEKTOM
JIMIEH3UOHHOT'0 MPOrPaMMHOI0 o0ecredeHusl


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

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEGHOM

JUCIHUIIVIMHbI

KoHnTponb u oOlleHKa pe3ylbTaToOB OCBOCHHUSA 00IIe00pa3oBaTEIHLHOM

AUCHUILIMHBI PACKPBLIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (OpPMHUPOBAaHHE OOIMIMX KOMICTSHIIMA IO pa3jeiaaM M TeMaM COACPKaHHUS

y4eOHOT0 MaTepHaia.

[TpomexxyTounas arrectanus B popme quddepeHIIupOBaHHOTO 3a4eTa.

Oo0mue komnerennuu (OK), Pa3nen/Tema THII OLEHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOnpPUATH I
OK.01 P1: Tema 1.1 - YCTHBIN 0onpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud HA COCTaBJICHHUE
K 2.1 P3: Tema 3.1 XUMHUYECKHX (HOpMYT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amannst Ha HUCHOIL30BAHUS
JIP 2,4,16,23,30 4.3 XUMHYECKOM CHUMBOJIHMKH U
P5: Tema 5.1 Ha3BaHUM COEAWHEHWH IIO
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKTYHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH u TPUBUAIBHBIX
Ha3BaHWU MJISI COCTaBIICHUS
XUMUYECKHX (HOPMYIT;
- 3acnymuBaHuEe COOOIICHMIA
1 OIIEHKA WX TOJATOTOBKH;
- Pe3synprar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PaboT;
- Pesynprar  BBINOTHEHUS
MPAKTUYECKON paboTHI;
-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHus;
- [ToxGop, aHaIIN3 u
npeoOpa3oBaHue y4eOHO
uHdopmaIuu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciymmBaHue COOOIICHUHN
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u OlleHKA X HOATOTOBKH;
33 - 3amaHusa Ha HWCIIOJIb30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XMMHYECKOM CHMBOJIMKH U
4.3 Ha3BaHHW COEOMHEHUI IO
P5: Tema 5.1 HOMEHKIAType
P6: Tema 6.1 MEXIyHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHOU
XUMHH u TPUBUAIBHBIX

Ha3BaHUU Il COCTaBJICHUSA
XUMUYECKHX (HOPMYIT;

- Pesynprar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT




- PesynbraT  BBINONHEHUS
IPAKTUYECKON paboThI;
-IIpakTHKO-OpHEHTHPOBAHHbBIE
3a/laHus;

- ITonGop, a”HaIIN3 u
npeoOpa3oBaHue y4eOHOM
nH(popMaImn

OK.04
K 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3acnymuBaHuEe COOOIICHUIA
Y OLIEHKA UX MMOATOTOBKH;

- 3agaHus Ha HCIOJIB30BAHUSA
XUMUYECKOH CHUMBOJMKH H
Ha3sBaHUW COCOUHEHUNW II0
HOMEHKJIaType
MEXyHapOJIHOT O coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMMUM U TPUBHAJIBHBIX
Ha3BaHUW JUISI COCTaBJIICHUS
XUMHYECKHX HOpMYT;

- PesynpraT  BBINONHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITEJIbHBIX paboOT

- Pesymprar  BBINONHEHHA
IPAKTUYECKON paboThI;

- Pesynmprar  BBIMONHEHHA
n1abopaTopHOil paboTHI;
-IIpakTHKO-OpHUEHTUPOBAaHHBIE
3a/1aHus;

- ITonGop, aHaIIN3 u
npeoOpa3oBaHue y4eOHOI
nHpopMau

OK.07 P7: Tema 7.1 -IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHHUS;

IIK 2.1 - Honmbop, anamuz wu
npeoOpa3oBaHHe y4ueOHOI

JIP 4,16,23,30 uH(pOpMaIUH;

S HEPEYEHD UCITOJIB3YEMbBIX METO0OB OBYYEHUA

5.1 TIlaccuBHble: OMOpPOC, PENPOAYKTHUBHBIE YHPAKHEHUS MO 3aKPEIUVIEHUIO U

0TpabOTKe M3yUYEHHOTO MaTepHaa

5.2 AKTUBHBIE W WHTEPAKTUBHBIC: IBPUCTHUYCCKUE OECEeIbl, AUCKYCCUH, KPYTIIbII

CTOJI, IPpC3CHTAlMA, BUKTOPHHA, KBCCT.




