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1 TACIIOPT PABOYEM NPOT'PAMMBI YYEBHOTI' O ITPEJIMETA
OVII 12. XUMMUS

1.1 ObaacTh npuMeHeHusi padoyeii MPorpaMmbl
Pabouast mporpamMa y4eOHOTO MpeaMeTa SIBISETCS YacThIO MPOrPaMMbI CPEIHETo (IIOJTHOTO)

obuiero oOpaszoBanus no crnenuansHoctu CIIO 09.02.11 PazpaboTka u ymnpaBieHHE TPOrpaMMHBIM
o0ecreyeHrneM.

[Ipn peanuzauuu paboyeil MporpaMMbl MOTYT HCIIOJIB30BAaThbCA pa3jiMyHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YUCJIC JUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, JIEKTPOHHOE O0yUYCHHE.
PaGouas mporpamMma ydueOHOro mpeamMeTra MOXKET ObITh HCIOJB30BaHA B MPO(ECCHOHATBLHOM
MOITOTOBKE, TIEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIINHN pab0YrX 1O IPODECcCHsiM:
14668 Mowntep nytu; 18401 Curnanucr.

1.2 Mecto yueonoro npeamera B crpykrype OITIOII-IIIICC3:
OOmeoOpa3zoBarebHbI TPeAMET «XUMUs» U3ydaeTcsi Ha 0a30BOM YpOBHE B 00I1€00pa3oBaTeIbHOM

IIMKJIe Y4eOHOTO IJIaHa OCHOBHOM MPO(eCCHOHATLHON 00pa30BaTeIbHON MPOrPaMMbl YKPYITHEHHBIX TPYIIIT
crieranbHOCTel / ipodeccuii: 09.02.11 Pa3paboTka u yrpaBieHHE TPOrPaMMHBIM 00ECIICUCHUEM.

TpynoemMkocTs AUCIMIUIMHBI «XUMUsD» Ha 0a30BOM YpPOBHE COCTaBIseT 72 yaca, U3 KOTOpbIX 64 uvaca —
0a30BbIii MOAYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmynb (1 pasmern), BKIFOUAIONUN TPaKTHKO-
OPHUEHTHPOBAHHOE COJIEP)KAHNE KOHKPETHOU MPOGECCHU UIH CIEIIUATBHOCTH.

[TpuknagHoOi MOmy/b BKIIFOUAeT OMuH pasznen. Pazgen 7 «Xumwus B ObITy ¥ MPOU3BOJICTBEHHOU

JesITeIbHOCTH 4eJioBeKkay peanusyercs i crnerpansHoctd 09.02.07 MHdopmanroHHbIe CUCTEMBI U
MIpOrpaMMHpPOBaHUE

1.3 [Inanupyemble pe3yJibTAThbl OCBOEHHSI Y4eOHOIO MpeaMera:
1.3.1 Ilens yuebHOTO IIpeIMeETa:

@OopMHpOBaHUE Y CTYIECHTOB MPEACTABICHUS O XMUMUYECKOW COCTABISIOIICH €CTECTBEHHOHAYUHOM
KapTUHBl MHpa KaK OCHOBBI TPUHSTHS PEIICHUN B JKU3HEHHBIX U TIPOM3BOJICTBEHHBIX CHUTYaIIUSX,
OTBETCTBEHHOI'O MTOBEICHUSI B IPUPOIHOM Cpee.

3anaun npeMera:

1) cdopmupoBaTh MOHMMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKUX TPOIIECCOB U SIBICHUIN
B OKpYXKaIOIllEH cpene, IEJIOCTHOW HaydyHOM KapTUHBI MHpPa, B3aUMOCBS3M M B3aWMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABISATH (POPMYIIBI HEOPTAaHMUECKUX W OPTaHUYECKHUX BEIIECTB, YPABHEHUS
XUMHYECKHX PEAKIHi, OOBSICHSATH UX CMBICIL, HHTEPIPETUPOBATh PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HAaBBIKM MPOBEIEHUS MPOCTEUIINX XHUMHUYECKUX OSKCIIEPUMEHTATBHBIX
WCCIIEZIOBaHUN C COOJIOIEHHEM TMpaBUil O€30MacHOro oOpallieHHsl ¢ BelecTBaMU M J1abOopaTOpHBIM
000pyoBaHuEM;

4) pa3BUTh YMEHHS WCMONB30BaTh WHGPOPMAIMIO XUMHUECKOTO XapakTepa U3 pa3iIHnuHbIX
HWCTOYHUKOB;

5) cdopmHupoBaTh YMEHHS TPOTHO3MPOBATH TIOCIIEACTBHS CBOCH NEATEIHPHOCTH W XMMHUYECKUX
TIPUPOJTHBIX, OBITOBBIX U MIPOM3BOICTBEHHBIX MTPOIIECCOB;

6) chopmMupoBaTh MOHMMAHKUE 3HAYMMOCTH JTOCTIDKEHUNA XMMHUYECKOW HAYKH W TEXHOJIOTUH IS
Pa3BUTHS COIMATHLHOM U TIPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbTaTe OCBOCHHS Y4eOHOTO MpeaMeTa 00yJaroIIHACs JOIKEeH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 110 "TPUBHAIBHOU" WIJIM MEXTYHAPOHON HOMEHKJIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COECIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPHUHAMJIEKHOCTh BELIECTB K pPa3IM4YHBIM KJlacCaM OpPraHUYECKUX
COCIMHECHHH;

- XapaKTepU30BaTh: JIEMEHTBI MAJIBIX MEPUOAOB IO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHWYECKHUX COCIWHEHHMH; CTPOEHHE W XHMHYECKHUE CBOMCTBA H3YYEHHBIX
OpraHNYeCKUX COCIUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOTO PABHOBECHUS OT Pa3IMUHbIX (DaKTOPOB;

- BBINOJHATh XUMUUYECKUM SKCIEPUMEHT MO PACIO3HABAHUIO BAXKHEHUIIMX HEOPTAHMYECKUX H
OpPraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBIN MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
UCTOYHUKOB (HAay4HO-TIOMYJSPHBIX H3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
MCTIOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu u ee
MIPEJICTABJICHUS B Pa3IMYHBIX (pOpMax; NCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
NESTEILHOCTH U TIOBCEHEBHOW KU3HMU JUIS: - OOBSICHEHHUS XUMHYECKUX SIBJICHHUM, MPOUCXOMASIINX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNICHUsS BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUSIX M OLIEHKH MX MOCJIEICTBHIA;

- KOJIOTMUECKH IT'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BIIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpYKaloled Cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHuss C TOpPIOYMMU M TOKCHUYHBIMHM BEILECTBAMH, JIaOOpaTOPHBIM
000pynOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33aJJaHHOW KOHIIEHTPAI[MU B ObITY M Ha IIPOU3BOJICTBE;

- KPUTHYECKON OIEHKH JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYMANMEH U3 pa3HbIX
HMCTOYHHUKOB;

- TIOHMMAaTh  B3aUMOCBS3b  Y4eOHOM  AMCHUIUIMHBI ¢  ocoOeHHOCTAMHM  Tpodeccuu
npodeccnoHaNbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 JaHHOW y4eOHOH NHUCLUIIINHE.

