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1 MACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOI'O ITIPEJMETA
OVII 12. XUMMUS

1.1 Ob6aacTh npuMeHeHUus padoyei MpPOrpaMmbl
Pabouast mporpamMma y4eOHOTO TIpeMeTa SIBJISETCS YacThiO MPOTPAMMBI CPEAHETO (ITOJTHOTO)
obmero o6OpazoBanus 1o crenuanbHocTH CIIO  09.02.07 WubopmanmoHHBIE CHCTEMBI U
MIPOrpaMMUpPOBAHHE

[Ipu peanuzanuu paboyeil NpPOrpaMMbl MOTYT HCIOJIB30BATHCS pPA3JIMYHbIE 0O0pa3oBaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTENbHbIE TEXHOJIOTUH, IEKTPOHHOE O0yUECHHE.
Pabouas mporpamma y4eGHOTO ImpeaMeTra MOXKET OBITh HCIOJb30BaHa B MPOQecCHOHATBHON
MOJIrOTOBKE, IEPENOJrOTOBKE U MOBBILIEHUN KBATH(UKALUU pabodux 1o npodeccusim:
14668 Momntep nytu; 18401 Curnanucr.

1.2 Mecto y4yeOHoro npeamera B crpykrype OIIOII-IIIICC3:
OOr1e00pa3zoBaTeNbHbBINA TPEMET «XUMHUSD) M3ydaeTcsi Ha 0a30BOM ypOBHE B 00IIEC00pa3oBaTEIbHOM

MKJIe Y4eOHOro IUIaHa OCHOBHOM MpodecCHOHAbHON 00pa30oBaTeNbHOM MPOrpaMMBbl YKPYITHEHHBIX TPYIIIT
crieranibHOCTel / mpodeccuit: 09.02.07 MHdopMamoHHbIe CUCTEMBI U IIPOTPAaMMHUPOBAHNE

TpynoeMKocTs AUCHMITIMHBI «XUMUsD Ha 0a30BOM YpPOBHE COCTaBIsieT 72 daca, W3 KOTOphIX 64 daca —
0a30BbIii MOYJIb (6 pa3ieoB) U 8 YacoB — MPUKIAAHOW MOayib (1 pas3men), BKIFOYAOIIMN MTPAKTHUKO-
OpPUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON MPOGECCHH HITH CIICIIHATEHOCTH.

[pukmagHO MOIYNb BKIIIOYAaET oauH paszien. Pazmen 7 «Xumust B ObITy M MPOM3BOJICTBEHHON

JEATEILHOCTH dYeJIoBeKay peanusyercs A crneruaabHocTd 09.02.07 MHbOopMalMOHHBIE CUCTEMBI U
MIpOrpaMMHpPOBAHUE

1.3 IIlnanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOIO0 mpeaMera:
1.3.1 Lens yueOHOTO TIpeaAMETA:

DOpMUPOBAHUE Yy CTYACHTOB MPEACTABIEHUS O XMMHYECKOM COCTABIBIIOLUEN €CTECTBEHHOHAYYHOMN
KapTUHBl MHMpa KaK OCHOBBbl NPUHATHS PEHICHUM B JKM3HEHHBIX W IPOU3BOJICTBEHHBIX CHUTYalUSIX,
OTBETCTBEHHOI'O MIOBEACHNS B IPUPOIHOM CpEIE.

3agaum npeamera:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOLIECCOB U SIBJICHUI
B OKpYJKaIOILIEH cpele, UEOCTHOM HAay4YHOM KapTHHBI MHpPa, B3aMMOCBS3M M B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTABIATH (POPMYJIbI HEOPraHUYECKUX U OPraHWYECKUX BEIECTB, YPAaBHEHUS
XUMUYECKHUX PEAKIMiA, OOBSCHATH UX CMBICI, UHTEPIPETHPOBATH PE3YJIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM TPOBEACHUS MPOCTEHIINX XUMHUYECKUX HSKCHEPUMEHTAIBHBIX
UCCIIEOBAaHUN C COOJIONEHHEM IpaBMil OE30MacHOro OOpallleHHsl ¢ BEUIECTBAMU M JIAOOPATOPHBIM
000py/TI0BaHUEM;

4) pa3BUTH YMEHHS HCHOJNB30BaTh HHGPOPMAIMIO XHWMHUYECKOTO XapakTepa U3 pa3IMYHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TMOCHEACTBUSI CBOEH JAEATENHHOCTH U XUMHYECKUX
MPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopMupoBaTh MOHMMAHKWE 3HAYMMOCTH JTOCTHDKEHUHA XMMWYECKOW HAYKH W TEXHOJIOTWH st
Pa3BUTHS COLMATLHON U IPOM3BOICTBEHHOM cep.



1.3.2 B pe3ynbrare 0CBOCHUS y4eOHOTO MIPEeAMETa 00YUaIOIIHUIACS TOTKEH

yMeTh:

- Ha3bIBaTh MU3yYECHHBIE BEUIECTBA MO "TPUBUAIBLHON" MM MEXKIyHAPOAHON HOMEHKIIATYypE;

- ONpPENEeNsATh: BAJEHTHOCTh U CTENEHb OKHUCJICHHS XUMUYECKHX 3JIEMEHTOB, THI XUMUYECKOH
CBSI3U B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAX HEOPTaHUYECKUX COETUHEHUI,
OKHCJIUTENb W BOCCTAHOBHUTENb, MPUHAMJICKHOCTh BEIIECTB K pPa3IWYHBIM KJIacCaM OPraHUYECKUX
COEeIMHEHNM;

- XapaKTepu30BaTh: PJIEMEHTHI MaJIbIX MEPHUOJOB MO UX MoJoxeHuto B Ilepuoguueckoil cucreme
JI.1. MenngeneeBa; oOmMe XUMHUYCCKHE CBOMCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX W OPraHMYECKUX COCIMHEHHUI; CTpPOEHHE W XHUMHUYECKHE CBONCTBA HW3YUYEHHBIX
OpraHNYeCKUX COCTMHECHUN;

- OOBSCHATH: 3aBHCHMOCThH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOAY XHUMHUECKON
CBs3U (MOHHOW, KOBAJIECHTHOH, METAJUNIMYECKOH), 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH pEaKkIuu u
MOJIOKEHUS XUMHYECKOTO PABHOBECHUS OT Pa3INYHbIX (DaKTOPOB;

- BBIMIOJIHATh XUMHUYECKHM SKCIEPUMEHT IO PACIO3HABAHUIO BAKHEUIINX HEOPTraHUYECKUX U
OpPraHUYEeCKUX BEUIECTB;

- IPOBOJAUTH CAMOCTOSITENIbHBIN MOUCK XMMHUYECKOM MH(OpPMaLIMU C HCIOIb30BAaHUEM PA3TUYHBIX
WUCTOYHUKOB (HAYYHO-TIOMYJSPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 HTaHHBIX, pecypcoB HHTepHeTa);
MCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH JJIsl 00pabOTKH U Nepesayd XUMHUECKON HHpOpMaIuK U ee
MIPEJICTABJICHHSI B pa3IMYHBIX (JOpMax; UCIIOIL30BaTh MPHUOOPETEHHBIC 3HAHUS U YMECHHSI B MPAKTUYECKOM
NEeSTeIbHOCTH W TIOBCETHEBHOM XU3HU MAJs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOISAIINX B
npupoae, OBITY W Ha TMPOW3BOJACTBE;, - ONpEACICHUS BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX
MpPEeBpaLICHUI B pa3IUYHbBIX YCIOBUSAX U OLIEHKU MX MOCIIEICTBHUIA;

- KOJIOTMYECKHU TPAMOTHOT'O TIOBEICHUS B OKPY KaIOIIEH Cpejie;

- OLIGHKH BJIMSHHUS XMMHUYECKOTO 3arpsi3HEHUS] OKpYXKalolled cpelbl Ha OpraHu3M uejoBeKa U
JPYTHUE KUBbIE OPTAHU3MBI;

- 0Oe3omacHOTO OOpalieHus C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, J1aOOPATOPHBIM
o0opyoBaHuEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHILIEHTPALUU B OBITY U HA TIPOM3BOJICTBE;

- KPUTUYECKOH OIICHKHM JIOCTOBEPHOCTH XMMHMYECKOW HMH(OpMAIMM, MOCTYMAIOWEH U3 pa3HbIX
HUCTOYHUKOB;

- TIOHMMAaTh  B3aUMOCBS3b  Y4eOHON  JUCHMIUIUHBI C  OCOOCHHOCTSIMH  TIpodeccuu
npodeccnoHaNbHOM 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS MO JaHHON Y4eOHOM TUCHUTUIMHE.

3HATH:

- Ba)XXHEWIINE XHWMUYECKHE TOHSTHUS: BEIIECTBO, XMMHUYECKHI JJIEMEHT, aToM, MOJEKyIa,
OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJISIpHAsh MacChl, MOH, aJUIOTPOMUS, M30TOIbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, DJIEKTPOIUT U HEDJIEKTPOJIUT,
ANEKTPOIUTUYECKAsT JUCCOLMAIUS, OKUCIUTEIh W BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBIICHUE,
TEIUIOBOM 3P EeKT peakiuu, CKOPOCTh XMMHUYECKOM peakluu, KaTaiu3, XUMUYECKOe pPaBHOBECHE,
YIIEpOAHBIN CKeNeT, (yHKIMOHAbHAS TPYIINa, H30MepHsi, TOMOJIOTHUS;

- OCHOBHBIEC 3aKOHBI XUMHH: COXPAHEHHSI MACChl BEILIECTB, TOCTOSHCTBA COCTaBa, MEPUOANIECCKUN
3aKOH,;

- OCHOBHBIE TEOPUH XUMHUHU: XMMUUYECKOW CBSI3U, JIEKTPOJMTHUECKOM NHMCCOLMALNH, CTPOCHUS
OPraHNYEeCKUX COCTUHECHU;

- BaKHEHIIME BEIleCTBa U MaTepHalibl: OCHOBHBIE METAJIBI U CIUIABHI; CEpHAsi, COIsTHAsA, a30THAas
U YKCyCHasl KUCJIOTBI; IIeJI0OYH, aMMHUaK, MUHEpaJIbHbIE yI0OpeHusi, MeTaH, TUJICH, alleTh/IeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIF0K03a, caxapo3a, Kpaxmal, KIeT4yaTKa, OeJIKH, HICKyCCTBEHHbBIE i CHHTETUYECKHE
BOJIOKHA, Kay4yKH, TJIaCTMACCHhI.



