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Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI «XUMHUS» pa3paboTaHa Ha
ocHoBe [IpuMepHoil mporpamMmmbl 00IIE00pPa30BATENHEHON YUEOHOU UCHUIIIIMHBI
«Xumus», TpeAHa3HAadeHa [JIs peaju3allid OCHOBHOM MpodeccruoHaIbHOM
obpazoBatenpHol mporpamMmbl CIIO nmo cnenumansHocTu 54.02.01 «Iuzaita» (1o
oTpacisiM) Ha ©0a3e OCHOBHOTO 00mero o0pa3oBaHHUS C OJHOBPEMEHHBIM
MOJIYYCHUEM CpeaHero oobmero oOpazoBanus. PexomenmoBana denepanbHbIM
TOCYJapCTBEHHBIM  aBTOHOMHBIM  yupexnaeHueMm «DenepalibHbIi  MHCTUTYT
pa3Butusi obOpaszoBanus» (PMPO) B kadecTBe NpUMEpPHONW MPOTpaMMbl IS
peanu3anuu OCHOBHOM oOpasoBatenbHOM mporpammbl CIIO Ha 6a3ze OCHOBHOTO
oO1iero o0pa3oBaHus C IMOJYyUYCHHEM CpelHero oomiero oopazoBanus (IIpoToko:n
Ne 14 ot 30 Hos6ps 2022 r.

Opranuzanus-pazpadotunk: BIIOY BO «I'yOepHaTOpcKHil KOJIEMHK HApOAHBIX
IIPOMBICIIOBY.

Pa3zpaboTunku:
[IpoBopoBa CBeTiiana AHATONBEBHA, IPENOABATEINb BBICIIEH KBaTU()UKAITMOHHON
KAaTeropuu

Paccmotpena Ha metoaudeckoit komuccuu BIIOY BO «I'ybepHaTopckuii KOJIemK
HApPOJHBIX ITPOMBICIIOB.



IHosicHuTEeNLHAA 3aNIUCKA

1.1. O6s1acTh NPUMeEHEHUS] IPOTPaAMMbI

Pabouass mporpamma ydeOHOW IUCHUIUIMHBI «XUMUS» SBISIETCS YacThIO
OCHOBHOU MpodecCHOHAIBbHOM 00pa30BaTEILHON MPOrpPaMMbl B COOTBETCTBUM C
®I'OC no cneunansHocTH CIIO 54.02.01 «/luzaiiny» (1o oTpacisMm).

OoOmeoOpa3oBaTenbHas AUCHUIUIMHA «XHUMHs» H3ydaeTcss Ha 0a30BOM
ypoBHE B  00mieo0Opa3oBaTeIbHOM IIMKIE Y4eOHOro TIjJaHA  OCHOBHOWM
npodeccuoHanbHON 00pa30BaTENbHON NPOrpaMMbl. TPyT0EMKOCTh JUCHUTIIMHBI
«Xumus» Ha 6a30BOM YpOBHE COCTaBIsIET 72 yaca, U3 KOTOphIX 64 daca - 0a30BbIN
MOyJIb (6 pa3iesoB) U 8 4acoB - MPUKIATHON Moay b (1 pasmen), BKIFOYAIOIINN
MIPAKTUKO-OPUEHTUPOBAHHOE COJEPKAHME I10 CHenualbHOCTH «/[n3aitH» (1o
otrpacisam). IlpukianHoi Moayiab BKIOYAeT oAuH pasjaen. Pazmen 7 «Xumus B
OBITY W IPOM3BOJCTBEHHOM JCSITCIIBHOCTH YEITOBEKAY.

[To comepxanuto pabodas mporpamma «XUMHs» TPU3BaHA peIIaTh 3amady
dbopMHpOBaHUS IIETOCTHON €CTECTBEHHOHAYYHOM KapTUHBI MUpa U O3HAKOMJICHUS
OoOy4JaronMxcss ¢ METOJaMU TMO3HAHMSI, XapaKTePHBIMH JJII €CTECTBEHHBIX HayK.
Ora 3amaga B OoJNbIIe CTENEHH COOTBETCTBYET HA3HAYCHUIO U3YYCHUS
€CTECTBO3HAHUS B MPOPMISIX TYMAaHHTAPHON HAMPABICHHOCTH - (POPMUPOBAHUIO
COBPEMEHHOTO HAyYHOTO MHPOBO33PEHUS, CAMOOMPEICICHUI0 JIMYHOCTH B
OKpY’KaloIleM MUpE.

3aMeTHOE MECTO B MPOTpaMMe 3aHUMAIOT HHTETPUPYIOIIUE, MEKIIPEIMETHBIC
uaeM U TeMbl. JTO, B TMEPBYIO OYepelb, COJCp)KAaHUE, OCBELIAIOIIEe
€CTECTBEHHOHAYYHYIO KapTUHY MUPa, AaTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTRA,
IpEeBpAIlCHUE SHEPTUH.