3HATh:

- Ba)XHEWIIME XWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHH >3JIE€MEHT, aToOM, MOJIEKYyJa,
OTHOCUTEIIbHBIE aTOMHAasi U MOJIEKYJsIpHash MacChl, MOH, aJUIOTPONHS, M30TOMbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIpPHBIN 00BeEM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCINUTEIb M BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TEIIOBOM 3(PQEeKT peakiuu, CKOPOCTh XHMHUYECKOW pEakIuu, KaTaliu3, XUMHUYECKOe pPaBHOBECHE,
YTIEpOAHBIN CKeneT, G yHKIMOHANbHAS TPYIIa, H30MEpusl, TOMOJIOTHUS;

- OCHOBHbBI€ 3aKOHbI XUMUU: COXPAHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, NEPUOINYECKUN
3aKOH,;

- OCHOBHBIE T€OPUM XMUMHH: XUMUYECKOH CBSI3U, AJIEKTPOJUTUUYECKON TUCCOIMAIMU, CTPOCHUS
OPraHNYEeCKUX COCTMHEHUN;

- BOKHEWILIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTyaTKa, 0eKU, UICKYCCTBEHHBIE 1 CHHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIaCTMACCBhI.



1.3.3 TInanupyemblie pe3yabTaTbl OCBOCHHUS y4eOHOTO IIpeMeTa:

Oco6oe 3HaUYeHHE YUeOHBIN MTpeaAMET uMeeT npu hopmupoBanuu u pazButun OK.

Oo0mue IlnannpyemMble pe3yJibTaTbl 00y4eHUs
KOMIIETeHIIMH O6ume’ JIucuunauHapHbie’
0K 01. B yacT TPY10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOTIIO0HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATb, TJIAaHUPOBATH u
CaMOCTOSTEIILHO BBIIIOIHATH TaKyIO
JICSITEIILHOCTD;

- UHTEpEC K  pa3uuHelM  chepam
npodeccnoHaTBEHOM

JIeITECIILHOCTH,

OnjyajeHne yYHHUBepPCAIBHBIMHM Y4YeOHBIMHU
N03HABATeJILHBIMU [1eliCTBUAIMU:

a) 0a3zoBble JIOTHYECKHE 1eHCTBHUS:

- CcaMOCTOATENbHO  (OPMYJIHUPOBATH u
aKTyaJu3upoBaTh MpPoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaB/IMBaTh CYLLECTBEHHBIA MPU3HAK WU
OCHOBAHUsI /I CPaBHEHUsl, KilaccU(UKaLuu U
0000111eHNS;

- ONIpENeNATh LENH ISITEIbHOCTH, — 3a1aBaTh
MapamMeTpbl U KPUTEPHH UX JTOCTHIKEHHUS,

- BBIABJISITH 3aKOHOMEPHOCTH M ITPOTHUBOPEUHSI
B paccMaTpHUBAEMBbIX SBJICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LEIM,
OLICHUBATh PUCKH TIOCIIEACTBUN JEATEIBHOCTH;
- pa3BHUBaTh KpEaTUBHOE MBIIUICHUE IIpU
PELIEeHNH )KU3HEHHBIX MPobieM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JACATCIIBHOCTU, HaBbIKaMH Ppa3pCICHnA
pooIem;

- BBIABJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMIM, 3a1aBaTh
rapaMeTpsl 1 KPUTEPUU PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pElIEHUs] 3aa4d  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, p-, d-dIEKTPOHHBIC
opouTtanm aTOMOB, HIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHYECKas
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIL  00BEM, YIIIEPOIHBIN
CKeJeT, (YyHKIMOHATIbHAS TPYIINA,
pamMKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAINEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOABI, IKUPBI,
OelKM), MOHOMEpP, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KpHUCTAIMYECKast
peleTka, THUIBl  XUMHYECKUX
peakuuit (oKHMCIUTENBHO-
BOCCTQHOBHTEIIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
ANIEKTPOIUTHYECKAs]
JICCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHMHYECKOE
TCOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JIMCCOIMAIAN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUS Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3bIK  XHFIMUH,
(aKkTOJIOrMUeCKue  CBEJICHUS O

OKHCIIUTENb,
CKOpOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
BemectB  A.M.
TEOpHst

VYka3bIBatoTCs JTUUHOCTHBIE U MeTanpeaMeTHsle pe3ynbTaTel U3 OI'OC COO (B mocneaneit penakuuu ot 12.08.2022) B
oTriarojbpHoN Gopme, popMupyemble 00111e00pa30BaTENbHOM JUCIUIITMHON
2 NucummiuHapHble (MPEIMETHBIE) PE3YJIbTATH YKa3hIBAKOTCA B COOTBETCTBHMH C X NOJHBIM nepeunem Bo ®I'OC COO (B
nocnenHel pegakuuu ot 12.08.2022)




- YMETb IEPEHOCUTH 3HAHUS B I03HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX o0IacTeit;

- BBIBUTaTh ~ HOBbIE  WJeH,  [peyiararh
OPUTHHAJIbHBIE MTOJXObI M PEIICHNUS;

- CIIOCOOHOCTD ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKE

CBOMCTBaX, COCTaBE, MOJIy4YCHUU U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIBbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH " B3aUMOCBSI3b
W3Y4YECHHBIX OHATHUM, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl,
BBISBJISITH B3alMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MNOHATUAMH M TIPE/ICTaBICHUSIMU
JPYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU U
MIPUKJIATHOM XUMUHA u
TPUBUAJILHBIC Ha3BaHUs
BOXHEUIIMX BELIECTB (ITUIIEH,
alleTWIeH, TIHMLEpUH, (EeHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tra3,
YIJIEKHUCIBIN ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHUYECKUX M OPraHN4YECKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJIB30BaTh
XUMHNYCCKUX

MOATBEPK/IaTh XapaKTepHbIC
XHMMHYECKHE CBOICTBA BEIICCTB
COOTBETCTBYIOIIUMHU
OKCIIEPUMEHTAMU ¥ 3alUCSIMHU
ypaBHEHU XHUMUYECKHX
peaKkumii;

- YMETh yCTaHaBIIMBATh
MIPUHAJICKHOCTh M3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEILIECTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEZIMHEHUI,
XapakTepu30BaTb HMX COCTaB M
BaKHEMIIIHE CBOIICTBA,;
ONPENENATh BUIBI
XUMHUYECKHX CBsI3eH
(koBasieHTHAs, HOHHas,
MeTaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIuu;

- ¢copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHWK MBINIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON Al pelIeHHs
MPAKTUIECKUX 3a1a4 u
SKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JIOPOBBIO
Y IPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUETHI 1O

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
(bU3HIECKUX BEJIMYMH,
XapaKTep3YIOIMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMHYECKUE 3HAHUA IS
MPUHATHUS perieHui B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIM3a u
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JUIst
BBIMIOJIHEHUST  3aj7ad
npodeccnoHaNbHOM
JeSITeTbHOCTH.

B o0s1acTn HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJAbTYphl ~ KaK  CpeJlCcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJbMH U MO3HAHUS
MUDa;

- OCO3HAaHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [eiiCTBUAMU:

B) pabora ¢ undopmanueii:

- BJIaJIeTh HABBIKAMHU TOJIy4eHUS MH(POpMAaLN
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIISATh [IOUCK, aHAIN3,
CHCTEMATU3aLIUI0 U HHTEPIPETALUIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTH XUMUYECKHH
DKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  MpHU

HarpeBaHWH, TOJyYeHHEe STHIICHA
W  H3y4YCHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu  HMOHHOTO  OOMEHa,
OTpeNneNsaTb  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemarb
AKCIIEPUMEHTANBHBIC 33Ja4d 10
TeMaM "Meramibr" 51
"Hemeramibl") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpaILCHUH C




nHbOopMaIun Pa3IMYHBIX
(dbopM npencTaBieHS;

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eToM Ha3HaveHHsT MH(GOpPMAIMU W IETICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABIICHUSI ¥ BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
uH(OpPMAIIMK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUH
KOIrHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJII0IEHUEM

BHIOB u

TpeboBaHUit 3PrOHOMHUKH, TEXHHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1acHOCTH;

- BJIaJCTb HABbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBaMH W JTAOOPATOPHBIM

0o0OpyJIOBaHMEM;  MPEJCTaBIATh
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMeHTa B (hopme 3amucu
YpaBHEHUIl  COOTBETCTBYIOIIMX
peakimii U popMyaupoBaTh
BBIBOJBl HA  OCHOBE  ITHUX
pe3yIbTaTOB;

- yMeTb aHaIM3UPOBATh
XUMHYECKYIO UH(pOpMAIIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HCTOYHHUKOB (CPEICTB MAacCOBOM
unpopmaryu, cerb MHTepHET H
apyrue);

- BJIAJECTh OCHOBHBIMH METOHAMU
HAYYHOTO TIO3HAHUS BEIIECTB M
XHUMHUYECKUX SIBJICHUI
(HabiosieHMe, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETh MPOBOJIUTH PACUETHI IO

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKUX
peakuuii ¢  HMCIOJb30BAaHUEM
(hU3UIECKUX BEJIUYHH,
XapaKTePU3YIOIIUX BEIIeCTBA C
KOJIMYCCTBEHHOM CTOPOHBI:
Maccel, oObemMa (HOpMasbHBIE
YCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BAaTh

CHUCTCMHBIC XUMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHud B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUEM

OK 04.