1.3.3 I[Inanupyembie pe3yabTaThl OCBOSCHUS Y4eOHOTO MpeaMETa:

Ocoboe 3HaueHne yuebHbIi npenMeT uMeeT rnpu GopmupoBannu U pazsutuu OK.

Oo0mmue IInanupyemMsble pe3yJbTaThl 00y4eHHUS
KOMIIeTeHIHH O6mme! JMcnuNIMHAPHbIE’
0K 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJIETH CUCTEMOU
Bri6upats criocoOsr - TOTOBHOCTb K TpYyAY, OCO3HAHUE | XUMUYECKUX 3HAHHWM, KOTOpas
perieHus 3aaaq IIEHHOCTH MacTepCTBa, TPyAoJto0ue; BKJIFOYAET: OCHOBOIIOJIATAOIIHNE
npo¢eCCuOHATBHON - TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH | IOHATHSA (XMMHYECKUN DSJIEMEHT,
JIEeITECILHOCTU TEXHOJIOTMYECKOM u COITMAIPHOM | aTOM, D3JIEKTpOHHAs  000JI0YKa
MIPUMEHUTEITEHO HaIpaBJIEHHOCTH, CIIOCOOHOCTH | aToMa, S-, pP-, d-dJIEKTPOHHBIC
K pa3JIMYHbIM WHUILIMAPOBATD, IJIAaHUPOBATH U | opOuTamm aTOMOB, HIOH,
KOHTEKCTaM CaMOCTOSTEIIHLHO BBINOJIHSATh TaKylo | MOJIEKyJa, BAJICHTHOCTb,
JICSITEIILHOCTD; AJIEKTPOOTPHUILIATETHHOCTb,
- UHTEpEC K pa3idudHbiM  cdepam | CTereHb OKUCICHUS, XUMUIECKast
npodeccroHanbHOI CBSI3b, MOJIb, MOJISIpHAsl Macca,
NeATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTIICpOIHBIHA

OnjiageHne yHHBEPCATBHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

a) 0a3oBble JJOruUYecKue JAeiicTBUs:

- CaMOCTOSITEIbHO  (OPMYIHPOBATH "
aKTyaJIM3upoBaTh MpoOJeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIN NPH3HAK WU
OCHOBAHHS /U1l CPaBHEHUS, KIaCCU(UKALMU U
0000111IeHNS;

- OIpENeNsATh LEIH IeITEIbHOCTH, — 3a1aBaTh
HapaMeTpbl U KPUTEPUH X JOCTHXKEHHUS;

- BBIABJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHSI
B PaCCMaTPHUBAEMBIX SIBICHUSX;

- BHOCUTb ~ KOPPEKTHBBI B  JEATEIILHOCTD,
OLICHMBATb COOTBETCTBHE PE3YJBTATOB LEJAM,
OLICHUBATh PUCKH MTOCIIEICTBUH 1€ TEIbHOCTH;
- pa3BUBaTh KpPEATMBHOE MBIIUICHUE IIPH
PELICHNH )KU3HEHHBIX NTPOo0JIeM

0) 0azoBbIe HCCIeI0BATEIbCKHE TeHCTBYS:

- BJIAZIETH HABBLIKAMA yueOHO-
HCCIIEIOBATENLCKON u IIPOEKTHOU
JIeATEIILHOCTH, HaBBIKAMH pazperieHus
npodem;

- BBIABJIATH IIPUUUHHO-CIICICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 3aJady, BbIJABUIaTh TUIOTE3Y
€c  pCLICHWs, HaXOQWTb apryMEHTbl I
JIOKa3aTebCTBAa CBOUX YTBEPXKIACHUM, 3a1aBaTh
IapaMeTpsl U KPUTEPUHN PELICHMUS;

- AQHWIM3MPOBATh  IIOJNYYEHHBIE B  XOJIE
pelIeHUs 3aJaud  pPe3yJIbTaTbl, KPUTUYECKU
OLICHUBATh 150.¢ JOCTOBEPHOCTb,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBHUAX;

CKeJeT, (PyHKIMOHAIbHAS TPyIIa,
paavKan, W30MepHs, H30MEPHI,
TOMOJIOTHYECKUI Psijl, TOMOJIOTH,
yIJEBOAOPOABL, KHUCIOPOA- H
a30TCOJIEpKAILME  COEOUHEHMUS,
OHMOJIOTHYeCKU AKTHBHbIC
BellecTBa  (YIJIEBOABI, JKHPHI,
OeNKu), MOHOMEp, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCUHEHUS, KpUCTAIUITMYECKas
pelierka, Tl ~ XUMHYECKHX
peaxiuit (OKHCTUTENTBHO-
BOCCTAHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBoOp,
AIIEKTPOJIUTHL,  HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS
JcCoLManus,
BOCCTAHOBUTENb,
XUMUYECKOU
XUMHYECKOE
TEOpHUH U
XUMHYECKOTO
OpPraHUYEeCKHUX
bytneposa,
IEKTPOJINTUYECKOU
JUCCOLMALUY, IEePUOAUYECKUN
3akoH J[.M. MeHnaeneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN
(haKTOIOTHYECKHE

OKHUCIIUTEb,
CKOpOCTb
peakiuy,

paBHOBECHE),

3aKOHBl  (TEopus
CTPOEHHUS
Bemects  A.M.
Teopus

S3BIK  XHMIMMH,
CBEICHUSA O

VYKa3bIBalOTCS JIMYHOCTHBIE M MeTanpeaMeTHble pesynbrarel u3 @PI'OC COO (B nocnenHer penakuuu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemMbie 0011e00pazoBaTebHOMN JUCIUITMHON
2 ucuMiiMHapHele (MPEIMETHBIE) PE3YJIBTATHI yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (B
nocyeHel pepakiuu ot 12.08.2022)




- YMeTh MIEPEHOCUTH 3HAHUS B TIO3HABATEIIBHYO
" MIPAKTUYECKYIO o0macti
JKU3HEAEATEIHHOCTH;

- YMETh MHTETPUPOBATh 3HAHMS M3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE  WJEHM,  Tpeylarath
OpUTMHAJIBHBIE TIOIXO/IbI U PEIICHHUS;

- CIIOCOOHOCTH Hx HCIIOb30BaHUS B
MO3HABATEIHHON U COLMAIBHOM MTPAKTHKE

CBOICTBAX, COCTaBe, MOJIyYECHUHU U
0e30MmacHOM HCIIOJIb30BaHUH
BAOXHEHIIIMX HEOPTraHUYECKUX M
OPTaHWYECKUX BEIIECTB B OBITY
U TPAKTUYECKOU JEATEIbHOCTH
YeJIOBEKa;

- YMETb BBISIBJISTH XapaKTEpHBIC
MIPU3HAKU u B3aUMOCBSI3b
W3YYECHHBIX TIOHATUH, TPUMEHSIThH
COOTBETCTBYIOILIME TOHATHUSI TIPU
ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB U HX [PEBPALLECHUIL,
BBISIBJISITH B3aMMOCBSI3b
XUMHYECKUX 3HaHUM C
MOHATUSIMA M TIPEICTABICHUSIMU
JIPYyTUX  €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

- YMETh
HaWMEHOBAaHUS
COCIMHEHUN  MEXIyHAPOJHOIO
co103a TEOPETUYECKON u
TIPUKJIATHOU XUMUH "
TPUBUAIbHBIE Ha3BaHUS
BROXHEUIINX BEIIECTB (ITHUIICH,
aneTwiIeH, MuepuH, (eHo,
dbopManbaeru, YKCyCHas
KHUCJIOTa, TJIMIWH, YrapHbI Tas,
YTJICKHUCIIBII ras, aMMHaK,
raimieHasl M3BECTb, HeraieHas
W3BECTh, IIMThEBAsI coja H
JPYTHX), COCTaBJATH (HOPMYJIBI
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB, YPABHEHUSI XUMHUYECKUX
peaKIyii, OOBSICHATh HUX CMBICIT;

HUCIIOJIB30BATh
XUMHNYCCKHUX

MOJITBEPKIaTh XapaKTepHbIC
XMMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMU U 3aMUCIMHU
YpaBHEHUHU XUMHYECKUX
peaKLuii;

- yMeTh YCTaHaBJIUBATh
MIPUHAIICKHOCTh W3YYEHHBIX
HEOPraHMYECKUX u
OpPraHUYeCKUX BCILICCTB K
OTIpEIETIEHHBIM KJ1accaM u
rpymnmnam COCIMHEHUH,
XapakTepU30BaTh HUX COCTaB M
Ba)KHEHIIIIE CBOMCTBA;
ONpPENEATh BHUIBI
XHUMHAYCCKHX CBsI3eH
(KoBaJICHTHAS, HOHHas,
METaJJTHYeCKasi,  BOJOPOJIHAs),

THUIIBI KPUCTANIMYCCKUX PEHICTOK




BEILIECTB;
XUMUYECKHUE
peakuuu;

- copMHpOBATH MPEICTABICHUS:
0 XUMHYECKOH COCTaBJIAIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI
MHUpa, POJIM XUMUU B MO3HAHUU
SBJICHUU MIPUPOJIBI, B
(GbOpMUPOBAHUN MBIIUICHUS U
KYJbTYpPBI JUYHOCTH, ee
(YHKIMOHATBHOM TPaMOTHOCTH,
HEOOXOAMMON  JJIsl  pelIeHUs
MPAKTHYECKUX 3a/a4 u
HKOJIOTUYECKH  0OOCHOBaHHOTO
OTHOILEHHS K CBOEMY 3/10POBBIO
U IIPUPOJHOU CpEE;

- YMeTh IPOBOJWTH PACUETHI IO

KJ1acCU(UITUPOBATH

XUMHYECKMM  (opmynam U
YpaBHEHUSIM XUMHYECKHUX
peakuuii C  HCHOJIb30BAHUEM
buznuecKux BEJIMYUH,
XapaKTePH3YIOINX  BEIECTBA C
KOJIMYECTBEHHOU CTOPOHBL:
MAaccChl, o0beMa
(HOpManbHBIE YCIIOBHSI) Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CHUCTEMHbIE
XUMHYECKHE 3HaHUS IS
TIPUHATHS peueHui B
KOHKPETHBIX KHU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMM M UX IPUMCHCHHUEM.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
cpencTa TIOWCKa,
aHaM3a u
WHTEPIpPETAINN
uHpOopMaIu u
nH(pOpMaMOHHBIE
TEXHOJIOTUHU ISt
BBHIMIOJIHEHUST  3a7a4
npodeccroHabHOM
JESITeTbHOCTH.

