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1 MACIIOPT PABOYE TPOrPAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUS

1.1 ObaacTh npuMeHeHHsI padoyeii MPoOrpaMMbl

Pabouas mporpamMma yueOHON TUCHUIUIMHBI SBJISETCS YaCThIO MPOTPAMMBI CPEAHETO (IIOJIHOTO)
obmero oopazoBanus o cneruaibHocTH CITO 23.02.01 Opranuzaius nmepeBo30K W yNpaBlICHHE Ha
TpaHcropre (1o BUjam).

[Tpu peanuzauuu pabodeld mporpaMMbl MOTYT HCIOJIb30BaThCS pa3linyHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAHIIMOHHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

Pabouas nporpamma y4eOHON AUCHUIUIMHBI MOXKET OBITh HCIOJIb30BaHA B MPO(ECCHOHATBLHOM
MOJITOTOBKE, MEPENOJAroTOBKE W TMOBBINIEHUH KBanudukanumu pabdounx mo mnpodeccusim: 17244
[Ipuemocaatuuk rpy3a u 6araxa; 18726 CocraBuTenb MOE3/0B.

1.2 Mecto y4edoHoii tucuunudbl B ctpykrype OINIOII-IIIICC3:

OO1eoOpa3oBarenbHas JUCIUILIHHA «XUMUSD M3y4daeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
[MKJIe Y4eOHOTO TIIaHa OCHOBHOM MPO(ecCHOHATbHON 00pa30BaTeNIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIIIT
cnenuanbHocTei / mpodeccwuii: 23.00.00

TpyIoeMKOCTb IMCIUILTHHBI «XHMHsD) Ha 0a30BOM YpOBHE COCTaBISIET 72 Yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYIb (6 pa3zmenoB) M 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIIUN MpPaKTHKO-
OPHEHTHPOBAHHOE COJ/IepPIKaHNe KOHKPETHOW MPOPECCUH MITN CIIEHUATIEHOCTH.
[puknagHOi MOAyNAp BKIOYACT ONMH pasnmen. Pasnen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOMN
JEeSITeIbHOCTH YeNoBeKay peanusyercs it crenuainbHoct 23.02.01 Opranuzamust mepeBo30K U
yIpaBJIcCHUE Ha TpaHCHopTe (10 BUJAaM) Ha MaTepualie, CB3aHHOTO C AKOJIOTUYECKON O€30MacHOCThIO U
OIICHKOM TIOCIENICTBUM OBITOBOM ¥ TPOM3BOACTBEHHOM JEATENBHOCTH, IO OTpacisiM  Oymymiei
NPO(ECCHOHATBHOM IEATEIBHOCTH 00YUaFOIIXCSL.

1.3 Ilinanupyemble pe3yJbTaThl OCBOCHHS y4eOHOI JHCHMIIIMHBI:
1.3.1 Ilenp yueOHON AUCITUTUTAHBL

@opMHpOBaHHE Yy CTYJEHTOB IpPEJCTABICHUS O XMMMYECKOH COCTABILIOIICH €CTeCTBEHHOHAYYHOU
KapTUHBI MHpa KaK OCHOBBI TIPUHSTHS PEIICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHTYAIWSX,
OTBETCTBEHHOTO TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHbIL:

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX TPOLIECCOB U SBICHHI
B OKpYKaloIlel cpeie, LENOCTHOW HAydyHOW KapTWHBI MHpPA, B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAHMYECKUX Y OPraHMYECKUX BEIECTB, YPaBHEHHS
XAMUYECKHUX PEAKINiA, OOBSCHSITH UX CMBICIT, HHTEPIIPETHPOBATH PE3YIIbTATHl XUMUYECKUX dKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTEHIIMX XUMUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOIGHHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BelecTBaMU M J1abOpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(M)OPMALMIO XHMHYECKOTO XapakTepa W3 pa3InYHbIX
HCTOYHUKOB;

5) cdopMupoBaTh yMEHHSI MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH U XUMHUYECKUX
TIPUPOTHBIX, OBITOBBIX U MTPON3BOICTBEHHBIX ITPOIIECCOB,;

6) cdopmMHpoOBaTH MOHMMAHUE 3HAYMMOCTU JOCTHIKCHHH XUMHYECKOW HAYKH M TEXHOJIOTHH JIIs
Pa3BUTHS COLMAIIBHOM U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKIYHAPOIHON HOMEHKJIATYPE;

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHYECKUX 3JEMEHTOB, THUIl XHMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AIEMEHTBl MAJIBIX IIEPUOAOB MO HUX MosokeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; IPUPOY XUMUUYECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PaBHOBECHS OT Pa3IMUHBIX (haKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH HKCIEPUMEHT IO PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU /ISl 00pabOTKH U mepenadn XUMUYeCKOH HH(pOpMaIuy 1 ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNCHUsS BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKUX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHHWss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH MH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE AaTOMHAasi U MOJIEKYJsipHash MaccChl, MOH, aJUIOTPONHS, M30TOMNbI, XUMHUUYECKas CBS3b,
AJEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT M HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCINUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TerIoBOH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakIiH, KaTalu3, XHMHUYECKOE pPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAaHEHUSI MAcCChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEMWIIIME BEUIECTBAa U MaTepHUaJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAasi, COJIsIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KJIeTdyaTKa, 0eTKU, HICKYCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS Y4eOHOTO IpeaMeTa:

Oco6oe 3HaueHNnEe yUeOHBIN TpeaAMET UMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6mue! JIucuMnIMHAPHbIE
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUUYECKUX 3HAHUH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOTII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (OpMYIHPOBATH u
aKTyaJIU3UpOBaTh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBISIBJIATh 3aKOHOMEPHOCTHU U IIPOTHUBOPEUMS
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 3a1aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- AHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, pP-, d-3J€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUUECKast
CBsI3b, MOJIb, MOJSIDHAs Macca,
MOJIIpHBIE  00BEM, YIIICPOIHBIN
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKh), MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, THUIMBl  XUMHYECKUX
peakuuit (oKHMCIUTENBHO-
BOCCTQHOBHTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHMHYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopust

VKa3bIBalOTCsl INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakimu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 0011e00pa30BaTeNbHOMN JUCIUIITMHON
2 IucummumHapHble (MPEIMETHBIE) PE3YJIbTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (s
nocneanei pexakimu ot 12.08.2022)




- YMETb NIEPEHOCUTH 3HAHUS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KHU3HENISSITEIIbHOCTH,

- yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC ~ WJICH,  Ipeijlararh
OPUTHHAITBHBIC ITOIXO0/IbI M PECILICHHST;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHUM, IPUMEHSTh
COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, YrapHbId TIas,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccam u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBs3el
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

- ¢c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a7a4 i
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHONICHHUSI K CBOEMY 3/I0pPOBbIO
Y IPUPOJHOU Cpeae;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a u
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUIst
BBITMIOJIHEHUST  3ajad
npodeccnoHaNbHOMI
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJAbTYphl ~ KaK  CpeJlcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHWE LIEHHOCTH HAay4YHOW JeSTeTbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUS! MH(POpMAaLN
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTUIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

