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1. OBIIAS XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBIOBIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHBI OYIL07 « XUMMUSD»

1.1. MecTo AMCHUIIMHBI B CTPYKTYpe OCHOBHOW mpodeccnoHaabHOW 00pa3oBaTeIbHOI
NpPOrpamMmblI

OOmieoOpa3zoBarenibHasi  TUCHMIUIMHA ~«XHMHUS» M3ydaeTcss Ha 0a30BOM YpPOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJJaHa OCHOBHOM MpodeccHOHaNbHON 00pa3oBaTeNbHOM
HPOrpaMMbl YKPYITHEHHBIX TPYII CHENUaTIbHOCTH:

09.02.11 Pa3pa6oTka u ynpapjeHue NPOrpaMMHbBIM o0ecriedeHueM.

TpyoeMKOCTh AUCHUILUIMHBI «XUMHUs» Ha 0a30BOM YpOBHE COCTaBIseT 52 yaca, U3 KOTOpBIX 42
gaca — 0a30BbIil MOIYh (4 pasnena) u 6 wacoB — npuknaaaoi moxynb (Il pasmen), Briarowaromuii
MPAKTUKO-OPUEHTHPOBAHHOE COJCPKAHNE KOHKPETHON MPo(eccCHu Nl CelnaibHOCTH.

[TpuknaaHoil MOIYb BKIIOUAET OAMH paszen. Pazaen 5 «Xumus B ObITY M POU3BOJACTBEHHON
NESTEIbHOCTH YEJIOBEKa» pealu3yeTcs Ul CIEHUaIbHOCTU Ha MaTepualle KelCOB, CBA3aHHBIX C
9KOJIOTMYECKON 0€30IaCHOCTBI0O M  OLEHKOH IOCIENCTBUI OBITOBOM M IPOM3BOJCTBEHHOMN
NesITeIbHOCTH, TI0 OTpacisaM Oyayiiei mpopeccuoHalIbHON AEATeNbHOCTH 00yYaroIuXCs.

[lepuon oOy4yeHHMs W pacmpeneleHHe IO CeMecTpaM OIpeaenseT oOpa3oBaTenbHas
OpraHu3aIys CaMOCTOSTENIFHO, C YIETOM JIOTUKHA (POPMHUPOBAHUS MPEIMETHBIX PE3yJIbTATOB, OOIINX
U TpoeCCUOHATIbHBIX KOMIIETEHLUH, MEXIPEIMETHBIX CBSI3€d C JPYTUMHU JIUCHUIUIMHAMU
0011e00pa3oBaTeIbHOr0 U 00METPOECCHOHATBLHOTO IUKIIOB YYEeOHOTO TUIaHA.

1.2. leau ¥ MuIaHUPYeMbIe Pe3yJIbTaThl 0CBOEHUS THCIUTLIMHBI

1.2.1. leau u 3a7a9u TUCHUIIMHBI

@opMHUpPOBaHUE Yy CTYJIEHTOB IMPEJCTABICHUS O XUMHUYECKOM COCTABJIAIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpa KaK OCHOBBI IPHUHATUS PEIICHUH B JKU3HEHHBIX U IPOU3BOJICTBEHHBIX
CUTYyallUsX, OTBETCTBEHHOTO ITOBE/ICHUS B IPUPOJTHON Cpejie.

3agauu AMCOMIIMHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHHS XUMHUYECKHX IPOIECCOB U
SBIICHUM B OKpYyXXarloLled cpene, M[EeJIOCTHOM HaydYHOM KapTHHBI MHpa, B3aUMOCBS3M U
B3alMO3aBHUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJbl HEOPraHMYECKUX M OPraHUYECKUX BEILICCTB,
YPaBHEHMsS XHMHYECKHUX pPEaKUUH, OOBSACHATh MX CMBICI, HWHTEPIPETHPOBATH PE3yJIbTaThl
XMMHYECKHUX 3KCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEACHUS IMPOCTEHIIMX XHUMHYECKUX OIKCIIEPUMEHTATIbHBIX
HCCIIeIOBAaHUM C COOMIOZCHNEM MpaBUi 0€30IacCHOTO OOpalleHUs ¢ BelecTBaMHU U J1a00paTOpHBIM
o0opyI0BaHHEM;

4) pa3BUTh YMEHHUS HCIOJIL30BaTh HMHPOPMAIMIO XHMHUYECKOTO XapaKTepa W3 pPa3IMYHbIX
HUCTOYHUKOB;

5) chopmupoBaTh YMEHHS POTHO3UPOBATH MOCIECTBUSI CBOCH NIESATEIBHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX M IPOM3BOJICTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHMMaHWE 3HAYMMOCTH JIOCTHIKEHHH XUMHUYECKOH HAayKH W TEXHOJIOTHH
JUISL Pa3BUTHUS COLMAIBHON M IPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3yJabTaThl OCBOeHHUsI 001Ie00pa3oBaTeIbHOI JucHUIIMHBI B cooTBeTcTBHU ¢ PT'OC CIIO n Ha ocHoBe ®PI'OC

COO0
Koa u IliianupyeMble pe3yJibTAThl 0CBOECHHSI THCHHILTHHBI
HAMMEHOBAHH
e

dpopmMHupyemMBbIX Oo0mme JucuuninHapHble

KOMITeTeHI Ui
OK 01. B yacTu TPy10BOro BOCIIUTAHUA: - IIP2:Bnagerh cucCTEMOM XUMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
Bri6upath - TOTOBHOCTH K Tpydy, OCO3HAHHME LIEHHOCTH | OCHOBOIOJATAIOIIME MOHATHA (XMMHYECKMI DJIEMEHT, aToM, 3JIEKTPOHHAS
CI10COObI MacTepcTBa, TPYA0II00HE; 000J104Ka aTtoma, S-, p-, 0-3IE€KTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYIIA,
PEIIEHNA 3a/1a9 | - 1oTOBHOCTH K  AKTMBHOM  JIEATENBHOCTH | BAIEHTHOCTH, JJIEKTPOOTPHUIATENLHOCT, CTENEHb OKMCICHUS, XMMHYECKas
npgd)eccnox-lanb TEXHOJIOIMYECKON U COLMAIBHOM HalPaBIEHHOCTH, | CBA3b, MOJIb, MOJISIPHAs Macca, MOJISAPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
HOH CMOCOOHOCTh ~MHHIMUPOBATh, IUIAHUPOBATh | | QyHKIMOHAIBHAS TPYINA, PaJUKal, U30MEpHsl, H30MEPbl, TOMOJOTHYCCKUN
AEATEIbHOCTH | caMOCTOSITEIbHO BBIIOIHSITH TAKYIO JCSITEIBHOCTD; | Psill, TOMOJIOTH, YIIIEBOAOPOIbI, KUCIOPO/- H a30TCOACPIKAIINE COCTUHCHHUS,
[IPUMEHHNTE/IBHO| - MHTEpPEC K pa3IMYHBIM chepam | OMOIOTMYECKH aKTUBHbIE BelllecTBa (YIJIEBOJbI, >KUPBI, OENKH), MOHOMED,
K pas/INTHbIM npohecCuOHATbHON e TENIbHOCTH, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE  COCIAWHECHUS,
KOHTEKCTaM; ORBilaleHHe  YHUBEPCAJIbHBIMM  YYe€OHBIMH | KDUCTAJUIMUECKAs pELIeTKa, TUIbl XUMUYECKUX PEAKIUil (OKUCIUTEIbHO-

N03HABATEJIbLHBIMHY AeliCTBUSIMH:
a) 0a30Bble JJOrHYeCKHe JeHCTBHS:

- CaMOCTOSITEIILHO (bopmyIHpoBaTh u
aKTyaJIu3upoBaTh MpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBeHHLIﬁ HpI/I3HaK NJIn
OCHOBaHUs JJisl CpaBHEHUs, KiIacCU(DUKAIMH U
00001IeHNS;

- ONpenesisaTh IeNd JesSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUKECHUS,
- BBISBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPpPEKTHBBl B  JESTEIBbHOCTD,
OIICHHBATh COOTBETCTBUE PE3YJIBTATOB IICIIAM,
OILICHHUBATH pI/ICKI/I HOCJ'IGI[CTBI/Iﬁ ACATCIIbHOCTH,

3aJaBaThb

BOCCTaHOBUTENbHBIE, 9K30-U SHJIOTEPMHUUECKHE, PEAKI[MH HOHHOTO OOMEHa),
PacTBOP, JIEKTPOIUTHI, HEIIEKTPOIHUTHI, SJIEKTPOIUTUUECKAST TUCCOIHAITHS,
OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMHUECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpHUSI XUMHYECKOIO CTPOECHHS
oprannueckux BemiectB A.M. ByTiepoBa, Teopus »IEKTPOIUTUUYECKON
JMccouuanuy, nepuoandeckuil 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH, (HaKTOIOTHUECKUE
CBEJICHUS O CBOWMCTBAX, COCTaBe, MOTYYEHUU U O€30MMaCHOM HCIIOJIh30BAHUH
BOXHEHIINX HEOPTaHWMYECKUX W OPraHWYecKHMX BEIIeCTB B OBITY U
MPaKTUYECKON JIEeATETLHOCTH YETIOBEKA;