B 00s1acTH HEHHOCTH HAYYHOT'O TIO3HAHUSA:

- copmMupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHOW MPAKTHKH,
OCHOBAaHHOI'O HA JUAJIOTe KyJbTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B

MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM 51
YUTATEIBCKOM  KYJBTYPbl  Kak  CpelCTBa
B3aI/IMO,Z[€I>'ICTBH}I MCXKAY JIIOJAbMHU U TMO3HAHHUA
MHPA;

- OCO3HAHME LICHHOCTU HAYYHOW JEATEIBbHOCTH,
FOTOBHOCTb  OCYIIECTBIIATH IIPOCKTHYIO H
HCCIIEIOBATEIILCKYIO JIESITEIIBHOCTb

MHIMBUIYaJIbHO U B TPYIIIIE;

OBiageHne yHUBEpPCAIbHBIMH Y4eOHBIMU
M03HABaTeJILHBIMU [1efiCTBUAMU:

B) padora ¢ uHdopmanuei:

- BJIQJIETh HABBIKAMH MOJyYEHHsS MHPOpMAIUU
U3  HCTOYHHKOB pasHbIX  THUIIOB,
CaMOCTOSITETILHO OCYILIECTBIISTH MOUCK, aHAJIM3,
CHCTEMAaTU3aLUI0 U MHTEPIIPETALIUIO

- yMeTb  IUIAaHUPOBaTh |
BBIIOJIHSATH XUMHYECKUH
AKCIIEPUMEHT (mpeBpareHus
OpPraHUYEeCKUX  BEIIECTB  IpU

HarpeBaHWy, TMOJy4eHHEe STUIICHA
M H3YyYEHHE €ro  CBOICTB,
Ka4eCTBCHHBbIC  pPEaKIMh  Ha
AIBACTUIIBL, KpaxMall, YKCYCHYIO
KUCJIOTY; JieHaTypaius OelkoB
Npyd  HArpeBaHUW,  I[BETHBIC
peakiu  ONIKOB;  IPOBOIMTH
peakuMd  HOHHOTO  OOMeEHa,
OTpEAeNATh  Cpeoy  BOIHBIX
pacTBOpOB, KaueCTBEHHbIE
peakiu Ha cyibdar-, KapOoHaT-
U XJIOPUII-aHUOHBI, HA KAaTHOH
AMMOHHS; pemarb
JKCIEPUMEHTAIbHBIE 3a7audl I10
TeEMam "Merasb!" u
"Hemeramel'") B COOTBETCTBUU C
npaBUJIaMH TEXHUKHU
0€30MaCHOCTH TIPU OOpAIICHUH C




uHpopMaImn Pa3IMYHBIX
dhopm mpecTaBIeHNUs,

- CO37IaBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eToM Ha3HaueHWs MH(POpPMAIMK W IEeTICBOU
ayJUTOpWH, BBIOMpas ONTHUMAIBHYIO (popMy
TIPE/ICTABIICHUSI M BU3Y aJTH3aIlHH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(OPMAIIK, €€ COOTBETCTBHE TIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIIOJNB30BaTh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B pPEIICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX n
OpPraHM3aIMOHHBIX 33/lad C COOJIOJCHHEM

BHIOB u

TpeOoBaHU OPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MIPABOBBIX u

THUYECKUX HOpPM, HOpPM HH(OpMaIMOHHON
0e30IMacHOCTH;

- BJIaZICTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTLI
uH(popMaLK, UHPOPMAIMOHHOM OE30MacCHOCTH
JIMYHOCTHU

BEILIECTBAMH U J1aOOPAaTOPHBIM

000py/IOBaHUEM;  TPEICTABIISTH
pe3yaIbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3aIricHu
YpaBHEHUH  COOTBETCTBYIOIINX
peakuuii W (GOPMyJIMPOBATH
BBIBOJII HA  OCHOBE  JTHX
pe3yIbTaTOB;

- yMeTh AHAM3HPOBATH
XUMHYECKYIO nHpOPMAIIUIO,
MIOJTy4aeMyTo u3 Pa3HBIX

HCTOYHUKOB (CPEICTB MAacCCOBOM
uHpopMarmu, cetb MHTepHEeT u
JpyTHe);

- BJIAJITh OCHOBHBIMU METO/IaMH
HAy4YHOTO TIO3HAHUSI BEIIECTB M
XAMHUYECKUX SIBJICHUU
(HabmronieHue, u3MepeHue,
HKCIEPUMEHT, MOJICIMPOBAHHUE);

- YMETh HPOBOJUTH PACUEThl MO

XUMHYECKMM  (opmyrnam U
YpaBHEHUSIM XUMHYECKHUX
peakuuii C  HCHOJIb30BAHUEM
(bU3UIECKUX BEJIMYMH,
XapaKTepU3YIOIMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, oObemMa (HOpMaJbHbIE
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIIECTBA, UCIIOJIb30BATh

CHUCTEMHBIC XUMHWUYCCKHE 3HAHUA

JUIsL  TIPUHATHS  pelieHuil B
KOHKPETHBIX KHU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMM M UX IPUMCHCHHUEM

OK 04.

S dexTuBHO
B3aUMOJCHCTBOBAThL
u paboraTh
KOJIJICKTUBE
KOMaHJC.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaAaMOOIIPCACIICHUTIO,
- OBJIAACHUC HaBbIKaMH yLI€6HO-

HCCIIENOBATENbCKOM, IPOEKTHOM M COLMAIBHOMN
NeSITEbHOCTH;

Ogaanenne YHHBEPCAIbHBIMU
KOMMYHHMKATHBHBIMH JICHCTBUSIMH:

0) coBMecTHAs J1eSITeJIbHOCTD:

- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA
KOMaHTHOM ¥ MHIMBUIyaJIbHOM paboTHI;

- TPUHUMATH LI COBMECTHOM JIEATENbHOCTH,
OpraHH30BbIBaTh M KOOPAVHUPOBATH JEHCTBUS
[0 €€ JOCTWKEHUIO: COCTaBJISATh IUIAH
JNEUCTBUM, paclpedcsisiTh poJid C YYETOM
MHEHHUIl y4YacTHHKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHI;

- KOOPIMHUPOBaTh M BBIIOJHATH padOTy B
YCIOBUSIX ~ PEABHOIO,  BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYLIECTBIISATh IO3UTUBHOE CTPAaTErMUYECKOe

- yMeThb  IUIAHUpOBaTh |
BBITIOJIHATD XUMHYCCKUI
AKCIIEPUMEHT (mpeBpareHus
OPraHMYEeCKHX  BEUIECTB  MpHU

HarpeBaHuy, MOTy4YeHHE STHIICHA
M  H3YyYEHUE €ro  CBOWCTB,
KaueCTBEHHbIE  pEakuu  Ha
AIIBACTUIIBI, KpaxMmall, YKCYCHYIO
KUCIIOTY; JIeHaTypalus OeKoB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakuun  O€JKOB;  MPOBOAUTH
peakuMd  HMOHHOTO  OOMeEHa,
ONpeAensiTh  Cpely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiu Ha cyibdar-, kapOoHart-
U XJOpUI-aHUOHBI, Ha KaTHOH
AMMOHHSI; pemarb
SKCIEPUMEHTAIbHBIE 3aJaudl o
TeMaM "Merasbr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalUsIX,
MIPOSIBIISITH TBOPUYECTBO M BOOOpaKEHHE, OBITh
MHULIMATUBHBIM

Osaagenne YHHUBepPCAJIbLHbIMU
peryJsiTUBHBIMH JeliCTBUAMU:

r) IPUHATHE ce0sl U APYTUX JIIOAeH:

- IPUHAMAaTh MOTHUBBI U apryMEHTHl APYTHX
monien npu aHaJIn3e pe3yIbTaToB
JEeATENbHOCTH;

- MPU3HAaBaTh CBOE MPaBO M TIPaBO JPYIHX
JIIOZIel Ha OIINOKMY;

- paSBI/IBaTB CHOCO6HOCTB IIOHUMAThb MI/Ip C
IO3ULMH IPYTOr0 YEJI0BEKa,

"Hemeramibl'") B COOTBETCTBHUHU C
npaBUJIaMH TEXHUKH
0€30MacHOCTH TPH OOpPAIIEHUH C
BEIIECTBAMH W JIAOOpaTOPHBIM

000pyIOBaHUEM;  TPENCTABIATH
pe3yIIbTaThl XAMHYECKOTO
JKCIepUMeHTa B (popme 3amicu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuuii ¥ GOpPMYyIUPOBATH
BBIBOJII HA  OCHOBE  JTHX
pe3ysIbTaToOB