OS¢ dexTuBHO
B3aUMO/ICHICTBOBATh
u pabortath
KOJIJICKTHBE
KOMaH/Ie.

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH y‘-I€6H0-

HCCIIEIOBATENBCKOM, TPOEKTHOM M COLMAIBHOMN
JeATeNTbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM U MHAMBUAYaJIbHON padoThI;

- TIPUHUMATb LIS COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAMHHUPOBAThH JIEHCTBUA
[0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEHCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH Y4YaCTHHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEANbHOTO,  BUPTYalbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPAaTErHYECKOe

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU

HarpeBaHWM, TOTYYCHHUE JTHIICHA
M W3y4YeHHE €ro  CBOWCTB,
Ka4eCTBCHHBIC  pEaKIMH  Ha
aNbICTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknuu  O€JKOB;  TPOBOIMTH
peakiuu  HMOHHOTO  OOMEHa,
OTpECIATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHUS; pemarb
AKCIIEPUMEHTAIbHBIE 3aJaudl IO
TeMaM "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSBIIATh TBOPYECTBO M BOOOpake€HHE, OBbITH
MHULIUATUBHBIM

Osaagenne YHHUBePCAIbLHbIMHU
peryJsiTUBHbIMH JIeliCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:

- IPUHUMAaTh MOTHUBBI U apryMEHTBl APYTHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- IPU3HABaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CMOCOOHOCTH TOHMMAaTh MHP C
TIO3UITMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
HpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpU OOpAICHUH C
BELIECTBAMH U JIAOOPATOPHBIM

000py/lOBaHUEM;  IPEACTABIIATH
pE3yIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii  u  QOpMyIHpPOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATEL TPEICTABICHUS:
CopeiicTBOBaThH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpYXKaIoIIel Cpebl, | JKOHOMUYECKUX  IIPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHUHU B IMO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM IIpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIBbTYPhbI JIMYHOCTH, c€C
KINMATa, MPUHLAMGI | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JIEHCTBUMA B | (YHKIMOHAIBHON T'PaMOTHOCTH,
6EepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS IiejIel | HEOOXOAMMOM Ui pelIeHus
IPOH3BOJICTBA, YCTOHYUBOIO pa3BUTHUS YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a/1a4u
s dpexTUBHO AKTHBHOE HENpHATHE JCUCTBUI, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOIO
NeiicTBOBATH B | BPEI OKpYXKarOLIEH Cpene; OTHOLIEHUS K CBOEMY 3/I0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBaTh | U IPUPOAHOU CpELE;
CHTYaLHsIX. HeOIaronpusTHhIE OKOJIOTHYECKUE | - YMEeTh COOJIIOAATh IpaBUIIa
MIOCIIEICTBUS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JEWCTBUM, IPEIOTBPAILATh UX; MOBEICHUSI B OBITY M TPYAOBOM
- pacIIMpeHne OIIbITA JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHHs CBOErO 3J10pOBbs U
- OBJIAZICHUE HaBbIKaMU y4eOHO- | OKpY)KArOIIei MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIIMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBHOCTH; BO3/CHCTBUS Ha JKHBBIE
OpraHU3MbI OIPEAETICHHBIX
BEILIECTB, ITOHMMAs CMBICIT
MoKa3aresst MpEEeITIbHON
JIONYCTUMOW KOHIIEHTPALUH
IIK1.3 - yYMEHHE ONpeaensTh KOHCTPYKTHUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecneunBaTh O0COOCHHOCTH Y3JIOB M JeTaleidl MOABM)KHOTO | O CBOMCTBAaX METAJIOB, CIUIABaXx,
0€301MacHOCTb COCTaBa; BUJAaX  KOppO3uH,  obiactu
JBUKEHUS - I[IOHMMAaHHE  CHUCTEMBl  TEXHUYECKOrO | IPUMEHEHUS HEMETAUIMYECKUX U
MOJIBJKHOTO COCTaBa | OOCITYXMBaHMS M  PEMOHTA  IOJIBMKHOTO | KOMIIO3MIIMOHHBIX MarepHasos,
cocraBa BHJIaX M CBOMCTBax TOIUIMBA,

CMa304YHBIX u 3alllUTHBIX
MaTCpuaiax, CBOMCTBaxX
HEOPraHn4CcCKux n
OpPraHn4eCKux COCﬂHHCHHﬁ,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOU JOpOre.

B pe3syibrare 0cBOCHHS MPOrpamMMbl y4eOHOTO MpenMeTa peau3yercss mporpaMMa BOCIUTAHUS,
HarpaBJieHHas: Ha (GOPMUPOBAHKE CICAYIOIINX JTUIYHOCTHBIX pe3yabTaToB (JIP):




JIP 2 TlposiBnsitominii aKkTUBHYIO TPAXKTAHCKYIO MO3UIUIO, IEMOHCTPUPYIOIIUN MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIM M YYaCTBYIOLUMN B
CTYJICHYECKOM U TEPPUTOPHAIIBHOM CaMOYIPABICHUM, B TOM YHCIE Ha YCJIOBHUSAX JI0OPOBOJILYECTBA,
MIPOJIYKTUBHO B3aMMOJICHCTBYIOIIUI U YYaCTBYIOIIUH B I€ATE€ILHOCTU OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXEHUE K JIIOASAM TPyJa, OCO3HAIOIIUM IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cCpele JUYHOCTHO U
pohecCHoHaNTBbHOT0 KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAAY.

JIP 16 IlpuoGpereHne 0O0Yy4aIOMMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TpaBUIIAX BEIACHUS
9KOJIOTHYECKOTO 00pa3a KU3HU O HOPMax M TPAAUIUAX TPYJOBOU JEATCIBHOCTH YEIOBEKa O HOpMaX U
TpaJULIUAX MOBECHUS YeI0BeKa B MHOITOHAIIMOHATILHOM, MHOTOKYJIbTYPHOM OOIIIECTBE.

JIP 23 HOJ'IyLIeHI/IC 06y‘~IaIOIJ_II/IMI/ICH BO3MOXHOCTH CaMOPACKPBITUA U CaMOpCaln3alusd JINIHOCTH.

JIP 30 OcymiecTBasOmMUNA TMOUCK M HCHOJb30BaHUE WHGOPMAIUU, HEOOXOJUMOW s
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3JIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M TMYHOCTHOTO PA3BUTHSL.