- TIP3:ymeTh BBISBIATH XapaKTEpHbIE MPU3HAKU M B3aUMOCBSI3b MU3yUYEHHBIX
MOHSATUH, TPUMEHSATH COOTBETCTBYIOIIUE TTOHSATHUS MTPU OTIMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKHUX BELIECTB U HUX MPEBpAlICHUI;
BBIABJIATE  B3aMMOCBS3b  XMMHYECKMX  3HAHUW €  IOHATHAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;




- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX MTPOOJIeM

0) 6a3oBbIe HcciIe0BaTeIbCKHE AeiiCTBH:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEIIbCKOMN
u MIPOEKTHOM JIETCIIEHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBIIBJISITH MPUYMHHO-CJICJACTBEHHBIE CBSI3HM U
aKTyaJu3MpOBaTh 3a7ady, BbIABUraTh TMIIOTE3Y €€
petieHus, HaXOJIUTh apryMEHThI JUIST
JI0OKa3aTellbcTBa CBOMX YTBEpXKACHHUH, 3a1aBaTh
napameTpbl U KPUTEPUH PEIICHUS;

- AHAJIM3UPOBATh IMOJYYECHHbIE B XOJE PEIICHHS
3a/1aud Pe3yJbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH HW3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETbh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACITEIHHOCTH;

- yYMETb HWHTETPUPOBATH 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABHTaTb  HOBBIC  HJCH,
OPUTHMHAJILHBIE TIOJIXO0/IbI U PEIICHUS;
- CHOCOOHOCTh WX HCIIOJIb30BAaHHS B
IIO3HABATEJIBHON Y COLMAIILHOM MPAKTHKE

npeajiaratb

- IIP4:ymerp uCHOJIb30BaTh HAWMEHOBAHMUSI XMMHYECKUX COCIUHEHUM
MEKJIYHAPOAHOTO COK3a TEOPETUYECKOM W NPUKIAJIHOW XUMUUA H
TpPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX BEUIECTB (STUJICH, alleTHIICH, INIMIEPUH,
denon, dopmanpaerun, yKCyCHas KHCIOTA, TJMIMH, YrapHBIA —ras,
YIJIEKUCIHIBIN a3, aMMHUaK, TallleHas U3BECThb, HEralleHas U3BECThb, IUThEBAs
colla M JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKHX M OPraHUYEeCKHX
BEIIECTB, YPAaBHEHHsS] XHUMHUYECKHUX peakUud, OOBICHATH HMX CMBICI;
MOATBEPKIATH XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOUIMMU HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHUM XUMHUYECKHUX
peaKuuii;

- IIP5:ymeTp ycTaHaBIMBaTh NPUHAUICKHOCTh U3YYEHHBIX HEOPTaHUUECKUX
MOPTraHUYECKUX BEIIECTB K OMPEACIICHHBIM KJIacCaM M TPyMIaM COSIMHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAXKHEWILIME CBOMCTBA; OMNPENEATh BUIBI
XUMUYECKUX CBs3eM (KOBAJICHTHAsl, HOHHAs, METAJUTMYECKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIAaCCU(PHUIIMPOBATH XUMUUECKUE
peaKium;

- IIpl:chopmupoBarh mnpeAcTaBIEHUS: O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHH B TO3HAHUU SIBJICHUM
OpUpOAbl, B (OPMHUPOBAHUU MBIIUICHUS U KYyJIbTypbl JIMYHOCTH, €€
(YHKIIMOHATBEHON TPAaMOTHOCTH, HEOOXOAMMOM ISl pelIeHUsT TPaAKTUUECKUX
3aa4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHON CpeJie;

- [IP7:ymeTr NpPOBOAUTH pacueThl MO XUMHYECKUM GopMylaMm U
YpaBHEHUSAM XUMHUYECKHX pPEaKIUid ¢ UCMOJb30BaHUEM (DU3NUECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIUYECTBEHHON CTOPOHBI: MaCCHI,
o0beMa (HopMaJbHBIE YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; UCIIOIH30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsl TMPUHATUS PEUICHUHM B KOHKPETHBIX
KU3HCHHBIX CUTYAIHsIX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

OK 02.
Hcnosb30BaTh
COBpeMeHHble
cpeAcTBa

B 00s1acTH HEHHOCTH HAYYHOI'0 MO3HAHMS:

- c(OPMHPOBAHHOCTH MHUPOBO33pEHMS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM U OOILIECTBEHHOW NPaKTUKH,
OCHOBaHHOT'O Ha JMAJIOTe KYJbTYp,

-[IP8: ymeTp mIaHUPOBAaTh W BBHINOJIHATH XUMHUYECKUH DKCHEPHUMEHT
(mpeBpallleHusi OpraHUYECKUX BEUIECTB INPU HArpeBaHUU, IOJTyYEHUE
ATWJIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIUU HA aJbICTUIBI,
Kpaxmajl, YKCYCHYIO KHCIJIOTY; JeHaTrypauus O€JKOB IpH HarpeBaHHH,
[[BETHBIC PEaKIUK OEIKOB; MPOBOANUTH PEAKIIMU HOHHOTO OOMEHa,




OMCKa, aHaJInu3a
17
WHTepIpeTaLun
MHPOpMaLMHy, U
MHpOpPMaLMOHH
ble TEXHOJIOTUU
SIS
BbITNIOJTHEHHU S
3a/a4
npodeccruoHalb
HOU
J1esITeJIbHOCTH;

CIIOCOOCTBYIOILIETO OCO3HAaHUIO CBOETO MecCTa B
IIOJIMKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOMN
KYJbTYpbl KaK CPEICTBA B3aUMOJCUCTBUS MEXIY
JIIOIbMU Y [TIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTHM HAy4YHOM [JeATEIbHOCTH,

TFOTOBHOCTh ~ OCYIIECTBJIATH  IPOEKTHYHO U
UCCIIEI0BATEIbCKYIO JEeSTENIbHOCTh
UH/IMBUYAJIbHO U B TPYIIIIE;

OBiageHne  yHUBEpCAJbHBIMH  y4eOHBIMH

NMO3HABATEJIbHbIMH JIeHCTBUSIMMU:

B) padora ¢ undgopmaiueii:

- BJIAACTb HAaBBIKAMH IIOJYYCHUSA I/IH(i)OpMaIlI/II/I nu3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO
OCYILIECTBJIATh OUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETAINIO HHPOPMAIIH PA3TUYHBIX BUJIOB U
dbop™m mpecTaBIeHUS;

- co3JaBaTh TEKCThl B pa3iM4YHBIX (opmarax c
y4€TOM Ha3HaueHUs HMHPOpMauu U LENeBOU
ayIMTOpUHU, BBIOUpas ONTHMANbHYIO  GdopMy
NpEaACTaBJICHUA U BU3yaJIU3alluu,

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpopMmalnuu, €€ COOTBETCTBHE TMPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM,;

- HCTOJIb30BaTh CpeAcTBa WH(OOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTMI B peUICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3aIlMOHHBIX  3aJad ¢  COONIOJeHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH O€30TaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TMpaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAITMOHHOU
0e30I1acHOCTH;

- BJIaZICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHpopManru, THPOPMALMOHHOM 6€30aCHOCTH

OTIpeNIeNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cyibdar-,
kapOOHAT- M  XJOPUA-aHHOHBI, HAa KAaTHOH  aMMOHHS;  peliaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o Temam "Metamwiel" u "Hemeramns") B
COOTBETCTBUHU C TPAaBWJIAMH TEXHUKU O€30MacCHOCTH NpU OOpaLICHUU C
BelleCcTBaMH U J1a0OpaTOPHBIM O0OPY/IOBaHUEM; MPEACTABISATh PE3YyJIbTaThl
XMUMHYECKOT0 IKCTIIEPUMEHTA B (hOpME 3aIHCH YPaBHEHHI COOTBETCTBYIOIINX
peakuii 1 GOpMyIHMPOBATH BBIBOBI HA OCHOBE STUX PE3YJIbTATOB;

- [IP9: ymerp aHAIM3HPOBATh XUMHUYECKYIO WH(MOPMAIUIO, TIOTYyYaeMy0 U3
pa3HbIX UCTOYHHKOB (CpeACTB MaccoBOoi uHpopmanuu, cetb WHTepHET u

JpyTHe);

- IIP6: BnazeTh OCHOBHBIMM METOJAMM HAyYHOI'O IIO3HAHUS BEILECTB U
XUMUYECKUX  sIBIeHUMH  (HaOinrofeHHWe,  U3MEpPEHHE,  SKCIIEPUMEHT,
MOJICJIUPOBAHHUE);

- [IP7: ymerp TpPOBOAWTH pacyeThl MO XUMHUYECKHM QOpMyIaM |
YPaBHEHMSIM XHUMHUYECKHUX pEaKUUH ¢ HCHOJIb30BaHMEM (PU3MUECKUX
BEJINYMH, XaPAKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HopMaJlbHbIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; UCIOIb30BATh
CHUCTEMHBIE XUMHWYECKHE 3HAHMS JUIsI NPUHATUS PEHICHUHM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BELIECTBAMU U UX IIPUMEHECHUEM




JIMYHOCTH,

OK 04. 3¢ dexTrBHO
B3aMMO/IeICTBOBATb U
paboTaTh B
KOJIJIEKTUBE U
KOMaH/I€;

- TOTOBHOCTB K CaMOpPAa3BUTHIO,

CaMOCTOSTEJIbHOCTU U CaMOOIIPEIEIICHHIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
MCCIIEIOBATEIIbCKOM, MPOEKTHOM M COLMAIbHOMN
JIeATEIbHOCTH;

OBananenue YHHMBEPCAJIbHBIMHA
KOMMYHHUKATUBHBIMU JACHCTBUSIMH:

0) coBMecTHasi 1eITeJIbHOCTD!