OK 07. B o0s1acTH 3K0/10rH4€CKOro BOCIIMTAHMA: - copMHUpOBaTH MPEICTABICHHUS:
ConeiicTBOBaThH - chOopMHUPOBAHHOCTh OKOJIOTUYECKOM | 0 XMMHYECKOH COCTaBIIAIOLIECH
COXPaHEHHIO KyJbTypbl, TOHUMAaHUE BIMSHUS COLMAIBHO- | €CTECTBEHHOHAYYHOU KapTHUHBI
Oprncanmeﬁ cpensl, OKOHOMHYCCKHX IIPOIECCOB Ha COCTOAHHUE | MHDPA, POJIM XUMHHU B INO3HAHUH
PECYpCOCOepEKEHHIO, MIPUPOHON U COLIMAIBHOM CpeJlbl, OCO3HAHUE | SBJICHUU MIPUPOJIBIL, B
NPUMEHATh  3HaHHs | VIOOATBHOrO  XapakTepa  OKOJOTHYECKUX | JOPMHUPOBAHMM  MBILUICHUS |
06 n3MeHeHnn | Ipooiem; KYJIBTYpbI JUYHOCTH, ee
KJIMMATa, MPUHIKIGI | - TUIAHKPOBAHKE U OCYICCTBICHHE JICHCTBUM B (YHKIIMOHATBHOW TPaMOTHOCTH,
GEPEKITHBOrO OprZKanmeﬁ Cpese Ha OCHOBE 3HAHWS LieNel | HeOOXOOMMOH Uil peIleHHs
IIPOM3BOJCTBA, YCTOMYMBOTrO pa3BUTHUSA YeJI0BEYECTBA; | IMPAKTHYECKUX 3a1a4u
> DeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, TIPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAaHHOTO
eHCTBOBATD B | BDEI OKpYXKAIOIIEH Cpene; OTHOLUCHNs K CBOEMY 310POBbIO
Ype3BBIMANHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJHON CPEJE;
CHTYAIHSX. HeOIaronpusiTHbIE IKOJIOTMYECKUE | - YMEeTh COOMIoAaTh MpaBuia
MOCTIEICTBUS NPEANPUHAMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOTro
NEWCTBUM, IPEOTBPALIATh HUX; MOBEJICHUS B OBITY U TPYHOBOM
- paCILIMpeHHe  OIbITa JICIATEITLHOCTH | AEATEIbBHOCTH B LEJAX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXpPaHEHHsI CBOEr0 3/I0pOBbsSI U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpYKarOLIEH PUPOIHON CPEJIBL;
HCCIICN0BATCIIBCKOM, MPOCKTHOM W COLMAIIBHOM | yYUTEHIBATH OIIaCHOCTDH
ACATCIILHOCTY, BO3JICHCTBUS Ha YKUBBIE
OpraHU3MbI OIpeAETIECHHBIX
BEILIECTB, MOHUMAs CMBICTT
oKa3aress IIPEAEIBHON
JIONYCTUMOW KOHUEHTPALUHU
IIK1.3 - YMEHHE ONpeIeNiATh KOHCTPYKTHUBHBIE | - C(HOPMHUPOBATH MPECTABICHHUS:
ObecneunBaTh O0COOEHHOCTH Y3JI0B M JIETajiel IOABMKHOTO | O CBOWMCTBAX METAJUIOB, CIUIABaX,
0€301acHOCTh COCTaBa; BUJAX  KOppO3WH,  00JacTu
JIBUKEHUS - TIOHUMaHUE  CHUCTEeMbl  TEXHMYECKOTO | MPUMEHEHUS HEMETAUTMYECKUX U
MOJIBIKHOTO COCTaBa | OOCITY>KMBaHMS M PEMOHTA  IOJBMKHOTO | KOMIIO3MIIMOHHBIX —MaTepuasos,
cocraBa BUJaX W CBOWMCTBAaX TOIUIMBA,

CMa304HBIX u 3aIIUTHBIX
Marepuaax, CBOMCTBAxX
HEOPraHNYECKUX u
OPraHUYECKUX COECIMHECHHI,

MapKHUPOBKE U MEPEBO3KE I'PY30B
T10 JKEJIE3HOM 1I0pOore.

B pesynprare ocBOEHHs MpOrpaMMbl y4eOHOTO MpeAMETa pealnu3yeTcsl mporpaMma BOCIUTAHUA,

HarpaBjIeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JTUIHOCTHBIX pe3ynbTaTtoB (JIP):




JIP 2 TlposiBngronuii akTUBHYIO TPAKIAHCKYIO MO3MIMIO, JEMOHCTPUPYIOIIUNA TPUBEPKEHHOCTh
IIPUHLMIIAM YE€CTHOCTH, MNOPSAIOYHOCTH, OTKPBITOCTH, YKOHOMUYECKM AKTHBHBIA M YYacCTBYIOLIUI B
CTYZA€HYECKOM M TEPPUTOPUAIBHOM CaMOYIPaBJIEHUH, B TOM YHCJIE Ha YCIOBHIX J10OpPOBOJIBYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIIMNA U YYaCTBYIOIIUH B JEATEILHOCTH OOIIECTBEHHBIX OpraHU3alni.

JIP 4 TlposiBAsitOIMiA U IEMOHCTPUPYIOMIMIM YBaKeHUE K JIIOASIM TPyJa, OCO3HAIOIIUN 1IEHHOCTh
cobctBeHHoro Tpyaa. Crpemsmuiics K (GOPMHUPOBAHHIO B CETEBOM cpeAe JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO CIEAAY.

JIP 16 Ilpuobperenue oOydyaromMMHUCS COLMAIBHO 3HAYMMBIX 3HAHUH O TpaBUIIaX BEACHUS
HKOJIOTUYECKOr0 00pa3a JKU3HU O HOpMaxX M TPaJULUSAX TPYIOBOW AEATENbHOCTU YEJIOBEKAa O HOpMax U
TpaIULMIX TIOBEACHUS YEIOBEKa B MHOTOHALIMOHAJIBLHOM, MHOTOKYJIbTYPHOM OOIIIECTBE.

JIP 23 ITonyyenue o0y4aromuMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CAMOPEAIN3aLUsl JINYHOCTH.

JIP 30 OcymiecTBIAOIMUNA TMOUCK H HCMHOJb30BaHUE WHGOPMAIMK, HEOOXOTUMOU s
3(PEKTUBHOTO BBIMOTHEHUS PA3TUYHBIX 3371a4, MPOPECCHOHATHHOTO U JINYHOCTHOTO Pa3BUTHS.



2 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O TIPEJJMETA
2.1 O0beM yueOHOro npeaMeTa U BUAbI y4eOHOH padoThl

Buj yueOHoi1 padoThI O0bém B yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 72
B TOM YHCIIE:

OcHoBHOE coaepxxaHue 61
B TOM YHUCIIE:

JIEKIIUH, YPOKHU 25
camocTosITeNbHast paboTa 11
MIPAKTUYECKUE 3aHATUS 26
nabopaTOpHbIE 3aHATUS 10

IIpomexyTo4YHAs1 aTTeCTANMA KOMIUIEKCHBIN 3a4eT C OLIEHKOM-2 ceMecTp




2.2 TemaT4yecKkMi IJIAH U COJEPKAHUE Y4eOHOI0 MpeaMeTa

1 2 3 4
Dopmupyemble
HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4e0OHOro MaTepuaJia, IpaKTUYeCKUE U J1a00OpaTOPHbIE 3aHATHS, Oo0bem K((gll?)e TI?III{CHI;H
caMoCTosITeIbHAsA padoTa 00y4arommuxcs 4acoB J]I/I‘IH:)CTHLIQ
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTrudeckne 0CHOBbI XUMHMHU 8/1
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHoBHBIEC IOHATHS ¥ 3aKOHBI HEOpraHUYECKOHN U o0mieit xumun. [leprognieckas OK 01 OK 02
[lepuoanueckuii 3aKoH U cucreMa xumudeckux yemenToB /.M. Mengeneesa. CTpoeHue aroma JIP 16,23,30
MepronuvecKas cucrema Coaep:xanue yueOHOro MaTepuaJa
XUMHYECKUX d1eMeHTOB J[. 1. CoBpemeHHast MoJieb CTpOeHUsI aroMa. CHUMBOJIMUECKUN SI3bIK XUMUU. XUMHUYECKUM AJIEMEHT.
Menpneneena OnektpoHHas KoHpurypanus atoma. Kmaccudukanus XUMHUYECKHX d3JeMEHTOB (s-, p-, d-
3JIeMeHThl). BaneHTHbIe 31eKTpoHbl. BaneHTHOCTh. DieKTpoHHas MPUPOAa XUMUYECKOU CBS3U.
DNeKTpOOTPULIATEILHOCTh. BUIbI XUMHUECKOI CBSI3M (KOBAJEHTHAsl, HOHHAsS, METaUTMYeCKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMS. )

Ilepuomnueckas cucrema xumudeckux osnemeHToB M. MenneneeBa. DU3NYECKUII CMBICI
[epromueckoro 3akona /I.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX
ANIEMEHTOB, 00Pa3yeMbIX MMM TPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHUEM
XUMHYECKOro 3eMeHTa B [lepuommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepuommueckoro 3akona /.M. MenneneeBa. [Ipornosst [I.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX HJIEMEHTOB

CamocrosiTesibHas paboTa o0y4yaromuxcs Nel

KoHcmiekT, moaroroBka cooOmeHnidi Ha TeMbl 1O BbIOOpY: HaHoTexHoMOrHs Kak
IIPUOPUTETHOE HAIPABIICHUE PA3BUTHUs HAyKHU U NPou3BoJcTBAa B Poccuiickont denepanuu;
PagnoaktuBHOCTE. Mcnonb30BaHME pagUMOAaKTHBHBIX HM30TOIOB B TEXHUYECKUX LICIIAX.
PeHTreHoBckoe u3IyyeHHME M €r0 HCIONb30BAHME B TEXHUKE W MeauluHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7a4 IO BONPOCAM: OCHOBHBIE IOHATUS XHMHH,
OCHOBHBIE 3aKOHbl XUMHUHM. PacueTHple 3ajaud Ha HaXOXKJIEHUE OTHOCUTEIBbHOMN
MOJIEKYJISIPHOM MAacChl, ONPEACICHUE MACCOBOM JOJIM XHMUYECKUX JJIEMEHTOB B CIOKHOM
BELIECTBE.




