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1 MACIIOPT PABOYEN ITPOT'PAMMBI YUEBHOM JIMCIUILIAHBI
OV/]I 12. XUMUSI

1.1 ObaacTs npuMeHeHus padoyeil MPOorpaMMsbl

Pabouas mporpamMma y4eOHOM JUCHUIUIMHBI SBJISETCS YaCThIO MPOrPaMMBbl CPEIHEro (IIOJTHOTO)
obmrero o6pazoBanus mo crenuaibHoctd CI1O 23.02.01 Opranu3anus mepeBo30K W yIpaBJICHUE Ha
TpaHcrnopTe (110 BUAaM).

[Ipu peanmzammu paboyeid TpOrpaMMbl MOTYT HCIIOJIB30BATHCS pa3IMYHbIE 00pa3oBaTEIbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, JICKTPOHHOE 00yUeHHE.

Pabouas mporpamma y4eOHOM JUCHUIUIMHBI MOKET OBITh MCIIOJIb30BaHA B MPOQECCHOHATBHON
MOJTOTOBKE, IEPENoAroTOBKE M TMOBBIIICHWH KBaIM(UKAUMK padounx mo mnpodeccusim: 17244
[IpuemocnaTumk rpy3a u O6araxa; 18726 CocraBuTesb MOE3/10B.

1.2 Mecto y4yeoHoi qucuumianabl B cTpykrype OIOII-TIIICC3:

O0m1eo6pazoBatebHas AMCIUITIUHA « XUMUSD) U3ydaeTcsi Ha 6a30BOM YpOBHE B 00111€00pa30BaTeIbHOM
[IUKJIE Y4eOHOTO TTaHa OCHOBHOM MPOQ)eCCHOHAIBHON 00pa30BaTeIbHOM MPOTrPpaMMBbl YKPYITHEHHBIX TPYIIIT
criermanbHOCTew / ipodeccuii: 23.00.00

TpynoeMKocTs TUCHUILTMHBI «XUMUSH Ha 0a30BOM YPOBHE COCTaBIISIET 72 yaca, U3 KOTOphIX 64 yaca —
0a30BbIid MOy (6 pa3nenoB) U 8 YacoB — MpUKIAAHONW MOAY/b (1 pasmern), BKIIOYAIOMHUA MTPAKTHUKO-
OPUEHTHPOBAHHOE COJ/Iep’)KaHNe KOHKPETHOM MPO(ECCHH HITH CIIEIIHATbHOCTH.
[TpuknamHoit MOmynms BKTIOWaeT oauH pasaen. Pazgen 7 «Xumust B ObITY M MPOM3BOJCTBEHHOM
JESTEILHOCTH 4YelloBeKay peanusyercs s crermansbHoct 23.02.01 Opranuzanus mepeBO30K H
yhpaBiieHHEe Ha TpaHcHopTe (IO BUIAaM) Ha Marepuaje, CBSI3aHHOTO C 3KOJOTMYECKOW 0e30MacHOCThIO U
OIICHKOM TOCTENCTBUII  OBITOBOM W  MPOW3BOJCTBEHHOW JEATETHBHOCTH, TIO0 OTpacisiM  Oymymien
Po¢eCCHOHATTFHON JESTEITEHOCTH O0YJaFOIIIXCS.

1.3 Ilnanupyembie pe3yJabTAThl OCBOEHUS Y4eOHOM AU CIUNIHHBI:
1.3.1 [ens yueOHOM MUCIUIUIAHBI.

DOpMHPOBAaHKE y CTYACHTOB MPEICTABICHUS O XWMHYECKOM COCTABJSIIOIICH €CTECTBEHHOHAYYHOM
KapTUHbI MHpa KaK OCHOBBI TPHUHSTHS PEUICHHWH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYAIAX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM Cpefie.

3amaun JUCHILINHLL:

1) chopMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHKS XUMHYECCKHX TPOIIECCOB H SBJICHHI
B OKpYyXKarollel cpezie, LEIOCTHOM HaydyHOW KapTHHbI MHpPa, B3aUMOCBSI3M M B3aUMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BHUTh YMCHHS COCTABIATH (POPMYIIbI HCOPraHUIESCKUX M OPraHUMYECKHUX BEIIECTB, YPABHECHHUS
XUMUYECKUX PEaKIUi, 0OBSICHATD UX CMBICIT, HHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX HKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM TMPOBCICHHUS MPOCTEHIIMX XUMHUYECKUX OSKCIEPUMEHTATBHBIX
UCCIIeIOBAaHUN C cOONIOICHMEM MpaBuil 0e30MacHOro oOpallleHHs C BellecTBaMH M J1abopaTopHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HHMOPMAIMIO XHMHUYECKOTO XapakTepa U3 pasInIHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUSI CBOCH MEATCIBHOCTH M XUMHYCCKHX
MIPUPOTHBIX, OBITOBBIX U MIPOU3BOICTBEHHBIX MTPOLIECCOB;

6) cdopmHupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHIKCHUN XUMHUYECKON HAyKH W TEXHOJOTHH JUIS
Pa3BUTHS COLMATBLHOM U TIPOU3BOACTBEHHOM chep.



1.3.2 B pe3ynbrate 0cBOeHUs y4eOHOM JUCIUIUTMHBI 00y4YaIOIIUNACS JT0JKEH

yMeTh:

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

- ONpEAENATh: BAJIEHTHOCTb M CTENEHb OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpeabl B BOJAHBIX paCTBOPaX HEOPTAaHUYECKUX COCAMHEHUH,
OKHUCJIUTEIb W BOCCTAHOBMTENb, NPHUHAJUIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlaccaM OPraHM4eCKHUX
COCITMHEHUH

- XapaKTepU30BaTh: 3JIEMEHTbl MaJbIX [IEPHOJOB M0 UX IMoJokeHHto B Ilepuonnyeckoil cucreme
J.. MenneneeBa; oOmMe XWUMHUYECKHE CBOWCTBA METANIOB, HEMETAUIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX M OpPraHUYECKUX COEAMHEHUN; CTPOEHHME W XHMUYECKHUE CBOMCTBA HU3YYEHHBIX
OPraHU4YeCKUX COCTUHECHUN;

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

- BBITNIOJIHATh XMMHUUYECKHI JKCIEPUMEHT [0 PACIO3HABAHUIO BAKHEHIINX HEOPraHMYECKUX H
OpraHMYECKUX BEILECTB;

- IPOBOJMUTH CAMOCTOSITEIIbHBINA MOUCK XUMUYECKOW MHPOPMAINK C UCIIOJIB30BaHUEM Pa3IMUHBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX WM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
HCI0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH JUIsl 00pabOTKU U Mepefadyd XUMHUYECKON MHpOpMaIiu U ee
MIpe/ICTaBJICHMS] B Pa3InYHbIX (popMax; UCIOIB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKON
NESTETPHOCTH WM TOBCEIHEBHOW KU3HU JUISI: - OOBSICHEHUS XMUMHYECKUX SIBICHHUH, MPOUCXOIAIINX B
npuposae, ObITY W Ha MPOM3BOJACTBE; - ONpPEIENIEHUS BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKHX
MPEBPALEHUI B PA3IUYHBIX YCIOBHUSIX U OLIEHKH UX MOCIE/ICTBUM;

- SKOJIOTMYECKHU TPaMOTHOTO TIOBE/ICHUSI B OKPYXKAIOLIEH Cpeae;

- OLEHKH BJIMSHUSA XMMHUYECKOIO 3arpsi3HEHHsI OKPYXKAroled Cpelpl HAa OPraHu3M YeJIOBEeKa U
JIPYTHE )KUBbIE OPTaHU3MBI;

- 0Oe3omacHOr0 OOpalieHuss ¢ TOPIYMMH W TOKCHYHBIMH BEIECTBaMH, J1abOpaTOPHBIM
000pyI0BaHUEM;

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

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

- TOHMMATh  B3aUMOCBS3b  Y4e€OHOM  AMCHUIUIMHBI €  OCOOEHHOCTAMH  MpodeccHu
npodeccHoHaAbHOM JIeATENBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS M0 JaHHOW y4eOHOH AUCLUILIHHE.

3HATh:

- BOXKHEUIIME XMMHUYECKUE IOHATHA: BEUIECTBO, XMMHYECKUH 3JIEMEHT, aTOM, MOJEKYIa,
OTHOCHUTEIIbHBIE AaTOMHAs M MOJIEKYJISpHAas MAacChl, MOH, AJUIOTPONMS, M30TONbI, XUMUYECKAsl CBS3b,
ANIEKTPOOTPHUIATENEHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAS Macca, MOJISIPHBII 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJISPHOTO CTPOEHUS, PAaCTBOPBI, AJIEKTPOJIUT U HEIIEKTPOIUT,
ANEKTPOJUTUYECKAS JUCCOLMAIMS, OKUCIUTEIb W BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBIICHUE,
TEIUIOBOM J(PQEKT peakluHu, CKOPOCTh XHMMHUYECKOM pEeakIuu, KaTalu3, XUMHYECKOE paBHOBECHE,
YIJIEPOAHBIN CKeNeT, (YHKIIMOHAbHAS TPYIIa, H30MEPHs, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUSI MAaCChl BELIECTB, IOCTOSIHCTBA COCTABA, EPUOIUYECKUM
3aKOH;

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

- Ba)XHEHIIIME BEleCTBA U MaTepHalbl: OCHOBHbIE METAJUIbl U CIUIABBI; CEPHAsl, COJIsIHAsA, a30THAs
M YKCyCHAasl KUCJIOTHI; IIEI0YH, aMMUAaK, MUHEpallbHbIE YIOOpPEeHHsI, METaH, 3TUJICH, alleTUJIeH, OEH30I1,
ATaHOI, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, KpaxMall, KiIeTyaTKa, OeJIKH, HICKYCCTBEHHBIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHHUS Y4€OHOTO peaMeTa:

Oco6oe 3HaueHune yueOHbIi mpeaMeT umeet npu ¢popmupoBanuu u passutuu OK.

Ooume Ilnannpyemblie pe3yJbTaTbl 00y4eHNsI
KOMIICTEHIIMH Oo6mme! JIucuMnIMHAPHbIE
OK 01. B yacTu Tpy10BOro BOCIIMTAHMS: - BJIAJETh CHUCTEMOM
Brei6upats cioco0sr | - FOTOBHOCTh K TpY.Y, OCO3HAHUE | XUMUYECKUX 3HAHUN, KOTOpast
pelIeHus 3aaa4 [IEHHOCTH MacCTEPCTBa, TPYAOTI00HUE; BKJIFOYAET: OCHOBOIIOJIAraroInue
npodeccnoHaIBHO N - TOTOBHOCTb K aKTHBHOM JESATEIHHOCTH | IOHATUS (XUMUYECKUH DIIEMEHT,
JEATEIIbHOCTH TEXHOJIOTHYECKOU u COIIMAJIbHOM | aTOM, JJIGKTPOHHAs  000J0YKa
TIIPAUMCHUTCIIBHO HaIpaBJICHHOCTH, CIIOCOOHOCTD aromMma, S-, pP-, d-BJIeKTPOHHI)Ie
K pa3JIuyHbIM WHHIMUPOBATh, IJIAHUPOBATh u | opOuTanu aTOMOB, VIOH,
KOHTEKCTaMm CaMOCTOSITEIBHO BBITIOJIHATH TAKyHO | MOJIEKYJIA, BAJICHTHOCTb,
JIEATEIIbHOCTB; ANEKTPOOTPULATETBHOCTb,
- WHTEpEC K Pa3IMYHBIM  cepaM | CTEeHb OKUCICHUS, XUMUYECKast
npoecCuoHaIbHOU CBS3b, MOJIb, MOJISIpHAsi Macca,
JIeSITEIbHOCTH, MOJISIPHBIA  00bEM,  yIJIEPOIHBIN

OsiajeHne yHHMBepPCAIbHBIMM Yy4eOHBIMH
N03HABATE/ILHBIMH J1efiCTBUSIMHU:

a) 0azoBble JIOTHYECKHe el CTBHUS:

- CaMOoCTOSITeNIbHO  (OPMYIHPOBATh 51
aKTyallu3upoBaTh IpoOiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYILECTBEHHbIM MPU3HAK WM
OCHOBAHUsSI JJIsl CPABHEHUs], KJacCU(DUKALUK U
0000I11IeHN S

- ONpEIENATh LEN ASITENbHOCTH, 33/aBaTh
napaMeTpbl U KPUTEPUH X JOCTUKEHHUS;

- BBUIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUHSI
B PacCMaTPUBAEMBbIX SIBJICHUSAX;