- TIOHMMAaTb W MWCIOJIB30BaTh IPEUMYILECTBA
KOMaHJAHON W UHIUBUAYAIbHON pabOTHI;

- IpUHHUMAThL OCIIN COBMECTHOU ACATCIIbHOCTH,
OPraHU30BbIBaTh U KOOPAMHUPOBATH JIEUCTBUS I10
ee JIOCTHIKEHHIO: COCTaBIIATH TIJIaH JICHCTBHH,
pacrpenensiaTh pojid C y4eTOM MHEHUN YYaCTHUKOB
00CyX)IaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

- KOOPJMHUPOBAaTH U BBHINONHATH pPabOTy B

YCIIOBUAX pc€ajIbHOIO, BUPTYaJIbHOT'O )41
KOM6I/IHI/IpOBaHHOFO B3aI/IMO,I[eI>'ICTBI/I$I;
-  OCYHICCTBJIATH IMO3UTHBHOC CTPATErHYICCKOC

MOBEJICHUE B PA3JIMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHUE, ObITh HHUITHATHBHBIM
OBiaeHUe YHUBEPCATbHBIMU PeryJsiTHBHBIMU
NeMCTBUSAMMU:

') IPUHSTHE ce0Osl U IPYTUX JIOAei:

- IPUHUMATh MOTHBBI 1 APTYMEHTHI IPYTHX JIOCH
IIPU aHAJIM3€E PE3YJIbTATOB JIEATEIbHOCTH;

- MMPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOJEH

-11P8: YMETh BBIIIOJIHATH

XUMHAYECKUU

IJIAHUPOBATh u
9KCIIEPUMEHT

(mpeBpalleHUs] OpPraHUYEeCKMX BELIECTB IPU HArpeBaHUHU, MOJyUYCHHE
ATUJICHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEaKIMH Ha aibJAErH]Ibl,
KpaxMaj, YKCYCHYIO KHUCIOTY;ICHaTypanus O€NKOB IpU HarpeBaHMH,
[[BETHbIE peaKkUUu OCJIKOB; MPOBOAUTh pEAKIMM HOHHOIO OOMeEHa,
OIpeNeNATh Cpey BOJAHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyibdar-,
kapOOHAT- ®  XJOPUA-aHHOHBI, HAa KAaTHOH  aMMOHHS;  peliaTh
AKCIIEpUMEHTaJbHbIE 3aaun 1o Temam "Merambl" u "Hemeramnsl") B
COOTBETCTBUM C TMpaBWJIaMH TEXHMKH O€30MacHOCTH NpU OOpaILIeHUU C
BEIIECTBAMH U J1a0OpaTOPHBIM 000pYIOBAHUEM; MPEACTABIATh PE3YJIbTaThI
XUMHUYECKOT0 HKCIIEPUMEHTa B (hOpMe 3aliCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIupOBaTh BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB




Ha OIIHOKM;
- pa3BUBATh CIOCOOHOCTH TOHUMATh MHP C
MO3UIUH JIPYTOr0 YeJIOBEKa,;




OK 07. ComencTBOBAaTh COXpaHEHUIO
OKpY:KawlleH cpeabl,
pecypcocbepexeHH0, TPUMEHSTh 3HaHHUS
006 U3MEHEeHUU KJIMMaTa, NPUHIUIIbI
GepeXJIMBOro MPOU3BO/CTBA,

3P PeKTUBHO J€CTBOBATh B
Ype3BbIYaWHbIX CUTYaALUSIX;

B 00J1acTH DK0JIOrHY€CKOr0 BOCIIUTAHUSA

- ¢OPMHUPOBAHHOCTH IKOJIOTUYECKOM
KYJbTYPBI,

MMOHMMAaHUE BIIUSHUSA COLUAIBHO-
HKOHOMHYECKUX

MPOIIECCOB  HAa  COCTOSIHHE
MIPUPOAHOMN 31

COIIMAIBHOW  CpeIlbl, OCO3HAHHUE
rI100aJILHOTO

XapaKTepa SKOJOTUUECKHUX MPpobIeM;

- IUIAHUPOBAHUE M OCYIIECTBIICHUE
JNIEUCTBUIL B

OKpY’KaIoIlle cpelie Ha OCHOBE 3HAHHS
nenemn

YCTOMYMBOTO PA3BUTHS YETIOBEUECCTBA,;

AKTUBHOE HENpPUATHE JCHUCTBUH,
MPUHOCSIINX

BpEIl OKPYXAIOIIEH cperie;

- yYMEHUE IPOTHO3UPOBATH

HeOJIaronpusiTHbIE
JKOJIOTUYECKHUE ITOCIEACTBUS
MpePUHUMAEMbIX
JNEWCTBUM, TPEAOTBPALIATh UX;
- paclupenue OITBbITa

eI TEILHOCTH

9KOJIOTHYECKOMH HAITPaBJIICHHOCTH,;
- OBJIaACHUC HAaBbIKaMH yqe6Ho-

-[TP1: chopmupoBaTh IpeACTaBICHUS: O  XUMHYECKOM

COCTAaBJISIIONIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIA XUMUU B MO3HAHUU
SIBJICHUI
OpUPOabl, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYPhI
JUYHOCTH, ee

(yHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs
MPAKTUYECKUX

3a/1a4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
310POBBIO U

MPUPOIHOM CpeJIE;

-IIP10: ymers cobmoaTh MpaBuiia SKOJIOTHUECKU
11e7Ieco00pa3HOTO MOBEICHUS B

OBITY W TPYAOBOW NEATETLHOCTH B LIETSAX COXPAHEHHUS CBOETO
30pOBbS U

OKpYKaroIIel MPUPOJAHON CpPEibl; YUYUTHIBATH OMACHOCTh
BO3JICUCTBUS Ha

JKUBBIE OPraHHU3Mbl ONPEEICHHBIX BEIIECTB, MOHUMAas CMBICI
MTOKa3aTeIst

MPEAEIIBHON JOITYCTUMON KOHIEHTPALIUH




HCCIIEA0BATEIBCKOM, IPOEKTHOMN U
COLIMAIbHOMN
NEeSATEIbHOCTH;
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2. CTPYKTYPA U COJAEPKXAHUE OE[[[EOEPA3OBATEJILHOﬁ JUCIHHUIIIUHBI
«XHUMHUSA»

2.1. O0beM JTUCHUIIMHBI U BUAbI YUeOHOH padoThl

Bun yueOHoii padoThl O0Bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AU CHHUIIIMHBI 52

B T.4

OcHoOBHOE coiep:KaHue 48

B T. Y.:

TEOpeTUIeCcKoe 00yUeHUe 32
MIPaKTUYECKHUE 3aHITUS 16
CamocrosTenbHas padoTa 4

HpO(l)eCCl/IOHaJII)HO-Opl/leHTI/IPOBaHHOQ coaepkanue (conepmaﬂue

NMPUKJIAJTHOT0 MO1YJIA) 6
BT. U..

TeopeTudeckoe o0yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpoMeskyTouHasi aTTecTalus (3a4eT) 2
CamocrositeibHas padoTa o0y4aromerocs 4
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2.2. TemaTu4yecKHi NJIaH U CO/iePKAHNE TUCIUILTHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), OBLeM 12co dopMuUpyeMble,
. 'beM 4acoB
pa3aesioB U TeM JadopaTopHble M MPaAaKTHYECKHE 3aHATHSI, MPUKJIATHON MOTY.JIb KOMIIeTeHI[H !
1 2 3 4
OcHoBHOe coJep:kaHue 52
Pa3nea 1. OcHOBBI cTpOEHNS BellecTBA 6
Tema 1.1. OcHOBHOE cojIep:KaHue 4 OK 01
CtpoeHue aToMOB
XUMHUYECKUX Teopernueckoe odyuenue 2
AJIEMEHTOB H
pupoa C . .
. OBpEMEHHasi MOJIe]b CTpoeHUss aroMa. CHMBOJWYECKHH S3BIK XUMHUU. XUMHUYCCKHUN JJICMEHT.
XUMHUYCCKOU
OnektpoHHas koHpurypanus aroma. Kiaccudukaims XUMUYECKHX 3JIEMEHTOB (S-, P-, 0-3JIEMEHTHI).
CBSI3H -
BanentHsie  anmekTpoHbl.  BameHTHocTh.  DNEKTpoHHass — MPUPOAAa  XMMHUYECKOM  CBS3W. 2
DNeKTPOOTPUIIATETFHOCTh. BuABl XWMHUYECKOW CBA3M (KOBAJICHTHAs, HWOHHAs, METAJTHYECKas,
BOJIOPO/IHAs) U CITOCOOBI €€ 00pa3oBaHUs
IIpakTuyeckne 3ansitus Nel 2
Pemenne 3ajaHvii Ha UCMHOJIB30BAHME XHWMHUYECKOW CHMBOJIMKM W Ha3BaHUM COEIMHEHHH MO
HOMEHKJIAType MEXIYHApPOJHOTO COI03a TEOPETHYECKOM M TMPUKIATHON XUMHH WM TPUBUAIBHBIX
Ha3BaHUU TSI COCTaBIICHUS XUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCIUHEHHH (OKCHUIOB, CYIb(HUIIOB,
TUAPUIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COSAMHEHU OT/IETHHBIX KJIACCOB. 2
[IpakTHueckue 3aJaHusl HA YCTAHOBJICHHUE CBSI3M MEXKY CTPOSHHUEM aTOMOB XMMHYECKHUX DJIEMEHTOB U
MEPUOINYECCKIM H3MEHEHHEM CBOMCTB XHMHUUYECKHX JJIEMEHTOB M MX COCIUHEHHH B COOTBETCTBUH C
nosnoxeHnueM [lepruonueckoi CuCTEMBI.
Tema 1.2. OCHOBHOE cojlep:KaHHe 2 OK 01
Ileproanueckuii OK 02
3aKOH U Ta0uIa 2