2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeIbHOM NPOrpaMMbl Y4eOHOT0 peAMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIIE:
JIEKIIUU, YPOKHU 25
caMoCTOsATeNIbHAs paboTa 11
MPAKTUYECKUE 3aHATHUS 22
J1ab0paTOPHBIE 3aHIATHS 10
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEePKAHME
B T.4.:
TEOpEeTHYECKoe 00yueHue 25
MPAKTUYECKHUE 3aHATUS 4
KOHTPOJIbHbIE PadoThI 1
B coomgemcmeuu ¢ yuyeOHbiM niaanom no umozam I cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJILHOU pabomul.
[IpomexyTouHas arrectauus (B popme nuddepeHIIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IJIaH U COJIePKAHUE Y4eOHOI0 MpeaMeTa

1

4

HaumenoBanmue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaa, NpaKTU4YeCcKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcs

O0nLeMm
4acoB

dopmupyembie
KOMIIeTeHIM U
(OK), IIK n
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/1

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuii 3aKOH U
MEpUOINYECKasl CUCTEMA
XUMHUYECKHX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoOBHBIE IOHATHS U 3aKOHBI HEOpraHudeckoil u ooueit xumuu. [lepuonnyeckas
cucrema xumuueckux eMeHToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Conep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJieb CTpOoeHUsI aroMa. CHMBOJIMUECKUN S3bIK XUMUM. XUMHUYECKUN SJIEMEHT.
OnextpoHHas KoH(purypamus aroma. Kinaccupukanus XUMHYECKHX 3J€MEHTOB (s-, p-, d-
3JeMeHThI). BajeHTHbIe 371eKTpoHbl. BajieHTHOCTh. DeKTpoHHAas MPUpPOJa XUMHUYECKON CBSI3M.
OJEeKTpOOTPULIATEILHOCTb. BUbI XMMHUUECKOI CBSI3M (KOBAJIEHTHAsl, MOHHAS, METAUTMUYECKas,
BOJIOPOJIHAS ) 1 CLIOCOOBI €€ 00pa30BaHMsL.

[leprommueckas cucrema xumuueckux s1eMmeHToB J[M. MenaeneeBa. PU3HUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHYECKHUX
9JIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHM C IOJIOKEHHEM
XMMHMUECKOro ieMeHTa B Ilepuoanueckoi cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB

CamocrosiTeibHas padora o0y4yarommxcs Nel

Koncnekr, mnoaroroBka cooOmeHuii Ha Tembl 10 BblIOOpy: HaHoTexHomorust Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHs HAayKu W Npou3BojcTBa B Poccuiickon denepanuu;
PangnoaktuBHOCTE. MCnonb30BaHME pPAIMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIb30BAHME B TEXHHUKE M MeIULMHE. Penienue
TEOPETHYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/1ad IO BOIPOCAM: OCHOBHBIE TOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHHU. PacueTHble 3agaud Ha HAXOXKIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MacChl, ONPEACICHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIOKHOM
BEIIECTBE.




1 2 3 4
1.1. 2 Ilpaktuyeckoe 3ansitue Nel Pemienue pacueTtHbix 3aaady no Teme: "OCHOBHBIE OK 01 OK 02
KOJIMYCCTBEHHBIC 3aKOHBI M PACUYETHI 110 YPABHEHHUAM XUMHUYECKUX peaKiuii” ) K13
JIP 2,4,16,23,30
1.1.3 IIpakTtnueckoe 3aHaTHe Ne2 PerieHue 5SKCIEPUMEHTAIbHBIX 3aJad I0 TEME: OK 01 OK 02
Ilepuoanueckas cucrema xumuueckux snementoB [[.M. MenaeneeBa. CTpoeHue aTroma 2 I1IK1.3
JIP 2,4,16,23,30
1.1.4 IIpakTuyeckoe 3anaTue Ne3 PereHue >KCIEepUMEHTAIBHBIX 33/lad MO TeMe: THIbl OK 01 OK 02
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIITMYECKUX PEHIETOK 2 JIP 2,4,16,23.30
Paznen 2. Xumunueckue peakuuu 102
Tema 2.1 Tuner xumuueckux | 2.1.1 Knaccudukainus v TUIIBI XUMHYECKUX PEAKIIMH HEOPTAaHMYECKUX COSAUHEHUIN OK 01 OK 02
peakuuii IIK1.3
JIP 4,16,23,30
Coaep:xanue yueOHOTro MaTepuaJia
Knaccudukanuss 1 TUNBI XMMHYECKUX PEAKIMA C Y4aCTHEM HEOPTaHMYECKUX BEIECTB.
CocraBiieHHE ypaBHEHUW PEaKIMi COCIUHEHHUS, Pa3IOKCHHS, 3aMeIeHUs, OOMEeHa, B T.d.
peakiMii rOpeHHsl, OKHCIEHUSI-BOCCTAHOBIICHHUS. 2
VpaBHeHHsI ~ OKHCIIeHUs-BOoccTaHOBNeHUA. (Crenenb — okucienus.  Okuciurens u
BocCcTaHOBUTENb. (COCTaBIIEHHME W  YpPaBHUBAHHME OKUCIUTEIbHO-BOCCTAHOBHUTEIBbHBIX
peaxkiuii MeToIOM AJIEeKTpOHHOTo OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
IPUPOJE, MPOU3BOICTBEHHBIX IPOLIECCAX U )KU3HEACATEIbHOCTH OPTaHU3MOB.
CamocrosiTeibHas padora odyuarommxcs Ne2 1
Ananus u npeobpazoBaHue yueOHOM nHpopMaLUu.
2.1.2 IIpaxtuyeckoe 3ansitue Ned4 PemieHue sSKcCepuMEHTANbHBIX 3ajad IO TEME: OK 01 OK 02
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH" 2 IIK1.3
JIP 4,16,23,30
Tema 2.2 DiiekTpoIUTHYECKAS 2.2.1 PacTtBOpeHue Kak PU3NKO-XUMHUYECKUN TIPOIIECC. OK 01 OK 04
JUCCOIUAIUS M MOHHBIH 00MeH IIK1.3
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
Teopus >neKTponuTHYECKON nuccounannu. MoHbl. DNeKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiun 2

noHHoro oomena. CocraBieHue pCaKL[I/Iﬁ MOHHOI0 OOMeHa IMYTEM COCTABJICHUS UX ITOJHBIX U




2

COKpAILLEHHBIX MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3a1aHNs Ha COCTAaBJICHHE
MOHHBIX PEaKLIAMN.

[TpakTHUeckoe UCIIONb30BaHUE PEAKIMI HOHHOIO OOMEHa U THIPOJIN3a B TEXHOJIOTMUYECKUX
IIpoLeccax JKeIe3HOIOPOKHOIO TpaHcnopTa. [IoHATHSA: ranbBaHOCTETHs, raIbBaHOIIJIACTHKA,
UX MPAKTUYECKOE 3HAYCHUE B XKEJIE3HOJLOPOKHOM XO3SUCTBE.

CamocrosiTejibHasi padoTa o0yuyaromuxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHoOU umH(popmanmu. [ToaroToBka cooOIeHUI Ha TeMy IO
BbIOOpY: [IpakTHyeckoe NMpUMEHEHHUE 3IIEKTPoNin3a: padUHUPOBAHME, TaIbBAHOIUIACTHKA,
TaJIbBAHOCTCTUA.