- BHOCUTb  KOPPEKTUBbI B  JEATEIBHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LEJM,
OLIEHUBATh PUCKHU MTOCIIEICTBUH 1€ TEIbHOCTH;
- pa3BUBaTh KPEATHMBHOE MBIIUICHUE IIpU
peLIeHUH KU3HEHHBIX po0IieM

0) 0a3oBbIe HcCiIeN0BaTEIbCKHE IeHCTBHSI:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIICIOBATEILCKOM n MIPOEKTHOM
JIEATENBHOCTH, HaBBIKAMU pasperieHus
npooseM;

- BBIABJIATDH [IPUYMHHO-CJIEACTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 3a/1auy, BBIIBUTaTh TUIIOTE3Y
€e  pelIeHUs, HaXO[UTb apryMEHThl VI
JIOKa3aTebCTBA CBOMX YTBEPKICHUI, 3a1aBaTh
napamMeTpsl U KPUTEPUHU PELICHNUS;

- aHAJIM3UpPOBATH TIOJTY4CHHBIC B X0€
pemeHud 3aaa4u  pe3yJbTaTbl, KPUTHYCCKU
OIICHMBATb HnXx JOCTOBCPHOCTD,
ITPOTHO3UPOBATH HU3MCHCHHC B

HOBBLIX YCJIOBUAX;

ckeneT, PyHKIMOHAIbHAS TPYIIa,
pamviKai, W30MEpHs, W30MEpBHI,
TOMOJIOTUYECKHIA PSIJI, TOMOJIOTH,
VIJIEBOJIOPOJIBI,  KHCIOPOA- H
a30TCOJICPIKAIINE  COCMHCHHS,
OMOJIOTHYECKU aKTHBHBIC
BemecTBa  (YrjaeBOMABI, KHUPHI,
OenKku), MOHOMEp, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS, KpUCTAIUTMYECKas
pelieTka, TUIBl ~ XUMHUYECKUX
peakui (OKHUCTUTENTBHO-
BOCCTAHOBHUTENbHBIE, JK30- H
SHJOTEPMHUUYECKHE, peakuuu
HOHHOTO  OOMEHa),  PacTBOD,
ANIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS
JCCOLIMALINS,
BOCCTaHOBUTEb,
XUMHUYECKOM
XUMHUYECKOE

OKHCJIUTE]Ib,
CKOpPOCTh
peaKIuu,

paBHOBECHE),

TEOPUH W  3aKOHBI  (TeopHs

XHMHYECKOTO CTpOCHUS

oprannyeckux BemiectB  A.M.

bytnepoga, Teopus

AIIEKTPOITUTUIECKOIN

TUCCOIMALINY,  TEPUOMYESCKUN

3akoH .M. MeHnneneeBa, 3aKOH

COXpaHeHHs Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMUCCKUN  SI3BIK  XHMHHU,

(akToJIOTMUECKUEe  CBEICHUS O

1 VkasbBarores muanocTHBIE 1 Mmeranpeamerasie pe3yapratel 13 GI'OC COO (B mocnexnneit pegakimu or 12.08.2022) B
OTraronsHON opme, hopMupyemble 00111e00pa30BaTENbHON JUCIMTITHON
2 TucumnumHapHble (MPEIMETHBIE) PE3Y/IbTaThl YKa3bIBAKOTCA B COOTBETCTBMM C MX MOJHBIM mepeuneM Bo ®I'OC COO (B
nocienueit penaxiyu ot 12.08.2022)




- YMETbh NEPEHOCHUTH 3HAHUS B TIO3HABATEIILHYIO
u HPaKTUYECKYIO oOnactu
KHU3HENICATETIbHOCTH;

- yMETh MHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEeIMETHBIX 00acTei;

- BBIBUTATh ~ HOBBIE  WJeW,  Tpeyiararh
OPUTHHAIBHBIE TIOAX0/IbI U PEIICHUS;

- CIIOCOOHOCTh WX  HCIOJIB30BaHHMS B
II03HABATEIbHON Y COLIMAIBHOM ITPAKTUKE

CBOWCTBAX, COCTABE, MOJIy4CHUN U
0e30MacHOM UCIIOJIb30BaHUU
BO)KHEHIINX HEOPraHUYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY
U TPAKTUYECKON NEATEIBHOCTU
YEJIOBEKA;

- YMETb BBISBIISITH XapaKTEpPHbIE
MPU3HAKU u B3aUMOCBSI3b
W3Y4YEHHBIX MOHSITUI, IPUMEHATh
COOTBETCTBYIOILHE MOHATHUS [TPU
OIIMCAaHUU CTPOCHHUS U CBOWCTB
HEOPraHNYeCKUX U OPraHn4ecKHX
BEUIECTB M HX MPEBPALICHUN;
BBISIBIISITH B3aUMOCBSI3b
XUMHAYECKHUX 3HAaHUHN c
MOHATUAMH M TIPE/ICTABIECHUSIMU
JPYrUX  €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh
HAaUMEHOBaHUS
COCAVHEHUN  MEXIyHapOIHOIO
COr03a TEOPETUIECKOU u
MIPUKJIATHOU XUMHUHU u
TPUBUAIILHBIC Ha3BaHUA
BOKHEUIINX BEIIECTB (ITWIIEH,
alleTWiIeH, MMIepuH, (dexou,
(dbopManbIerus, YKCyCHast
KUCJIOTA, TVIMLUH, yrapHbId ras,
YTJICKUCITBII ras, aMMHUaK,
ragieHass M3BECTb, HeEraunieHas
W3BECTb, IIUTBEBAasI COJa U
JPYTUX), COCTaBISATH (HOPMYITBI
HEOPraHNYECKUX U OPraHN4eCKUX
BEILIECTB, YPaBHEHUSI XMMUYECKUX
peakiui, OOBACHATh MX CMBICI;

HCIIOJIB30BaTh
XUMHNYECKHUX

MOATBEPKIaTh XapaKTepHbIE
XHMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMU
SKCHEPUMEHTAMH M 3alUCIMH
ypaBHEHUH XUMHYECKAX
peaKIuii;

- yYMETh yYCTaHaBJIMBATh
MIPUHAIJICKHOCTD M3YYEHHBIX
HEOPraHUYECKUX H
OpPraHUYECKUX BEIIIECTB K
ONpeAETICHHBIM KJ1accaM u
rpymmnam COCOVHCHUM,
XapaKTepU30BaTh HX COCTaB H
Ba)KHEHIIINE CBOIICTBa;
ONpEAETATh BHJIBI
XUMHYECKHX CBs3eH
(koBasIeHTHAS, HOHHAaA,
METaJNIMYeCcKasi,  BOJIOPOAHAsA),

THUIBI KPUCTAJUIMYCCKUX PCHICTOK




BEILICCTB; KJIacCH(pUITPOBATH
XUMHYECKHE

peaKuu;

- chopmMHpOBaTh MpeaCTaBICHUS:
0 XHMMHYECKOM COCTaBJIAIOLICH
€CTECTBEHHOHAY4YHON KapTHUHBI

MHpa, poJini XMMHUU B MMO3HAHWUN

SABJICHUI [PUPOABL, B
(GOpMUPOBAHUM MBILUIEHUS U
KYJIbTYpbI JUYHOCTH, ee

(YHKIMOHAIBHOW TPaMOTHOCTH,

HEOOXOAMMOW It pEIICHUS
MPAKTUICCKUX 3a/1a4 51
SKOJIOTHYECKH  OOOCHOBAHHOI'O

OTHOILIEHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOU Cpee;
- YMETb NPOBOJUTH PACUYETHI I10

XUMUYECKUM  QopMmynam U
YpaBHCHUSIM XUMHYECKHAX
peakuuii ¢  HCMOJb30BAHHEM
(bu3IIECKUX BEJINYMH,
XapaKTepU3YIOIIMX  BEIecTBa C
KOJIMYECTBEHHOMN CTOPOHBI:
Macchbl, o0BeEMa
(HOpMasbHBIE YCIIOBHSI) Ta30B,
KOJIMYEeCTBa BEIIECTBA;
UCII0JIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HAHUS TUIS
TIPUHATHS peneHui B
KOHKPETHBIX KU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BEHICCTBAMU U X IPUMEHCHHUEM.

OK 02.
Hcnons3oBaTh
COBpPEMEHHBIC
cpencTBa MOMCKa,
aHanu3a u
HWHTEpIpEeTAIIuN
nHpopMaruu u
nH(pOpMaITMOHHBIC
TEXHOIOTHHU Jint|
BBIIIOJIHEHUA  3a7a4
npodeccruoHaIbHON
JEATEIIbHOCTH.

B o6s1acT IEHHOCTH HAYYHOT'O TIO3HAHUS:

- c(hopMHPOBaHHOCTH MHPOBO33pEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOLECTBEHHOW MPAKTUKH,
OCHOBAHHOT'O Ha Janore KyJiabTyp,
CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTa B
HOJIMKYIBTYPHOM MUDE;

- COBEpPLICHCTBOBAHHUE SI3BIKOBOM u
YUTATENIbCKOM  KYJIbTYphl ~ Kak  CpeACTBa
B3aMMOJICUCTBUSI MEXKIY JIFOJbMH U MO3HAHUS
MUDA;

- OCO3HAHUE LIEHHOCTH HAay4YHOU NESITEIbHOCTH,
TOTOBHOCTb ~ OCYIIECTBJIATb MPOEKTHYIO U
UCCIIEN0BATENBCKYIO JEATENbHOCTD
VHIMBUYaJIbHO U B IPYIIIIE;

Oniyagenne yHMBepcaJbHbIMH Y4eOHBIMH
NO3HABATEJIbLHBIMH J1eHiCTBUSIMU:

B) padora ¢ uHgopmManuei:

- BJIAJIeTh HaBbIKaMM MOJy4eHHs HUH(OpMaLnH
U3  HUCTOYHHMKOB pasHbIX  THUIOB,
CaMOCTOSITEIIBHO OCYLIECTBIIATH ITOUCK, aHAIIU3,
CHCTEMATH3ALHIO u VHTEPIPETALUIO

- yMeThb  IUIAaHUPOBAaTh U
BBITOJHSTH XUMHUYECKUN
HKCIIEPUMEHT (mpeBpareHus
OpraHMYecKUX  BELIECTB  MpHU

HarpeBaHUH, MOJIyYeHHEe STUIICHA
U U3yYeHHE €ero  CBOICTB,
KAQueCTBEHHbIE  pEakUd  Ha
QJIbJIETH b, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHarypaius OelKoB
Opd  HarpeBaHUM,  LBETHbIC
peaknyu  ONKOB;  IPOBOAUTH
peakuud  MOHHOTO  oOMeHa,
ONpeseNsATh  Cpeay  BOAHBIX
pacTBOPOB, KaueCTBEHHbBIE
peakiuu Ha cynabdar-, kKapOoHat-
U XJOPUI-aHHUOHBI, Ha KAaTHOH
aMMOHHUS; peraTh
SKCIEpUMEHTANIbHbIE 33/1aud 110
TeMaM "Meramibr" u
"HemeTauisl'") B COOTBETCTBUM C
HpaBUIaMH TEXHUKU
0€3011aCHOCTH NPHU_OOpaILIeHUH ¢




uHpOpMAIIH Ppa3IMYHbIX
(hopM mpecTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax c
y4eTOM Ha3Ha4YeHHs] MHOOPMAIMHU U IENEBOI
ayMTOpPHUY, BBIOMpAs ONTUMAIBHYIO (opmy
IPEJICTABIICHUS] 1 BU3YaJIN3AIIHH;

- OLICHUBATH JIOCTOBEPHOCTh, JISTUTUMHOCTh
UH(OpPMAIMH, €€ COOTBCTCTBUE IPABOBBIM U
MOPAJTBLHO-ITHYECKUM HOpMaM;

- HCIOJIE30BaTh CPEICTBA MH(DOPMAIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHA B PEIICHUM
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpPraHW3allMOHHBIX 33/1a4 C COOJIIOJCHUEM

BHUIOB u

TpeOoBaHUM SPrOHOMUKH, TEXHUKH
0E30ITaCHOCTH, THTHEHBL,
pecypcocOepekeHus, MIPaBOBBIX u

TUYECKUX HOPM, HOPM HHGPOPMAIMOHHON
0€e30I1aCHOCTH;

- BJIAJICTh HABBIKAMHU PACITO3HABAHMS W 3AIATHI
nHpopmaryy, UHHOPMAITMOHHON 0e30MacHOCTH
JIMYHOCTHU

BEILlECTBAMU U J1a0OpaTOpHBIM

000py/ZiOBaHMEM;  MPENICTABIIAThH
pE3yJIbTaThI XUMHUYECKOTO
SKCIeprMeHTa B (OpMe 3armucu
YPaBHEHUM  COOTBETCTBYIOIIUX
peakuuii  u  (opMyIMPOBaTh
BBIBOJbl HAa  OCHOBE  O3THUX
pE3yJIbTaTOB;

- yMETb aHAIN3UPOBAThH
XUMHUYECKYIO nH(pOpMAIIHIO,
MOJTy4aeMY10 u3 pa3HbIX

HCTOYHHUKOB (CPEICTB MacCOBOM
uHpOopMaIH, ceth MHTEpHET n
apyrue);

- BJIAJIETH OCHOBHBIMH METOJIaMH
HAYYHOTO TIO3HAHUS BEIICCTB U
XUMMYECKHUX SIBJICHUH
(HabmoneHue, HU3MEpEHUe,
AKCTIEPUMEHT, MOJISTTUPOBAHHUE);

- YMETh TPOBOJHUTH PACUYETHI IO

XUMUYECKUM  QopMmynam U
YpaBHEHUSIM XUMHYECKHAX
peakuuid ¢  HWCMOJb30BAHHEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIIMX BeIecTBa C
KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, oObeMa (HOpPMaJIbHBIC
YCIIOBUS) Ta30B, KOJWYECTBa
BEIIECTBA; UCII0JIb30BATh

CHCTCMHBIC XMUMUUYCCKHUEC 3HAHUA

JUIS  TPUHATUS  pelleHuil B
KOHKPETHBIX KU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BEHICCTBAMU M UX IPUMCHCHHUEM

OK 04.
DddexTuBHO
B3aMMO/ICHCTBOBATh
u paborarth
KOJUICKTHUBE
KOMaHJie.