.. MenaeneeBa

IIpakTHYeckHe 3aHATUA
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[Tepuonnueckas cucrema xuMuueckux 3semMeHToB .M. Menneneea. ®u3nueckuii CMbICIT
[lepuoanueckoro 3akoHa J.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUECKUX

3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MTOJIOKEHUEM
XUMUYecKoro aieMenta B [lepuoandeckoil cucreme. MUpOBO33pEeHUECKOE U HAYYHOE 3HAYCHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMCHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIui0 XUMUYECKUX
asieMeHTOB «MeTtayuinueckue / HeMeTalTnIeCKUe CBOMCTBA, AJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKHUX
AJIEMEHTOB B COOTBETCTBHH C UX JICKTPOHHBIM CTPOCHUEM H TIOJIOKCHHEM B ITEPHUOANYECCKON CHCTEME
XUMHU4YecKux dyiemeHToB .M. Menaeneera»

Pa3znen 2. XumMnuyeckue peaxkuuu

Tema 2.1. Tumsl
XUMHUYECKUX
peakuuii

OcHOBHOe coJiepKaHue

Teoperuueckoe o0yueHue

Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIUi C y9acTHEM HeopraHudeckux BemiectB. CocTaBieHue
ypaBHEHUN peaKIUui COeIMHEHNs, PA3I0KEHUsI, 3aMEIIIeHHs], 0OMEHa, B T.4. PeaKlUuii TOPEeHUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBnenue U ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUI METOJIOM JIEKTPOHHOTO
Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIe, MPOU3BOICTBEHHBIX Mpolleccax u
KU3HEIEATSIIbHOCTH OPraHU3MOB

IpakTnyeckue 3ausitus Ne2

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUETHI 11O
YPaBHEHUAM XUMHUUYECKUX peakuuii. Mosib Kak eAuHHWIla KOJWYecTBa BemiecTBa. MoisipHas macca.
3aKOHBI COXpaHEHHUs Macchl M dHepruu. 3akoH ABoraapo. MouspHbi 00beM ra3oB. OTHOCHUTEIbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKUX PEAKIUH C MCIOJIh30BAaHHUEM MAacCChl, 00heMa
(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.
DJIEKTPOIUTHYECKA
g JUuccouuanus u

OcHoBHOe coepxaHue

Teopernueckoe odyuenue

OK 01
OK 04
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WOHHBIA 0OMEH

Teopus 3MeKTPOIUTHUECKON Aucconuanuu. MoHbl. DIeKTpOIUTHI, HEAJIEKTPOIUTHI. Peakiiuu MOHHOTO

ooMmena. CocraBiieHHE peaKHHI;'I HOHHOI'0 OOMEHa IMIyTEM COCTABJICHUA HX IIOJIHBIX M COKPAIICHHBIX
HMOHHBIX ypaBHeHI/If/'I. KucnoTHO-0CHOBHBIE pCaKknuu. 3aIIaHI/ISI Ha COCTaBJICHHUC MOHHBIX peaKHI/Iﬁ

IIpakTnyeckoe 3anaTus Ne3

[IpakTuueckas padota “TuUbl XMMHUUYECKUX peaKLnn”.

HccnenoBanue THIOB (110 COCTaBY M KOJIMUECTBY MCXOTHBIX U 00Pa3YIOIINUXCS BEIISCTB) U MPU3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOTO 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX
pacTBOpOB. 3aJlaHKs HA COCTABIICHUE MOHHBIX PEaKIINil

Pazpnen 3. CTtpoeHue ¥ CBOMCTBA HEOPTraHNYECKNX BelIeCTB
Tema 3.1. OcHoBHOE coJep:KkaHue OK 01
Knaccudukanus OK 02

HOMEHKJIATypa U
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

TeopeaneCKoe oﬁyqelme

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanns HeopraHuueckux BemecTs. IIpocTsie U crokHbIe
BeniecTBa. OCHOBHBIE KJIACChl CII0KHBIX BEIECTB (OKCHIbI, THIPOKCHIBI, KUCIIOTHI, COJH). B3aumMocBs3b
HEOpPraHMYECKUX BEIIEeCTB. ArperatHble coCTossHUA BeuecTBa. Kpucramnmndyeckue u amopdHbie
BellecTBa. TUMBI KPUCTAUITMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHAsl, HOHHAsI, METaJUInYecKas).
3aBUCUMOCTh (PU3MUYECKHUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTHU BELIECTB OT BUJ1a XMMUYECKOM CBSA3H U TUIIA KPUCTATUIMYECKOU PEIIETKU.
[IprunHbI MHOrOOOpa3us BEIIECTB

IpakTnyeckue 3ansitus Ne 4

Homenknarypa HeopraHM4eCcKMX BEIIECTB: Ha3BaHME BEIIECTBA UCXO/AS U3 UX XUMHUYECKOH (hOPMYIIbI
WM COCTaBJIEHUE XUMUYECKON (POPMYJIIbI UCXOS U3 Ha3BAHUS BEIIECTBA IO MEXIyHAPOIHON
(MIOITAK) nin TpuBHaIbHOM HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUA MO KIacCU(pUKALKK, HOMEHKJIAType M XHUMHUYECKUM (Qopmyiam
HEOpPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIAcCOB (yrapHbId ra3, yrjeKUCIbId ra3, aMMHak, ramieHas
U3BECTh, HETallleHasl U3BECTh, MUThEBAst COJIAa M IPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUECKHX
BEIIIECTB, ONPEAEIATh IPUHAIICKHOCTD K KJIaccy.
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Ncrounnku xumudeckoi napopmanuu (CpeacTB MaccoBoi MHGOpMaIuu, ceTh IHTepHET U ApyTHe).
[Touck nHdpopmaum Mo Ha3BaHUSAM, UIEHTU(DUKATOPaM, CTPYKTYPHBIM (popmynam

Tema 3.2. ®uszuko-| OcHOBHOE coep:KaHUE 4 OK 01
XUMUYECKHE OK 02
CBOICTRA Teoperuyeckoe o0yueHue 2
HEOPraHUYECKUX .
Mertamnbl. O0mue ¢uznyeckue U XUMHUYECKHe CBONCTBAa MeTauioB. CrocoObl MoJydyeHus. 3HaYCHHE
BEILECTB
= METAJUIOB ¥ HEMETAJUIOB B IIPUPOAEC M KU3HEIEATEIBHOCTH 4YeJIOBeKa W opraHu3moB. Kopposus
METAJIJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAIIIOB OT KOPPO3UU
Hemeramner. OOmue ¢u3nueckne W XUMHYECKHE CBOMCTBA HEMETA/UIOB. THWNHYHBIE CBOWCTBA 2
nemetaiioB [V— VII rpynn. Knaccudukamus 1 HOMeHKIaTypa cCOequHEHN HemeTauioB. KpyroBopoTsl
OMOTEHHBIX IIEMEHTOB B IIPUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHUI0B, THAPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIINX OKCHJIOB U THAPOKCHJIOB
IIpakTuyeckne 3ansaTus NeS 2
CocraBiieHrne ypaBHEHMH XMMHMYECKUX PEAKIMI C ydyacTHEM MPOCTBIX U CIIOKHBIX HEOPTaHWYECKUX
BEIIECTB: METAJUIOB W HEMETAIJIOB, OKCHUIOB METaUIOB, HEMETAUIOB U aM(pOTEpPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIAPOKCUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEePU3YIOLIUX UX CBOWCTBA. 2
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUI Ha CBOMCTBA, COCTAB, ITOJyYEHUE H
0e30MacHOe HCIOJb30BaHNWE BAKHEHIIMX HEOPraHMYECKHMX BEIIECTB B OBITY W TMPAKTUYECKOU
JEeSITeIbHOCTH YeIOBEKa
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKUX BelllecTB 18
Tema 4.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanmus,
CTpoeHHe 1 Teoperuueckoe o0yuenue 2
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HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

IlosiBieHME U pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak HayKu. [Ipenmer oprannueckoir xumun. Mecro u
3HAYEHUE OPraHUYECKONW XMMHMH B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHUE KaK IOPSNOK COCIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUS OopraHudeckux coeanHeHuit A.M. Bytieposa.
VYrinepoaHblii CKEJIET OPraHWYECKOM MOJEKYJIbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO
CTPOEHHUs MOJIEKyI1. M3omMepus U U30MepBL.