2.2.2 JlabopatopHoe 3ansiTue (padora) Nel "lcciemoBaHue CBONCTB 3JICKTPOJIUTOB.
Onpenenenne pH cpensl pactBopoB. Teopus 371EKTPOIUTUUECKON qUCCOIHaun’

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

2.2.3 JIabopaTopHoe 3aHsiTHe (padoTa) Ne2 "Peakuuu noHHOTO oOMeHa. ['uapoaus conei"

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

Pasnen 3. CtpoeHue u cBOICTBA HEO

FraHn4e¢CKHuX BeeCTB

7/2

Tema 3.1
HOMEHKJIaTypa

Kiaccudukanms,
u CTPOCHHE

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HCOPraHNMYCCKUX COG,Z[PIH@HPIIZ.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmet Heopranuuyeckoil xumuu. Knaccudukamnuss HeopranHudeckux BermecTB. [IpocTeie u
ClOXHBIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHbleé COCTOSHUS
BemiecTBa. Kpucramnnmdeckre W amopdHbIe BelIeCTBA. THMBI KPUCTAIIUYECKHX DPELIETOK
(aTomMHasi, MONEKYNIApHasi, WOHHAs, MeTaJUIMuecKas). 3aBUCHUMOCTh (PU3UUYECKHX CBOWCTB
BEIIeCTBA OT THUIA KPHUCTAJUIMYECKOW pPEIIeTKH. 3aBHCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BHJA XUMHYECKOW CBS3M M THUNA KPUCTAITMYECKOW pemieTku. [IpuduHbI
MHOT000pa3usi BEIIECTB

CamocrosiTeibHas padora odyuarommxcs Ned
AHaiu3s u npeobpazoBaHue yueOHOM nHpOopMaIHU.

3.1.2 Ilpakrtuyeckoe 3aHaTHe N5  Pemenne  mpakTUKO—OPUEHTHUPOBAHHBIX
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UncThle BelecTBa U cMecH. J{ucnepcHble CHCTEMBI.

OK 01 OK 02
I1IK1.3
JIP 4,16,23,30




1 2 3 4
Tema 3.2  ®usuxo-xumuueckue | 3.2.1  IIpakTnueckoe  3anaTrume Ne6  PemeHue — npakTUKO—OPUEHTHPOBAHHBIX OK 01 OK 02
CBOMCTBA HEOPTAaHMYECKUX BELIECTB | AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM: "Mertaiubl"; "Hemeranasr" I1K1.3
JIP 4,16,23,30
CamocrosiTesibHasi padora o0ydarommxcst NeS
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUA Ha CBOMCTBA, COCTaB, IIOJY4ECHHE H
0e30MmacHoe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW NESTEIHLHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpYy: IIpuMeHeHHWe HEMeTalioB B
JKEJIE3HOAOPOKHOM X03sicTBe. [IpaBuia nepeBo3ky HEMETAILIOB IO JKEJIE3HOU JOPOTe.
[TonroroBka K UTOrOBOH KOHTPOJILHOM paboTe MO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA: 1
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BeIIeCTB (OKCHJIOB,
TUAPOKCUOB, KHCIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB HPOCTBIX
BEIIECTB, BOJOPOAHBIX COEIWHEHUH, BBICIIUX OKCUIOB U TUAPOKCUAOB. MneHntudukanus
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKHUX  CBOMCTB,
XapaKTEePHBIX KAU€CTBEHHBIX PEAKIUN
Tema 33 Unentudukanus | 3.3.1 ['eneTnueckas CBI3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 02
HEOPraHUYECKHUX COCIUHEHHUN HNroroBasi koHTpoJibHasi padoTa Nel I1K1.3
JIP 4,16,23,30
Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
OO6s3arenbHast ayquTopHas yueOHast Harpyska (BCero) 25
MIpaKTUIECCKHUE 3aHATUA 12
naboparopHble 3aHATHS (PaOOTHI) 4
caMmocCTosiTeNbHas paboTa 5
KOHTpOJIbHasI paboTa Ji
Pa3nes 4. CtpoeHue u cCBOIiCTBa OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHnuecKkux BellecTBaX, UX MPUMEHEHUE Ha kele3Hoi aopore. Teopus OK 01 OK 02
CTpPOCHUE u Homenkiarypa | A.M. Byrnepoa. Kinaccudukarus opraHu4ecKux BEIIeCTB I1K1.3
OPraHUYeCKHUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2

IlosiBneHne M pa3BUTHME OPraHUYECKOM XMMHM Kak Haykd. [IpenMer opraHMuecKkorl XHWMHU.
MecTo M 3HaYeHHWE OpPraHUYEeCKOM XHMMHHU B CHUCTEME E€CTECTBEHHBIX HAayK. XUMHYECKOE
CTPOEHUE KaK TIOpPAJOK COEAMHEHHS aTOMOB MOJIEKYJIE COIVIACHO KX BaJEHTHOCTH.
[IpumeHeHre OpraHMYecKHWX BEHIECTB Ha Keyne3Hou gopore. I[lonmoxxkeHus Teopuu
XUMHUYECKOTO CTPOEHUsI OopraHndeckux coeanHennii A.M. BytnepoBa. YriepoaHbslii CKeneT
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OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOTO CTPOSHHS MOJIEKYJL.
Mzomepuss m wm3omepbl. [lonsatne o QyHkumonanpHOM Tpymme. Pamukan.  [IpuHImIb
KJIacCU(PUKAMU OPraHUYECKUX COCTUHEHUH. MEXTyHapoaHas HOMEHKJIATypa W TPUHIIUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COCIMHEHUH.

CamocrosiTeibHas padora o0yuarommxcs Ne6

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoOW mH(opMmanuu. [loaroToBka cooOmieHU Ha
TeMsl 10 BBIGOpY: Kmsub u gestensHocTh A. Kekyme. JKusup u jestensHocts M.
bepuennyca. )Kuznp u gesrensHocts . Bemepa.

Tema 4.2 CpoiicTBa OpraHMYECKHUX
COETUHEHUN

4.2.1 AnkaHbl: COCTaB, CTPOCHUE, TOMOJIOTHYECKUH P, OK 01 OK 02
I1K1.3

JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHble yriaeBOAOPOAbI (aJIKaHbl U IUKIOATKAHbI). (OCOOEHHOCTH KJIaCCHU(PUKAIMKU U

HOMEHKJIATyphl, H30Mepus, (u3nueckue CBOWCTBA, XMMUYECKHE CBOMICTBA, CIOCOOBI

nojsyueHusi. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIUIa B

IPOMBIIIJICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKICHUE B IIPUPOJIE

Y IIPYUMEHEHHUE AJIKAaHOB.

4.2.2 TIpakTuyeckoe 3aHsiThe N7 PerieHue SKCHEpUMEHTANbHBIX 3a/7ad IO TEME:

"CpaBHUTENbHAS XapaKTEpUCTHUKA METaHa U TaHa"

Conep:xanue yueOHOro MaTepuaJia

Kunkue yrineBomopoabl (OEH3UMHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KayecTBE OK 01 OK 02

TOPIOYETO B JIBUraTeNIsIX BHYTPEHHETO CrOPAHMS IMOJBUKHOIO COCTaBa JKEJIE3HOAOPOKHOTO I1K1.3

TpaHcropTa. TBepable yrieBoaopoasl (mapaduHbl) — KOMIIOHEHTHI JKHUJKHX CMas3ok, JIP 4,16,23,30

UCIIONB3YEMBIX JUI1 CMa3KdM TPYIIMXCSA Y3JI0B TEIUIOBO3HBIX JIBUraTelled, OCEBBIX

MOJUINITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ alloreHnpon3BOIHbBIE YTIEBOIOPOAbI -

B KQUeCTBE XJIaJlar€HTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Anxensl, ankaauensl. CocTaB ¥ 0COOEHHOCTH CTPOEHUS OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa

HenpenenbHble (aJKeHbI, alKWHBI M ankagueHbl). OcoOeHHOCTH KiaccuUKaUU U
HOMEHKJIATYpBI, H30MepHs, (HU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
nojydyeHus. ['opeHHe aleTWieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU JIIs
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CBapKM M pe3Ku MeTauioB. [IpakTuueckoe IpPUMEHEHHME aJKEHOB M aJKaJUuEHOB B

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrosiTeibHas padora o0yuyarommxcs Ne7