- CO3/1aBaTh TEKCThI B Pa3MUHBIX (hopMarax ¢
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

TpeOOBaHMI 3PrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHUCHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HAaBbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

00Opy/IOBaHUEM;  TMPEICTABISATH
pe3yabTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakimii  u  (GOPMYIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOB,

- yMeTh AHAIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYFO u3 Pa3HBIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
Apyrue);

- BJaJE€Th OCHOBHBIMHU METOJIaMH
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA,; MCIIOJIb30BAaTh

CHUCTCMHBIC XMMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICHICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH y‘-I€6HO-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
JeATeNTIbHOCTH;

Osaagenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHJHOM U MHAWBUAYaJIbHON paboThI;

- TPUHUMATb LIEST COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTMXKEHMIO: COCTaBJIATH IUIaH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOpIMHUPOBaTh M BBIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHYECKOe

- yMeTb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMM  Ha
aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiMu  HOHHOTO  OOMeHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAITBHBIC 3aJlaudl 110
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:
- IPUHUMAaTh MOTHUBBI U apryMEHTHI
Jronen npu aHaJIn3e
JeATENbHOCTH;

- IpU3HAaBaTh CBOE TMPaBO M MPaBo
JIrozel Ha OIIMOKMY;

- pa3BuBaTh CHOCOOHOCTH TOHWMAaTh MHP C
TIO3UIIMH JPYTOTO YEIOBEKa;

Apyrux
pe3yJIbTaToB

JpyruX

"Hemeramibl'") B COOTBETCTBUU C
MIpaBUJIAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAITICHUH C
BELIECTBAMU U JIAOOPATOPHBIM

000pyZIOBaHUEM;  IPEACTABIIATH
pE3yIbTAThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOopMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPY’KaroIlel cpejibl, | S)KOHOMHYECKAX MPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B MO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUH MIPUPOIBI, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, cC
KINMATa, MPUHLOAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JICHCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
GEpPEKITHBOrO OKpY)KaIoIel cpejic Ha OCHOBE 3HAHUS LiCJICH | HEOOXOMUMON  [UIsl  pelIeHUs
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBaTh B | BPEI OKpYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBAaTh | U IPUPOAHON Cpee;
CHTYALHAX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEThb COONIofaTh MpaBuia
MOCTIE/ICTBUS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JENCTBUM, MPEAOTBPALLATh UX; MOBEJICHUSI B OBITY W TPYJIOBOU
- paclLIUpeHHe  OIbITa JICSITEILHOCTH | ACATEIbHOCTH B LEJIAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHUE HaBBIKAMU y4eOHO- | OKpY’KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHu3MbI OIpEeIEeTICHHBIX
BEIIIECTB, TIOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
K 2.1 - yMeHue  obOecneuuBaThb  YOpaBJi€HHUE | - CPOPMHUPOBATH MIPEICTABICHUS:
Opranu3oBbIBaTh JBUKEHUEM, O CBOWMCTBaxX METaUIOB, CILJIaBax,
paboTy mepcoHana 1o | - MMOHWMAaHNE u aHaIIN3 paboThl | BUIaX ~ KOppO3WH,  00JacTu
MJIAHUPOBAHUIO U | JKEJIEe3HOJOPOKHOTO TPAHCIIOPTA MPUMEHEHUS] HEMETAJUIMYECKUX U
OpraHu3aIHNH KOMITO3UIIMOHHBIX ~ MaTepUajoB,
MEPEBO30YHOTO BUJAX U CBOWMCTBAaX TOIUIMBA,
mporecca CMa30YHBIX " 3aIUTHBIX
MaTepuaniax, CBOMCTBAx
HEOPTaHUYECKUX "
OpraHUYECKUX COCJTMHEHU,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOM J0pOore.

B pesynbrare ocBO€HHUS MpOrpaMMbl yueOHOrO MpeAMeTa peain3yeTcsl MporpaMMa BOCIUTAHUS,

HamnpaBJlieHHas Ha (OPMUPOBAHUE CIAEAYIOLIUX JUYHOCTHBIX pe3ynbraToB (JIP):




JIP 2 TlposiBnsitomnii aKTUBHYIO TPAXKIAAHCKYIO MO3UIUIO, JEMOHCTPUPYIOIINN MPUBEPKEHHOCTD
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIM M YYacCTBYIOLIMN B
CTYJICHYECKOM U TEPPUTOPHAIBHOM CaMOYIPABICHUH, B TOM YHCIE Ha YCJIOBHUSAX JI0OPOBOJILYECTBA,
MIPOJYKTUBHO B3aMMOJICHCTBYIOIIUI M YYaCTBYIOLIUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXEHUE K JIIOASM TPy, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cCpele JUYHOCTHO U
npoeccnoHaNTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 16 IlpuoGpereHue 0O0y4YaIOMUMHUCS COIMAIBHO 3HAYMMBIX 3HAHUK O TpaBUIIaX BEIACHUS
IKOJIOTHYECKOTO 00pa3a KM3HU O HOPMaxX M TPAAUIUAX TPYJOBOU JEATCIHHOCTH YEIOBEKa O HOpMaX U
TpPaJULIUAX MOBEICHUS YeI0BEeKa B MHOIOHAI[MOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 TlonyyeHne 00y4aromMMHCs BO3MOXHOCTH CAMOPACKPBITHS M caMOpeaIn3aius JUYHOCTH.

JIP 30 OcymiecTBasOmMUNA TMOUCK M HCHOJb30BaHUE WHGOPMAIUU, HEOOXOJUMOW s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl y4eOHOM TUCHHUIIUHBI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATEeNIbHAs padboTa 36
MPAKTUYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpeTUIEeCcKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THI 2
B coomeemcmeuu ¢ yuyeOnvlM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PabdoOMul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YeCKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yabTatsl (JIP)

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/4

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEpUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00iel xumun. [lepronnyeckas
cucrema xumuueckux eMenToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOTro MaTepuaJia

CoBpemeHHas: MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnekTpoHHas kKoHpwurypaus atoma. Kiaccudukamms XumMuyeckux ieMeHToB (S-, p-, d-
3JeMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3HL.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. Menneneea. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1O BbeIOOpYy: HanoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCIONIb30BaHNWE pAJMOAKTUBHBIX M30TONOB B TEXHHYECKHX LENSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIb30BAHME B TEXHHUKE M MeIULMHE. PenieHue
TEOPETHYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEJIBHOU
MOJIEKYJIIPHOM MacChl, ONPEAEICHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIIOXKHOM
BEIIECTBE.

1.1. 2 Mpakruueckoe 3aHsaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl M PACYETHl IO YPAaBHEHUSM

OK 01 OK 02
IIK 2.1




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHTbI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OMNepaluil Ha MNPEANpUITHSIX >KEIEe3HOIOPOKHOTO
TpaHcropTa (HamjaBka MPU PEMOHTHBIX pabOTax, HAHECEHHE JAKOKPACOYHBIX MOKPHITHH,
XUMHUYECKast YMCTKA TKAHCBBIX U3JICIIUHN JIJISI JKEJIC3HOIOPOIKHOTO TPAHCIIOPTA).