B
n

- 'OTOBHOCTb K CaMOpPa3BUTHULO,
CaMOCTOSATCIIbHOCTH U CaMOOITPCACIICHUIO,
- OBJIaICHUC HaBbIKaMH y‘le6HO'

MCCIIEI0BATEIbCKOM, TTPOEKTHOM M COLIMAIILHOM
IEATENHHOCTH;

OsJ1agenne YHUBePCAJIbHbIMH
KOMMYHHKATHBHBIMH J1€iiCTBUSIMH

0) coBMecTHAasi 1eSITeIbHOCTD:

- TIOHMMAaThb U UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHHOM Y UHAWBUAYaJIbHOMN padOThI;

- TPUHUMATh LIEJM COBMECTHOMU JIESITEIILHOCTH,
OpraHU30BbIBaTh U KOOPJIMHUPOBATH JCHCTBUS
[0 €€ JOCTH)KCHHIO: COCTaBJIAThL IIJIaH
JNEUCTBUM, paclpenensiTh poldd C y4ETOM
MHEHUH YYaCTHHKOB OOCYXIaTh pE3yIbTaThl
COBMECTHOI1 paboThI;

- KOOPIMHUPOBaTh M BBIIONHATE paboTy B
YCIOBUSIX ~ PEaTbHOTO,  BHUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHUS;

- OCYHIECTBISITh TO3UTHUBHOE CTPATErMUECKOE

- yMeThb  IUIAaHMpOBaTb U
BBITOJHSTH XUMHUYECKUN
AKCIIEPUMEHT (mpeBpareHus
OpraHMYEeCKUX  BEIIECTB  MpHU

HarpeBaHUH, MOJIy4YEeHHE STUIIEHA
U U3ydeHHE €ro  CBOJCTB,
KAQueCTBEHHbIE  pEaKkMM  Ha
aJIBJICTU/Ibl, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OenkoB
Opd  HarpeBaHUM,  ILIBETHBIE
peakiuu  OenKoB;  MPOBOJUTH
peakuud  HMOHHOTO  OOMeHa,
ONpeseNsaTh  Cpedy  BOJHBIX
pacTBOPOB, KaueCTBEHHbBIE
peakiuu Ha cynbdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KaTUOH
aMMOHHUS; peraTh
SKCIEPUMEHTANIbHBIE 3aJaud 10
TeMam "Mertabr" u




MOBEJICHUE B  PAIMYHBIX  CHUTYallMsX,
MIPOSIBJIATH TBOPYECTBO M BOOOpakeHHE, OBITh
WHUIUATUBHBIM

OBananenne YHUBePCAJIbHbIMH
peryJIiTUBHBIMM 1€iiCTBUSIMM:

I) NIPUHATHE Ce0s1 M IPYTUX JI0ei:

- IPUHUMAaTh MOTUBBI M apryMEHTHI IpYrux
Jronen IpH aHaIM3e pE3yJIbTaTOB
JEATENbHOCTH;

- IpU3HaBaThb CBOE IpPaBO M NPaBO JPYTrux
JIIOJICH Ha OIIMOKH;

- pa3BuBaTh CHOCOOHOCT, MOHMMarb MHpP C
TIO3UIIMH JPYTOT0 YEJIOBEKa;

"Hemeraswisl'") B COOTBETCTBHHU C
IpaBUJIaMU TEXHUKH
0€301MacHOCTH TPH OOpAIICHUH C
BellleCTBAMU U J1JaDOPaTOpPHBIM

000py/iOBaHMEM;  TPEACTABIISTH
pE3yJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUM  COOTBETCTBYIOIIMX
peakuuii ¥ (opMyIMpOBaTh
BBIBOJbl HAa  OCHOBE  O3THX
pe3yabTaTOB

OK 07. B o06s1acTH 3K0/10rM4ecKOro BOCIIMTAHUS: - chopMUpOBaTH MPEACTABICHUS:
ConeiicTBOBATH - c(hopMHUPOBAHHOCTH 9KOJIOTHYECKON | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KYJIbTYpbl, TTIOHUMaHUE BIIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KaloIIel Cpejibl, | JKOHOMUYECKUX IPOLECCOB HAa  COCTOSHME | MMPA, POJIM XMMHHU B IO3HAHUU
pecypcocOepexeHuro, | TPHPOIHOM M COUMANBHON CPEMbI, OCO3HAHHUE | SBJICHUH MIPUPOIBL, B
NpPUMEHATh  3HAHUA | TVIOOATLHOIO  XapakTepa  OKOJIOTMYECKHMX | POPMUPOBAHMU MBINLICHUS U
00 U3MEHEHUHU HpO6J'IGM; KYJIbTYPBIL JIMYHOCTH, €c
KJIMMaTa, TPUHIUIL! | - IUIAHUPOBAHKE U OCYIICCTBIICHHE JCWCTBHH B | (PYHKIIMOHAILHOW TPaMOTHOCTH,
BepEKITNBOTO OKpY’Karolllel cpejie Ha OCHOBE 3HAHMS IeNiel | HEOOXOAMMOM Uil PELIEeHHs
IIPOM3BO/ICTBA, YCTOMYHBOTO pa3BUTHS YeJIOBEUECTBA; | IPAKTUYECKUX 3a/1a4n
5 deKTHBHO AKTUBHOE HENpHATHE NEHUCTBHUM, TIPUHOCSIIUX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeficTBOBATh g | BPEI OKPYKAIOLIEH Cpene; OTHOULIEHHSI K CBOEMY 3J0POBBIO
Ype3BBIYANHBIX - YMEHHE MIPOTHO3UPOBATH | U IPUPOJHON CPEAE;
CUTYALHSAX. HeOnaronpusiTHbIE 9KOJIOTHYECCKHE | - YMEThb CcOOJNIIOJaTh IpaBUiIa
MIOCJIE/ICTBUS MIPEANPUHIMAEMBIX | SKOJIOTUYECKU I11eJIecO00pa3HOro
JIEWCTBUI, IPEOTBPAILATh UX; noBesieHUsI B OBITY U TPYAOBOU
- paCIlUpeHHe  OIbITa JICATCITHHOCTH | IEITENBHOCTH B LEJIsIX
9KOJIOTMYECKOW HAIPABJICHHOCTH; COXPaHEHMsI CBOErO 3/I0pOBbsl U
- OBJIQJICHUE HaBBbIKAMU y4eOHO- | OKpYKaIOIIEH PUPOIHON CpesIbl;
HCCIICNOBATCIIBCKOM, NPOCKTHOU M COLUAIIPHOM | yYUTEIBATH OIIACHOCTh
JEATCIIbHOCTH; BO3JICUCTBUS HA JKUBBIE
OpraHu3Mbl OIpENIENICHHBIX
BEIIECTB, MOHUMAs CMBICII
MOKa3aTenst NpeAeIbHON
JIONYCTUMOW KOHILIEHTPALUU
K 2.1 - ymeHue  obecrieunBaTh  yOpaBieHHE | - chOPMHUPOBATH MPEICTABICHUS:
Opranu3oBbIBaTh JBU>KCHUEM, O CBOMCTBax METAJIOB, CIUIaBaXx,
paboTy nepconana 1o | - NOHUMAaHUE u aHaJIu3 paboThl | BUIAX  KOppo3ud,  OOJIacTH
IIJIAHUPOBAHUIO U | JKEJIE3HOJOPOKHOTO TPAaHCIOPTA MIPUMEHEHUSI HEMETANTNYECKUX U
OpraHu3alu KOMITIO3UIIMOHHBIX ~MaTepUaioB,
IIEPEBO30YHOTO BUJAaX M CBOWMCTBax TOIUIMBA,
npoiiecca CMa304HBIX u 3aLIUTHBIX
MaTepuanax, CBOICTBAxX
HEOPraHUYEeCKUX u
OpraHUYECKUX COEJTMHEHU,

MapKHpPOBKE U MEPEBO3KE IPY30B
T10 JKEJIE3HOM JI0pOore.

B pe3ynbTare ocBOEHHs MpOrpaMMbl y4eOHOTO MpenMeTa pealn3yercsi mporpaMma BOCIUTAHHUSA,
HarpaBJeHHas Ha (GOpPMUpPOBAHUE CIEAYIOIINX JUYHOCTHBIX pe3yabTaTtoB (JIP):




JIP 2 ITposBASIONINI aKTUBHYIO T'PaXJAHCKYIO MO3ULIHUIO, IEMOHCTPUPYIOIINM IPUBEPKEHHOCTh
IIPUHLUAIIAM YECTHOCTH, MOPSIAOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIA M Y4aCTBYIOLUIUMH B
CTYICHYECKOM M TEpPUTOPUAILHOM CAMOYIpPABICHHM, B TOM YHCIIE Ha YCIOBHUAX JOOPOBOJIHYECTBA,
MPOAYKTHBHO B3aWMOJICHCTBYIOIIUI M YyYaCTBYIOUIHA B JEITEILHOCTH OOIIECTBEHHBIX OPraHU3aIUi.

JIP 4 IlposBisitomMiA U IEMOHCTPUPYIOIIUNA YBaXKEHHUE K JIFOJIAM TPY/Ad, OCO3HAIOUINHN IIEHHOCTh
coocrBeHHoro Tpyna. Crpemsimumiics K (GOPMHPOBAHWIO B CETEBOM Cpele JUYHOCTHO W
po(hecCHOHATTFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIeIay.

JIP 16 IlpuoOpereHne OOydYAIONIUMUCS COIMAIBHO 3HAYMMBIX 3HAHWH O TPaBHIIAX BEIACHHUS
9KOJIOTUYECKOT0 00pa3a KU3HU O HOPMaX W TPAJAULIMIX TPYIOBON JEATEIHHOCTH Y€JIOBEKAa O HOpMax M
TPAIUITUAX MOBEACHUS YeTIOBEKa B MHOTOHAITMOHAIbHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 Tlony4yeHue 00y4aroMMuUcs BO3MOKHOCTH CAMOPACKPBITHS U cCaMOpeaIn3alis JUIHOCTH.