ITon6op, ananu3 u npeodbpazoBaHue yueOHOW HHPOPMALIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne8 PelieHue SKCIEpUMEHTAIBHBIX 3343y [0 TEME:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOTro MaTepuaJia OK 01 OK 02

[IpyuMmeHeHusT NOJMMEPOB Ha NPEANPUATHSIX JKEJIE3HOAOPOXKHOIO TpaHCHOpTa A I1K1.3

JJIEKTPOU3OJIALIMYM, PYKaBOB TOPMO3HOM CHUCTEMBI II0€3/10B, IIPUBOAHBIX PEMHEM, JIP 4,16,23,30

500HUTOBBIX  COCYJOB  aKKyMYJIITOPOB, JeTajell M  3allUTHBIX IOKPHITMH  Ha

YKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpakTuyeckoe 3aHsiTHe N9 PerieHue SKCHEpUMEHTANIbHBIX 3a7ad IO TEMeE:

"AueTuniieH u ero romosjoru" (AJIKUHBI)

Coaep:xanue yueOHOro MaTepHaJia OK 01 OK 02

[TpumeHeHue monuMepsl Ha OCHOBE MTPOU3BOJIHBIX AIKMHOB B KAYECTBE M30JISLIUHU 3aLIUTHBIX I1K1.3

000J104eK KaOeNbHBIX U3AENUN U MPOBOJOB, BHYTPEHHEH OTAEIKH MACCAKUPCKUX BarOHOB U JIP 4,16,23,30

BaroHOB 3JIEKTpornoe3aoB. IIpuMeHeHue aleTuaeHa U ero TOMOJIOTOB Ha MPEANpUATUSAX

YKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOeHHE, MOTy4YEHHUE OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCU(pUKAlMM M HOMEHKJIATYpbl, H30MepHs, (U3NYeCKue CBOICTBA,

XUMHYECKHE CBOMCTBA, CHOCOObI moiyuyeHus. [IprMeHeHHe apeHOB M HUX TOMOJIOTOB Ha

OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHcmopra.  TOKCHYHOCTB  apOMaTH4ECKHX

YIJIEBOAOPOAOB. A TOXMMHKATHI.

4.2.7 TlpakTnyeckoe 3aHaTHe Nel(Q PemeHne sKcnepuMEHTaJIbHBIX 337ad 1O TEME:

"CpaBHUTENbHAS XapAKTEPUCTUKA CIIUPTOB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 02

OnHoOaTOMHBIE CHUPTBI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEpPHANIOB HAXOIAIIUX CBOE IIK1.3

NPUMEHEHHE B JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka sl MOKPBITHUS MACCAKUPCKUX U JIP 4,16,23,30

IPY30BBIX BaroHOB; IJJaCTU(QUKATOPBL, TPUMEHSEMblE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKHMX JETaJsIX MOABM)KHOIO cocTaBa M T.1A.). IIpuMeHeHne >STUIEHITIMKOIA U
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[JIMIEpUHa B KadecTBe AaHTU(PHU30B B paauaTOpax CHCTEM OXJIXKICHHS JBUTATElen
BHYTPEHHEI0 CropaHus; TUAPABIMYECKMX, TOPMO3HBIX M 3aKaJOYHBIX JKUJKOCTEH B
HNOJBMKHOM ~ COCTAaBE  JKEJIE3HONOPOKHOrOo  TpaHcmopra. IlpakThueckoe  3HayeHHE
apOMAaTUYECKUX CIIUPTOB M HMX MPOMU3BOJHBIX B XKEJIE3HOJIOPOKHOM XO3AHCTBE. Y CIOBUSA
NIEPEBO3KHU CIMPTOB I10 XKeJe3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJIE3HOH J0pore,
MapKUpOBKa rPy30B.

4.2.8 Anpaerunnl. Kapoonossie kuciaotel. CocTaB, CTpoeHUe, Kiaccupukanus

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

OcoOenHocTH KiIacCU(PUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKHUEC CBOﬁCTBa, CIIOCOOBI MMOJIYy4YCHMU. Mpbu1a Kak cOJIM BBICIIAX Kap6OHOBI)IX KHCJIOT,
ux Morolee nerctaue. CioxHble YQUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocrosiTeibHas padora o0yuyarommxcs Ne§

[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopMainuu. [loaroroBka cooOiieHuil Ha
TeMy 10 BBIOOpPY: MypaBbuHas KUCIOTa B MPHUpPOJE, HAyKe W MPOU3BOACTBE. Mcropus
ykcyca. IlpakTudeckoe 3Hau€HUE albJETHIOB M HMX IMPOU3BOIHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka albAETHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTHyeckoe 3HaYeHHE KApOOHOBBIX KHUCIOT M HUX MPOHU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO KEJIE3HOM J0pore, MapKHUPOBKa T'PY30B.
[TpakTHyeckoe 3HaYeHHEe KUPOB U X MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3HCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CBolicTBa albJerua0B U KapOOHOBBIX KHCIOT"
Coaep:xanue yueOHOro MaTepuaJia

MypaBbUHBI ~ anbJeruj]  Kak  KOMIIOHEHT  OakeJUTOBOrO  Jlaka,  SBJISIOIIUMCS
AHTUKOPPO3HOHHBIM MOKPBITUEM I BaroHOB. TEKCTONUT KaK OCHOBA JJSl U3TOTOBJICHHUS
3yOuaThIX KOJI€C, BKJAJIbIIICH TMOJIIMIIHUKOB, a TaKXe Kak dJIEKTPOU3OJSITOP.
AcOOTEKCTOIUT KaK KOMITOHEHT ISl U3TOTOBJICHUS TPYIINXCS JIeTalel TUCKOB CIEIUICHUS U
TOPMO3HBIX KOJIOZIOK Ha KEJIE3HOIOPOKHOM TpaHcmopre. [IpuMeHeHWe ameTtoHa B
JKEJIe3HOJJOPOKHOM X03siicTBe [IpuMeHeH e maBeaeBoi KUCIOTHI JUISI OYHCTKH METAJIOB OT
pP’KaBUWMHBI U HAKWIIM, B TOM YHUCJIC U B KOTJIaX JIOKOMOTHBOB. HepeBosKa H MapKHUpOBKa
aJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
IIK1.3

JIP 4,16,23,30

4.2.10 TIpaxkruueckoe 3ansTue Nell PermenHue SKCHEpUMEHTAIBHBIX 33434 IO TEMeE:

OK 01 OK 02
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"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:kanue y4eOHOT0 MaTepuaJia

Byrunanerat kak KOMIOHEHT NEHTAa(TaNeBbIX SMaiel, MCIOIb3YEMbIX sl OKPAaCKU
MACCAKUPCKUX BarOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISALIMOHHBIX JTAKOB, IPUMEHSIEMbIX MIPH
PEMOHTE TATOBBIX JABUTaTeneil. Xupbl Kak MpOAYKT MUTAaHUS U XMMHUYECKOE ChIpbe. 3aMeHa
JKUPOB B TEXHHUKE HEMHILEBHIM ChIpbeM. MbLI4 BBICHINX KUPHBIX KHCIOT KaK 3aryCTHUTENH B
IUIACTHYECKUX CMa3Kax, TMPUMEHSEMBIX B Ppa3IUYHBIX MEXaHW3Max s CMa3Ku
MOJUINITHUKOB, 3y0UaThIX KOJE€C, BUHTOBBIX M LEMHBIX Mepeiay, MapHUPHbIX COSAUHEHUN U
np. Cunrernyeckue Moromue cpeactsa (CMC): TOCTOMHCTBA M HEAOCTATKH.

I1K1.3
JIP 4,16,23,30

4.2.11 AMuHBl. AHUIUH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOTro MaTepuaJia
OcoOenHocTH KjIacCU(PUKAIMM W HOMEHKIATYphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYICHUSI.