[lonatue o ¢ynkuuoHanpHoW rpynmne. Paaukan. [lpuHOMDBl KinaccUpUKAMM  OPraHUYECKUX
coequHeHUl. MexayHapoaHas HOMEHKJIaTypa M IPUHLMIBI  HOMEHKIATYpbl  OPraHUYECKUX
coenuHeHuil. IlonaTue 00 a3oTconepKalluX COEAUHEHUSAX, OMOJIOTMYECKH AaKTHBHBIX BeIIECTBaX
(yrneBomax, >kupax, OelKax W Jp.), BBICOKOMOJIEKYJSPHBIX COCAMHEHHUSIX (MOHOMEp, TMOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3ansaTus Ne6

Homenknatypa OpraHM4YecKUX COEIMHEHUN OTAENbHBIX KJIAcCOB (HACHIIIEHHBIC, HEHACBHIIIEHHBIE U
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, COUPTHI, (DEHOIIbI, aJbJIerH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBiieHHE TIOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPTaHUYECKUX BEIISCTB OTICIHHBIX
KJIACCOB, HUCIIONb3ysl HMX HA3BaHUS 10 CHUCTEMATUYECKOW M TPUBHAIBHOM HOMEHKIAType (STHJIEH,
aneTuseH, riauiepu, (eHon, QgopManpieruy, yKCycHas KHUCIOTa, TJIMIHMH). PacueTsl mpocTeifeit
(bopMyITbI OPraHUYEeCKOM MOJIEKYJIbI, HCXO/Is U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa

OcHoBHOE COAECPKaAHUEC

12

Teopernueckoe odyuenue

OK 01
OK 02

OpraHUYEeCKuX
COCTUHEHUN

@U3MKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIEeNbHBIX KJIAcCOB (OCOOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U obmas popmya; nzomepus;
¢du3nyeckne CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI MOMYUYSHHUS):

— TpenebHbIe YIIIEeBOAOPObl (aIKaHbl M IMKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OAMH M3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOJA0POI0OB, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (aJKeHbl, AJIKUHBI M aJKaJWeHbl) M apoMaTHYEeCKHe YIJIeBOJAOpoibl. [ opeHue
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJI1 CBAPKU M PE3KU METAJNIOB

OK 04
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— KHUCIIOpOIcOoiepkKalliue COeAMHEHUs (CIIUPTHI U (DeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, aJbACTUIbI
U KETOHBI, >KHUPBI, YIIeBOjbl). lIpakThueckoe MPUMEHEHHE OJTUJICHIJIIMKOJSA, TIHIEepUuHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeryuaa, YKCYCHOM KHCIOTBL. Mpbula Kak COJM BBICIIHUX
KapOOHOBBIX KUCIIOT. Moroliire cBOMCTBA MbLIa

— a30TcojepKalllie COeIUHEHHS (aMUHBI W aMUHOKHCIOTHL, Oellku). BBICOKOMOIIEKYIIsIpHbIE
COEMHEHUS (CUHTETUYECKHE U OMOJOTMYeCKH-aKTUBHBIC). MoOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[TonnMepu3zanus 3TUIEHA KAK OCHOBHOE HAIIPABJIEHUE €TI0 UCII0JIb30BaHMSL.

I'enetrnyeckas CBsI3b MEX/1y KJIaCCaMU OPTaHUYECKUX COSTUHEHUN

CBoiicTBa OpraHMYEeCKMX COEAMHEHUH OTHENbHBIX KJIAcCOB (TpUBHANbHAs W MEXIyHapoaHas
HOMEHKJIATypa, XMMUUECKHUE CBOMCTBA, CIIOCOOBI MOIY4YEHHUs]): MIpeAeabHbIe (AJIKaHbI U LIUKJIOAIKaHbI),
HenpeaeabHble (AIKEeHbI, JIKUHbBI U aJIKaJJUeHbl) 1 apOMaTHUYECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KHCIOTBI W 3(QUpPBI, AIbJErHAbl M  KETOHbl, AaMHHbl W  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHus Ha COCTABICHUE YPAaBHEHUN XMUMHMYECKHX PEaKUUi C
y4acTUEM OPTaHUYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBneHue cxeM peakiuuid (B TOM 4YHCIE€ MO MPEAJIOKEHHBIM LENOoYKaM MpeBpalleHU),
XapaKTepU3YIOINUX XUMHUUECKHUE CBOWCTBA OPraHUYECKUX COEAMHEHHUH OTAEIbHBIX KJIACCOB, CIOCOOBI
UX TIOJIy4eHMS W Ha3BaHUE OPraHWYECKHX COCAVMHEHUN II0 TPUBHAIBHOM WM MEXKIyHApOIHOU
CUCTEMATUYECKON HOMEHKIIATYPE.
PemeHne mpakTHKO-OPHUEHTHUPOBAHHBIX TEOPETHMYECKUMX 3aJaHUM HAa CBOWCTBA OPraHMYECKHUX
COCIMHEHMI OTIENbHBIX KJIACCOB

Tema 4.3.
Wnentuduxanus
OpTraHUYECKHUX

OcHoBHOE coepxaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
OK 04
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B€IICCTB, UX

BI/IOOpFaHI/I‘leCKI/Ie COCAUHCHUS. HpI/IMeHeHI/Ie h Ouojgoruyeckas POJib YTJIEBOIOB. Oxucienue

3HaICHHUC 1 YITIEBOJOB — HCTOYHUK DHEPrMU JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHHs aMHUHOKHUCIIOT. )
TIPUMCHCHHC B [IpeBpamienus OeNKOB NHINM B OpraHumsMe. buonorumueckue (GyHkuuM OenkoB. buomormdeckue
ObiTOBOH 1 _ | dyHsxumn sxupos. Poss opranrdeckoii XUMHUK B PELICHAN HPOOJIEM MHIEBOI 6€3011aCHOCTH
MIPOU3BOICTBEHHOM . .
eATEBHOCTH Ponp opranudeckoid XMMHUM B PEHICHHH MPOOJIEM JHEPreTUYECKOW Oe30MacHOCTH, B Pa3BUTUU
— MEJMIIMHBI, CO3JAHUH HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHbBIC HCTOYHUKU
sHeprun). OnacHOCTh BO3/ICUCTBHS HA )KMBBIE OPraHU3Mbl OPIAHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
(YyrineBosopobl, CHUPTHI, (DEHOJIBI, XJIOPOPTraHUYECKHE IMPOU3BOJHBIC, ANbIETHAbl U Jp.), CMBICI
[O0Ka3aTessl PeebHO JOIYCTUMONW KOHIEHTPAUU
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE CO/lep:KaHMe (CoAepKaHHe MPUKJIATHOT0 MOAYJIA)
Pa3nen 5. XuMus B ObITY ¥ IPOU3BOACTBEHHOI /1esiTeIbHOCTH YeJI0BeKa 6+4 cam OK 01
paé OK 02
OK 04
Xumusi B ObITY U [ OcHOBHOE coep KaHHe 6 OK 07
MIPOU3BOICTBEHHOM
JeATETbHOCTH Teopernueckoe o0yuenmne 2
yesioBeKa
Hogeiimie nocTHXeHNS XUMHUYECKOW HAyKW M XUMHUYECKON TeXHOJIOTHH. Posib XuMUu B 0OecrieueHun
HKOJIOTMYECKO, SHEPreTUUECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTUU MeAMLIMHEI. [IpaBuina novcka u 5
aHaM3a XUMHUYEeCKOW WHGOpMAllMU W3 Pa3IUYHBIX HCTOYHUKOB (HAy4YHas W y4ueOHO-Hay4yHas
JauTepaTypa, cpeicTBa MaccoBoi mHpopMaluu, cetb IHTepHeT)
IIpakTuyeckue 3ansaTus Ne 7, 8
[Touck u aHanM3 KEMCOB O MPUMEHEHWH XMMHYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM OyIymiei
npodeccHoHAbHOM ~ AEATeTbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENBHBIE  MaTepualbl,
KOHCTPYKIIMOHHBIE ~MaTepualibl, KpPAacKW, CTEKJIO, KepamMuKka, Marepuaiabl Il JJIEKTPOHUKH, 4
HaHOMaTepHalbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKHA HHEPrUH, OPraHUYECKUE U MHUHEpaIbHBIC
ya00peHus, TeKapCTBEHHBIE BEMIECTBA, OBITOBAS XUMHUSI.
3amura: [IpeacraBnenue pe3yabTaToB pelieHus KeicoB B (hopMe MUHU-IOKIIA/Ia C IPe3eHTAIUuei
CamocrosrenbHas paboTta 4

[ToaroroBka MaTepuasnoB s 3aUThI Keiico.Iloaroroska k auddepeHupoBaHHOMY 3a4eTy

1o




IIpome:kyTouHas aTTecTAlMSA 1O JUCHUILIHHE (TU(PepeHUMPOBAHHDBIN 3a4eT)

Bcero

52
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3. YCJIOBUA PEAJIN3AIIMA MTPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIUITIINHBI

3.1. TpeGoBaHusi K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0
Jns peanuzanuu MOporpamMMbl JUCHUIUIMHBI JIOJDKHBI OBITH TNPEAYCMOTPEHBI CIIEAYIOIINe
CIEIMANIbHBIC TOMEIICHUS: YIeOHbI KaOMHET XUMHUH W/ WU Y4eOHON XUMUYEeCKO 1ab0opaTopuu.