JIP. 30 OcymecTBiasomMiA MOUCK U HCIOJBb30BaHME HMHOpPMAIMK, HEOOXOIUMOHN s
3P PEKTHBHOTO BBITOJHEHHS PA3IMIHBIX 33124, MPO(HECCHOHATFHOTO M IMYHOCTHOTO PA3BUTHS.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem y4eOHOM AMCUMILIMHBI M BUAbI Y4e0HO0# padoThl

Bua yueOHo# paGoThl

O0BEéM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOM THCHMILIUHBI 108
B TOM YHCJIE:
OcHOBHOE coJep:KaHHe 72
B TOM YHCJIE:
JIEKITUHU, YPOKH 34
caMoCTOsITeNIbHAs paboTa 36
MPaKTUYECKHUE 3aHITH 28
abopaTOPHBIC 3AHITHUS 10
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COePKAHME
B T.4..
TeOpeTHYecKoe oOydeHue 34
MPAKTUICCKHUE 3aHITH 28
nabopaTOPHBIC 3AHITHS 10
KOHTPOJIbHbIE PadoThI 2
B coomeemcmeuu ¢ yueOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCs 6 (hopme KOHMPOIbHOU padbomul.
I[IpomexxyTouHasi arrectanus (B popme muddepeHInpoBaHHOTO 3a4E€Ta) 2




2.2 TeMmaTH4eCKHUH IVIaH U coAepkaHue y4eOHOH JMCIUIITHHbI

1

4

HaumeHoBaHue pa3/ie/ioB U TeM

Conep:kanue y4e0HOT0 MaTepHaJia, MPAKTHYECKHE H JIA00PaTOPHbIE 3aHATHSI,
caMoCTOSITeIbHAsI Pa60oTa 00yYaAIOIMXCSE

O0nLeM
4acoB

®opMupyeMbIe
KOMIIeTeH MU
(OK),IIK n
JINYHOCTHBIE
pe3yabTatsl (JIP)

Paszgea 1. Teopernyeckne 0CHOBbI XMMHUM

8/4

Tema 1.1 Crpoenue aToMOB.
[Iepnoanueckuil 3aK0H 1
MeproIMYecKas cucTemMa
XUMHUYECKnX 3emMentoB [[. 1.
MenpneneeBa

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpPraHU4ecKo 1 o6mmel xumuu. [leproanueckas
cucreMa xumudeckux snementoB /.M. Menneneesa. Ctpoenue atoma

OK 01 OK 02
JIP 16,23,30

Conep:xxanue yueOHOro marepuaJja

CoBpemMeHHast Mozenb CcTpoeHHus aroMa. CHMBOJIMYECKUM SI3bIK XVUMHHM. XUMHWYECKUI SJIEMEHT.
OnekrpoHHas KoHpwuryparms atoma. Kiaccudukanms XuMHYecKuX sjeMeHToB (S-, p-, d-
a5eMeHThl). BaneHTHble 31eKTpoHbl. BaneHTHOCTh. DNeKTpOHHAs MPUPOJa XUMHUYECKON CBSI3H.
DNEKTPOOTPUIIATETIFHOCTh. BUIBI XUMUYECKOW CBsI3U (KOBAJICHTHAS, WOHHAS, METAJUTMYECKas,
BOJIOPO/IHAs) U CTIOCOOBI ee 00pa3oBaHusl.

[Tepunomnueckast cucrema xumuueckux sieMeHToB JM. MenpaeneeBa. ®dusnueckuil CMBICT
[Tepuomuueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKHX
ANIEMEHTOB, O0pa3yeMbIX MMM MPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKECHHEM
XAMHUUECKOro aneMeHTa B Ilepronmueckoil cucreme. MupOBO33pEeHUECKOE M HAYYHOE 3HAYCHHE
[Tepuomuueckoro 3akoHa /.M. MenneneeBa. Ilpornosst [I.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX JIEMEHTOB

CamocrosiTesibHasi padoTa o0yuawmumxesi Nel

Koncrnekr, mnoaroroBka cooOmieHuii Ha TeMbl Mo BbIOOpY: HaHoTexHonorus kax
IPUOPUTETHOE HANPABICHUE Pa3BUTHUS HAYKU U Mpou3BojcTBa B Poccuiickoit denepanuu;
PagnoakTuBHOCTh. Vcmonb3oBaHHE pPagUOAKTUBHBIX HM30TOMOB B TEXHUYECKHX LIETAX.
PenTreHoBckoe H3JIy4YeHHE U €ro HCIOJIb30BaHWE B TEXHUKE M MeauiuHe. Pemienue
TEOPETUYECKMX M SKCIIEPUMEHTAIBHBIX 3a7ad MO BONPOCaM: OCHOBHBIC MOHSATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHple 3aJayd Ha HaAXOXJIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM MAaccChl, ONPEIEICHUE MACCOBOM JOJIM XMMUYECKUX 3JIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 TIpakruuyeckoe 3aHsaTHe Nel PerieHne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agady o Teme: "OCHOBHbIE KOJMYECTBEHHBIC 3aKOHbl M pacueThl MO YpPaBHEHUSIM

OK 01 OK 02
IIK 2.1




4

XMMHYECKUX peaKkuui”

IIpopunbHble 1 nMpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI COAepKaHUsl: XHUMUYECKUE
SIBJICHUS B OCHOBE TEXHOJOIMYECKHX OIepanuil Ha NpPeAnpUATUSAX KEJIE3HOIO0POKHOTO
TpaHcropTa (HaliaBKa MPH PEMOHTHBIX PabOTax, HAHECEHHE JAKOKPACOYHBIX TMOKPBITHH,
XMMUYECKasl YUCTKA TKAHEBBIX M3JICNIU VISl )KEJIe3HOIOPOKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

CamocTosTe1bHas padoTa o0yuarommxes Ne2

[Ton6op, ananu3 u npeobpazoBanue yueOHOro Marepuana. [loaroroBka cooOnIeHUI Ha TEMBI
o BeIOOpy: McTopusi pa3Butus xumudeckoi Hayku B Poccum; Benmukue xumuku Poccuu;
Kuznub u gestensHocth .M. Menpeneena.

1.1.3 TIpakTuueckoe 3aHsTHe Ne2 PemnieHue NpaKTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aga4 no teme: Ilepumommueckas cucrema xumuuyeckux sneMmeHToB JI.M. Menneneesa.
Crpoenue atoma

IIpodpuabHbie U NPOPEecCHOHATBHO 3HAYHMMbIE 3JIEMEHTHI coaepxkaHusa. OCHOBHbIE
XMMHUYECKHE 3aKOHBI, TEOPUU U Y4YEHHs CIOCOOCTBYIOT 0OoJiee MOJHOMY M OCO3HAHHOMY
MMOHUMAaHHUI0 XUMHUYECKUX MPOIECCOB A (POpMUPOBAHMS HAYYHOI'O MHPOBO33PEHUS; KaK
OCHOBBI JUIsl KOJMYECTBEHHBIX pAacyeTOB M PCIICHHA MHOTHE pacyETHBIE 3aJadd
IIPAKTUYECKOTO U TEXHOJIOTHYECKOIO 3HAYCHHUS.

OK 01 OK 02
IK 2.1
JIP 2,4,16,23,30

CamocrosiTesbHasi padoTa odyuaruuxest Ne3

[TonGop, ananu3 u npeodpazoBanue yueoHoro matepuana. [loaroroBka cooOmeHN Ha TEMBI
no BeIOOpY: PagmoaxkTuBHOCTE. Mcnonb30BaHue paglMOaKTUBHBIX M30TOMOB B TEXHUYECKHX
Hensx. PEeHTreHoBCKoe W3JIydeHHe U €ro UCIIOJIb30BaHNE B TEXHUKE U MEJUIIMHE.

1.1.4 TMIpakTudeckoe 3ansaTue Ne3d PernieHue sKCepUMEHTAIBHBIX 3a/a4d MO Teme: THIbl
XUMHUYECKUX CBsI3eH. THIBI KPUCTAIIIMUECKUX PELIETOK

IlpopuiabHble W  NpPodecCHOHATBHO  3HAYMMBbIE  JJIEMEHTBI  COJAEpPKAHMS.
MoHOKpUCTaITBl — KOMIIOHEHTHI CUUTHIBAIOIIEro ycTpoiictBa OBM, ycTaHOBIEHHBIX Ha
MKEJIE3HOJOPOKHBIX CTAHIIMIX U y3J1aX

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

CamocrosTeabHast padora o0yyarommxcs Ned
[Ton6op, aHanmu3 U npeobpa3zoBaHue yueOHOr0 MaTepuaa.

Paspnen 2. Xumuveckne peakuumn

10/5

Tema 2.1 Tumel XUMHYECKHUX
peakuun

2.1.1 Knaccuduxamnusi ¥ TUIIBI XUMHUYECKUX PEaKIUii HEOPraHMUECKUX COEAMHEHUN

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




1 2 4

Coaepikanue yueOHOro MaTepuajia
Knaccupukamuss W TUOBI XMMHYECKHX PEAKIHHA C y4acTHEM HEOPraHWYeCKUX BEIIECTB.
CocraBiieHHE YpaBHEHUW pEaKlMi COCIWHEHHS, Pa3NIOKEHHs, 3aMEIIeHUs, OOMEeHa, B T.U.
peakuuil TOpeHusl, OKUCIEHNUSI-BOCCTAaHOBIICHUSI.
VYpaBHeHUsI  OKuCIEHUsS-BOCCTaHOBIeHHs.  CreneHb  okucieHus.  OKUCIUTENb U
BocCcTaHOBUTENb. (COCTaBIEHUE U  ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii METoA0M 3JEKTPOHHOTO OanaHnca. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMHN B
MIPUPOJIe, TPOU3BOJICTBEHHBIX NMPOLIECCAX U KUZHEAESITEIbHOCTH OPraHU3MOB.
CamocrosiTesibHast padora odyuarommxcst Ned
Amnanus u npeoOpa3oBaHue yueOHOU HHPOPMAIHH.
2.1.2 TIpaktuueckoe 3aHsaTHe Ned PernicHWe >KCIEPUMEHTANIBHBIX 3aJlad IO TeMe:
"OKHCIIUTENTBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH "
IIpodpuabHbie M NpodecCHOHAIBLHO 3HAYMMbIEC 3JIEMEHTHI COAEpP:KaHUSA. 3HA4YCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEAaKIMl B  MNPUPOJE M HA  IPEANPUATHAX IK 2.1
JKEIEe3HOAOPOKHOU oTpaciu. OKUCIUTETHHO — BOCCTAHOBUTEIBHBIE MPOIECCH KaK OCHOBA JIP 4,16,23,30
MPOLIECCOB KOPPO3UU METAIJIOB, paOOThl XUMUYECKHX HCTOUHHUKOB TOKA U aKKyMYJISITOPOB U
T.J.
CamocrosiTesbHasi padoTa o0yuaruuxcest Ne6
[Ton6op, ananm3 u npeobpazoBanue yueOHOM HHMOPMAIH.

Tema 2.2 Dj1eKTPOIUTHYECKAS 2.2.1 PacTBOpeHue Kak (hPU3HKO-XMMHUYECKHI MPOILIecC. OK 01 OK 04

AUCCOLUALMS U MOHHBIN 00MeH K 2.1

JIP 4,16,23,30

Conep:xaHue y4e0OHOIro MmaTepuaja

Teopust 3IEKTPOJUTHUECKON auccoranuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakunmn
noHHOTO 0oOMeHa. CocTaBIeHHE PEaKIMii HOHHOTO OOMEHA ITyTeM COCTAaBJICHUS X TOJIHBIX
COKpAILIEHHBIX HOHHBIX ypaBHEHUM. KHCIIOTHO-OCHOBHBIE peakIuu. 3aJaHusl Ha COCTABJICHUE
WOHHBIX PEAKIIUM.

[IpakTHueckoe HUCIOIb30BAaHUE PEAKIIM HOHHOTO OOMEHA M THIPOJIN3a B TEXHOJIOTHYECKUX
IpolIeccax KeJIe3HO0POKHOTO TpaHcnopTa. [IoHATHS: TaTbBaHOCTETHSI, rajJbBAHOIIJIACTHKA,
UX MPAKTHYECKOE 3HAYEHUE B KEJIE3HOIOPOKHOM XO3SIICTBE.