1 2 3 4
1.1. 2 IIpakTuyeckoe 3ansitue Nel Pemienue pacueTHsIx 3agad no Teme: "OCHOBHBIE OK 01 OK 02
KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHUSM XUMUYECKUX peakiun” ) K13
JIP 2,4,16,23,30
1.1.3 IIpaktuyeckoe 3aHsTHe Ne2 PelieHHe >KCHEPUMEHTAIBHBIX 3a7ad MO TEME: OK 01 OK 02
[Tepuoanueckas cucrtema xumuyeckux aemeHToB .. Menaeneea. CTpoeHue aroma 2 TIK1.3
JIP 2,4,16,23,30
1.1.4 IIpakTuyeckoe 3anaTue Ne3d PerieHue >KCepUMEHTANBHBIX 3a/lay 1o Teme: Turmbl OK 01 OK 02
XUMUYECKUX CBA3EH. TUIBI KPUCTAIIIMYECKUX PEHIETOK 2 JIP 2,4,16,23.,30
Paznen 2. Xumuveckue peakuuu 10/2
Tema 2.1 Tunser xummueckux | 2.1.1 Knaccudukanus u THIIBI XUMUYECKUX PEAKIMi HEOPTaHMUECKUX COCTMHEHUI OK 01 OK 02
peakuuii I1IK1.3
JIP 4,16,23,30
Conep:xxanue y4e0OHOro MaTepuasia
Knaccudukanus v THUNBI XUMHUYECKHX pEaKUUid C y4yacTHEM HEOPraHMYECKHUX BELIECTB.
CocraBreHue ypaBHEHUW pEaKIMil COCIUHEHMs, Pa3JIOKEHUsS, 3aMeIleHHs, OOMeHa, B T.d.
peaKIuil TOPEHUs, OKUCIIEHUS-BOCCTAHOBIICHHUS. )
VpaBHEHHsI ~ OKMCIIEHHsA-BOCcCTaHOBIeHUsA.  CreneHb  okucieHud.  Okuciautens U
BOCCTaHOBUTENb. (COCTAaBIEHHME W  YPaBHUBAHME OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METoAOM 3JIEKTPOHHOTo OanaHca. OKHCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKIMH B
IPUPOJE, NPOU3BOICTBEHHBIX IPOLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.
CamocrosiTesqibHasi padoTa o0yuarommxesi Ne2 1
AHanmu3 1 mpeodpa3oBaHue yueOHOM MH(POPMAIIHH.
2.1.2 IIpakTnuyeckoe 3anHsiTMe Ned PemnieHue SKCIEPUMEHTAIBHBIX 3a/lad [0 TEMe: OK 01 OK 02
"OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKIuu" 2 TIK1.3
JIP 4,16,23,30
Tema 2.2 DileKTpoJMTHYECKAS 2.2.1 PactBopenue Kak (pU3NKO-XUMUYECKHUIA TIPOIIECC. OK 01 OK 04
JTHUCCOIHAIIMS U NOHHBII 00MeH I1IK1.3
JIP 4,16,23,30
Conep:xxanue y4e0OHOro MaTepuasia
Teopus 351eKTpOIUTHYECKON Jucconuanuu. MIoHbl. DIeKTpOIuThl, HEAIEKTPOIUThL. Peakiyu 2

noHHOro oomena. CocraBicHUe peaKuHﬁ HOHHOI'0 OOMeHa IMyTCM COCTABJICHUS UX ITOJHBIX U




2

COKpAIICHHBIX HOHHBIX ypaBHeHHI. KNCIO0THO-OCHOBHBIC peakiny. 3aaHusl HA COCTABJICHHE
MOHHBIX pPEaKIHil.

[IpakTHueckoe UCIOIB30BaHNE PEAKITUH HOHHOTO OOMEHa U THAPOJIN3a B TEXHOJOTMYECKUX
npoieccax »KeJIe3HO0POKHOT O TpaHCHOpTa. [lonaTus: raJilbBaHOCTErus,
rajibBaHOIJIACTUKA, UX IPAKTUYECKOE 3HAUYEHUE B KeJIE3HOJ0P0KHOM X035 CTBE.

CamocrosiTesqibHasi padora odyuarommxcesi Ne3

Ananu3 u npeobpazoBanue yuyeOHoOW uHpopmanmu. [loaroroBka cooluieHunii Ha Temy IO
BeIOOpPY: IlpakTHdeckoe NpHMEHEHHE 3JeKTpoin3a: padUHUPOBAHHE, TAIbBAHOIUIACTHKA,
raJIbBAaHOCTETHSI.

2.2.2 JlabopaTopHoe 3aHsitue (padora) Nel "HccrmemoBaHue CBOWCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON Juccorauu’

OK 01 OK 04
IIK1.3
JIP 4,16,23,30

2.2.3 JIaGopaTopHoe 3ansTHe (padoTa) Ne2 "Peakiuu nonnoro oomena. ['maponus coneit”

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

Paznen 3. CTpoeHne u CBOWCTBA HeO

FraHH4YeCKHUX BeIeCTB

7/2

Tema 3.1 Knaccudukamms,
HOMEHKJIaTypa u CTpOCHHE
HEOPTaHMYECKUX BEIECTB

3.1.1 OcCHOBHBIE KJIaCChI CI0KHBIX HEOPraHUYECKUX COCAMHEHHUI.

OK 01 OK 02
IIK1.3
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa

[Ipenmer neopranmveckoit xumun. Knaccudukanus Heopranmueckux Bemiects. [Ipocteie n
ClIOXHbIE BemecTBa. (OCHOBHBIE KJIACCHl CIIOKHBIX BEIIECTB (OKCHUIBL, TUAPOKCUIB,
KHUCIIOTBI, COJIM). B3anMOCBSi3b HEOPraHMYECKMX BEIIECTB. ATpEraTHble COCTOSHMS
BemecTBa. Kpucrannuueckue u amMopgHble BemiecTBa. THUIBI KPUCTALIMYECKUX PELIETOK
(aToMHasi, MOJIEKyJsIpHasi, MOHHAs, METa/IM4ecKas). 3aBUCUMOCTb (PU3UUYECKUX CBOUCTB
BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEIIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAJUIMYECKOW peleTKu. [IpuumHbI
MHOTr000pa3usi BeleCcTB

CamocrosiTesibHas padoTa o0y4yarommuxcs Ned
AHanu3 1 mpeodpa3oBaHue yueOHOW MHPOPMAIIHH.

3.1.2 Ilpaktuyeckoe 3aHaTHe NeS  Pemenwe  IpakTUKO—OPUEHTHUPOBAHHBIX
9KCHEPUMEHTAIBHBIX 3aJ]au 10 TeMe: YucThle BeniecTBa U cMecH. [lucnepcHble CUCTEMBI.

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




1 2 3 4
Tema 3.2  Ousuko-xumuueckue | 3.2.1  IIpakTnyeckoe  3ansaTue Ne6  PemieHue — nmpakTUKO—OPUEHTHPOBAHHBIX OK 01 OK 02
CBOMCTBAa HEOPraHMYECKHX BEIIECTB | SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM: "Meramisl"; "Hemerasmibr" IIK1.3
JIP 4,16,23,30
CamocrosiTesibHas padoTa o0yyarommxcs NeS
PemieHne mNpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha CBOWMCTBA, COCTaB, MOJYYEHHE U
0e30IacHOe HCIIOJIb30BaHHE HEMETAUIOB B OBITY M MPAKTHYECKOW AEATEIBHOCTH YEJIOBEKA.
[TogroToBka cooOmieHudd Ha TeMy 1o BbIOOpy: [IpuMeHeHWe HeMeTaloB B
JKEJIE3HOLOPOKHOM X03sKcTBe. [IpaBuita nepeBo3Ky HEMETAIUIOB 110 JKEJIE3HOU 10pore.
[ToaroToBKa K UTOrOBOM KOHTPOJILHOM padOTe MO KjaccaM HEOPTaHWYECKHX COCIUHCHHM: 1
XVMMHUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeUIECTB  (OKCHJIOB,
TUAPOKCHUIOB, KHCJIOT, COJ€H W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB IMPOCTHIX
BEIIIECTB, BOJOPOIHBIX COCIWHEHWH, BBICIIMX OKCHUIOB U TUAPOKCHUIOB. Maentuduxarms
HEOPraHMYECKHUX BEIIECTB C HCIOJb30BAaHMEM UX (U3UKO-XMMHUYECKUX  CBOMCTB,
XapaKTEPHBIX KAYECTBEHHBIX pPEaKIU
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUECKas CBSI3b HEOPTaHUUECKUX COCTMHEHUI OK 01 OK 02
HEOPraHUYECKUX COCIUHEHUIN Hrorosasi koHTpobHasi pabora Nel IIK1.3
JIP 4,16,23,30
Hmoz 1 cemecmpa: MakcuMaibHas yueOHast Harpy3ka (Bcero) 30
OO0s3arenbHas ayauTopHas yueOHast Harpy3ka (BCero) 25
MPaKTUYCCKUC 3aHATHS 12
nabopaTopHbie 3aHATH (PaObOTHI) 4
caMmocTosiTenbHas pabora 5
KOHTpPOJIbHAs paboTa ]
Pa3znen 4. CTpoeHue U CBOICTBA OPraHUYECKUX COeTUHEHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonarue 006 opraHMuecKUX BEUIECTBAaX, UX MPUMEHEHHE Ha Kele3HOH fgopore. Teopus OK 01 OK 02
CTpPOCHUE u HomeHknarypa | A.M. Bytnepoa. Knaccudukarus opraHu4ecKux BEIIECTB I1K1.3
OPraHU4YeCKHUX BEIIECTB JIP 4,16,23,30
Conep:xxanue y4e0OHOro MaTepuasia 2

[losiBieHMEe M pa3sBUTHE OPraHUYECKOM XMMHMU Kak Hayku. IIpeamer OopraHm4eckoil XUMHH.
Mecto u 3HaueHHE OpPraHMYECKON XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK. XHMHYECKOE
CTPOCHHE KaK TOPSJIOK COEIUHEHUS aTOMOB MOJIEKYJI€ COTJIACHO WX BaJIEHTHOCTH.
[IpumeHeHne OpraHMYecKUX BEHIECTB Ha JKeyne3Hou jgopore. I[lonmoxkeHuss Teopuu
XUMHUYECKOTO CTPOEHHUsl opraHudeckux coeanHeHuii A.M. BytnepoBa. YriepoaHsiii ckener