CamocrosiTeibHast padoTa odyuarwommxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmICHMA Ha
TeMy 1o BbIOOpYy: Kuszwp u gestenbHocTh H.H. 3uHMHA. AHHIMHOBBIE KPAacHUTENH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB M HUX MPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3IHCTBE.
IlepeBo3Ka aMUHOB 1O JKEJIE3HON JOPOTe, MAPKUPOBKA IPY30B.

4.2.12 Jlaboparopnoe 3anstue (padora) Ned "Amunokucnorsl. benku. Pacmo3naBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEW OTIENKHU MOABUKHOIO cocTasa. [[pumenenue kies Ha

OCHOBE TOJIMaMHJIa B BArOHOCTPOCHUH JIJIsl CKJIEUBaHUs. MHUIMOpa-NnopoImiacT — Kak OCHOBa
JUISE  TETUIOM3O0JIALIMYA HM30TEPMHUUYECKHUX, MACCAKUPCKUX U pedprKepaTOpHBIX BaroHOB.
TexHUYeCKUI BOWMIOK KaK MPOKIAJ0YHBIA Marepual B OyKcax MPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE aMUHOKANPOHOBOW W aMHHOAHAHTOBON KHUCIOT AN OOBEKTOB
JKEJIE3HOJJOPOKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XWMHUECKHE BOJOKHA U UX
MPUMEHEHHE Ha JKEJIe3HOI0POKHOM TPaHCIIOPTE.

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

Tema 4.3
OpPraHuYeCcKux

WNnentudukanus

BEILIECTB,

nux

4.3.1 JlabopaTopHoe 3ansTue (padora) NeS "CpoiicTBa yrineBojoB"
Conep:xanue yueOHOTro MaTepuaJia

OK 01 OK 02
OK 04
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3Ha4YeHUE U MpUMeHeHue B ObIToBOH | [IpuMeHeHne mpeccoBaHHON APEBECHHBI IS BKIIAABIIICH MOANIMITHUKOB, BTYJIOK, OIIOPHBIX I1K1.3
U TPOU3BOJICTBEHHOU JEATEIIBHOCTH | IUIUT, W3TOTOBJCHMS IIECTEPEH IMOJBHXHOIO COCTaBa KEJIEC3HOJAOPOKHOTO TpaHCIOPTA. JIP 4,16,23,30
yernoBeKa YTI1eBoIbI M UX POJIb B )KUBOU ITpupoJe. Pa3BuTue caxapHoil NpOMBIIUIEHHOCTH B Poccun.
4.3.2 Ponp xumMum B OO0ECHNEYCHUH OSKOJOTMUECKOW, DSHEPreTHYECKONM W TMHIICBOM OK 01 OK 02
0€30MacHOCTH I1K1.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
Ponp opranmyeckoil XuMUM B pELIEHUM MPOOJEM 3HEpPreTMYeckod Oe30MacHOCTH, B
pa3sBUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU
(anpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3/EHCTBHSI HA JKUBbIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIEJIBHBIX KJIACCOB  (YIJIEBOAOPOMBI, CIHUPTHI, (EHOIBI,
XJIODOPraHUYECKHUE MPOU3BOJHBIC, ANbJETUIbl W Jp.), CMBICA IIOKa3aTelsl MpeaeabHO
JIOIIyCTUMOM KOHIICHTpalMK. YelnoBeK B MUPE BELIECTB U MATEPUATIOB. XUMHUS U 310POBbE
YyeJioBeKa
Pa3nes 5. Kunernueckue u TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHUYECKUX pPeaKIui 2/0
Tema 5.1 Cxopocts xumuueckux | 5.1.1 Ilpaktudeckoe 3ansitue Nel2 PemeHue SKCIEPUMEHTAIBHBIX 33Jad II0 TEMeE: 2
peakuunii. XMuMHUYECKOE paBHOBECUE "CKOpOCTh XUMHUYECKUX PEAKIINNA. XUMUUYECKOe paBHOBecHE" OK 01 OK 02
Coaep:xxanue yueOHOro MaTepuaJia IIK1.3
Bydepnbie pacTBOphl B TEXHOJIOTMYECKUX Tpolieccax (IIPU AIEKTPOXUMUYECKOM HAaHECEHUH JIP 4,16,23,30
3aIUTHBIX MOKPBITHH, B IPOU3BOJCTBE KPACUTENEH)
Pa3nes 6. PacTtBopbl 2/0
Tema 6.1 Ilonarue o pacTBopax 6.1.1 IIpakTuyeckoe 3anaTHe Nel3 PemeHne sKCHepUMEHTAJIbHBIX 3a7ad IO TEME: 2
"PacTBOpBI, HCIIOJIb3yeMble B OBITOBOM U MMPOU3BOJICTBEHHOU NEATEIBHOCTH YesloBeKa" OK 01 OK 02
Conep:xanue yueOHOTro MaTepuaJia K13
IlepeBo3ka pasnM4YHBIX JKUJAKOCTEW IO JKEJIEe3HOM aopore. PacTBOpbl, MCHOJB3yeMbIE B TP 4.16 ’23 30
OBITOBOM, MPOU3BOACTBEHHON JEATENILHOCTH YeloBeKa. PacTBOphl, NpHUMEHSEMble B T
JKEIIE3HOJOPOKHOM XO3SIMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmue nocTHXeHUsI XUMUYECKOM HAYKU U XUMUYECKON TEXHOJIOTUU OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YeJIoBeKa I1IK1.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepHaJia 2




2 3 4
Hoseiimme nOCTMKEHUS XUMMYECKOW HAYKM M XMMHUYECKOM TEXHOJIOruu. Poinb Xumuum B
o0ecreyeHnH HKOJIOTHYECKOH, HHEPreTHYeCKOW ¥ MHUIIEBOM Oe30MacHOCTH, Pa3BUTHU
memuuuHbl. [lomck w aHanmu3 wHQOpMALMKM O MPUMEHEHUM XHMHYECKHX BEUIECTB U
TEXHOJOTUH C y4eToM Oyaymied npodecCHOHAIBHOW NEeATeIbHOCTH MO TeMaM: BaKHEUIIne
CTPOMTEIIbHBIE MaTepuajibl, KOHCTPYKLUHOHHbIE MAaTepUalbl, KpackKh, CTEKJIO, KEepaMUKa,
MaTepuanbl sl JIEKTPOHUKH, IPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO34WCTBE (HaydHas U
y4eOHO-Hay4Has JIUTEepaTypa, Cpe/icTBA MaccoBOoi nH(popmaiun, cetb HTepHeT)
CamocrosiTejibHasi padoTa o0yuyarommuxcsi Nel( 2
CocraBnenue ypaBHEHUN XUMHUUYECKUX PEAKLUIA C yYaCTHEM IPOCTHIX U CJIOKHBIX OPraHUYECKUX
BEIIECTB: MPEACIBHBIX W HENpEeibHbIX YIJIEBOAOPOJIOB, apOMAaTHUYECKUX YIJIEBOIOPOJIOB,
KUCJIOPOJICOAEPKAIUX U UX POUXBOHBIX.
7.1.2 lIpomexyTouHas arrecraims o qucuumiiute. /luddepenurpoBaHHbiii 3a4eTt 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 42
OO6s3aTenbHas ayiuTopHas yueOHasi Harpyska (BCero) 36
IIPAKTUYECKHE 3aHITHS 14
naboparopHble 3aHATHS (PabOTHI) 6
caMmocCTosiTeNbHas paboTa 6
muddepeHIMpOBaHHBIN 3a4eT >
HToro: MakcumanbHast yueOHast Harpy3ka (BCero) 72
Obs3arenbHas ayquTopHas yueOHast Harpyska (Bcero) 61
IIPaKTUIECCKUE 3aHATUA 26
nabopaTopHble 3aHATHS (PabOTHI) 10
caMOCTOsITeNIbHas paboTa 11

KOHTpOJIbHas paboTa
HUmoeosas ammecmayus 6 hopme nuddepeHIInpoOBaHHOTO 3aUeTa

p—




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA
3.1 TpeOoBaHusA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

VYueOHbIl mpeMeT pean3yercs B yaeOHOM kabuneTe: JIabopaTopust XuMUH ¥ OHOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. IMocago4ynbpie MecTa MO KOJIMUYECTBY O0YUArOIIUXCS.