CamocrosiTesabHast padora o0yuarommxcst Ne7
Ananmu3 u npeobpasoBaHue yueOHON uHpopmarmu. IloarotoBka cooluieHnit Ha Temy IO
BbIOOpY: [IpakTHueckoe NpUMEHEHHUE SJIEKTpoJn3a: papUHUPOBAHUE, TaJIbBAHOIIACTHKA,




1 2 3 4
raJibBaHOCTETHSI.
2.2.2 JlabopaTopHoe 3ansTHe (padora) Nel "MccienoBaHue CBOWCTB 3JEKTPOJIUTOB.
Omnpenenenue pH cpenbl pactBopoB. Teopus 37IEKTPOIUTUUECKON JUCCOIAIIN" OK 01 OK 04
IpoduiabHbie U MPoPeccuoOHATBLHO 3HAYMMbIE 3JIEMEHTbI Co/iep:KaHusl. AKKYMYJISTOPBI: 2 K21
NPUHIUN UX pabOThI, UX TPUMEHEHHE B TATOBOM ITOJABIKHOM COCTAaBe. TP 4,16,23,30
CamocTosiTebHasA padoTa odyuarommxest Ne8 1
Amnanus u npeoOpa3zoBaHue yueOHOM HHPOpMALIHH.
2.2.3 JlaGopaTopHoe 3ansaTue (padora) Ne2 "Peakuuu nonHoro oomena. ['maposms comneit”
IIpoduabHbie U NPO(PEcCHOHAIBLHO 3HAYUMbIE 3JIEMEHTHI coAepskaHus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMH MOHHOTO OOMEHA JJIs YMSATYSHHS BOJIbI (CHIDKEHUE 2 K 2.1
KoHIeHTpamuu noHoB Ca?t uw Mg?"). Tuaponus Ha TPEANPHATHAX HKeIe3HOJOPOKHOTO JIP 4,16,23,30
TPaHCIIOPTA.
CamocrosiTesibHas padora o0yuyarommuxcess Ne9 1
Amnanu3 1 npeoOpa3oBaHue yueOHOU HHOpMAIIHH.
Pa3nen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPTaHNYECKHUX BelIeCTB 14/7
Tema 3.1 Knaccudukanus, | 3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HEOPTAaHUYECKUX COCTUHEHUN. OK 01 OK 02
HOMEHKJIaTypa u CTPOCHHE K 2.1
HEOpPraHWYECKUX BEUIECTB JIP 4,16,23,30
Conep:xxanue y4eOHOro MmaTepuasa
IIpenmer Heopranndeckoi xumun. Knaccudukanus Heopranndeckux pemiects. IIpocteie u
cllokHble BemlecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIbI, THUAPOKCHIIBI,
KUCJIOTBI, COJIM). B3auMOCBsSI3b HEOpPraHMYECKUX BeEUIECTB. ArperaTHble COCTOSIHUSA
BemlecTBa. Kpucrammudeckue u amopdHble BemiecTBa. THUIBI KPUCTAIMUYECKUX PELIETOK 2
(aTomMHas, MOJIEKYyJspHasi, MOHHAs, METauIM4ecKas). 3aBUCUMOCTb (U3UYECKUX CBOICTB
BEIIECTBA OT THUMA KPUCTANIMYECKOM peleTkH. 3aBUCUMOCTb XMMHUYECKOH aKTUBHOCTHU
BEIIECTB OT BUJA XUMHUYECKOM CBSI3M M TUINA KPUCTAUIMYECKOH pemieTku. I[IpuumHbl
MHOTr000pa3usi BELIeCTB
CamocTosiTe1bHast padoTa o0yyarommxes Nel0 1
Ananu3 u npeobpazoBaHue ydeOHON HH(OpMaIHH.
3.1.2 IlpakTH4eckoe 3aHsATHe NeS PemieHne sKCriepuMeHTaIbHBIX 3a/1a4 1o Teme: Yucroie OK 01 OK 02
BEIIIECTBA U cMecH. J{ucnepcHble CUCTEMBI. 5 K 2.1
IIpoduiabubie U MpogecCHOHATBLHO 3HAYMMBbIE 3J1eMeHThI cofiep:kaHus. CTEKIOMIacTUK JIP 4.1 6,l23,30

KaK OCHOBA JJ151 MI3TOTOBIICHUS JeTaleh JKCIIC3HOJOPOIKHBIX CTaHILIUK U Y3JIOB.
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CamocrosiTesibHast padora odyuarommxcest Nell

[Ton6op, ananu3 u npeoOpazoBanue yueoHoro marepuaia. [loaroroBka cooOiieHuii Ha TEMY
no BBIOOpPY: AMop¢HBIE BemecTBa B MpHPOJE, TexHHKe, Obity; Ilmasma — uerBeproe
COCTOSIHME BelecTBa; [ pyOouciepcHbIe CUCTEMBI, HX KJIACCH(UKALUS M UCIOJIb30BAHUE B
npohecCHOHATBLHON IesiTenbHOCTH; [IpiMeHeHne CyCIeH3Mi U AOMYIIbCHI1 B CTPOUTEIIBCTBE.

Tema 3.2 OuU3UKO-XUMHUYECKUE
CBOMCTBA HEOPTaHMYECKHUX BEIIIECTB

3.2.1 Merainst. [Tonoxenne B [ICXD JI.M. MenaeneeBa, ocoOeHHOCTH cTpocHwms. Kopposus
MCETAJIJIOB. MCTO)IBI 3alINUThI KOHCTPYKHI/Iﬁ IIOABMKHOTO COCTaBa

OK 01 OK 02
[K 2.1
JIP 4,16,23,30

Conepxxanue y4eOHOro MaTrepuaja

Mertamnbl. O0ue guznyeckue U XUMHUYECKUE cBOWCTBa MeTaioB. CriocoObl MOJTyYeHHUS.
3HaueHne METaaJIoB M HEMETAIOB B npupoac M KUBHCACATCIbHOCTH YCJIOBCKAa U
opranu3mMoB. Koppo3usi MeTamnoB: BHIBI KOPPO3HH, CHOCOOBI 3alIUThl METaUIOB OT
KOpPpO3HUH

CamocrosiTesibHas padora o0yuarommuxes Nel2

[TonGop, ananmu3 u mpeoOpaszoBanue yueOHOW mHPopmanmu. [loaroTtoBka cooOrieHui Ha
TeMy 1o BBIOOpPY: JKenme3o — Kak OCHOBHOM KOMIIOHEHT MHOTHX CIUIaBoB. [IpuMeHeHwme
METaJJIOB U WX CIUIABOB B KAauyeCTBE KOHCTPYKIMOHHBIX MaTEpHaJiOB Ha MpPEIIpHITHIX
KEJIEe3HOJOPOKHOTO TpaHcmopTta. Kopposust MeTanioB, OCOOEHHOCTH KOPPO3UOHHBIX
MPOLIECCOB, MPOUCXOIAIINX HA 00BEKTAX JKEJIE3HOA0POKHOTO TPAHCTIOPTA.

[ToaroToBka mpe3eHTanuii Ha TeMy MO BbIOOpYy: McTopusi moiydyeHHs W TPOU3BOACTBA
amoMuHus. Poilb  MeTauioB B UCTOpUM  4YellOBEYeCKOW IuBmiIM3anuu. VMcropus
OTEYECTBEHHON 4YepHOW MmeTamurypruu. M cTopus OTE€YEeCTBEHHOM IBETHOM METAJLTyprUu.
XuUMHA METaIOB B MOEH MNpoQecCHOHAIBHON NeATENbHOCTU. 3aBUCHMOCTh CKOPOCTH
KOpPpO3UU OT YCIOBUH OKpyxXaromei cpeapl. Knaccuduxamnuss KOppo3uud MeETaLIoB 10
pa3nuuHbIM npu3HakaM. CrnocoObl 3alIUThl METAIOB OT KOppo3uu. [Ipon3BoaCcTBO uyryHa u
CTaJIN.

3.2.2 IlpakTuyeckoe 3ansaTHe Ne6 PemieHue SKCIEpUMEHTATBHBIX 33Ja4 IO TEMeE:
"Meramibl"

IMpodpuiabHbie U NPOPECCHOHANBHO 3HAYMMBbIC JJIEMEHTBI COAep:KaHMsA. MeaHbli U
JaTYHHBIA TPOKAT MCMOJB3yeTCs MPU HM3TOTOBICHWHM M PEMOHTE JeTalied, pa3auyHoOu
anmnapaTtypsl JKeJIe3HOI0OPOKHOTO XO3sICTBA.

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

CamocrosiTesbHast padora o0yuarommxcst Nel3
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJlaHUM  HA CBOMCTBA, COCTaB, IOJIYYEHUE U
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0e30IMmacHOe UCIOIb30BAaHIUE METAJIOB B 6BITy )41 HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA.

3.2.3. Hemeramnel. [Tonoxenne B IICXD JI.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
[K 2.1
JIP 4,16,23,30

Conepxxanue yueOHOro Marepuasa

Hemeramner. OOmme Qu3nveckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIUYHBIC
cBoiictBa HemetayuioB IV- VII rpynn. Knaccudukanus v HOMEHKIATypa COEIMHEHUN
HeMeTaioB. [IpuMeHeHne BaKHENIINX HEMETAJUIOB U UX COEIUHEHHH B JKEJIE3HOIOPOKHOM
xo3siiictBe KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE

CamocrosiTesibHast paboTa odyuarommxcst Nel4
[ToxOop, aHasu3 u npeobpazoBaHre yaeOHON HHPOPMAIHH.

3.2.4 TIpakTudeckoe 3ansaTHe Ne7 PemeHue SKCIEPUMEHTATBHBIX 3aJa4 [0 TEMeE:
"Hemeramnsr"

IMpodpuiabHbie U npodeccHOHAIBHO 3HAYMMbIE 3JIeMEHTbI coaep:kaHusi. Kpemuuii —
JJIEMEHT HMHTETPATBHBIX MHKPOCXEM CHCTEM YIIPaBJICHUS JBWKEHHEM IMoe3noB. Kapoun
KpPEMHHSI KaK KOMIIOHEHT BapUCTOpPOB, NMPHUMEHAEMBIX B YCTPOWCTBaX aBTOMAaTHYECKOIO
pEryaupoBaHus CTPEJIOK KEJIE3HOAOPOKHBIX MYTEN U EPEE3TOB.

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

CamocrosiTesqibHast padora o0yuarommxcs NelS

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHMl HA CBOWCTBA, COCTaB, IOJYYEHUE U
0e30MmacHOe UCMOJIb30BAaHUE HEMETAUIOB B OBITY M MPAKTUYECKOM N1€ATEIHHOCTH YeIOBeKa.
[logrotoBka cooOmenuit Ha Temy 1o BbeIOOpY: Ilpumenenne HemeTauioB B
KEJIe3HOJOPOKHOM Xo3sicTBe. [IpaBuia nepeBo3ky HEMETAIIOB T10 JKEJIE3HOM JTopore.

Tema 3.3 Nnentudukaruys
HEOPraHUYECKHUX COCTMHCHHIMA

3.3.1 I'eneTnueckas CBsI3b HCOPraHUIECKUX COCTUHEHUI
Hrorosasi kOHTpOJbHas padora Nel

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

Conepxanue y4eOHOIro Marepuasia
XUMHYECKHE CBOMCTBA OCHOBHBIX KIACCOB HEOPraHMYECKUX BemiecTB  (OKCHIOB,
THIPOKCHIOB, KHUCIOT, COJICH W Jp.). 3aKOHOMEPHOCTH B H3MCHEHHHM CBOWCTB MPOCTHIX
BEIIECTB, BOJAOPOJHBIX COEAWHEHWH, BBICIIUX OKCHUIOB U TUAPOKCUIOB. MaeHTudukanms
HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHHEM UX (U3UKO-XUMHUYECKUX CBOICTB,
XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUI

Hmoz | cemecmpa: MakcumanbHas ydeOHast Harpy3kKa (BCero)
O0s3aTenbHas aymUTOpHAs yueOHasi Harpy3ka (Bcero)

48

32




MPAKTUYCCKUC 3aHATUA
J1abopaTopHble 3aHITUS (PaOOTHI)
camocTosTenbHas padoTa
KOHTpOJIbHAsI paboTa

14

16

Pa3nen 4. Ctpoenue u cBOiicTBa Opr

aHUYEeCKUX COeTUHEeHNH

32/16

Tema 4.1 Knaccudukanmus,
CTpOEHHUE u HOMEHKJIaTypa
OpraHn4e€CKuX BCHICCTB

4.1.1 Tlonsitue 00 OpraHUYECKUX BEIIECTBAX, UX MPUMEHEHNE Ha KEJIE3HOU T0pore.

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

Conep:xxanue yueOHOro Marepuaja

[losiBeHne M pa3sBUTHE OPraHUYECKOW XMMHMH Kak Haykd. IIpeamer opraHm4eckol XUMMH.
MecTo W 3HAYE€HHE OPraHMYECKOW XHMHUHU B CHCTEME ECTECTBEHHBIX HAyK. XUMHYECKOE
CTPOEHHE KaK TMOpPAIOK COEJUHEHHUS AaTOMOB MOJIEKYJIE€ COTJJACHO HX BAJEHTHOCTH.
[IprmeHeHre OpraHnYeCKUX BEIIECTB Ha KEJIE3HOU T0pOore

CamocTosiTe1bHast padoTa o0yuarommxces Nel6
[TonGop, anamu3 u mpeoOpaszoBaHue yueOHOW wHpopmarmu. [loaroToBka cooOmieHUN Ha
TeMbl 1o BeIOOpy: JKusHp u gestenbHOcTh A. Kexyme. JKusHb u mesTenbHOCTD .
bepuennyca. )Kuznp u gesrenpHocts O. Bemnepa.