JIP 2,4,16,23,30

CamocTrosiTejibHasi padoTa odyuarommuxcsi Ne2

[TonGop, ananu3 u npeoOpa3oBanue yueOHOro Marepuana. [1oAroTroBka cooOICHHIT Ha TEMBI
o BeIOOpY: McTopusi pa3BuTus XuMU4eckoil Hayku B Poccuu; Benukue xumuku Poccum;
Kuznub u aesrensHocts .M. Menpaeneena.

1.1.3 Ipakruyeckoe 3ausitue Ne2 PemieHue mNpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3agay no teme: Ilepuonmnueckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
Crpoenue atoma

[poduibHbie U NPodeccCHOHAIBLHO 3HAYUMBIE JJ1eMeHThbl cojaep:kanus. OCHOBHBIC
XUMHUYECKHE 3aKOHBI, TCOPUU M YUEHHUSI CHOCOOCTBYIOT Ooyiee MOJHOMY M OCO3HAHHOMY
MOHAMAHUI0 XUMHUYECKUX TIPOIECCOB ISl (POPMUPOBAHHS HAYYHOT'O MHPOBO33PCHHS; KaK
OCHOBBI JUIsl KOJHMYECTBEHHBIX pAacyeToOB M PEIICHUS MHOTHUE pacyeTHbIe 3a/ladyd
MPAKTUYECKOTO U TEXHOJOTHICCKOTO 3HAUCHUSI.

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

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3

[Ton6op, ananu3 u nmpeoOpa3zoBanue yueObHoro marepuana. [loaroroBka cooOIIeH T Ha TEMBI
no BbIOOPY: PagnoakTuBHOCTH. Vcronb30BaHHE pajilOaKTUBHBIX M30TOMOB B TEXHUYECKHUX
OeiIsax. Penrtrenosckoe H3JTY4YCHUC U €TI0 UCII0JIB30BAHNEC B TCXHUKE U MCAUITUHE.

1.1.4 TNpakTnyeckoe 3anaTHe Ne3 PerieHue sKcrepUMEHTANbHBIX 33Jad MO Teme: THIlbl
XUMUYECKHX CBs3€d. THUIBI KPUCTAIIIMYECKUX PEIETOK

Ilpopuniabuple ©  npogeccHOHAJBLHO  3HAYHUMbIE  JJIEMEHTBI  COJAEpP:KAHUI.
MoHokpucTamisl — KOMIIOHEHTBl CUMTHIBaIOIIEero ycTpoiictBa DBM, ycTaHOBIEHHBIX Ha
JKEJIE3HOAOPOKHBIX CTAHIUAX U Y3J1aX

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

CamocrosiTeibHas padora odyuarommxcs: Ned
[Ton6op, ananu3 u mpeodbpazoBaHre y4eOHOI0 MaTepHaa.

Pa3nen 2. Xumuueckue peakuumu

10/5

Tema 2.1 Tunel XUMHUYECKHUX
peakuui

2.1.1 Knaccudukanus ¥ THIIBI XAMHUYECKUX PEAKIINN HEOPTaHMYECKUX COSAMHEHHH

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




1 2 4

Copepxxanue yueOHOIro MaTepuasa
Knaccudpukanus um TUNbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3IOKEHMs], 3aMelleHusi, oOMeHa, B T.4.
peaKLMii TOPEHUs!, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHUsI ~ OKUCIEHUA-BOCCTaHOBiIeHUs.  CtemeHb  okucieHus.  Oxkucnurtens U
BocctaHoBUTENb. CoCTaBieHHE U YPABHUBAHUE  OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IPUPOJIE, IPOU3BOJICTBEHHBIX IPOLIECCaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHas padora odyuarommxcsi Neb
AHanu3 u npeoOpa3oBaHue yueOHoH nHOpMALIUK.
2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTAIBHBIX 3a4ad IO TEMeE:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu'
IIpoduiabHbie m npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTbI COJepPKAHUsSl. 3HAaUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMA B MNpUPOJE M Ha  HPEIIpUATHIX IIK 2.1
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBHUTEIIbHBIC MPOIIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAIIOB, pabOThl XMMUYECKUX UCTOUHUKOB TOKA U aKKYMYJISITOPOB U
T.J.
CaMmocrosiTeibHasi padoTa o0yuarommxcs Ne6
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMAITIH.

Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTBOpeHMe Kak (PU3MKO-XUMHUYECKUH MpoLecc. OK 01 OK 04

AUCCOHALMS U HOHHBIH 00MeH K 2.1

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopus snekTpoauTHdeckoi auccouranyy. oHel. DIeKTpOIUThI, HEIJIEKTPOIUTHI. Peakimu
HOHHOTO 0OMeHa. COCTaBlIeHHE PeaKIMi HOHHOTO 0OMeHa IMyTeM COCTaBJICHUS UX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakiiuu. 3aJaHus Ha COCTaBIICHUE
VMOHHBIX PEaKIIHM.

[IpakTHYeckoe NCIOTB30BAHNE PEAKIIM HOHHOTO OOMEHA M THIPOJIN3a B TEXHOJOTHUECKUX
npolieccax JKeJNe3HOA0POXKHOro TpaHcnopTa. [IoHATHS: TalbBaHOCTETHsl, raJIbBaHOIIACTHKA,
UX MPAKTUIECKOE 3HAUCHHE B )KEJIE3HOJOPOKHOM XO3SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [logroroBka cooOuieHuil Ha Temy IO
BbIOOpY: [IpakTHueckoe NpUMEHEHHe 3JeKTposin3a: pauHUpOBaHHE, TrajbBAHOIUIACTHKA,