1 2 4
OpraHuYecKoil MOJIEKYJbl 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOEHUSI MOJIEKYIL.
M3omepuss u wuzomepsl. llonarune o ¢ynkimoHansHOM rpynme. Pamukan.  IpuHimsl
KJIacCU(PUKAUN OPraHWYeCKUX COeTUHEHUH. MexayHapoaHas HOMEHKIaTypa W TPUHLIUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COEMHEHHH.
CamocrosiTesqibHasi paboTa o0yuaromuxcs Ne6
[Moxbop, ananu3 u mpeoOpazoBanue ydeOHO mHpopmammu. I[loaroTroBka cooOmieHMit Ha
TeMbl 10 BbIOOpY: JKu3Hb u gestensHOCTh A. Kekyme. XKusHp u gesitenbHOCTh .
bepuenuyca. XKuznb u gestenbHocts O. Bennepa.
Tema 4.2 CgoiictBa opranuyeckux | 4.2.1 AnkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUI PSA/I. OK 01 OK 02
COEMHEHHI [IK1.3
JIP 4,16,23,30
Conepxanue y4eOHOro MaTepuasa
[IpenenbHble yraeBOAOPOABI (aJIKaHBI U IUKIOATKaHbl). (OCOOCHHOCTH KiIacCH(pHUKAIIUU U
HOMEHKJIATYypbI, HW30MepHs, (U3HUECKUEe CBOWCTBA, XUMUYECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. [opeHnme MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIUla B
MPOMBINIICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAX0XKICHUE B MIPUPOC
U IPUMEHEHHUE aJIKaHOB.
4.2.2 Ilpaktudeckoe 3aHsitue Ne7 PemeHue HKCIEPUMEHTAIBHBIX 3aJad IO TEME:
"CpaBHUTEIbHAA XapaKTEPUCTHKA METaHa U dTaHa"
Conepxanue y4eOHOro MaTepuasa
Kunkue yrmeBogopoasl (O€H3MHBI, KEPOCHHBI, COJSPOBBIC Macia, Ma3yT) - B KadecTBE OK 01 OK 02
TOPIOYETO B JIBUraTeNsiX BHYTPEHHErO CrOpaHMs IOJBHYKHOTO COCTaBa KEJIE3HOJOPOKHOTO IIK1.3
TpaHcmopTa. TBepabpie YriaeBOAOpOoabl (mapauHb) — KOMIIOHEHTBI KHIKHX CMas3oK, JIP 4,16,23,30
UCIIOJIB3YEMBIX JIIE  CMa3KH TPYILIUMXCS Y3JI0OB TEIJIOBO3HBIX JIBUTaTeNied, OCEBBIX
MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. [ allOreHnpon3BOAHbBIE YIIIEBOAOPOIbI -
B KaUECTBE XJIaJIaTCHTA B pePPHIKEPATOPHBIX BarOHAX.
4.2.3 Ankensl, ankaauenbl. CocTaB M1 OCOOCHHOCTH CTPOCHUS OK 01 OK 02
IK1.3
JIP 4,16,23,30

Conaep:xxanue y4e0OHOro MmaTepuasia

Hemnpenenbaple (aJkeHbI, amKuHBI W ankagueHbl). OcoOCHHOCTH KiIacCH(PUKAIMN |
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHEe CBOMCTBA, XHWMUYECKHE CBOWCTBA, CIIOCOOBI
nosyuyeHus. ['opeHue aneruseHa Kak MCTOYHHMK BBICOKOTEMIEPAaTYpHOrO IUIAMEHHU JUIS




2

CBapKM M pE3KM MeTauloB. IIpakTHueckoe IpPHMEHEHHE QJIKEHOB W aJKaJUCHOB B
JKEJIE3HOAOPOKHOM XO351CTBE

CamocrosiTesqbHasi paboTa o0yuarommuxes Ne7
[Ton6op, aHanmu3 U npeodbpazoBaHue yueOHOM HHPOPMALIUH.

4.2.4 IlpakTnyeckoe 3anHsaATHe Ne8 PemieHue SKCIEpUMEHTANBHBIX 3ajad IO TEME:
"IlosrydyeHne 3TUIIEHA U U3Y4YEHHE €r0 CBOMCTB"

Conep:xanue y4e0OHOro MmaTepuasia OK 01 OK 02

IIppuMeHeHMsT MOIMMEPOB Ha MNPEANPUATHAX IKEIE3HOLOPOKHOIO  TpPaHCIOpTa Ul IIK1.3

AJIEKTPOU3OJISIIMHA, PYKABOB TOPMO3HOW CHCTEMBI IOE€3/10B, MPUBOJHBIX PpPEMHEH, JIP 4,16,23,30

H00HHUTOBBIX  COCYJOB aKKyMyJIITOPOB, JeTajel M  3allUTHBIX TOKPHITHA  Ha

HKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 Ilpaktudeckoe 3ansitue Ne9 PemeHue HKCIEPUMEHTAIBHBIX 33Jad IO TEME:

"AIIETHJICH 1 ero ToMOJIoTH" (AJIKUHBI)

Conepxanue y4eOHOro MaTepuasa OK 01 OK 02

[IprMmeHeHrne noJMMepsl Ha OCHOBE MPOU3BOIHBIX ATKMHOB B KAUE€CTBE M3O0JISIIIUN 3aIIUTHBIX I1K1.3

000J104YeK KaOeNbHBIX U3AETHI U MPOBOAOB, BHYTPEHHEH OTIENKU MACCAKUPCKUX BaroHOB U JIP 4,16,23,30

BaroHOB 3JIeKTporoe3noB. I[IpuMeHeHue aleTuiaeHa U ero TOMOJIOTOB Ha MPEANpUATUAX

YKEJIE3HOJJOPOKHOT0 TPAHCIIOPTA.

4.2.6 Apenbl. CocTaB, CTpOCHHUE, TTOTYUYECHHE OK 01 OK 02

IIK1.3

JIP 4,16,23,30

Conep:xxanue y4e0OHOIro MmaTepuasia

OcobeHHOCTH KJIacCU(UKAIMM M HOMEHKJIATYphl, H30Mepus, (U3NYECKHe CBOICTBA,

XUMHYECKHE CBOMCTBA, CHOCOoObI monyueHus. [IpuMmeHeHune apeHOB M HUX TOMOJIOTOB Ha

OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTH  apOMaTHYECKUX

YTJIEBOJIOPOAOB. S TOXUMHUKATBI.

4.2.7 IlpakTnueckoe 3aHaTHe Nel() PemeHue sKcepUMEHTANBHBIX 3a4ad IO TEME:

"CpaBHHUTENbHAS XapaKTEPUCTHUKA CITUPTOB"

Conepxanue y4eOHOro MaTepuasa OK 01 OK 02

OnHOAaTOMHBIE CIHUPTHI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEpUalIOB HAXOMSIIUX CBOE I1K1.3

IPUMEHEHHUE B HKEJIE3HOAOPOKHOM XO3SMCTBE (Kpacka Ijsl IMOKPBITHUSA MACCAKUPCKUX H JIP 4,16,23,30

TPY30BBIX BaroHOB; IUIACTU(HUKATOpPHI, NPHUMEHSIEMBIE B CBETO-, TEPMO-, MOPO30-,
BJIArOCTOMKHMX JETaIIX NOJBMXKHOTO cocTaBa W T.1.). IIpuMeHeHHe STUJICHIJIUKOIS M
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[NIMIEpUHa B KayecTBe AaHTHU(PU30B B paauaTopax CHCTEM OXJIAXKIEHUS JBUTaTeNei
BHYTPEHHEIO CrOpaHMsl; TUIAPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHBIX KUIKOCTEH B
MOJABMKHOM  COCTaBE  JKEJIE3HONOPOKHOTrO  TpaHcmopTa. [Ipaktnueckoe  3HaueHHe
apOMaTHYECKUX CHUPTOB U UX MPOU3BOAHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBUS
MIEPEBO3KHU CIUPTOB M0 XkKene3Hol aopore. [IpakTnueckoe 3Ha4UeHNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM XO03s1iicTBe. IlepeBo3ka apoMaTHUECKUX CIIUPTOB M0 KEJIE3HON JOpore,
MapKHpOBKA IPY30B.

4.2.8 Anbpuerunsl. Kapoonossie kuciotsl. CocTaB, CTpOCHUE, KilacCH(pUKaLus

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

Conep:xxanue y4e0OHOro MaTepuasia

OcoOeHHOCTH KJIacCU(UKAIMA M HOMEHKJIATYphl, H30Mepus, (U3NYEeCKUe CBOICTBA,
XMMHYECKHE CBOWCTBA, CIOCOOBI MOMydeHHs. MblTa KaK CONM BBICIINX KapOOHOBBIX KHCIIOT,
ux morouiee aeiicreue. CiiokHbIe 3QHUPBI KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.

CamocrosiTesqbHasi pabora o0yuarommuxces Ne8

[Moxbop, ananu3 u mpeoOpazoBanue ydeOHOU mHpopmammu. IloaroroBka cooOmieHHit Ha
TeMy 1o BbIOOpY: MypaBbuHas KHUCIOTa B MpUpOJE, Hayke M mpousBoacTBe. Mcropus
ykcyca. [lpaktuueckoe 3HaueHUE albACTUIIOB W UX MPOU3BOIAHBIX B JKEIE3HOJOPOKHOM
xo3stiictBe. IlepeBo3ka albAETHAOB MO JKEJIE3HOM JIOpore, MapKUPOBKAa T'PY30B.
[IpakTudeckoe 3HaYeHHE KapOOHOBBIX KHUCIOT U WX MPOU3BOJIHBIX B JKEIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO KEJIE3HOM J0pore, MapKHpPOBKa TI'PY30B.
[IpakTrueckoe 3HaYCHHUE )KUPOB U UX MPOU3BOJIHBIX B JKEJIE€3HOJOPOKHOM XO3SIMCTBE.