O6opynoBanue yueOHOro kKadémHera (HarjsiiHble MOcoOMsi): HAOOPHI MIAPOCTEPIKHEBBIX
MoJiele MOJIEeKyJ, MOJICIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIUU MPOCTHIX M CIIOXKHBIX BEIECTB
U/WIM KOJUIEKIIMH TOJMMEPOB; KOJIJIEKIMS TOPHBIX MOPOJ M MHHEpasioB, Tabiuia MeHneneesa,
yueOHble (UIbMBI, IU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHUs: KOMIIBIOTEP C YCTPOMCTBaMHU BOCIIPOU3BENCHHS 3BYKa,
MYJIbTUMEIHA-TIPOCKTOP C IKPAHOM, MYJIbTUMEINIHAS TOCKA.

O0opynoBanue JaGopaTopum M Ppadoyux MecT Ja0OPATOPUU: MEH3YPKH, MUIECTKH-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIyTbl, IPEIMETHbIE U TOKPOBHBIE CTEKJIA, MJIAHIIETH AJIs
KaleJbHBIX peakluid, GuiIbTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISHHbIE MPOOUPKH, PE3NHOBBIC
npoOKu, QoHapHKu, HaOOp PEaKTUBOB, CTEKIJISHHBIC MAJTOYKH, IITATHBBI JJIs MPOOMPOK; MEpHBIE
WIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JeiuTeNnbHble nunuHapuieckue (50-100 mut), crynku ¢
necTukoM, (GapdopoBbie YaIIKK, MHHLIETH, (PUIBTPHI OyMakHBIE, BaTa, Mapisl, 4acOBBIE CTEKIA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIC IITATHBBI, CIIUPTOBBIE TOPENKU, CIHYKU, TPUOOp ISl TOTyYEHUS
ra3oB (WM IpoOHUPKa ¢ Ta300TBOHOM TPYOKOM), AepkKaTeIu sl TPOOUPOK, CKIISTHKH JIJIST XPAaHCHUS
pPEaKTHBOB, pa3fgaTOUYHbIC JIOTKH;, XuMmuueckue ctakanbl (50, 100 u 200 mur); mmaTtenaw; MUHLETHI;
TUTEJIbHbIE LIUIIbI; CEKYHAOMEPDI (TaliMepbl), MepHble TpoOupku (Ha 10—20 mi1) U MepHBbIE KOJIOBI
(25, 50, 100 u 200 mur), BoasiHAst OaHS (MJIM TEPMOCTAT), CTCKJISHHBIC MAJIOYKH; KOHHYECKHE KOJIOBI
st tTutpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJOCKU AJs ompenenenus pH u crangaptHas
WHAMKATOpHAs IIKaJa; YHUBEPCAIbHBIN HHIUKATOp; nuneTku Ha 1, 10, 50 mia (unu go3atopsl Ha 1, 5
u 10 mur), GropeTku JUIst TATPOBaHUs, MeAUIMHCKUE mmpuilsl Ha 100—150 mi, mabopaTopHble n/unm
aHaJIUTUYECKUE Bechl, pH-MeTpsl, cymmiibHbIN 1IKad, U ap. JabopaTopHoe 000pyI0BaHUE.

3.2. AudopmanuoHHOe ofecnievyeHne peaaTu3auui NporpaMmbl

OcHOBHbIE NeYaTHbIE U3IAHUA

1. Tab6puensn, O. C. Xumus : 10-ii kinacc (6a30BbIil ypoBeHsb) : yueobnuk / O. C. 'aGpuenss,
N. T. Ocrpoymos, C. A. CnaakoB. — 5-e u3a., crep. — Mocksa : [Ipocsemenune, 2023. — 128 c. :
170 - ISBN 978-5-09-107222-8. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2089902 (nara obpamenus: 09.02.2024

2. T'abpuensn, O. C. Xumus. 11-i1 kiacc (6a30Bblil ypoBeHs) : yuebHuk / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. CnagkoB. — 5-e u3f., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. :
WII. - ISBN 978-5-09-103623-7. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2089904 (nata oopamenus: 09.02.2024). — Pexxum noctyna: mno
TIOJTITHICKE.

3. Amn¢uHorenosa, M. B. Xumus: yd4eOHUK U MPAKTUKYM JUIsL CPETHETO MPOdecCHOHATBHOTO
oOpaszoBanus / U. B. AudpunorenoBa, A. B. baOkos, B. A. IlonkoB. — 2-e u3x., Hcnp. U JOM. —
Mocksa: U3znarensctBo FOpaiit, 2022. — 291 c.

4. Ileromuxuna, H. A. O6mas xumus: yueouuk mus CIIO / H. A. Hleronuxuna, JI. B.
Munaesckas. — CanxTt-IletepOypr: Jlans, 2021. — 164 c.

5. Hukonbckuii, A. b. Xumus: yd4eOHUK M MPAKTUKyM JJIsi CPEIHEro MpodecCHOHATBLHOTO
obpazoBanus / A. b. Hukonbckmii, A. B. CyBopoB. — 2-e u3z., mepepad. u jgomn. — Mocksa:
W3narenscrBo Opaiit, 2022. — 507 c.

6. Xumus: yuyeOHUK Ui cpeHero npodeccuonanbHoro oopasosanus / FO. A. Jlebenes, I'. H.
®daneeB, A. M. TI'ony6es, B. H. [llanmoBam; mox obmeit penakiueit . H. ®angeeBa. — 2-¢ u3n.,
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nepepad. u gon. — Mocksa: M3narensctBo KOpaiit, 2022. — 431 c.

7. Tabpuensn, O. C. Xumus. 10 xnacc (6a3oBbiit ypoBeHs) : yuebnuk / O. C. I'abpuenss. - 10-
e u31., crep. - Mocksa : U3narensctBo "llpocBemenne”, 2022. - 192 c. - ISBN 978-5-09-101657-4. -
Tekct : amektponnbiii. - URL: https://znanium.com/catalog/product/2090098 (nara oOpameHus:
09.02.2024). — PexumM JOCTYIIA: 110 TMOIIMKCKE.

8. Jlemmna, O. B. Xumus : yueobnoe nocooue / O.B. Jlemuna, .M. 'onoBHeBa. — Mockga :
NH®PA-M, 2024. — 257 c¢. — (Bricmiee obpazoBanue). - ISBN 978-5-16-018999-4. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/2082631 (nata obpamienus: 09.02.2024).
— PexxuM nocryma: 1o noarnucke.

I[OHOJIHHTCJILHLIC HCTOYHUKH

1.  Xwumwus. 10 kmacc. Yriy6néunsiii yposens : yueOHuk/ B.B. Epemun, H.E. Ky3pmeHko,
B.U. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. — M.: [Ipocsemienue, 2022. —
446, [2] c.: nn.

2.  Xwmwus. 11 xmacc. Yrimyonéunsiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. Jlpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 478, [2] c.: wi.

3. Xumusa. YrayOnenusiii ypoBeHb. 10—11 kmaccel: pabouas mporpamma K junud YMK
B.B. Jlynuna: yue6Ho-mMeTonuuyeckoe nocodue / B.B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, 3.1O.
Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4.  Meronuueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B.W. Tepenuna,
A. A. llpo3nosa u np. «Xumus. YriayoneHabsiil yposenby. 10 kinace / B. B. Epemun, A.A. [Ipo3aos,
N.B. Epemuna, B. 1. Maxonuna, O. 0. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. :
WiI.

5. Meroauueckoe nocodue k yueoOnuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3nosa
u Jp. «Xumus. YrinyOnennslid yposenby». 11 kmacc / B. B. Epemun, A.A. JIpo3znos, 1.B. Epemuna,
H.B. Bonkoga, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ilpoda, 2018. — 423 c. : u.

6. TIycesa, E. B. Xumusa mis CIIO: yueOHo-MeToanueckoe nocodue / E. B. I'yceBa, M. P.
3uranmmna, /1. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekcr:  onmekrponsbiid //  Jlab @  3MeKTpOHHO-OMONMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nara oOpamenus: 14.10.2022). — Pexum pocTyma: Juist
aBTOPU3. NIOJI30BATEIIEH.

7. labpuensu, O. C., Jlbicoa, I'. I'. Xumus: kHura 11s mpenojaBarens: y4e0.-MeToj.
nmocooue. — M. Akanemust, 2012. - 332 c.

HNHTepHeT-pecypcsl

1. hvsh.ru— Xypuan «Xumus B mkomue».