1 2 3 4
raJbBAaHOCTETHSI.
2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUccoauu’ OK 01 OK 04
IIpoduabHbie U NpodeccHOHAIBLHO 3HAYMMbIE 3JIEMEHThI CO/lep:KaHusl. AKKYMYJISTOPBI: 2 K21
OPUHIUIN UX paboThl, UX TPUMEHEHHE B TSTOBOM IOABMKHOM COCTaBeE. TP 4,16,23,30
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8 1
AHanu3 1 mpeoOpa3oBaHue yueOHOM MHPOPMAIIUH.
2.2.3 JlaGopaTopHoe 3ansiTue (padora) Ne2 "Peaxiyu nonnoro oomena. ['maponus comneit”
IpoduabHbie M NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHhI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMU MOHHOTO OOMEHA JJIsi YMATYEHUS BOJIbI (CHMKCHUE 2 K 2.1
KoHIeHTpamuu noHoB Ca®" m Mg?"). I'maponus Ha NpeInpHATHSX JKeIe3HOJOPOKHOTO JIP 4,16,23,30
TPaHCIOPTA.
CamocrosiTesibHas padoTa o0yuarmmuxcs Ne9 1
Ananms u npeoOpazoBaHue yueOHOM nHPOPMAIIHN.
Paznen 3. CTpoenne BenecTBa v CBOMCTBA HEOPTraHNYECKUX BelleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUIECKUX COCTMHEHHH. OK 01 OK 02
HOMEHKJIATypa u CTPOCHHE IIK 2.1
HEOPTraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cioxkHele BemiecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, THUIPOKCHIBI,
KHACJIOTHI, COJIM). B3auMOCBA3b HEOPTaHWYECKHWX BEUIECTB. ATpEraTHbIe COCTOSIHUS
BemecTBa. Kpucramnuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK 2
(aToMHasi, MOJEKyJspHasi, MOHHAas, MeTalJMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEIIECTBA OT THUMA KPUCTAIMYECKOM pEeleTKH. 3aBUCUMOCTb XMMHMYECKOW aKTHBHOCTHU
BEIIECTB OT BHUAAa XMMHUECKOM CBS3M M THMNA KPHUCTATMYECKOM pemeTku. [IpuumHbI
MHOTr000pa3usi BeleCTB
CamocrosiTeibHasi padota o0yuarommxes Nel0 1
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIHH.
3.1.2 IlpakTHyeckoe 3ansitue Ne5S PenieHne sKCriepUMEeHTANIbHBIX 33/1a4 10 Teme: YucTbie OK 01 OK 02
BElIeCTBa U cMecH. JlucnepcHble CUCTEMBI. 5 K 2.1
IIpodunabHbie U NpodeccHoOHATBLHO 3HAYUMBIE 3JIeMeHThI cojiep:kaHusi. CTEKIIONIacTUK TP 4.16 '23 30
10,23,

KaK OCHOBaA AJIs1 U3IOTOBJICHHUA }IeTaHeﬁ KCJIE3HOAOPOIKHBIX CTaHI_[I/Iﬁ 1 y3JIOB.
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CamocrosiTeibHas padora o0yuyarommxces Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoOro marepuaina. Iloaroroska cooOuieHuii Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TeXHUKe, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucnepcHble CUCTEMB, UX KIaCCU(pUKALMS U UCIOJIb30BaHUE B
npodecCHOHATILHOM e TeNbHOCTH; [IpuMeHene cycrieH3uil ¥ SMYJIbCU B CTPOUTENIBCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB

3.2.1 Metamel. [Tonoxenue B [ICXD JI.U. Menneneera, ocooeHHocTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIIUTHl KOHCTPYKIIMIA MTOIBIYKHOTO COCTaBa

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

Coaep:xanue yueOHOIro MaTepuaJia

Mertamnbl. OOmue pusnueckue U XUMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHS.
3HaueHne METAJUIOB W HEMETAUIOB B npupoac MW IKUSHCACATCIbHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METaNIOB OT
KOPpO3HHU

CamocrosiTesibHast padora o0yuarommuxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOW KOMIIOHEHT MHOTUX cIuiaBoB. [IpumeHeHwue
METAJJIOB M WX CIUIAaBOB B KA4ECTBE KOHCTPYKIHMOHHBIX MATEPHAJIOB HA MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO TpaHcmopTa. Koppos3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTanuii Ha TeMy Mo BbIOOpy: McTopusi monydeHus W MPOU3BOJACTBA
amoMuHus. Poib  MeTajuioB B MCTOPUM  YeJNOBEYECKOW muBWiIM3auuu. Mcropus
OTEYECTBEHHOM YEpHOW MeTaurypruu. McTropus OTE€YeCTBEHHOM LBETHOM METaJUIyprUH.
XvMHS METaJIOB B MOEH NpoQeccHOHANbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTH
KOpPpO3UU OT YCIOBUH OKpyxkaromied cpeapl. Knaccudukanus KOppo3ud MeETaioB IO
pa3nu4HbIM pu3HakaM. CrocoOb! 3alUThl METAIIOB OT KOoppo3uu. [Ipon3BoacTBO uyryHa u
CTaJu.

3.2.2 TIpakTuyeckoe 3ansitue Ne6 PemeHue -SKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
"Metannb!"

IIpopuabHble U NMPodecCHOHAIBHO 3HAYMMBIE 3JIEMEHThI coAep:kaHusi. MenHbId U
JATYHHBIA TPOKAT MCMOJb3YETCs NPU H3TOTOBICHUHM M PEMOHTE JeTaneil, pa3auyHOi
arnmapaTyphbl JKeJIe3HOJOPOKHOTO XO3sHCTRA.

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

CamocrosiTeibHas padora o0yuyarommxcest Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33J@HUK Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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4

0€30MacHOE MCIOJIb30BAHUE METAJIIOB B OBITY M IPAKTHUECKOM J1€ATEIbHOCTH YEIOBEKa.

3.2.3. Hemeramner. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Conep:kanue y4eOHOT0 MaTepuaJia

Hemeranner. OOmme ¢usnueckne M XMMUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeraiwioB [V- VII rpynn. Kiaccuduxanus u HOMEHKIATypa COCITUHEHUN
HeMeTasuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUI B JKEIIE3HOJOPOKHOM
xo3siicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

CamocrosiTesibHast padora o0yuarommuxcs Nel4
[Ton6op, ananu3 u npeodpazoBanue yueOHONH HHPOPMAIIH.

3.2.4 Tlpaktuyeckoe 3ansitue Ne/ PemieHne -SKCIIEPUMEHTANBHBIX 33Jad IO TEMe:
"Hemeranmbr"

IpoduabHbie U NpPodeccHOHAIBLHO 3HAYMMBIE 3JIEMEHTHI coaep:kaHuss. Kpemuuii —
DJIEMEHT HMHTETPaIbHBIX MHUKPOCXEM CHCTEM VIpPaBICHUS IBMKCHHEM Toe3noB. Kapowa
KpEMHHUSI KaK KOMIIOHEHT BapHCTOPOB, MPUMEHSEMBIX B YCTPOMCTBaX aBTOMATHYECKOIO
PETyIUpPOBaHHS CTPEIIOK KEJIE3HOJOPOKHBIX YTl U epee3ioB.

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

CamocrosiTeibHas padora o0y4yarommxcs NelS

PemieHne mNpakTMKO-OPUEHTUPOBAHHBIX 33J@HWA Ha CBOWCTBA, COCTaB, IOJy4EHHE U
0e30IacHOe HMCI0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTHUUYECKOW AESATEIbHOCTH YeJIOBEKA.
[logroToBka cooOmieHudt Ha TeMy 1o BbiOOpy: [IpuMeHeHHe HeMETalloB B
JKEJIE3HOAOPOKHOM X03s1CcTBE. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOU JOPOTeE.