4.2.9 JlabopaTopHoe 3aHsiTue (padora) Ne3 "CpoiicTBa abJerua0B U KapOOHOBBIX KHCIOT"
Conepxanue y4eOHOro MaTepuasa

MypaBbuHBIM ~ anpleru  Kak  KOMIIOHEHT  OakelIuTOBOTrO  Jaka,  SBJSIOUIUMCS
AHTUKOPPO3UOHHBIM TOKPBITUEM ISl BaroHOB. TEKCTOJUT Kak OCHOBA JUIsl U3TOTOBJICHMS
3yOuaThlX KOJEC, BKJIAJbIICH TMOMIIMIIHMKOB, a TakXkKe KakK d3JEKTPOU30JIATOP.
ACOOTEKCTOUT KaK KOMITOHEHT JIJIsl U3TOTOBJICHUS TPYIIUXCS AETaIeH AUCKOB CIETIICHUS U
TOPMO3HBIX KOJIOAOK Ha JKEJIE3HOAOPOKHOM TpaHcnopTe. IIpumeHenue ameroHa B
JKEJIE3HOAOPOKHOM X03s1iCTBE [[puMeHeHre maBeneBor KUCIOThI AJIsI OYUCTKH METAIIIIOB OT
pXaBUYMHBI M HAKWIIM, B TOM 4YHMCIIE U B KOTJIaX JOKOMOTHBOB. [lepeBo3ka M MapkupoBKa
QJIBJICTHIOB ¥ KapOOHOBBIX KHUCIIOT IO JKEJIE3HOM Jopore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

4.2.10 Tlpaktudeckoe 3ansitue Nell Pemenue skcrneprMEHTaNbHBIX 337a4 IO TEME:

OK 01 OK 02
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4

"Cnoxwusie 3¢upsl. XKupsl. [Toastue o CMC"

Conepxanue y4eOHOro MaTepuasa

ByTu/aneTaT Kak KOMIOHEHT NneHTadTaseBbIX 3Majiel, UCNOJIb3yeMbIX AJS1 OKPACKU
NAaCCAKUPCKUX  BAaroHOB U JIOKOMOTHUBOB;  3JIEKTPOU3OJISILUOHHBIX  JIAKOB,
IpUMeHAeMbIX NPU PEMOHTE TATOBBIX ABUraTtesed. XKupbl Kak OPOAYKT MHUTAaHUA U
XUMHYECKOE ChIpbE. 3aMeHa XHpPOB B TEXHHUKE HEMUIICBBIM CHIpheM. MblIA BBICIIMX
)KUPHBIX KHUCJOT KaK 3aryCTUTeJM B IJIACTUUYECKHUX CMa3KaX, NpPUMEHsSeMbIX B
pa3/IMYHBIX MeXaHM3Max JAJis CMa3Ku MOJAIIMIIHMKOB, 3y04YaThIX KOJIEC, BUHTOBBIX U
LeNHbIX MepeAay, WApPHUPHbBIX CoelUHEHUN U Jp. CHHTETHYECKHE MOIOIINE CPEACTBA
(CMC): nocTOMHCTBA ¥ HEAOCTATKH.

I1K1.3
JIP 4,16,23,30

4.2.11 AMuHEL. AHWINH

OK 01 OK 02
IIK1.3
JIP 4,16,23,30

Conepxanue y4eOHOro MaTepuasa
OcobenHocTr KiIacCH(PUKAIIMK W HOMEHKIATYpPBI, H30MEpHsi, (PU3NUECKHE CBOWCTBA,
XUMHNYCCKHUEC CBOfICTBa, CHOCO6BI TMOJIYUCHMUS.

CamocrosiTesqbHasi pabora od0yuyaromuxcs Ne9

[Monbop, ananu3 u mpeoOpazoBanue ydeOHOH mHpopmammu. IloaroroBka cooOmieHHd Ha
TeMy 1o BbIOOpY: JKusHb u gnesrensHocTh H.H. 3mHWMHA. AHWIMHOBBIE KpacHTENH.
[IpakTrueckoe 3HAUYEHHE AMUHOB M UX MPOU3BOJHBIX B KEJIE3HOJOPOKHOM XO3SICTBE.
IlepeBo3Kka aMHUHOB MO JKEJIE3HOM JOpOre, MApKMPOBKA IPY30B.

4.2.12 JlabopaTopHoe 3ansaTue (padora) Ne4 "Amunokucnorsl. benku. Pacno3naBanue
BOJIOKOH"

Conepxanue y4eOHOro MaTepuasa

Kamnpon — kak KOMIIOHEHT BHYTPEHHEH OTAENKU MOJABMKHOTO cocTaBa. [IpuMeHenue kies Ha

OCHOBE II0JIMaMUJia B BATOHOCTPOCHUH Ul CKJIEMBaHMA. MUIOpa-nmoporiacT — Kak 0CHOBa
JUIs  TEIUIOM3O0JISUM HM30TEPMUYECKHUX, MACCAXKUPCKUX M pePpUKEPATOPHBIX BarOHOB.
TexHUuUecKU BOMJIOK Kak MPOKIAJAOYHBIM Marepuan B OykKcax HpHU PEMOHTE BaroHOB U
JOKOMOTHBOB. 3HAaY€HHE AMHUHOKAIPOHOBOW W AaMHUHOSHAHTOBOW KHCIOT Ui OOBEKTOB
KENE3HOIOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XHMHUYECKHME BOJOKHA MW UX
IIPUMEHEHHUE Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE.

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

Tema

4.3

Wnentudukanus

4.3.1 JlabopaTopHoe 3ausiTue (padora) NeS "CoiicTBa yrieBogon"

OK 01 OK 02




1 2 3 4
OpraHN4eCKHUX BEIIIECTB, ux | Cogepxxanue yueOHOro MmarepuaJjia OK 04
3Ha4YeHUE U MPUMEHEeHue B ObIToBOM | [IpuMeHeHne mpeccoBaHHOM APEBECHHBI JUIS BKIIAJBINIECH MOAIIMITHUKOB, BTYJIOK, OMOPHBIX IIK1.3
YU TPOU3BOJICTBEHHOM JEATEIBHOCTH | IUIUT, W3TOTOBJICHHS IIECTEPEH MOJBUKHOIO COCTaBa >KEJIE3HOAOPOKHOIO TPAHCIOPTA. JIP 4,16,23,30
yenoBeKa YIeBoibl M MX POJIb B )KUBOU Ipupoe. Pa3BuTue caxapHoil NpoMBIILIEHHOCTH B Poccun.
4.3.2 Ponp xuMuu B OO0ECHEYCHUH OSKOJOTUUYECKOW, DHEPreTUYCCKOM U THUIICBOM OK 01 OK 02
0€3011acCHOCTH [1K1.3
JIP 4,16,23,30
Conepxanue y4eOHOro MaTepuasa 2
Ponp opranuyeckoil XMMUU B pPELICHHHM MPOOJIEM HHEPreTHUecKo Oe30macHOCTH, B
Pa3BUTHUM MEIOUIMHBI, CO3/JaHUU HOBBIX MAaTE€pUAIIOB, HOBBIX MCTOYHHUKOB OSHEPruu
(anbpTepHATUBHBIE MCTOYHUKU 3HEpruu). OmacHOCTh BO3ACHCTBHS HA JKUBBIE OPTaHU3MBI
OpPraHMYECKHUX BEIIECTB OTHENbHBIX KIJACCOB  (YIJIEBOAOPOABI, CHHPTH,  (HEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH II0Ka3aTels MpeAeiIbHO
JIOMYCTUMOW KOHILIEHTpauuu. Yes0BeK B MUpe BelleCcTB UM MaTepuasloB. XUMHUA U
3/l0pOBbe YeJIOBeKa
Pasnes 5. Knunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHX peaKuui 2/0
Tema 5.1 Ckopocts xumuyeckux | S5.1.1 IIpaktuyeckoe 3ansTue Nel2 PemieHue 5SKCIepUMEHTAIbHBIX 3aJad MO TeEME: 2
peakuuii. Xumuueckoe paBHoBecue | "CKOpOCTh XMMHUYECKHMX peaklMii. XuMU4eckoe paBHoBecue" OK 01 OK 02
Conep:xxanue y4e0OHOro MmaTepuasia I1K1.3
BydepHbie pacTBOpBI B TEXHOJIOTHYECKUX TMporieccax (MpH IEKTPOXUMHUECKOM HAHECECHHH JIP 4,16,23,30
3aIIUTHBIX MIOKPHITUH, B TPOU3BOACTBE KPACUTENICH )
Pasnea 6. PacTtBopsl 2/0
Tema 6.1 Ilonsitue o pacTBopax 6.1.1 Ilpaktuyeckoe 3ansaTHe Nel3 Pemenue sKClepUMEHTAIBHBIX 3aJa4 MO TEME: 2
"PacTBOpBI, HCIIOTIB3yEeMbIE€ B OBITOBOM U POM3BOJCTBEHHOM NESATEIHLHOCTH YeIoBeKa'" OK 01 OK 02
Conep:xxanue y4e0OHOIro MmaTepuasia K13
IlepeBo3ka pa3nu4HBIX KUAKOCTEH IO JKEJIE3HOW nopore. PacTBOpBI, HCIONB3yeMBIE B P 4.1 6.23 30
OBITOBOHM, TPOM3BOJCTBEHHON [EATEILHOCTH dYelloBeKa. PacTBOphl, NpHMEHsEMbIE B T
JKEJIE3HOAOPOKHOM XO35HCTBE
Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOH 1€ATEJIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xumus B Owity u | 7.1.1 HoBelilue 1OCTHKEHUS] XUMUUECKOM HAYKH U XUMUYECKON TEXHOJIOTUH OK 01 OK 02
IIPOU3BOJICTBEHHOW  JE€STEIBHOCTH OK 07
YeJoBeKa [1K1.3

JIP 4,16,23,30
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Conep:xxanue y4e0HOro MaTepuasia 2
Hogelimme IOCTMKEHHS XMMHUYECKOM HAyKHM W XHMHUYECKOM TEXHOJIOrMH. Poimb Xumum B
0o0eCrieUeHNH JKOJIOTUYECKOM, DHEPreTHYECKOM W THIIEBOM OE30MacHOCTH, pa3BUTHH
menuimHbl. [louck u aHanu3 wuHGOpMAMM O TPUMEHEHHMH XUMHUYECKUX BEIIECTB H
TEXHOJIOTHH C ydeToM Oynymied mpogecCHOHALHON NMESTEIBHOCTH 0 TeMaM: Ba)KHEHIIMe
CTPOHTENIbHbIE MaTepuasbl, KOHCTPYKUHOHHbIE MaTepualbl, KpacKH, CTEKJI0, KepaMuKa,
MaTepuanbl sl SJIEKTPOHUKH, MPHUMEHSEMbIE B JKEJIE3HOJOPOKHOM XO3siicTBE (Hay4yHas U
y4eOHO-Hay4YHasl JIUTEpaTypa, CpeACTBA MACCOBOM MHMOpMaIuu, ceth MIHTEpHET)
CamocrosiTesqibHast padora odyuarommxcesi Nel( 2
CocrapneHue ypaBHEHHI XUMHUECKUX PEAKIMA ¢ YIACTHEM MPOCTHIX U CIOKHBIX OPraHUIECKIX
BEILIECTB: TMPEIEIbHBIX U HEMpPEeAeNbHbIX YIJIEBOAOPOAOB, ApOMATUYECKHX YIJIEBOJIOPOJIOB,
KUCIIOPOJICOACPKAITUX U UX MPOUXBOIHBIX.
7.1.2 TIpoMexxyTouHasi aTTecTanus no gucuumimte. {uddepennupoBannpiii 3auet 2 OK 01 OK 02
OK 07
[1K1.3
JIP 4,16,23,30
Hmoz Il cemecmpa: MakcumanbHasi yueOHast Harpy3ka (BCero) 42
O0s3arenbHas ayJUTOpHas yueOHast Harpy3Ka (BCero) 36
MPAKTUYECKHUE 3aHITUS 14
nabopaTopHble 3aHATHUS (pabOThI) 6
caMOCTOsTeNIbHAas paboTa 6
¢ epeHIIMPOBAHHBINA 3a4eT >
HToro: MakcumanbHas yueOHasi Harpy3ka (Bcero) 72
OO0s3arenbHas ayauTopHas yueOHast Harpy3ka (BCero) 61
IIPaKTUYCCKHUE 3aHATUSA 26
nmabopaTopHbIe 3aHATHS (paboThI) 10
camocTosTelnbHas paboTa 11