2. https://postnauka.ru/themes/chemistry — nekmuu mno xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuyHo-monynsipHbIif  TIPOEKT «DJIEMEHThI OO0JIbIION Haykw» ((Qu3MKa, XHMHs, MaTeMaTHKa,
aCTPOHOMHSI, HAYKH O KU3HH, HayKu 0 3emire). HoBOCTH HayKH, KHUTH, HAYYHO-TIOMYJIIPHBIC CTAThH,
JIEKIMH, SHITUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Cait Hay4uHo-nonyssipHoro xypHana «llorenumam». XKXypuan uzmaéres ¢ 2005 r., ¢ 2011 r. —
pasaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-TIOIYJISIPHOTO KypHaa « XuMus U Ku3Hby. JXKypHan uzgaéres ¢ 1965 r.
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5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITasi 3JEKTpOHHAs OMOJNIMOTEeKa XUMHYecKoro moptana «Chemnet», comepxur yueOHbIE U
UH(POPMALIMOHHBIE MaTepPHaJIbl JJIs IIKOJBPHUKOB M yuuTesed. B Hell MOXKHO HaWTH y4eOHHMKH MO
o01Iell 1 HeOPraHUYECKOM XUMHUH, OPTaHUYECKON XMMHUHU, MyJIbTUMEANaMaTepHallbl, a TAKXKe 3a1a4H
XUMHUYECKHX OJMMITNAJ C PEIICHUSMH, 337]a4i BCTYUTEIbHBIX IK3aMEHOB JIJIs1 a0UTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmannonnsie Marepuansl 00 onummnuanax: MOCKOBCKOW Topojickoi, Bcepoccuiickoii,
MenaeneeBckoi, MexayHaponHoi. IIpuBeneHbl 3agaun TEOPETHUYECKUX M SKCIIEPUMEHTAIBHBIX
TYpOB, MMOAPOOHBIC PEIICHUS, CIIUCKU U (hoTorpaduu nmodeauTesnei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
Cucrema JUCTaHIIMOHHOTO OOY4YEHHs, HaMpaBieHHAas B IEPBYI0 oOdepeAb Ha IMOATOTOBKY K
OJIMMITMA/IAM BCEX YPOBHEH — OT MIKOJBbHBIX 10 MexayHapoaHoi. CalT COAEpKUT OrpOMHOE
KOJIMYECTBO 3aJ]1a4, CITPYNIIUPOBAHHBIX KaK MO TeMaM, Tak U 1o onumnuagam. [1o BceM OCHOBHBIM
pasznenaM XUMHUHU TPUBEAEH TEOPETUUECKUI MaTeprall U pa3o0paHbl PEIICHHS TUIIOBBIX 3a]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJ'I I10 HAHOTCXHOJIOTHUIM. OCHOBHEUI ejiab — paSBI/ITI/Ie O6pa30BaHI/I}I B 06J'IaCTI/I
HaHOTeXHOHOFI/Iﬁ U IIOAroTOBKA K I/IHTepHeT-OJH/IMHI/IaZ[e I10 HAHOTCXHOJIOTHUAM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Ha,[[é)KHaﬂ CIIpaBOYHaA I/IH(bOpMaI_[I/IH 0 XHMHYECKUX JJIEMEHTAaX M UX CBOMCTBaX (Ha AHTIUHCKOM
S3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKosI3bI4HBIN CalT O CBOMCTBAX XUMHUYECKUX YIIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMmepueckuii caliT oHJailH-0Opa30BaHUs, COAEPKUT MHOIO HHTEPECHBIX O0Opa30oBaTENbHBIX
KypCOB M BHUJCOJEKIMHN /I IIKOJIBHUKOB, CTyJACHTOB M y4HMTelIeW. ECTh HECKOJIBKO KypCOB IO
XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camplif aBTOPUTETHBII B MHUPE XUMUU UH()OPMAIIMOHHBIN
UHTEpHET-pecypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/
HOpTaJ'I I10 OpFaHquCKOﬁ X1UMHUHU HA aHT. J'IPIf/iCI(OM SA3BIKC.

14. http://www.xumuk.ru
CaiiT 0 XUMHUU: KJIacCHYeCKue y4yeOHUKH, CIPABOYHHKH, SHIUKIONEINHU, MOUCK OPTraHUYECKUX U
HEOPraHWYECKHUX PEAKLIUi, COCTaBICHUE YPABHEHHM pEaKIUil.

15. http://orgchemlab.com/
CaiiT, moCBAIEHHBIN TPaKTUYECKOI paboTe B 1abopaTopuu
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBHOI
TACIATITAHBI

KOHTpOJ'IB N OLCHKa pE3yJIbTaTOB 06y‘{eHI/IH OCYHICCTBIIACTCA IMPEIIOoaAaBaTCJIEM B IIPOLIECCE
IMPOBCACHUA IMPAKTHUYCCKUX 3aHATHH U J'Ia60paT0pHBIX pa60T, TECTUPOBAHMS, a@ TAKKC BBIIIOJIHCHUA

O6y‘{aIOH_[I/IMI/ICH HHAUBUAYAJIbHBIX 3a,[[aHHfI, IIPOCKTOB, PICCJ'IG,Z[OB&HPIIZ. Pe3y.]'II)TaTBI O6y‘leHI/I${

OIpCACIIA0T, YTO o6yqa}onmeca JOJDKHBI 3HATh, IIOHUMAaTh MU ACMOHCTPHUPOBATH IIO 3aBCPIICHUN
N3YUYCHUA JUCHUIIINHBI.

Jiisa popmupoBaHuUs, KOHTPOJIE U OLEHKU PE3yJbTaTOB OCBOCHHUS YYEOHOW TUCIUILIMHBI
UCIOJIB3YETCSl CHCTEMa OLEHOYHBIX MEPONpPUSITHH, MpeAcTaBisionias co00i KOMIUIEKC y4eOHBIX

MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yjbTaTaMu 00ydeHus u chopmyarpoBaHHBIX ¢ yyetoM OI'OC

COO (mpeametnsbie pe3yabTathl no guciuminie) u I'OC CIIO.

THNbI OLEHOYHbIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabraT 00yueHust .
MeponpusTHii
| OcHOBHOe coJiepKaHue
1 Pa3nes 1. OcHoBBI Popuyauposars
0a3oBble OHATHS H
CTPOEHMs BelllecTBa
3aKOHBI XUMHHU
1.1 |OKO01 |Ctpoenue aroMOB Cocrasmsars xummndeckue |1. Tect «Ctpoenue aTomMoB
XUMHUYECKHX 3JIEMEHTOB |(POpMYJIbl COEIMHEHHU B |XMMHYECKUX JIEMEHTOB U
U IIPUPOJIa XUMUYECKOU |COOTBETCTBUH CO MPUPO/Ia XUMUYECKOM CBA3I.
CBSI3U CTETICHBIO OKHUCIICHUS 2. 3ajgaum Ha COCTABIICHHE
XUMHUYECKUX PJIEMEHTOB, |XUMUYECKUX (HOopMyI
MCXOJS U3 BAIGHTHOCTU M |IBYXaTOMHBIX COSIMHEHHIA
AIIEKTPOOTPHUIIATETILHOCTH |(OKCHUIOB, CYyIb()UIOB, THAPUIIOB
U T.IL).
3. 3aaHus Ha UCTIONB30BaHUE
XUMHYECKOH CHMBOJIMKH H
Ha3BAHUM COEAUHEHUM 10
HOMEHKJIAType MEXTyHAPOIHOTO
COI03a TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUM A5
COCTaBJICHHS] XUMHUYECKHX
(hopMys TByXaTOMHBIX
COEIMHEHUH (OKCUJIOB,
Cynb(UIO0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHU OT/IEbHBIX KJIACCOB
1.2 | OK01 |Ilepmoauueckuii 3aKOH U | XapaKTepu3oBaTh 1. Tect «Merammyeckue /
OK 02 tabmuma J[. 1. XUMHYECKHE JIEMCHTHI B |HEMETAINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUH C MX ANEKTPOOTPHUIIATETLHOCT U

IMOJIOKEHHEM B
MEPUOUYECKON CUCTEME

CPOJICTBO K DJIEKTPOHY
XHUMHAYECKHX JICMEHTOB B
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OK/IIK

Monayas/Pa3znen/Tema

Pe3yabTar 00y4yenus

THIBI OLEHOYHEIX
MeponpUATHI

XUMHYECKHUX DIIEMEHTOB
J.1. MenneneeBa

COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOCHHUEM U MOJIOKEHHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYeCKuX 3yiemeHToB JI.1.
Menpeneeray.

2. [TpakTudeckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3H MEXKIY
CTPOCHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB M UX
COCMHEHMI B COOTBETCTBUU C
nosioxxenueM Ilepuonnueckon
CHUCTEME.

3. [IpakTHKO-OpPHEHTHPOBAHHBIC
TEOPETUYECKUE 3aaHUs HA
XapakTepU3alnio XUMHUUYECKUX
AJIEMEHTOB: «MeTtandyeckue /
HEMETaUIMYeCKUE CBOMCTBA,
3JIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX IEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOJNYECKON CUCTEME
XAMUYECKHX 3JIEMEHTOB

.. Menneneea»

Paznen 2. Xumnueckune
peaxkuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuui

2.1

OK 01
OK 04

THIBI XUMUYECKHUX
peakuui

CoCTaBJsTh peakiuu
COCIMHEHUS, PA3JIOKEHHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIUTEILHO-
BOCCTAHOBUTCIILHBIC
peakinuu

1. 3agauu Ha cocTaBlIeHUE
YPaBHEHUN PEaKLIAN:

— COSIMHCHHUSI, 3aMEeIIICHUS,
pa3ioxeHus, 0OMeHa,

— OKHUCIIUTEITHHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUH C
WCTIOIB30BaHUEM METOIa
AJIEKTPOHHOTO OanaHca.