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCTUHEHUI

3.3.1 I'enernyeckas CBSI3b HEOPTAHUYECKUX COCTMHEHUH
Hrorosasi koHTpoJbHasi padora Nel

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

Conep:xanue yueOHOro MaTepuaJia
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX  BeEHIeCTB  (OKCHJIOB,
THJIPOKCUIOB, KHCJIOT, COJiei W Jp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB IMPOCTHIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWH, BBICIIMX OKCHIOB MU THAPOKCHUIIOB. MmeHtudukamms
HEOPTraHWYECKUX BEIIECTB C HKCIOJb30BaHUEM WX (DU3UKO-XMMHUYECKHUX  CBOWCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIUI

Hmoz | cemecmpa: MakcumanbHas yuyeOHasi Harpy3ka (Bcero)
O0s3aTenbHas ayIMTOPHAs yueOHas Harpy3ka (Bcero)

48

32




MPAKTUYECKHUE 3aHATH
nabopaTopHble 3aHATHS (PabOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHast paboTa

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

aHUYECKHUX COeTUHEHHUI

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

4.1.1 TlonsiTrie 00 OpraHUYECKUX BEIIECTBAX, X IPUMEHEHHUE Ha KEJIE3HOM J1opore.

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

Coaep:xxanue yueOHOro MaTepHaJia

IlosiBieHne M pa3BUTHUE OPraHUMYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckol XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpANOK COCJUHEHHs AaTOMOB MOJIEKYJE€ COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHrEe OpraHMYECKUX BEILECTB Ha JKEJIE3HOM opore

CamocrosiTeibHasi padoTa odyyarommxcs Nel6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM mHpopmanuu. [logroroBka cooliieHuil Ha
TeMbl 10 BbIGOPY: Kmsub u gestensHocTh A. Kekyme. JKusup u jestenbHocts U,
bepuenuyca. XKusnp u gestenbHocts @. Bemnepa.

4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHu4ecKknx BEIIeCTB.

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

Conep:xanue yueOHOro MaTepuaJia

[TonoskeHns TEOPUM XUMUYECKOTO CTpOeHUsl opraHudeckux coeaunenuit A.M. Byrtieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. Ilonstue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMUM OpPraHUYECKUX COelMHEeHuH. MexayHapo/iHass HOMEHKIarypa u
IIPUHLUIIBI HOMEHKJIATYPbI OPIraHUYECKUX COSAMHEHUN

CamocrosiTeibHasi padota o0y4yarommxcs Nel7

[TonGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpoOpmarmu. [loaroToBka coobmieHWit Ha
TeMy 1o BbiIOOpy: XKusup u pesrensHocTh A.M. Bytneposa. XXusups u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIUHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOEHUE, TOMOJIOTHYECKHUM PS.

OK 01 OK 02
K 2.1
JIP 4,16,23,30
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Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OCOOEHHOCTH KIacCHU(PUKALIUU U
HOMEHKJIATYphl, H30MepHUs, (PU3HUECKUEe CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIIa B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IMPHPOJIE
Y IPUMEHEHHUE AJIKaHOB.

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel8

[Ton6Gop, ananu3 u mpeoOpasoBaHue ydeOHOW HMHpopmanmu. [loaroToBka cooOmieHU Ha
TEMy MO BBIOOpPY: DKOJOTMYECKHE AacleKThl HCIIOJIb30BAaHUS YIIIEBOJOPOIHOTO CHIPHS.
X¥MHUS yTI€BOJOPOJTHOTO ChIPhS M MOl Oy yliasi CelaabHOCTb.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne8 PemieHue HKCIEpUMEHTANIBHBIX 3aJad 10 TEMe:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"

IIpoduiabHbie W mnpodeccHOHATBLHO 3HAYUMbIe 3JIeMEHTbl coiep:kaHudA. JKunkue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISIX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTbI )KUJIKUX CMa30K, UCIOJIb3YyEeMBbIX IS
CMa3KM TPYIIUXCS Y3J0B TEIUIOBO3HBIX JBUraTelied, OCEBBIX IOAIIMIHUKOB BaroHOB
AJIEKTPOBO30B, TEIJIOBO30B. |'aJOreHNpON3BOAHbBIE YIVIEBOAOPOIBI - B KAUECTBE XJIaAareHTa
B peprKEepaTOPHbIX BaroHaXx.

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

CamocrosiTeibHasi padota o0y4yarommxcs Nel9

Brraucienus 1o ypaBHEHHIO XUMHUECKOW Peakinu (Macchl, 00beMa, KOJINYeCTBA MCXOTHOTO
BEIIIECTBA MJIM MPOJYKTa peaklUH M0 HM3BECTHBIM Macce, 00beMY, KOJUYECTBY OJHOIO M3
MCXOJIHBIX BEIIECTB WJIA MTPOJIYKTOB PEAKIINH ).

4.2.3 Anxensl, ankaaueHbl. CocTaB 1 0COOEHHOCTH CTPOCHUS

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

Copaepxxanue y4yeOHOro MaTepuasa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KIacCUUKALMUA U
HOMEHKJIATyphl, Hu30MepHsi, (U3MUECKHE CBOWMCTBA, XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IINIAMCHH JIA
CBApKHW ©W PE3KU MCTAJIJIOB. HpaKTI/I'-IeCKOG INPUMECHCHUC QAJIKCHOB HW AJIKaJJUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE
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CamocrosiTeibHasi padota o0yuarommxes Ne20
ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HHPOPMAIIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne9 PemeHue -HKCIIEpUMEHTAIBHBIX 3343y IO TEME:
"[TonydyeHue 3TUIICHA U U3YYEHHUE €r0 CBOMUCTB"

OK 01 OK 02
IIpopunabubie U NpodecCMOHAIBHO 3HAYMMbIE 3JeMEHTHI cojep:kaHus. llpumeHenus K 2.1
HOJMMEPOB HA MPEANPUATUAX KEIE3HOLOPOXKHOTO TPAHCHOPTA IS 3JIEKTPOU3OJALMH, TIP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI IIO€3]I0B, MPHBOAHBIX pEMHEH, 300HHUTOBBIX COCYIOB T
AKKyMYJISITOPOB, J€Tajel U 3alIUTHBIX MOKPHITUI HA XKEJIE3HOI0OPOKHOM TPaHCIIOpTe
CamocrosiTeibHasi padoTa odyyarommxcs Ne21
Bbruucnenus no ypaBHeHHI0O XUMMUYECKON peakluu (Macchl, 00beMa, KOJIM4eCTBA UCXOIHOTO
BEIIECTBA WMJIM IMPOIYKTA PEaKIUH IO W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).
4.2.5 TlpakTtuyeckoe 3anaTHe NelQ Pemenwe sKCIepUMEHTANbHBIX 337a4 IO TEMeE:
"AeTuiIeH U ero roMosIoru" (AJIKHHBI) OK 01 OK 02
Ipopunabubie U MpodecCHOHATBHO 3HAYMMBbIE JJ1eMeHThI cojaep:kaHusi. [IpumeHenue K 2.1
HOJMMEPBl HA OCHOBE IPOU3BOJHBIX AJKWHOB B KAa4eCTBE M3OJISALIMU 3AIUTHBIX 000JIOYEK TP 4.16 '23 30
KaOeNbHbIX U3/ENUIl U MPOBOJOB, BHYTPEHHEN OT/EIKU MAcCCaKUPCKUX BaroHOB M BaroHOB T
HJIEKTPONOE3/I0B
CamocrosiTeibHasi padoTa odyyarommxcs Ne22
[TonGop, ananu3z u mpeobpazoBanue yueOHON mH(popmanuu. [logroroBka cooliieHuil Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTHiieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHSIX
KeJIe3HOIOPO’KHOTO TPAHCIOPTA.
4.2.6 Apensl. CocTaB, CTpOCHHE, TTOTyUYCHHE OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa
OCOOCHHOCTH KJIaCCH(MKAIIMA W HOMEHKJIATYPbI, H30MEpHs, (U3NYECKUE CBOKCTBA,
XUMHYECKHE CBOMCTBA, CITOCOOBI IMTOJTYUCHHS.