2. Pabouee mecTo mpernogaBaTes.

3. Meronnyeckue MaTepuaisl 10 AUCLUIIIIMHE

4.Becpl ananutuaeckue (1 mr.).

5. XuMuueckas nocyja.

6. Mozenu KpUCTaIUIMUECKUX pet€ToK. (3 miT)

7. COopHblii prbop /U1 nosyueHus ra3os (1 mrT.).

8.Habop Ne3 BC «lllemouny.

9.Habopsl peakTHBOB 1O OPTAHMYECKOM XUMHUU.

10. HaGop nHaukaTopos.

11. Ha0op myiakaToB [0 HEOPTaHUYECKOM U OPraHUYECKOW XUMUU.

Texuuueckue cpedcmea 00yUeHus::

-TB

- BUAICOMArHUTO(HOH

- KOMITBIOTED

Ayouosusyanvhvie cpedcmea 0Oy4enuss:
1. DVD Oprannueckast xumusi. Yacte 2. [lpupoaHsie UCTOYHUKHU YriieBOoAOpoaoB. CUpThl U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl u KapOOHOBBIE KUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. Yrunesozsl. 11 oneitos, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcozaepkalue OpraHuyecKue BellecTBa. benku.
CuHTeTHYECKHE BBICOKOMOJIEKYIISIPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

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

3.2. UupopmannoHHoe oOecnedeHne peajn3alui NPorpaMMbl

Ilepeyenb pexoOMeHAyeMbIX Y4eOHBIX W3JIAHUH, JONMOJHUTEIbHOH JIMTEPATypPbI
HNHuTepHeT-pecypcoB, 0a3bl JaHHbIX 0M0JIHOTEYHOr0 POHIA:

3.2.1.0cHOBHbIE HCTOYHUKH:
1. Audunorenosa M.B. Xumus: y4eOHHK W TPAKTUKYM JUISI CPEIHEro MPoQeCcCHOHATBHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. TlonkoB.- 2-e u3jd., UCp. U JIOM. —
Mocksa: U3natensctBo FOpaiirt, 2022. — 291 c.

3.2.2. 10110, THUTEIbHbIE UCTOYHUKM:



1. T'ycera, E.B. Xumus ans CIIO.: yue6.-meton. mocobue / M.P. 3uranmmna, [[.1. Kynukoga;
Kazan. nau. uccnen. texnoin. yu-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.Janbook.com/book/196096
(mata obpamenus: 14.03.2025) / - Pexxum goctyma: Jisl aBTOPH3. MOIH30BATEICH.

2. YUepnukoBa H.FO. Xumus B A0CTYymHOM H3J0KeHHMH: y4deOHOe mocobme st cro / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: osnekrponusli // Jlawb: osnexTpoHO-OMOmMoTeynas cucrema. - URL:
https://e.Jlanbook.com/book/195532 (mara oGpamenus: 14.03.2053) / - Pexum mocryma: ans
aBTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-monynsipHbIi IPOEKT «JIEMEHTHI OOJBIION Hayku « ((pu3mKka, XMMHS, MaTEMAaTHKA,
aCTPOHOMHS, HAayKa O >KU3HHU, Hayka o 3emuie). HOBOCTH Hayku, KHUTH, HaAyYHO-TIOMYJISIPHBIC

CTaThbH, JICKIHMH, SHIOUKIONeaun. https://postnauka.ru/themes/chemistry - JeKIuu 1Mo XUMHUHM Ha

caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOIHBIN.

2. CalT HaydyHO-TIONYJSPHOTO JXKypHana «XWMHsI W 3U3HBY». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOIHBIH.

3. Calltr 0 XuMHUM: KIAaCCHUYECKHe Y4YEOHUKH, CIPABOYHUKU, SHIUKIIONEIUH, TOUCK
OpPTaHMYECKUX U HEOPTraHMYECKHUX PEaKIuil, COCTaBJICHHE YpaBHEHHH peakuuii. https:// www.
xumuk.ru/ Pexum moctymna: cBOOOIHBIH.

4. Tlnardopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(PEPEHITNHN. [ DNEeKTPOHHBIIA

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

5. DOmnextpoHHas uH(pOpManMOHHO-OOpa3oBaTenbHas cpena Ha miaatgopme  Moodle.

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

3.3 IIporpamma oOecnieyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NPOrpaMMHOr0 odecrevdeHust


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O IIPEJIMETA

KOHTpOJ'IB U OLCHKa Ppe3yjJbTaTOB OCBOCHUMA O6H.[€O6p330BaTeJ'II)HOFO nmpeameTa

PAaCKpBIBAIOTCSL 4epe3 TMpEeAMETHBIC pPe3ylbTaThl, HAIlpaBICHHbIE Ha (OPMHPOBAHUE OOIIMX

KOMITETCHIIHI TI0 pa3jieiaM | TeMaM COJIEpKaHUs yueOHOro Marepualia.
[TpomexyTounas arrecrauus B popme 1udhepeHIMpPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIEeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpHUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaun Ha COCTaBJIEHHE
K 1.3 P3: Tema 3.1 XUMHYECKUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha MCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XAMHYECKOH CHUMBOJIUMKUA U
P5: Tema 5.1 Ha3sBaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHUU u TPUBHUATIBHBIX
Ha3BaHUW IS COCTABIICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
U OIICHKA UX IMOJTOTOBKH;
- PesynprarT  BBINOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pe3ynpraT  BBINOIHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHUS,
- [Ton6Gop, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmMBaHUE COOOIICHMIA
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X OATOTOBKH;
33 - 3agaHus Ha HCIIOJIL30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHYECKOM CHMBOJIMKH U
4.3 Ha3BaHUM COEAMHEHUM IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOT O coro3a
P7: Tema 7.1 TEOPETUYECKON M MPUKIIATHON
XAMHUHU u TPUBHUAIIbHBIX

Ha3BaHMM JUISI COCTaBIICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- PesynpraT  BBINONHEHUS
MPaKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHusd;




- Tlombop,
npeoOpa3oBaHue
uHpopManun

aHAM3 |
yaeOHOMH

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrO0TOBKHU;

- 3ajaHus Ha MCHOJIb30BaHUS
XUMHUYECKONH CHMBOJHUKUA U
HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIaType
MEXyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWM IS COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpraT  BBINONTHECHHS
MPAKTUYECKON pabOThI;

- PesynmpraT  BBINONTHEHHS
nabopaTopHOI pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMalun

aHau3 M|
yueOHOU

OK.07
IIK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTHKO-OpHEHTHPOBAHHBIE
3aJIaHus;

- Tloxbop,
npeoOpa3oBaHue
uHpOpMaILNH;

aHajau3 |
yaeOHOMU

S HEPEYEHbB UCITIOJIB3YEMbBIX METOJAOB OB YUYEHMUSA

5.1 TlaccuBHBIE: OIpPOC, PENPONYKTHUBHBIE YHOPAXKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE U HHTEPAaKTUBHBIC: 3BPUCTHUYECKHE Oeceibl, AMCKYCCHM, KpPYIJIbIH CTOI,

MMpEe3CHTalud, BUKTOPHHA, KBECT.