2. 3ama4n Ha pacyeT MacChl
BEIECTBA WIIK 00BEMaA

ra30B 10 U3BECTHOMY KOJIUYECTBY
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabTar 00y4yeHnusi .
MeponpusaTHI
BEIIECTBA, MAcCe UIH 00BEMY
OJITHOT'O M3 YYaCTBYIOILUX B
peaKLuy BEIIECTB; PaCUEThI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB pEAKIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
IIpUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBisTh ypaBHEHHUS 1. 3aganus Ha cocTaBiieHUE
JUCCOLIMAIMS U MOHHBIN | XMMHUYECKHUX PEaKIUU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaxkuii ¢ yqyacTueM KUcJior,
y4acTueM OCHOBaHMH U COJIEH,
HEOPraHMYECKUX BELIECTB |yCTAaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2. JJaboparopHas padota "Turmbl
XUMHUYECKUX peaKiui”

3 Pa3nea 3. Ctpoenue u |(MccaenoBats crpoenue u|KonrpoabHas padora
CBONCTBA CBONCTBA «CBOlCTBa HEOPraHNYECKUX
HEeOpraHu4ecKux HEOpraHUu4ecKUuX BellecTB)

BeIeCTB BeLIECTB
3.1 |OKO01 |Knaccuduxarmmus, Knaccudumupoarts 1. Tect «Homenknarypa u
HOMEHKJIATypa U HEOpPraHUYECKHE Ha3BaHME HEOPTraHUUYECKUX

CTpOCHHE
HCOPTaHNYCCKUX
BEILIECTB

BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

BELIECTB UCXOJIS U3 UX
XUMHYECKON (POPMYITBI WITH
COCTABJICHHE XUMUYECKON
(bopMyIIBI UCXO/IS U3 HAa3BAHUS
BEILIECTBA 10 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3a1auM Ha pacyeT MaccoBOM
J07U (MAacChl) XMMHUYECKOTO
pJIeMeHTa (COeIMHEHHs) B
MoJIeKye (CMECH).

3. [TpakTrdeckue 3aiaHus 10
KJ1acCU(pUKalU1, HOMEHKIAType U
XUMUYECKUM (popMysiam
HEOpPraHMYECKUX BEILECTB
Pa3IMYHBIX KIIACCOB.

4. IpakTudeckue 3a/1aHus Ha
OTIpEeIEIEHUE XUMUYECKON
aAKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJ1a XUMUYECKON
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THNBI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabTar 00y4yeHnusi .
MeponpusTHii
CBSI3M U THUIIA KPUCTAIIMYECKOM
peleTKu
3.2 |OK01l |Duszuko-xuMu4ecKue YcTaHaBiuBaTh 1. Tect «OcobenHoctu
OK 02 CBOMCTBA 3aBUCUMOCTH (DH3HKO- XHUMHYECKHUX CBOMCTB OKCHIOB,
HEOPraHUYECKUX XUMHUYECKHX CBOICTB KHCIIOT, OCHOBaHUH, aM(pOTEpHBIX
BEILIECTB HEOPraHUYECKHUX BEIIECTB |TUAPOKCHUJIOB U COJIC.
OT CTPOEHUSI aTOMOB U 2. 3aiaHus Ha COCTABJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |ypPAaBHEHUM XMMHUYECKUX PEaKLUU
KPUCTAJUTHYECKOU C YYaCTHUEM MPOCTHIX U CIOXKHBIX
pelIeTKH HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIIOB, HEMETAJIOB U
aM(pOTEPHBIX DIIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBAaHUH 1 aM(OTEPHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHIX
COJIeH, XapaKTepU3YIOUINX UX
CBOMCTBA M CIIOCOOBI MOTYYEHUS.
3. [IpakTHKO-OpHUEHTUPOBAHHbIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOICTBA U MOJTyuYeHUE
HEOPTraHUYECKHUX BEIECTB
4 Pa3nea 4. Ctpoenune u (MccaegoBars crpoenue u| KonrpoabHas padora
CBOIICTBA cBOiicTBa oprannyeckux |«Crpoenue u CBOiCTBa
OpPraHMYecKux BellleCTB OPraHUYeCcKHX BelecTB»
BellleCTB
Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabtaTt 00yueHus Tumst oueﬂoqﬂuux
MeponpusTHii
41 |OK01 |Knaccuduxammus, Knaccudumupoars 1. 3amanus Ha cocTaBieHUE
CTpOEHHE U OpraHWYECKHE BEIIEeCTBA B [Ha3BAaHWN OPTraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COCTMHEHUH 110 TPUBUAIBHON HITH

OpTraHU4YCCKUX BCIICCTB

CTpOCHHEM

MEKTyHapOAHON
crCcTeMaTUYecKOi HOMEHKIIAType.
2. 3agaHus Ha COCTaBJICHUE
TIOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyT
OpPTaHUYECKUX BEIIECTB
OTAENbHBIX KJIACCOB.

3. 3agaum Ha oTpe/eIIeHue
npocteiien GopmMyIibl
OPraHUYECKOM MOJIEKYJIbl, UCXOs
U3 DIIEMEHTHOTO cocTaBa (B %0)

Zb




4.2 | OK01 CBoiicTBa OpraHUYECKUX | Y CTAHABJIMBATH 1. 3amanus Ha cOCTaBIIEHUE
OK 02 |coenuHeHMI 3aBUCUMOCTH (hH3HKO- YpaBHEHUN XUMHUYECKUX PEAKITHI
OK 04 XUMHUYECKUX CBOMCTB C Y4aCTHEM OPTraHUYECKUX
OpPTaHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAHUU HX
CTPOCHUS MOJIEKYJI COCTaBa U CTPOCHUS.
2. 3a/1aHus Ha COCTABJICHUE
YpPaBHEHU XUMHUUYECKUX PEAKIUH,
WUTIOCTPUPYIOUINX XUMHUYECKHE
CBOICTBA C yUE€TOM MEXaHHU3MOB
MPOTEKAaHUS JAaHHBIX PEaKlui U
TeHETUYECKOU CBSI3U
OpPraHMYECKUX BEIIECTB PA3HBIX
KJIACCOB.
3. PacuerHbie 3a1auu 1o
YPaBHEHHSIM PEAKIIHH C y4aCTHEM
OpPraHMYECKUX BEILIECTB.
4. JlaboparopHas paboTa
“IIpeBpaleHnst OpraHuYECKUX
BELIECTB [IPU HarpeBaHUM"
43 |OK01 |Wpentuduxamnms Hccnenosarh 1.[IpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |oprannmyeckux BEIIECTB, |KaUECTBEHHBIC PEAKIIMN  |3aJaHUs O COCTABICHUIO
OK 04 |ux 3HaueHUE U OpPTaHMYECKHUX XUMHYCCKHUX PEaKIU C y9acTUEM
IPUMEHEHNE B OBITOBON |COETMHEHUH OTAETBHBIX |OPraHUYECKUX BELIECTB, B T.4.
Y TIPOM3BOJICTBCHHOM KJIACCOB HCTIOJIb3YEMBIX JIJIST UX
JIeATEIbHOCTH YEII0OBEKa UACHTU(PUKAIMY B OBITY U
MPOMBIIIIJICHHOCTH.
2.JIaGopatopHas pabora:

Il | IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COAepP KaHue (CoepKaHNe MPUKJIATHOTO MOTYJIs1)

5) Pa3nen 5. OuenuBath nocJjieacTus|3ammura Keiica (c yuerom
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccuoHaabHOI
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOI AeATEeJbHOCTH)

AesITeJIbHOCTH AeATeJbHOCTH YeJIOBeKa
qeJjioBeKa C MO3UIIUI
JKO0JIOrMYECKOMI
Oe3onacHoCTH
OK 01 |Xumus B ObITY U OuenuBaTh mocencTaus | KEHC (c yHieTom Oynyumei
OK 02 MIPOU3BOICTBEHHOM OBITOBOM U npopeccHoHaNLHO’
. NEeSTENIbHOCTH) B0O3MOXKHBIE TEMBI
OK 04 NeATeNnbHOCTH uenoBeka |[IPOM3BOACTBCHHON KEWCOB:
OK 07 nesrensHocTH yenoseka ¢ | 1. TloTennenne KJIIMaTa u
TTO3MITHI SKOJNOTHYecKoii | BPICBOOOXKICHHE ra30BbIX|

0€e301acHOCTH

THIPATOB CO JTHA OKEaHa.

2. bynymue marepuansl
CTPOUTCIILCTBA U CTpOHTCHBHOﬁ
TPOYKITUH.
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3. HoBrle maTepuansl ams
00paboTKH MeTaa,
JPEBECHHBI.

4. JIekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPETapaToB
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