CamocrosiTeibHasi padoTa o0y4yarommxcs Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHWe apeHOB H HMX TOMOJOIOB Ha MPEIIPUATHIX
KENE3HOIOPOKHOTO  TPaHCHOPTAa.  TOKCHYHOCTH  apOMaTHYECKUX  YTIIEBOJOPOIOB.
S MOXUMHUKATHL.
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4.2.7 TlpakTuyeckoe 3anaTHe Nell PemeHuwe sKCHEpUMEHTANBbHBIX 337a4 IO TEME:
"CpaBHUTEIbHASA XapaKTEPUCTUKA CITUPTOB"

IIpoduiabHbie U NpodeccCHOHATBHO 3HAYUMBbIE JJ1eMeHThl coep:kaHus. OQHOATOMHbIE
CIOMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUAlOB HaXOASILIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJis MOKPBITHS MMACCAKUPCKUX U IPY30BBIX BaroOHOB;
IUTACTU(UKATOPBI, NPUMEHsAEMbIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKHX JeTajsax
NOJBWKHOTO cocTaBa M T.A.). lIpuMeHeHWe HTUIEHITIMKONS M TJIMLEpUHAa B KayecTBE
aHTU(PHU30B B paauaToOpax CHUCTEM OXJAXKICHUSA JABUraTelel BHYTPEHHEIO CrOpaHus;
TUIPABIMYECKUX, TOPMO3HBIX U 3aKaJlOYHBIX JKUJIKOCTEH B MOABM)KHOM COCTaBe
KEJIe3HOIOPOKHOI0 TpaHcnopTa. [IpakTHueckoe 3Haue€HHE apOMaTHYECKUX CIMPTOB M UX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBHSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

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

CamocrosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeobpazoBanue yueOHOUW mHpopmanuu. [loaroroBka cooOiieHuil Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYEHUE OJHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3sifictBe. IlepeBo3ka CHUPTOB MO JKEJIE3HOM [0opore, MapKUpoOBKa Trpy3oB. MeTaHON:
xemounus u xemopoousi. ITaHOI: Beauyaiiiiee 06Jaro U CTPALIHOE 3710. AJIKOTOJIU3M U €T0
npodmiaktuka. [IpakTnyeckoe 3Haue€HHE MHOTOATOMHBIX CIIUPTOB B IKEJIE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUUECKUX CIIUPTOB M0 KEJIE3HOUM T0pOre, MapKUpPOBKA I'PY30B.

4.2.8 Anpneruanl. KapOonoBbie kucioTsl. CocTaB, CTpoeHUE, KitacCuUKaims

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIHM BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nercteue. Cioxable Y3QUPHI KaK TPOU3BOJHBIC KAPOOHOBBIX KUCIIOT.

CamocrosiTesibHasi pa6oTa odyuarwmmxcs Ne25

[Ton6op, ananu3 u npeodOpasoBanue yueOHOH mHpopmauuu. [loaroroBka cooOuieHUi Ha
TeMy 1o BbIOOpY:  MypaBbHHasl KHUCIOTa B MPUPOJE, HayKe M Mpou3BoAcTBe. Vcropus
ykcyca. IlpakTuueckoe 3HaYeHHE AIBJETUAOB M HMX MPOU3BOJHBIX B IKEJIE3HOJOPOKHOM
xo3siictBe. IlepeBo3ka anbAETrHIOB 10 JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[IpakTuyeckoe 3HaueHHEe KapOOHOBBIX KHCIOT M UX MPOM3BOJIHBIX B HKEJIE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pOre, MapKHPOBKA T'PY30B.
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HpaKTI/I‘ICCKOe SHAYCHUC )KUPOB U UX MMPOU3BOJHBIX B JKCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
IpoduabHbie U NPOPEecCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHus. MypaBbUHBII
albJIeTH]l KaK KOMIIOHEHT O0akelIMTOBOTO JaKa, SBJSIOUIMMCS aHTUKOPPO3MOHHBIM
MOKPBITHEM I BaroHoB. TEKCTOJUT Kak OCHOBA I W3TOTOBJICHHS 3yO4yaThIX KOJIEC,
BKJIAJIbILICH TOJIIUITHUKOB, a TAKXKe KaK 3JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT
JUISL U3TOTOBJICHUSI TPYIIUXCS JIeTajJed JMCKOB CHEIUICHUS U TOPMO3HBIX KOJOJOK Ha
JKEJIE3HOAOPO)KHOM TpaHcnoprte. [IpuMeHeHHe aneroHa B KEIE3HOJOPOKHOM XO3SMCTBE.
[TepeBo3ka 1 MAPKUPOBKA AJTBJICTHJIOB ¥ KAPOOHOBBIX KHCIIOT T10 JKEJIE3HOU JOpore

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuarommxcs Ne26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakIK (Macchl, 00bemMa, KOJIMYeCTBa HCXOTHOTO
BEIIECTBA WUJIM MPOAYKTa PEaKIMH [0 M3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WM IPOJYKTOB peakiun). Penenne cxem npeppaiieHui

4.2.10 IIpakTtuuyeckoe 3ansiTue Nel?2 PemieHne SKCIIEpUMEHTAIBHBIX 33Jad 110 TEMe:
"Crnoxusle 3¢upsl. Kupsl. [Torstue o CMC"

IpodpuabHbie U NPOPEecCHOHANBHO 3HAYMMBIE YJIEMEHTHI colaep:kaHusi. byrunanerar
KaKk KOMIIOHEHT TIeHTa(TaleBbIX JMajeid, MCIOJIb3YEMbIX JUISI OKPACKH IacCaKUPCKHUX
BaroHoB. MBbII4 BBICHINX KUPHBIX KHUCJIOT KakK 3aryCTHTENH B IJACTMUECKUX CMa3Kax,
MPUMCHSIEMBIX B Pa3IMYHBIX MEXaHU3Max IS CMa3KH TIOJIIMITHUKOB, 3yOUYaThIX KOJeEC,
BHUHTOBBIX M LIETTHBIX NIepeiay, MapHUPHBIX COSTUHEHUHN U Jp.

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

CamocrosiTesibHas padoTa o0yuarommuxcst Ne27

[ToaroroBka cooOmieHuii Ha TeMy 1o BeIOOpY: CroxHbIe YQUPBI U UX 3HAYCHHE B TPUPO/IE,
ObITY U pon3BoAcTBE. JKHUPBI KaK MPOIYKT MUTAHUS U XUMUYECKOE ChIpbE. 3aMeHa )KMpPOB B
TEXHHKE HEMUIIEeBBIM ChIpbeM. HexBaTka HpPOAOBONBCTBHS Kak IoOanmpHas mpobiema
YelloBeYeCTBa M TMYTH €€ pemeHus. Mpuia: mpomnioe, Hacrtosmee, Oymymee. CpenacTsa
TUTHEHBI Ha OCHOBE KHUCIIOPOACOACPKAIIUX OPraHUYECKUX coeAuHeHul. CHHTETHYECKHe
motomue cpenctsa (CMC): TOCTOMHCTBA M HEJIOCTATKH.