4.1.2 Teopus A.M. byrnepora. Knaccuduxarus opraHn4ecKux BEIIECTB.

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

Conep:xaHue y4eOHOro MmaTepuaja

[TonoxeHust TEOpUM XMMHUYECKOTO CTPOCHHUsI opraHudeckux coeaunenuid A.M. Bytieposa.
YraepoaHblil CKeJIeT OPraHuueCcKOM MOJIEKYIbl 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
cTpoenust Mosekyn. Mzomepust u uzomepbl. llonarue o dyHkmmoHampHOW Tpymme. Pagukai.
[Tpunimmnel kmaccupUKalU OpPraHUYeCKUX COeAMHEHUH. MexIyHapoaHas HOMEHKIaTypa U
MPUHIMITBI HOMEHKJIATYPbl OPraHUYEeCKUX COSTMHEHUN

CamocrosiTe1bHast paboTa o0yyarommxes Nel7

[Toxbop, ananu3 u npeoOpazoBanue yueOHOU uH(popmanuu. I[loaroroBka cooOuieHuii Ha
TemMy 1o BbIOOpPY: XKusHp u pesrensHocTh A.M. Byrneposa. XXusup u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHM4ECKHX
COCIMHEHUN

4.2.1 AnKaHbl: COCTaB, CTPOCHUE, TOMOJIOTHYECKHM PSI.

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




Conepxxanue yueOHOro Marepuaja

[IpenenpHBIC YrIIEBOMOPOABI (aTKaHBI M IUKIOATKaHbl). OCOOCHHOCTH KiIaccu(UKAMKU U
HOMEHKJIATypbl, H30MepHs, (U3NUYECKHE CBOMCTBA, XWMHUYECKHE CBOMCTBA, CIIOCOOBI
nonydeHus. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TeIUla B
MPOMBIIUIICHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIICBOJIOPOIOB, HAXOXKICHUE B MIPUPOJIC
Y IPUMEHEHNE aJIKaHOB.

CamocroniTejibHasi pa6oTa odyuarwmmxcsi Nel8

[Ton6op, anamu3 u mpeoOpazoBaHue yueOHOW uHpopmarmu. [loaroToBka cooOmieHui Ha
TEMY 11O BBI60pyI DKOJIOTHUECKHAE AaCIIEKTHl HCIIOJIHL30BAHUS YIrJIIEBOJOPOJHOTO CBIPbA.
XUMHUS yIII€BOJIOPOJTHOTO ChIPhsl M MOs Oy/1yIliast CIeuaibHOCTb.

4.2.2 TlpakTudyeckoe 3aHsaTHe Ne8 PemeHue SKCIIEPUMEHTAIBHBIX 33734 [0 TEMeE:
"CpaBHUTENIbHAS XapaKTEpUCTUKA METaHa U 3TaHa"

IMpopuiabHbie U NPOoPecCHOHAIBLHO 3HAYMMbIE 3JIeMEHTbhI coaep:KaHudA. Kuakue
yTIE€BOIOPOIbI (OCH3MHBI, KEPOCUHBI, COJIIPOBBIE Macia, Ma3yT) - B KA4eCTBE TOPIOYETO B
JIBUTATENSIX BHYTPEHHETO CTOPAaHMS TMOJBIKHOTO COCTaBa YKEJIE3HOJOPOKHOTO TPAHCIIOPTA.
TBepabie yrieBoaopoibl (mapaduHbl) — KOMIIOHEHTHI KUJKUX CMa30K, UCHOJb3YEMBIX JUIs
CMa3KM TPYIIMXCS Y3JO0B TEIUIOBO3HBIX JBUTAaTeNiel, OCEBBIX MOAIIUITHIUKOB BaroHOB
3JIEKTPOBO30B, TEIMJIOBO30B. ['aoreHnpon3BOJHbIE YIIIEBOJOPO/IBI - B KaUeCTBE XJaJareHTa
B peprkepaTOpHBIX BaroHax.

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

CamocrosiTesibHasi pa6oTa o0yuyarwmmxest Nel9

Bbrauciienust o ypaBHEHHIO XUMHUYECKOW peakimu (Macchl, 00beMa, KOJTHMYECTBA UCXOHOTO
BEIIECTBA WM MPOJYKTa PEaKIMH 0 M3BECTHBIM Macce, 00beMY, KOJMYECTBY OJHOTO U3
VICXOJTHBIX BEIIECTB MJIM MPOJAYKTOB PEAKIINN).

4.2.3 Ankensl, ankaauenbl. CocTaB U OCOOCHHOCTH CTPOCHUS

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

Conepxanue yueOHOro Marepuasa

Henpenenbuble (ankeHbl, ajdkuHbl W ankaaueHsl). OcoOeHHOCTH KiaccuuKauu U
HOMEHKJIATyphl, H30MepHs, (QU3MUYECKHE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOObI
nosiyueHus. ['opeHue aneruneHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM IS
CBapKM W pe3ku MeTauioB. [IpakTudyeckoe IPUMEHEHHE QJKEHOB M AJKaJUECHOB B
JKEIE3HOJOPOKHOM XO3AKCTBE
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CamocTosiTe1bHast padoTa o0yuarommxes Ne20
ITon6op, ananu3 u npeobpa3zoBanne yaeOHONH HHPOPMALIUH.

4.2.4 IlpakTnueckoe 3aHaTHe N9 PelieHue SKCIEPUMEHTAIBHBIX 334ad [0 TEME:
"ITostyueHue 3TUIEHA U U3YYEHHUE €TI0 CBOMCTB"

IIpopunbHble W NMpoecCHOHAIBLHO 3HAYMMBbIE JIeMEHTbI cojep:kaHuA. [IpumeHeHus
HOJIMMEPOB Ha HNPEINPUITUIX JKEIE3HOJOPOKHOIO TpPAHCHOpTAa JUIsl AJIEKTPOU30JIALINY,
PYKaBOB TOPMO3HOM CHCTEMBI IO€3/0B, MPHUBOJHBIX pPEMHEH, 300HUTOBBIX COCYAOB
AaKKyMYJISITOPOB, J€Tajell U 3allUTHBIX MOKPBITUI HA YKEJIE3HOI0POKHOM TPAHCIOPTE

OK 01 OK 02
[K 2.1
JIP 4,16,23,30

CamocTosiTebHasi padoTa o0yuarommxcs Ne21

Brrauciienust o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00beMa, KOJTHIECTBA CXOTHOTO
BEIIECTBA WM IMPOJYKTa PEaKIMH [0 M3BECTHBIM Macce, 00beMy, KOJMYECTBY OJHOTO W3
WCXOJIHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIIHH).

4.2.5 TIpakTnueckoe 3ausitue NelQ) Pemenue 5SKCepUMEHTAIBHBIX 3aJlad [0 TEMeE:
"AueTuiieH u ero romosoru” (AJIKUHBI)

IIpoduabHble U MPOPECCHOHAIBLHO 3HAYMMBbIE JJIEMEHThI coiep:kaHus. [IpunvmeHeHue
MIOJIUMEPBl HAa OCHOBE NPOU3BOAHBIX AJIKMHOB B KAaueCTBE M30JIILMU 3AILUTHBIX 000JIOUEK
KaOeNbHBIX M3/IeJIMH U MPOBOJIOB, BHYTPEHHEH OTIENIKU MACCaXXUPCKUX BArOHOB M BArOHOB
IEKTPONIOE310B

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

CamocrosiTesibHas pa6oTa o0yuarwmumxest Ne2?2

[TonGop, anamu3 u mpeoOpaszoBaHue ydeOHOW mHpopmammu. [ToaroToBka cooOmieHu Ha
TeMy 10 BbIOOpYy: IIpuMeHeHHWe amneTH/IieHa W €ro TOMOJIOTOB Ha MPEIIPUSTHIX
KEJIE3HOIOPOIKHOTO TPAHCTIOPTA.

4.2.6 Apensl. CocTaB, CTpPOCHHE, MTOTYICHHE

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

Conepxanue yueOHOro Marepuasia
OcobenHoct KjaccuPUKAM W HOMEHKIATYpbl, H30Mepus, (u3HUecKue CBOMCTBA,
XMMHYECKHE CBONCTBA, CIIOCOOBI MOJIYYEHUSI.

CamocTosiTe1bHast padoTa o0yyarommxes Ne23

[Toxbop, ananu3 u mpeoOpa3oBanue yueOHOU uH(popmanuu. I[loaroroBka cooOiieHuit Ha
TeMy 1o BbIOOpYy: IlpuMeHeHune apeHOB M HMX TOMOJIOTOB Ha MPEANPUATUSIX
KEJIEe3HOJOPOKHOTO  TpaHCMOpTa.  TOKCHYHOCTH  apOMAaTHYECKHX  YIIIEBOJOPOJIOB.
S noxumuKaTsl.
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4.2.7 Tlpaktndeckoe 3aHaTHe Nell Pemenue SKCHepUMEHTANbHBIX 337ad IO TEMe:
"CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB"

IIpopunbHbie M MpogeccCHOHATBHO 3HAYHMBbIE 3JIeMeHTHI cofepxkanusi. OQHOATOMHbBIE
CHOUPTHI — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpUAIOB HAaXOJALIUMX CBOE IMPUMEHEHHUE B
MKEJIE3HOJOPOKHOM XO35CTBE (KpacKa /sl IOKPBITHUS NACCA)KUPCKUX U TPY30BBIX BArOHOB;
IUIaCTH(HUKATOPHI, TMPUMEHSEMBbIE B CBETO-, TEPMO-, MOPO30-, BIATOCTOMKHX JETasIX
MOABWKHOTO cocTaBa M T.1.). llpuMeHeHue STUIIEHTNIMKONS M TJULEpUHAa B KadyecTBe
aHTU(QPU30B B paguaTopax CUCTEM OXJIAXACHUSA [BUTATeNIed BHYTPEHHETO CrOPaHUs;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKJIOYHBIX JKUJIKOCTEH B MOJBM)KHOM COCTaBe
KEJIe3HOJOPOKHOTO TpaHcnopTa. [IpakTnyeckoe 3HaUeHHE apOMaTHUYECKUX CIUPTOB M HX
MIPOU3BOJIHBIX B JKEJIE3HOJIOPOKHOM XO34KCTBE. Y CIOBUS MEPEBO3KH CIIUPTOB IO JKEJIE3HON
Jopore

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

CamocTosiTeIbHast padoTa o0yuarommxces Ne24

[TonGop, ananmu3 u mpeoOpazoBanue yueOHOW umHpopmanmu. [ToaroToBka cooOmieHui Ha
TeMy 1o BbIOOpY: IlpakTmyeckoe 3HaUeHHE OJAHOATOMHBIX CIIMPTOB B KEJIE3HOJOPOKHOM
xo3siicTBe. IlepeBo3ka CHUPTOB MO JKEJIE3HOM IOpore, MapKHpOBKa TI'py30B. MeTaHOI:
xemouaus 1 XxeMo(hoOusi. DTaHO: BeIMUaIee 0J1aro U CTPAIIHOE 3710. AJKOTOJIU3M U €T0
npoduinaktuka. IlpakTuyeckoe 3HaU€HHE MHOTOATOMHBIX CIHUPTOB B IKEJIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka apoMaTUUECKUX CIUPTOB M0 KEJIE3HOM 10pore, MapKUpoBKa Ipy30B.

4.2.8 Anpnerunsl. Kapoonossie kucinotel. CocTaB, CTpoeHue, KiaccuduKaius

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

Conep:xaHnue y4e0OHOro MmaTepuaja

OcoOenHoctu kjaccuPUKAM W HOMEHKIATYpbl, H30Mepus, (u3HUecKue CBOMCTBa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MoTydyeHusl. Mblia Kak COJH BBICIIUX KapOOHOBBIX KHCIIOT,
ux Moroniee aerctBue. Crnoxxkable 2pUpbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT.

CaMocTosiTe1bHast padoTa o0yyarommxes Ne25

[Toxbop, ananu3 u mpeoOpazoBanue yueOHOU uH(popmanuu. IloaroroBka cooOuieHuit Ha
TeMy 1o BbIOOpY:  MypaBbuHas KHUCIIOTa B MPHUPOJE, HayKe U MPOU3BOACTBe. Mcropus
ykcyca. IlpakTHueckoe 3Ha4eHHE albJECTHAOB M HX IMPOU3BOAHBIX B HKEJIE3HOJOPOKHOM
xo3giictBe. IlepeBo3ka anmbAErWIOB 1O OJKEIE3HOM Jopore, MapKUpOBKa TIPY30B.
[IpakTndeckoe 3Ha4YeHHE KApOOHOBBIX KUCIOT M HUX MPOU3BOJHBIX B KEIE3HOIOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOM Jopore, MapKHpOBKa I'PYy30B.
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HpaKTI/I‘-IGCKOG SHAYCHHUC )KUPOB U UX MMPONU3BOJHBIX B JKCJIC3HOJOPOKHOM XO3SIMCTBE.