KOHTpPOJIbHAs paboTa
Umoeosas ammecmayus 8 hopme nudhepeHIIUPOBAHHOTO 3a4eTa




3. YCJ0BUSA PEATIM3ALUU TPOI'PAMMBI YYEBHOI'O ITPEJIMETA
3.1 TpeboBaHus K MUHUMAJIbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

VYueOHbIi mpeMeT peanu3yercs B yaeOHOM kabuHeTe: JlabopaTopust XuMHUK ¥ OHOJIOTHH
Obopyodosanue yuebHo2o kabunema:

1. TTocamounble MeCTa MO KOTUYECTBY 00yUaIOIIUXCSI.

2. Pabouee MecTo mpenogaBaTes.

3. Meroauyeckue MaTepralibl O AUCHUTUIMHE

4.Becol ananutudeckue (1 mr.).

5. Xumuyeckas nocyaa.

6. Mojienu KpucTauInuecKuX pemeTok. (3 mir)

7. COopHbIN TpUOOpP A1 TToTydeHus ra3oB (1 mT.).

8. Habop Ne3 BC «Illemoumn».

9. Habophb! peakTHBOB 1O OPraHNYECKON XUMHUHU.

10. HaGop MHIUKAaTOPOB.

11. HaGop mrakaToB 10 HEOPTaHUYECKOW U OPTaHUUECKON XUMUH.

Texnuueckue cpeocmea 00yyeHUs.:

-TB

- BUJIEOMAarHuToQoH

- KOMITbIOTEP

Ayouosuzyanvrvle cpedcmea 0OyueHus:
1. DVD Oprannueckas xumus. Yacte 2. IIpupogHbie MCTOYHUKHM YIiIeBOAOPOJ0B. CMpThl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaerugpl U KapOOHOBbIE KUCIOTHL. CIIOKHBIC
s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumusi. Yacts 4. YraeBogbl. 11 onbIToB, 27 MUHYT.
4. DVD Opranunueckas xumus. Yacte 5. A30TconeprKalllie OpraHWYecKue BenlecTBa. benkw.
CuHTeTHn4eCKHE BICOKOMOJIEKYJIIIpHBIE BemlecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «llIkonpHbIH XUMUYECKUN SKCTIEpUMEHT» 150 MUHYT.

3.2. UnopmannonHoe odecnevyeHne peajau3amun NporpaMmmbl

Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX H3IaHHUH, JAONOJHHUTEJNbHON JHMTEPATYPHI
HNHuTepHeT-pecypcoB, 6a3pl JaHHBIX 0M0IHOTEYHOT0 (pOHIA:

3.2.1.0cHOBHBbIEC HCTOYHUKH:
1. Au¢punorenoBa M.B. Xumus: y4eOHUK M TPAaKTUKyM Ui CPEOHETO MPOQEecCHOHATHHOTO
obpazoBanus / U.B. AudpunorenoBa, A.B. babkos, B.A. IlonkoB.- 2-¢ u3fd., WcOp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.J/lonoiHUTENbHbIE HCTOYHUKH:



1. I'ycera, E.B. Xumus nnsa CIIO.: yue6.-meton. mocooue / M.P. 3uranmmna, .. Kynukoga;
Kazan. Hau. uccnen. texnon. yu-1; 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 obpamenus: 14.03.2025) / - Pexxum goctyma: Jisl aBTOPH3. MOIH30BATEINCH.

2. YepnukoBa H.FO. Xumus B gocTynmHOM H3NOKEHHH: ydeOHOoe mocobue musa crmo / H.FO.
YepHukona.- 2-¢ usa., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: osnekrponusli // Jlawb: snekTpoHO-OMOmmoreuynas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenusi: 14.03.2053) / - Pexum mocryma: ams
aBTOpU3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypcehl:

1. Hay4yHo-nonyssipHBINA TPOEKT «JIeMEHTHl OONbIION HayKd « ((U3MKa, XUMUS, MaTeMaTHKa,
aCTpOHOMHS, HayKa O >KHM3HH, Hayka o 3emie). HoBocTH Hayku, KHUTH, HayYHO-TIOMYJISIPHBIC

CTaThH, JEKIUH, SHIMKIONEAUH. https://postnauka.ru/themes/chemistry - aekuu Mo XMMHH Ha

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

2. CaiiT Hay4yHO-TIOMYJIIPHOTO KypHaia «XuUMHs U 3uU3Hb». https:// gotourl.ru/4785 Pexum
JOCTyTa: CBOOOIHBII.

3. Caidt o0 XWMHHM: KJIaCCHUYECKHE YYCOHHWKH, CIPABOYHUKH, DHIIMKIOMNECIAUH, TTOMCK
OPTraHWYECKUX M HEOPTaHWYECKUX PEaKIIMi, COCTABJICHHE ypaBHEHUHN peakmuil. https:// www.
xumuk.ru/ Pexxum moctyrma: cBOOO HBIN.

4. Tnardopma Zoom it IPOBEACHUS OHJIAMH-3aHATHIA U BUCO-KOH(DepeHInH. [DIeKTpOHHbIHI

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

5. DnextpoHHas wuH(pOPMAIMOHHO-OOpazoBarenbHas cpena Ha 1maatdhopme Moodle.

[DnexTponHEbIi pecypc]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILJIEKTOM JIMIEH3MOHHOIO
NMPOrpPaMMHOI0 od0ecredeHnst


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O IIPEJMETA

KoHTponms W oOIleHKa pe3yJibTaTOB OCBOCHHS 0O0IIe00pa30BaTEIbHOTO TpeaMeTa

pacKpbIBalOTCA Yepe3 NpeAMETHBIE pPe3yNbTaThl, HAlpaBlICHHbIE Ha (OPMHUPOBAHHE OOIIMX

KOMIIETEHIIMI 1O pa3/ienaM U TeMaM CoJIepKaHusl yueOHOTro Marepuania.

[TpomesxyTounas arrecrauus B popme qudGepeHIIMpOBaHHOTO 3a4eTa.

Oo6mue komnerennun (OK), Pazgen/Tema THun oeHoYHbIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MeponpusITHi
OK.01 Pl: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM HaA COCTaBJICHHC
K 1.3 P3: Tema 3.1 XUMUYECKHUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3agaHus Ha HCIIOIL30BAHUS
JP 2,4,16,23,30 4.3 XHMHYSCKON CHMBOJIMKH |
P5: Tema 5.1 Ha3BaHUM COCOUHEHUN IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTyHapOAHOTO CO103a
TEOPETUYECKON 1 MPUKIIATHON
XUMHUM U TPUBHAIBHBIX
Ha3BaHMM IS COCTaBJICHUS
XUMHUYECKHX (POPMYIT;
- 3aciymuBaHue COOOIICHUMA
U OIICHKA WX MOJTOTOBKH;
- Pesynbrar  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX pa0oT;
- Pesynbrar  BBINOJHEHUS
MPaKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;
- [Toxoop, aHaIn3 51
npeoOpa3oBaHKe y4eOHOU
uHpopManuu
OK.02 Pl: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acnymuBaHue COOOIIEHUN
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | 1 ollcHKA UX IIOJATOTOBKH;
33 - 3a7aHus Ha MCIOJIb30BAHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOHl CHMBOJMKHA U
4.3 Ha3BaHUU  COCAMHEHUH MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOTO CO103a
P7: Tema 7.1 TEOPETUYECKON 1 MPUKIIATHON
XUMHUM U TPUBHAIBHBIX

Ha3BaHUH Ul COCTaBJIECHUS
XUMHUYECKHX (POPMYIT;

- Pesynbrar  BBINOIHEHHUSA
BHEAYAUTOPHBIX
CaMOCTOSITEIIbHBIX paboT

- Pesynprar  BBINOJHEHUS
MPaKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;




- [TonGop,
npeoOpa3oBaHue
nHpopmaruu

aHaIM3 W
y4eOHOI

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 COOOIICHUMA
U OLICHKA WX MOATOTOBKH;

- 3agaHus Ha HMCMOJIb30BaHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEXTyHapOJIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUM U TPUBHAIBHBIX
HA3BaHWA 1L COCTaBIICHUS
XUMUYECKHUX (HOPMYIT;

- Pesymbrar  BBIIOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIHBIX paboT

- Pesynbrar  BBINOJHEHUS
NPaKTUYECKON pabOThI;

- Pesynbrar  BBINOJHEHUS
nabopaTopHOil paboTHI;
-IIpakTUKO-OpHUEHTUPOBAHHBIE
3a/1aHus;

- [TonGop,
npeoOpa3oBaHue
nHpopmaruu

aHaIM3 W
y4eOHOI

OK.07

IIK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Toxbop,
npeoOpa3oBaHKe
uHpopMaLnu;

aHAIM3 |
y4ueOHOU

S HEPEYEHD UCITIOJIB3YEMbBIX METOJOB OBYUYEHMU S

5.1 TlaccuBHBIE: OMpOC, PENPOAYKTHUBHBIC YHPAXKHEHUS IO 3aKPEIUICHHI0O U OTpaboTKe

HN3YUYCHHOI'O MaTcpHrajia

5.2 AXTHBHBIE W HWHTEPAKTHBHBIC: DJBPHUCTHYECKHE O€CeIbl, IHUCKYCCHH, KPYIJIBIA CTOJI,

MMPE3CHTAal s, BUKTOPHHA, KBECT.




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