4.2.11 AMUuHBI. AHUIAH

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

Coaep:xanue yueOHOro MaTepuaJia
OcoOeHHoCTH KJIacCU(PUKAMM W HOMEHKJIATyphl, H30Mepus, (QHU3NYECKHe CBOICTBa,
XMMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYUEHHS.
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CamocTosiTeibHasi padoTa o0y4yarommuxcs Ne28

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoW uH(popMmanuu. [loaroToBka cooOmieHui Ha
TeMy 1o BbiOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHMIMHOBBIE KpPACHTEIH.
[TpakTnyeckoe 3HaYeHHWE AMHHOB U HX IPOM3BOJIHBIX B KEJIE3HOJIOPOKHOM XO3sHCTBe.
ITepeBo3Kka aMMHOB 110 JKE€JIE€3HOM OpOre, MapKUpPOBKA IPY30B.

4.2.12 JladoparopHoe 3aHsiTue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanme
BOJIOKOH"
I[poduibHbie u MpodeccHOHATBHO 3HAYUMBIE JJIeMeHThI cojaep:xkanus. Kanmpon — kak

KOMIIOHCHT BHYTpeHHefI OTACIKHW IIOABHMIXXHOI'O COCTaBa. HpI/IMGHeHI/IC KJI€1 Ha OCHOBC
nojimaMuJia B BarOHOCTPOCHHUH JId CKJICHBAHUA. MI/IHOpa'HOpOHHaCT — KaK OCHOBa JJId
TCIUIOU30JIIIUKU  U30TCPMHUYCCKUX, MMaCcCaXXUpCKux M pe(pr/I)I(epaTOpHLIX BaroHoB.
TexHudyecknii BOMIIOK Kak HpOKJ’IaI[O‘lHHﬁ MaTcpHrail B 6yKC8.X IIpHu pCMOHTC BArOHOB.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

CamocrosiTeibHas padoTa odyuyarommxcs: Ne29
[TonGop, ananus u mpeodOpazoBanue yueOHOW mH(popmanuu. I[lonroroBka coobuieHuil Ha
TEMy 10 BBIOOpY: 3HaueHHEe aMUHOKAIPOHOBOW M aMUHOHAHTOBOW KHCJIOT JJIsi OOBEKTOB
KENe3HOJIOPOKHOTO  TpaHcnopTa. buocuHTe3 OenkoB. XHMHUYEeCKHE BOJIOKHA M HX
NpUMEHEHHE Ha KeJIe3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.3 WNnentudukanus
OpPTaHUYECKUX BEIIECTB, X
3HaYeHUE U MPUMEHEHUE B OBITOBOM
U TPOHM3BOJICTBEHHOU JCSITEIHLHOCTH
yeJIoBeEKa

4.3.1 JlabopatopHoe 3ansaTHE (padoTa) Ne5 "CpoiicTBa yrieBooB"

IIpoduiabHbie U npodeccuoHATbHO 3HAYMMBbIE 3JIEeMEHTHI colep:kaHusa. [IpumeHeHue
IPECCOBAHHOW JIPEBECHHBbI I BKJIAJbIIIEH MOAIIUIHUKOB, BTYJIOK, OIOPHBIX IUJIHT,
U3TOTOBJICHHS IIECTEPEH MOJBUKHOIO COCTaBa JKEJIE3HOMOPOKHOrO TpaHcnopra. [roko3a
— LEHHBI NHUTATeNbHBIA NPOJYKT, HAXOAALIMM CBOE NpPHUMEHEHHE B HHQPPACTPYKType
JKEJIE3HOJJOPOKHOTO XO35MCTBA (B COCTaBE MPOAYKTOB NMUTAaHUS B MPUBOK3AIBHBIX Kade,
pecropaHax, BaroHax-pecTopaHax). TexXHMYeCKHMH  LeMTyJIOMJ  HPUMEHSIOT Ui
U3TOTOBJICHUS] IIKAJI M3MEPUTEIbHBIX NPUOOPOB 00OPYAOBAHUS KEJIE3HOIOPOKHBIX
00BeKTOB. JlpeBecHHy IIMPOKO HCIOJB3YIOT B JKEJIE3HOJOPOKHOM XO3SHCTBE (Hampumep,
COCHY U JIUCTBEHHUIy B BarOHOCTPOEHUH; 1y0, OYK M KIIEH HMCIONb3YIOT AJIi BHYTPEHHEH
OT/EJIKH BaroHOB).

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

CamocrosiTesibHasi padoTa odyuarommuxcst Ne3(

[TonGop, ananu3 u mpeobpazoBanue yueOHOH uH(popmanuu. [loaroroBka cooOrieHuit Ha
TeMy MO BbIOOpY: VYTINeBoAbl M HUX poJib B JKHMBOM mnpupone. Pa3Butne caxapHoii
IPOMBIIITIEHHOCTH B Poccun.




1 2 3 4
4.3.2 Ponp XuMUUM B OOCCIIEYCHHUU HKOJOTUYECKOW, HSHEPreTUYeCKOd U MHIIEBOH OK 01 OK 02
0e30MacHOCTH K 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMHU B pEIICHHH MPOOJIEM HHEPreTHYECKOor Oe30macHOCTH, B
pa3BUTUM MEAMLMHBI, CO3JaHUM HOBBIX MaTEpHallOB, HOBBIX HCTOYHUKOB SHEPrUU
(anmpTEepHAaTUBHBIE MCTOYHMUKHM 3Hepruu). ONacHOCTb BO3JEHCTBUS HA >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KJIacCoB  (YIJII€BOAOPOABI, CHHPTHI, (HEHOIIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI [OKa3aTels MpPeaesIbHO
JIOITYCTUMON KOHIIEHTPALluU
CamocrositesibHas padora o0yuarommuxcs: Ne31 1
[ToaroroBka cooOmieHuit Ha TeMy O BBIOOpY: YenmoBek B MHpE BEIIECTB M MaTEepPHAJIOB.
XUMHUS U 3I0pPOBbE YEJIOBEKa

Pa3nes 5. Kunernueckue U TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui 2/1

Tema 5.1 Cxopocts xumuueckux | 5.1.1 IlpakTnueckoe 3ansTue Nel3 PerieHue NpakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 2

peakuuii. XuMHUYEeCKOe paBHOBecHE | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX PeaKInid. XuMHUUYecKoe paBHOBecHe" OK 01 OK 02
IIpopunabubie n npodeccHOHATBHO 3HAYHMMBbIE 3JIeMEHTbI coaep:kaHus. bydepHbie IIK 2.1
pacTBOPHI B TEXHOJIOTHYECKHUX Tporeccax (MpU MEKTPOXUMHUSCKOM HAHECCHHUH 3alUTHBIX JIP 4,16,23,30
HOKPBITHIA, B IPOU3BOJICTBE KPACHTEIICH)
CamocrosiTe/ibHasi padoTa odyuarommuxcs Ne32 1
ITon6op, ananu3 u npeobpa3oBaHue yueOHON HHPOPMAIIH.