4.2.9 JlabopaTopHoe 3aHsiTHe (padora) Ne3 "CBoiicTBa abJIeruI0B U KapOOHOBBIX KHCIIOT"
IpopuabHbie U MPOPEecCHOHATIBLHO 3HAYMMBbIE JJIEMEHTHI cojiep:KaHust. MypaBbUHBIN
aJlbACrug KaK KOMIIOHCHT 0aKeIUTOBOIO Jlaka, ABJIAIOMIMUMCA aHTHKOPPO3HMOHHBIM
MOKPBITUEM JUISI BaroHOB. TEKCTOJMT KaKk OCHOBA JUIS W3TOTOBJICHUS 3yOYaThIX KOJIEC,
BKJIaI[I:IHIeﬁ IMOAIIMITHUKOB, a TAKKC KaK 3JICKTPOU30JIATOP. AcOOTEKCTOJIUT KaK KOMIIOHEHT
AJIe U3rOTOBJICHHUA TPYHIUXCS )leTaneﬁ JUCKOB CHCIUICHHA W TOPMO3HBIX KOJIOJOK Ha
KEJIE3HOIOPOKHOM TpaHcmopre. [IpruMeHeHne areroHa B KeJE3HOIOPOKHOM XO3SHCTBE.
ITepeBo3ka 1 MapKUPOBKA JIBJICTHIOB U KapOOHOBBIX KHUCJIOT TIO YKEJIE3HOU JOpore

OK 01 OK 02
OK 04
[K 2.1

JIP 4,16,23,30

CamocroniTejibHasi pa6oTa odyuawmmxcsi Ne26

BerauciieHus 1Mo ypaBHEHHUIO XUMUYIECKOW peakinu (Macchl, 00beMa, KOJIMYECTBA HCXOTHOTO
BEIECTBA WM TPOJYKTa PEAKIMH 10 M3BECTHBIM Macce, 00beMy, KOJMYECTBY OJHOTO W3
VCXOJIHBIX BEIIECTB MJIM MPOJYKTOB peakiun). Pemenue cxem npeBpaiieHuii

4.2.10 Mpakruyeckoe 3ansitue Nel? PemieHume SKCIIEpUMEHTAIBHBIX 3aJa4 IO TEMeE:
"Cnosxnble 3¢upsl. XKupsl. [lonstue o CMC"

IIpopuiabHble U NMPOPECcCHOHATBLHO 3HAYMMBbIE J3JIEeMEHTHhI cojepxkaHusi. byrunanerar
KaK KOMIIOHEHT TMeHTa(TaleBbIX 3Maliel, HCIOJb3YEeMbIX JUIsi OKPAacKH MMacCaX)KUPCKUX
BaroHOB. MBbIIA BBICIIMX JKMPHBIX KHCIOT KakK 3aryCTHTENIM B IUIACTUYECKHX CMa3Kax,
MPUMEHSIEMbIX B DPA3JIMYHBIX MEXaHU3Max JIi CMa3Kd MOJIIMITHUKOB, 3yOuaThIX KOJec,
BUHTOBBIX U LIEMHBIX €peay, IaPHUPHBIX COCIMHEHUN U Jp.

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

CamocrosiTesqibHast padora o0yuarommxcs Ne27

[ToaroTroBka cooOieHuit Ha TeMy 1o BeIOOpY: CroxHbIe 2QUPBI U UX 3HAYCHHE B IPUPO/IE,
ObITy 1 TIpon3BoACTBE. JKHUPBI KaK MPOIYKT MUTAHUSA U XUMUYECKOE ChIpbe. 3aMeHa KUPOB B
TEXHHUKE HENUIIEeBbIM ChipbeM. HexBaTka mHpOJOBOJLCTBUS Kak IyioOaibHas mpobiema
yeloBeYecTBa W IMyTH ee pemeHus. Mpuia: mpoiioe, Hacrosuiee, Oymymiee. CpenacTtsa
TUTUEHBbl Ha OCHOBE KHUCJIOPOJCOAEpPKALUIMX OPraHUYECKUX coequHeHUuW. CHUHTeTHYecKue
motomue cpencta (CMC): 10CTOMHCTBA U HETOCTATKH.

4.2.11 AMuHBI. AHUIUH

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

Conepxxanue y4eOHOro Marepuasia
OcobenHocT KiIaccUPUKAIMM W HOMEHKIATYphl, HW30Mepus, (HU3UYECKHe CBOICTBa,
XMMHYECKHE CBONCTBA, CIIOCOOBI MOJIYYEHUSI.
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CamocTosiTe1bHas padoTa o0yuarommxes Ne28

[Tonbop, anamu3 u mpeoOpazoBanue yueOHOUW mH(popmanmu. [loaroroBka cooOmieHWi Ha
teMy 1o BbiOopy: JKusHp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KpaCHTEINH.
[IpakTyeckoe 3Hau€HHWE AMMHOB M UX MPOU3BOAHBIX B JKEIE3HOJOPOKHOM XO3SHCTBE.
ITepeBo3Ka aMMHOB 10 JKEJIE3HOW TOPOre, MAPKUPOBKA IPY30B.

4.2.12 JlaGopatopHoe 3ansitue (padora) Ned "AmuHOKHCIOTHL. benku. Pacmo3znaBanme
BOJIOKOH"
IIpopunbHbie 1 MpodeccHOHATBLHO 3HAYMMBbIE 3JIeMEHThI cofepxkaHusi. Kamnpon — kak

KOMIIOHEHT BHYTPEHHEH OTIEIKH IOJBMKHOIO cocraBa. [IprMeHeHHMe Kies Ha OCHOBE
rojavamMuia B BarOHOCTPOCHHUM JUIS CKJIEUBAaHMs. MHIIOpa-nOpOIUIACT — KaK OCHOBA JUIS
TEIUIOM30JISIUA ~ M30TEPMUYECKHX, MAacCCaXHUPCKUX U pedprKepaTOpHBIX  BAaroHOB.
TexHudeckuil BOMIOK Kak MPOKJIAJ0YHbIA MaTepuan B OykcaxX IpU PEMOHTE BaroHOB.

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30

CamocrosiTesibHas padora od0yuarommuxess Ne29
[Ton6op, ananmu3 u mpeoOpazoBanue yueOHOW MH(Dopmaruu. [loaroroBka cooOmeHut Ha
TEMy MO BbIOOPY: 3HaueHHWE aMHUHOKANpPOHOBOW M aMHUHOSHAHTOBOW KHCIOT JUIsl OOBEKTOB
KEJIEe3HOJOPOKHOTO TpaHcmopra. buocunTes OenkoB. XHUMHUYECKHME BOJOKHA M HX
MIPUMEHEHHE Ha JKEJIe3HOI0POKHOM TPAHCIIOPTE.

Tema 4.3 Nnentuduxarnuys
OpPraHHYCCKUX BEIIIECTB, ux
3HaYCHUE U MPUMEHEHUE B OBITOBOMU
Y TPOM3BOJICTBCHHON IESATEILHOCTH
yeraoBeKa

4.3.1 J1aGopaTopHoe 3ausiTue (padora) NeS "CpoiicTBa yriieBoi0B"

IIpopuiabHble U NMPo(ecCHOHATBHO 3HAYHMMbIE JIeMeHTbI coaep:kaHus. [IpumeHeHne
PECCOBAHHOM JPEBECHUHBI JUIsl BKJIAJbIIICH TOIIIUIIHUKOB, BTYJIOK, OINOPHBIX IUIMT,
U3TOTOBJICHHSI IIECTEPEH MOABIKHOTO COCTaBa KEJIE3HOJIOPOKHOTO TpaHcHopTa. [Iroko3a
— IIEHHBII NUTATEeNbHBIM TPOAYKT, HAXOIIIIMI CBOE NPUMEHEHHE B HUHQPACTPYKType
KEJIE3HOJJOPOKHOTO XO35HCTBA (B COCTaBe MPOJYKTOB MUTAaHUS B MPUBOK3AJIBHBIX Kade,
pecTopaHax, BaroHax-pecTopaHax). TeXHMYeCKMH  UeUIyJOHJ  NPUMEHSIOT s
U3TOTOBJICHHSI IIKAJl WM3MEPUTENbHBIX MPUOOPOB 0OOOPYIOBAaHUS  KEJIE3HOJOPOKHBIX
00BbeKTOB. JlpeBecHHy MIMPOKO HCIOJIB3YIOT B JKENE3HOJOPOKHOM XO3AHCTBE (Hampumep,
COCHY U JIUCTBEHHUIy B BarOHOCTPOEHHUH; AyO, OYK M KIJIE€H HCIIOJIBb3YIOT JUIsl BHYTpEHHEH
OT/ICJIKH BaroHOB).

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTesbHast padora o0y4yarommxcst Ne30

[Toxbop, ananu3 u npeoOpazoBanue ydeOHOU uHpopmarmu. [loaroroBka cooOuieHUil Ha
TeMy MO BBIOOpY: YTIEBOABI M HUX pOJIb B JKUBOW mpupone. Pa3Butue caxapHOii
IPOMBINIIEHHOCTH B Poccuu.




1 2 3 4
4.3.2 Pomp xumMuum B 0OECHEYCHHM SKOJIOTHYECKOW, SHEPreTHYecKOd U MHIIeBOM OK 01 OK 02
0€30MacHOCTH K 2.1
JIP 4,16,23,30

Conepxxanue yueOHOro Marepuasa 2
Ponp opranuueckoil XuMHM B pPEIIEHWU MPOOJIEM D3HEPreTUYECKON O€30MacHOCTH, B
pa3BUTUM MEIULMHBI, CO3/JIaHUM HOBBIX MaTE€pUaIOB, HOBBIX MCTOYHUKOB OSHEPruu
(ampTepHATUBHBIE MCTOYHMKHM 3Hepruu). OmMacHOCTb BO3AEWUCTBUS Ha JKUBBIE OpPraHU3MBI
OpraHMYECKHUX BELIECTB OTHEJIbHBIX KJIaccoB  (YIJI€BOJAOPOJbL, CHHUPTHL,  (EHOJIBI,
XJIOPOPraHWYeCcKHe MPOU3BOJHBIE, aNbAECTUABI U Jp.), CMBICI IOKa3aTels HpPeaesbHO
JIOTYCTUMOW KOHUEHTpaluu
CamocrosiTesibHas padora o0yuarommuxess Ne31 1
[ToaroroBka cooOmieHuit Ha Temy MO BbIOOpY: UelnoBeK B MHpE BEIIECTB W MaTEpUaJIOB.
XHMMS U 30pPOBbE YEIIOBEKA

Paszpnen S. Kunernuyeckue ¥ TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX pPeaKIui 2/1

Tema 5.1 Ckopocts xummdeckux | 5.1.1 Ipakruueckoe 3ansitue Nel3 PemieHne mpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 2

peakuuii. XuMHU4YeCKOe paBHOBECHE | 3a1ad 1o TeMe: "CKOpOCTh XMMUYECKUX peakinil. XuMHYecKoe paBHOBecue" OK 01 OK 02
IpopuiabHbie U mnpodeccHOHATLHO 3HAYUMbIE 3JIeMEHTHI cojaep:xkaHusi. bydepHbie K 2.1
PacTBOPHI B TEXHOJOTHYECKUX Tporieccax (MPH MEKTPOXHUMHUYECKOM HAHECCHHH 3alllUTHBIX JIP 4,16,23,30
MMOKPBITHH, B POU3BOICTBE KPACUTEIICH )
CamocrosiTesqbHasi padora o0yuarommxcs Ne32 1
[Ton6op, ananm3 u npeobpazoBanue yueOHOM HHGOPMAIIHH.

Pa3zzien 6. PacTBopsl 2/1

Tema 6.1 [Tonstue o pacTBopax 6.1.1 IlpakTuueckoe 3aHsiTHe Neld PermeHue NpakTHKO-OPUEHTUPOBAHHBIX PACUYCTHBIX 2
3a1a4 1o Teme: "PacTBophl, HCMOIB3yeMbIe B OBITOBOM M MPOU3BOJICTBEHHOW JCATEIHHOCTH OK 01 OK 02
yenoBeka" K 2.1
IMpodpuiabubie U npodeccHOHATBHO 3HAYUMBbIE JJIeMEHThI coaep:xkanHusi. [lepeBo3ka JIP 4,16,23,30
pa3IMYHBIX PACTBOPOB MO KEJIE3HOM Jopore.
CamocrosTeabHast padora o0yuarommxcs Ne33 1
IloaroroBka cooOmeHuit Ha TeMy Mo BbIOOPY: PacTBOpbI, HCHONb3yeMble B OBITOBOM,
IIPOM3BOJICTBEHHON JESITEILHOCTH 4eJI0BEKa. PacTBopslI, IPUMEHSIEMbIE B
JKEIE3HOJOPOKHOM XO3HCTBE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeATEJbHOCTH YeJI0BEKA 4/2

Tema 7.1 Xumus B ObITY U ‘ 7.1.1 Hogeiimme JOCTHXKEHUS] XUMHUYECKOW HAYKH M XMMHUYECKOW TEXHOJIOTHH OK 01 OK 02




1 2 3 4
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
4esoBeKa K 2.1

JIP 4,16,23,30
Conepxxanue y4eOHOIro MaTepuaja 2
Hogeimne nocTvkeHWs XUMHMYECKOW HAyKd W XHMHYECKOM TexHojoruu. Poss xumuu B
o0ecrie4eHnr  SKOJIOTHYECKOW, HHEPreTMYecKOW ¥ TMHIIEeBOH 0e30IMacHOCTH, Ppa3BUTHU
MemuuuHEL [IpaBnna movcka v aHam3a XUMUIECKONH WH(POPMAIMN U3 PA3IIMYHBIX MCTOYHHKOB
(HayuHas u yaeOHO-Hay4JHasl INTEpaTypa, CPEACTBa MaccoBOil nHdopmarmu, cetb HTEpHET)
CamocrosiTesibHast paboTa odyuarommxcsi Ne34 2
[Nownck n ananmm3 uHGOPMAIIUK O IPIMEHEHUH XUMHUYECKHX BEIIECTB ¥ TEXHOJIOTHHA C yIeTOM
Oymymiei mpodeccHoHATBHOM JESTEHHOCTH 110 TeMaM: BXKHEUIIINE CTPOUTEITHHBIE MaTepPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPackd, CTEKIIO, KepaMHKa, MaTepUaNIbl Uil AJIEKTPOHUKH,
MIPUMEHSIEMBIE B JKEJIE3HOI0OPOKHOM XO3SIICTBE
7.1.2 TIpoMe:kyTOYHAsI aTTecTAIMS N0 AUCIMILTNHE. [[ndepeHITpoBaHHBIN 3a4eT 2 OK 01 OK 02
OK 07
K 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yaeOHast Harpy3ka (BCero) 60
O0s3arenbpHas ayqMTOpHas yueOHast Harpyska (BCero) 40
MPAKTHYECKUE 3aHATUS 18
gabopaTopHbie 3aHATHS (PabOTHI) 6
camocTosiTeNbHas paboTa 20
nuddepeHInpOBaHHBIN 3a4eT 5
Hroro: MakcumanbHas yueOHas Harpy3ka (BCero) 108
O0s3aTenbHas ayTUTOPHAs yueOHast Harpyska (Bcero) 72
MIPAKTUYECKUE 3aHATUSI 28
nabopaTopHbie 3aHATHS (PabOTHI) 10
camocTosTeNbHas paboTa 36
KOHTpOJbHAs paboTa 2

Hmozosas ammecmayus 6 popme nuddepeHInpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI YYEFHOM JTUCIIUILIVHBI
3.1 TpeGoBaHNsl K MUHHMAJIbHOMY MATePHAIbHO-TEXHHYECKOMY 00ecreuyeHn 0

VYuebHas aucHMIUIMHA peanm3yercss B ydyeOHoMm kaOunere: JlaGoparopus XuMuu u
Oouonoruu
Obopyodosanue yuebno2o kaburnema.

1. [MocagouHbie MECTa IO KOJMYECTBY O0yUYaIOIIUXCSI.

2. Pabouee MecTo mpernogaBaTers.

3. Meroanyeckue MaTepualbl 0 JUCIUILTHHE

4.Becol ananutudeckue (1 mr.).

5. Xumuueckas rnocya.

6. Moienu KpuCTaTMYecKuX peméTok. (3 mr)

7.CoopHbli pubOp A noayyeHus ra3os (1 mrT.).

8.Habop Ne3 BC «lllemoum».

9. Habophbl peakTHBOB 10 OPraHUIECKON XUMHUH.

10. Habop nHAMKATOPOB.

11. HaGop miakaToB 110 HEOPraHUYECKOW U OPraHUYECKON XUMUH.

Texnuueckue cpeocmaa 00yyeHus..

-TB

- BUJICOMarHuTo(poH

- KOMIIBIOTEP

AyouosuszyanvHvle cpedcmea 0Oyuenus.
1. DVD Oprannveckas xumus. Yacte 2. [IpupogHbie HCTOYHMKH YIriIeBOAOpOoa0B. CIIUPTHI U
(denosr 13 onbIToB, 36 MUHYT.
2. . DVD Oprannueckas xummus. Yacte 3. Anpneruapl U KapOOHOBBIE KHUCIOTHL. CIOXKHBIE
a¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumusi. Yactb 4. YrieBosl. 11 oneiToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcojaepikaliue OpraHuyeckue BellecTBa. bemku.
CuHTeTHYeCKHE BEICOKOMOJIEKYIISIpHBIE BellecTBa. 20 ONBITOB, 28 MUHYT.

5. B/® «llIkonpHBIN XUMHUECKHUH skcriepuMeHT» 150 MUHYT.



3.2. NudopmanuoHHoe obecrieyeHne peajsn3aluu NporpaMmmsbl

IlepeueHs peKOMeHIYeMbIX Y4YeOHBIX W3aHHIl, TOMOJHUTEIbHON JUTEPaTyphl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIHOTEYHOT0 (pOHIA:

3.2.1.0cHOBHBbIE€ HCTOYHUKHU:
1. Audunorenoa N.B. Xumus: yd4eOHMK W TPAKTUKYM Ui CPEIHETO MPOoeCCHOHATHHOTO
obpazoBanus / .B. Andpunorenora, A.B. babkos, B.A. IlonkoB.- 2-¢ u31., HCHp. W JIOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./lonoJTHUTEIbHbIE HCTOYHUKM:
1. I'yceBa, E.B. Xumus mis CIIO.: yue6.-meton. nocodue / M.P. 3uranmmuna, /.M. Kynukosa;

Kazan. nar. uccnen. texaon. yH-T; E.B. I'yceBa .— Kazans : KHUTYVY, 2019 .— 168 ¢. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 31.03.2023) / - PesxxuMm goCTyma: 11 aBTOPH3. MOJIb30BaTENEH.

2. YepnurkoBa H.IO. Xumus B goctymHOM wu3IoKeHHMH: ydeOHOoe mocobme s cno / H.IO.
Uepnwukona.- 2-e uz., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: oanektponHbld // Jlawb: oanmekrpoHO-OMOmmoTeunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obpamenus: 31.03.2023) / - Pexxum mocryma: st
aBTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypcebl:

1. HayuHo-nonymsipHbIN TpOeKT «JIeMeHThl 00NbIIoON Hayku « ((hu3nKa, XMMHUS, MaTeMaTHKa,
acCTpOHOMHS, HayKa O >KHM3HM, Hayka o 3emie). HoBoCcTH HayKku, KHUTH, HAYyYHO-TIOMYJISPHBIC

CTaTbM, JEKIHH, dHIMKIoneauu. https://postnauka.ru/themes/chemistry - nexnuu mo XuMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOAHBIN.

2. CaiiT Hay4HO-TIOMYJSPHOTO JXypHala «XuMmus W 3u3Hb». https:// gotourl.ru/4785 Pexum
J0CTyIa: CBOOOHBII.

3. CaliT 0 XMMHMH: KIacCHYeCKHe Y4YEOHUKH, CHPABOUYHUKH, DSHUIUKIONEIUHU, TOHCK
OpraHNUYECKUX W HEOPraHMYECKHX PEaKIii, COCTaBICHUE ypaBHeHMH peakuwit. https:// www.
xumuk.ru/ Pexxum fgoctyma: cBOOOIHBIH.

4. TInardopma Zoom A NpOBEAEHUS OHIAWH-3aHATHI U BUJEO-KOH(epeHInH. [DIeKTpOHHBIH

pecypc]. Pexxum nocryna: https://zoom.us/.



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

5. DnekTtpoHHas WH(POPMAIIMOHHO-OOpa3oBarenbHass cpega Ha 1uiatrgopme  Moodle.

[DnexTpoHHbIi pecypc]. Pexum nocryna: https://moodle.ospu.su/

33 HporpaMMa odecmeyeHa H606X0)II/IMLIM KOMIIVIEKTOM JIHIEH3UOHHOIO
nmporpaMmmHoOro odecneyeHns


https://moodle.ospu.su/

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHSA YUYEFHOM

JUCHUILINHDBI

KonTpons u oleHKa pe3yabTaToB OCBOCHHUS OO0MIe00pa30BaTENbHON IMCIUILIIHHEI

PacKpBIBAIOTCS Yepe3 MTUCHHUIUTMHAPHBIE PEe3YJIbTaThl, HAlPaBJICHHbIE HA (JOPMUPOBAHKE OOLIUX

KOMIIETEHITUH 110 pa3/iejaM U TeMaM COJCepKaHUs y9eOHOTO MaTepHuaia.

[Tpomexyrounas arrectanus B popme nuddepeHInpoBaHHOTO 3a9eTa.

Oo6mue komnerenuuu (OK), Pa3zpen/Tema Tun oeHOYHbIX
JIMYHOCTHBIE pe3yabTarsl (JIP) MepOnpPUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0TIPOC;
P2: Tema 2.1, Tema 2.2 - 3agauM Ha COCTaBJICHUE
IIK 2.1 P3: Tema 3.1 XUMUYECKUX HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha KCIIOJB30BaHUS
JIP 2,4,16,23,30 4.3 XUMHYECKON CHUMBOJIMKA |
P5: Tema 5.1 Ha3BaHWI  COCIMHECHUM IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOJHOTO coI03a
TEOPETUYECKON M MPUKIIATHON
XUMHH u TPUBHATEHBIX
Ha3BaHWI IS COCTaBJICHUS
XUMUYECKUX HOPMYIT;
- 3acnmymmBaHue CoOOIeHNH
1 OIICHKA X MOATOTOBKH;
- PesynapTaT  BBIMOTHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITEIHHBIX padoT;
- PesynapTaT  BBIMOTHEHUS
MPaKTUYECKON PabOTHI;
-IIpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHUA;
- [TonGop, aHaIIN3 u
npeoOpazoBaHue yudeOHOH
uHpopmaruu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciymmBaHue CcooOIeHUI
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u oLleHKa UX IIOJATOTOBKHU,
3.3 - 3amaHusg Ha HUCHOJIB30BAHHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHMBOJHKH H
4.3 Ha3BaHWIl COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEXyHapOAHOTO COI03a
P7: Tema 7.1 TEOPETUYECKON U MPUKIIATHOU
XUMHH u TPUBHAIBHBIX

Ha3BaHUIl JUIs COCTaBJICHUS
XUMHUYECKUX GOpMYIT;

- Pe3ynprar  BBINOJHEHUS
BHEAyJAUTOPHBIX
CaMOCTOSATENbHBIX paboT

- Pesynprar  BBINOJHEHUS
PaKTUYECKON pabOThI;




-1IpaKTHKO-OpUEHTUPOBAHHBIE
3aJaHUS;

- [ToxGop, aHauu3 "
npeoOpa3oBaHue y4eOHOI
uHpopManuu

OK.04
K 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OIIpOC

- 3aciymmuBaHue CoOOIIeHUN
Y OIICHKA UX MOJTOTOBKH;

- 3ajaHusi Ha UCIOJIb30BAHUS
XAMHWYECKOH CHMBOJUKA U
Ha3BAHUM COCOUMHEHUH  TIO
HOMEHKJIaType
MEX1yHapOIHOTO coro3a
TEOPETUYECKON M NMPUKIIATHON
XAMHUM W TPUBHAIBHBIX
Ha3BaHWUU JJI1 COCTaBIICHHUSA
XUMUYECKUX HOpPMYIT;

-  PesynapTaT  BBIMOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX Pa0OT

-  PesynapTaT  BBIMOTHEHUS
MPAKTHYECKON paboThI;

- PesynapraT  BBIMOTHEHUS
nabopaTopHO pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aaHus;

- [ToxGop, aHaAIIN3 u
npeoOpazoBaHue yaeOHOH
nHpopmarum

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHUPOBAHHBIC
3a1aHus;

- [TonGop, aHaJIu3 u
npeoOpazoBaHue yudeOHOH
nHpopMmaiuu;

5 HEPEYUEHDb UCHTOJIB3YEMBIX METOJOB OBYUYEHUS

5.1 TlaccuBHBIE: OIpPOC, PEMPOAYKTHBHBIC VYIPAXKHEHUS IO 3aKPEIUICHUI0 M OTpabOTKe

HU3YUCHHOI'O MaTepurajia

5.2 AKXTuBHBIE H HHTCPAKTUBHBIC. 3BPUCTUYCCKUC 6606,[[[:1, JAUCKYCCHU, prrJ'IBIfI CTOJI,

Mpe3ceHTalus1, BUKTOPUHA, KBCCT.




	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