Pasnen 6. PacTBopbl 2/1

Tema 6.1 Ilonarue o pactBopax 6.1.1 IlpakTnueckoe 3ansitue Neld PemnieHune NpakTHKO-OPHUEHTHUPOBAHHBIX PaCUETHBIX 2
3a1a4 1o Teme: "PacTBopsl, UCMoIb3yeMble B OBITOBOM M MPOU3BOJICTBEHHON JEATEIHLHOCTH OK 01 OK 02
yenoBeka' K 2.1
IIpopuiabHbie ¥ npodeccHoOHAIBLHO 3HAYMMBbIE JJIEMEHTHhI coaep:kanus. llepeBo3ka JIP 4,16,23,30
pa3IMYHBIX PACTBOPOB IO JKEJIE3HOM JOpOTe.
CamocrosiTesibHas padoTa o0yuyarwuuxcsi Ne33 1
[ToaroroBka cooOmenuid Ha TeMy 1o BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
MIPOU3BOJICTBEHHON JeSITeNIbHOCTH YelioBeKa. PactBopsl, MIpUMEHsIEMbIEe B
JKEJIE3HOAOPOKHOM XO3SMCTBE

Paszpnen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4/2

Tema 7.1 Xumus B ObITY U ‘ 7.1.1 Hogeiinme qOCTHXKEHUSI XUMHUUECKOM HAYKH U XUMHUYECKOM TEXHOJIOTHH OK 01 OK 02




1 2 3 4
IIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07
YelioBeKa K 2.1

JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepHuaJa 2
Hoseilime nOCTHXEHMS XUMMUYECKOW HAyKM M XMMHYECKOM TeXHOJoruu. Poimp Xumuu B
o0ecredyeHN HKOJIOTMYECKOM, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
MeauuuHbL [IpaBuiia moucka u aHaiu3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHbIX HCTOUYHUKOB
(nayuHas ¥ yueOHO-HaYUHAsl IUTEPATYypa, CPEACTBA MacCOBOM MH(pOpMaLIUH, ceTh MHTEpHET)
CamocrosiTesibHas padoTa o0yuarommuxcs Ne34 2
[Touck n ananu3 nHGOpPMALMK O IPUMEHEHUN XUMHUYECKUX BEIECTB M TEXHOJIOTHH C ydeToM
Oynymiei mpoecCHOHATBHOM AESTETHHOCTH M0 TeMaM: Ba)KHEHIIINE CTPOUTENBHBIC MaTepUaJIbl,
KOHCTPYKIIOHHBIE MaTepualibl, KPAacKH, CTEKJIO, KepaMHMKa, MaTepualbl IJs 3JIEKTPOHMKH,
IPUMEHSIEMBIE B JKEJI€3HOIOPOKHOM XO3SIHCTBE
7.1.2 TlpomMe:kyTouHAas aTTecTAIMS MO TUcHUILTHHE. /[ depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
K 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 60
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (BCero) 40
MPaKTUYECKHUE 3aHATHS 18
naboparopHbie 3aHTUS (pabOTHI) 6
caMOCTOsITelIbHas paboTa 20
TG depeHIMPOBaHHBIN 3a4eT )
Hroro: MakcumanbHas yueOHas Harpyska (Bcero) | 108
O0s3atesbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 72
MPaKTUIECKUE 3aHATHS 28
1abopaTopHbIe 3aHATHS (PaOOTHI) 10
camocTosiTeNbHas paboTa 36
KOHTpOJIbHAsI paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




3. YCJIOBUS PEAJIMBALIAU TIPOT'PAMMBI YYEBHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHH IO

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoMm KaOuuere: Jlabopatopus XUMHUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMIecKuX peméTok. (3 mir)

7.CoopHbIii ipubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop niakaToB MO HEOPTAaHUYECKON U OpPraHNYECKON XUMUU.

Texnuueckue cpeocmea 00y4eHus..

-TB

- BUJIEOMarHuTopoH

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoAoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconep:kaliue opraHndeckue BemiecTBa. bemku.
CuHTeTHYECKHE BEICOKOMOJIEKYIISIPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XuMudeckuii akcnepumeHT» 150 MUHYT.



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JONOJHHUTEJIbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIMOTEYHOT0 oHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpeaHEro MpodecCHOHATbHOIO
obpazoBanus / N.B. Audpunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucnp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. nau. uccnen. rexuon. 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
(mata oopamienus: 31.03.2023) / - Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3JIOKEHUH: ydeOHOe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbli //  Jlab: snekTpoHO-OMOMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obparienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPU3. NIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4Ho-nomyssipHBIN MPOEKT «DIEMEHTHI OOJBIION HAyKH « ((hU3MKa, XMMUS, MAaTEeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBocTH HayKu, KHHUTH, HAYYHO-TIOMYJISIPHBIC

cTaThH, JeKIuM, >HuMKIoneauu. https://postnauka.ru/themes/chemistry - nexmuu mo XumMuu Ha

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIA.

2. CailT Hay4HO-TIOMYJSIPHOTO XKypHana «Xumus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. Caidt o0 XWMHHM: KJIacCHUYECKHEe YYEOHUKH, CIPABOYHUKH, DSHIIMKJIONEINN, TTOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWii, COCTaBlICHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUIACO-KOH(PEPEHITNH. [ DIEKTPOHHBIN

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



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

5. DnexktponHas wuHPOpPMAIMOHHO-OOpazoBarenbHass cpena Ha 1maatdhopme Moodle.

[DnexTponHbIii pecypc]. Pesxkxum moctyma: https://moodle.ospu.su/

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KOHTpOJ'IB N OLCHKa PpE3yJIbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIC Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHUE OOLINX

KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOTro MaTepuania.
[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Paznena/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 2.1 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XUMHAYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3BaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pe3ynprar  BBINOIHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3amaHnsg Ha MCHOIb30BaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHI CHUMBOJMKHA U
4.3 Ha3BaHUM COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINONHEHHUS
MIPAKTUYECKON paboThI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop, aHaIu3 |
npeoOpa3oBaHue yaeOHOMI
uHpopManun

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKHU;

- 3ajaHusg Ha UCHOJIb30BAHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCOUMHEHUN IO
HOMEHKJIaType
MEXTYHAPOJTHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
HA3BaHWM IS  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynbTaT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmbTaT  BBINOJTHCHHS
MPAKTUYECKON paboThI;

- PesynmbraT = BBINOJTHCHHS
nabopaTopHOH PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManuu

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPONYKTHUBHBIE YHOPAKHEHUS IO 3aKPEIUICHHI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE UM HHTEPAKTHUBHBIC: 3BPUCTHUECKHE Oecedpbl, IUCKYCCHH, KpYIJIBIA CTOII,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