[Tpu opranuzamuu yaeOHOM neaTensHOCTH oOydatonuxcs yupexaeHuit CI10
MOBBIIIICHHOE BHUMAHUE 1IETIECO00Pa3HO YACIUTh U3YUCHUIO Pa3/IeIOB

«Heopranuueckue coenuHeHus», «OpraHUYecKue COCAMHEHUS», TMPU ITOM
YBEIMYHUBACTCS KOJMYECTBO JIAOOPATOPHBIX OIBITOB M TIPAKTHYCCKUX PpadoT,
BpEeMs Ha UX MPOBEJCHUE.

OcHOBYy  TmporpamMMbl  COCTaBJSIET  COJEP)KaHHME, COTJacOBaHHOE ¢
TpeOoBaHUSAMU (heepaTbHOrO0 TOCYJIApPCTBEHHOI'O CTaHAapTa CPEeIHEro OOIIero
oOpa3oBaHUs.

Pabouas mporpamMmma o0agaeT psiAOM OCOOEHHOCTEH:

* Jaer IAPOKHUE BO3MOXKHOCTH dbopMupoBaHus IIEJTOCTHOU

€CTECTBEHHOHAYYHOUN KapTHUHBI MHUpa

® OpUEHTHUPYET 00yJaronuxcs Ha o01Iey4eOHble, OOLIECHHTEIIEKTyaaIbHbIe

YMEHUS 1 HaBBIKH, (DOPMHUpPYEMBIE Ha MEXKITPESIMETHON OCHOBE

¢ YCHIICHA IIPAKTHYCCKas COCTaBJIAIOIIAA Kypca, KOTOpad IMpeArnojaract



pa3HOOOpa3HyI0 CaMOCTOSATEIbHYI0, TBOPYECKYI0O H TI03HABATEIHHYIO
JEATEIIbHOCTh YUaIUXCs;

[IpakTHKO-OpUEHTUPOBAHHBIE 3aJlaHusl, IIPOCKTHAs NESITEILHOCTD
00y4JaeMbIX, BBIITOJHEHUE TBOPUYECKHUX 3aJIaHUI U TTOATOTOBKA JIOKJIAJIOB SIBJISICTCS
HEOTHEMJIEMOM YaCThIO Y4eOHOTO Mpolecca.

Opranuzarusi  00pa30BaTEIBHOTO  TpOIecca  MPEANoJIaracT  ITUPOKOe
UCIIOJb30BaHUE TakuxX (opM OOy4YeHHs] KaK JIEKIIMOHHO-CEMUHAPCKHUE 3aHSTHS,
MIPaKTUKYMBI, TPYIIIOBas paboTa Mo 3apaHee BRIOpaHHOW MpoOieMe, MOATrOTOBKA
JTOKJIaoB M coobOmeHudd. B  mnporpamme Hapsay ¢ 1a00paTOpHBIMH U
MPaKTHYECKUMHU 3aHATUAMUA OpraHu3yeTCs CaMOCTOSTEIbHAS paboTta
oOyyJaromuxcs 1Mo 3aJaHHON TeMaTHKe.

Jlist mpoBepKH 3HAHUN OOYYAIONTUXCS WCIOJIB3YeTCS TEKYIIUA KOHTPOJb H
MPOMEXKYTOUYHAs aTTECTaIUS.

Tekymuii KOHTPOJIb OCYIIECTBISICTCS HA KaXKIOM 3aHATUM B (dopme
BBICTYIUJICHUS C COOOIIIEHUEM, BBITIOJHEHHUS TECTOBBIX 3aJlaHUM, YCTHBIX OIPOCOB,
Oeceapl 1O paHee  M3YYEHHOMY  MaTepHaly, HTOTOB  IPAKTUKYMOB,
TEPMHUHOJOTUYECKUE, XUMHUYECKUE UKTAHTHI, DJICKTPOHHBIM KOHTPOJIb, 3aIlUTa
pedepatoB, co3ganue mpe3eHTAIUH.

[TpomexyTouHas aTTeCTaIus OCYILECTBIISIETCS B dbopme
nuddepeHIUPOBAHHOTO 3aUeTa.

1.2. Hesu ¥ IUIAHUPYEMbIe Pe3yJbTAaThl 0CBOCHUSI JUCIUILTHH
1.2.1 leaun 1 3272491 AMCHUILIHHBI

dopMHUpOBaHUE y CTYJICHTOB MPEJICTABICHUS O XMMUYECKOU COCTaBJISIIOILEH
€CTECTBEHHO-HAYYHOW KApTUHBl MHUpPa KaK OCHOBBI TPUHATHUS pEUICHUA B
JKU3HEHHBIX W TPOU3BOJACTBEHHBIX CUTYaIlUSIX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOTHOM Cpele.

3ajgauy AMCIUILIMHDbI:

1) chopMUpOBaTh MOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUYECKUX
IIPOLIECCOB U ABJIEHUM B OKPYXAIOIIEH CPENIe, LIEJIOCTHON HAYYHON KAPTUHBI MHUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTh YMEHUS COCTABIISITH (DOPMYIIbl HEOPTAHUUECKUX U OPTaHUUYECKUX
BCIIECTB, YPaBHEHHUS  XMMHYECKUX  pEaKIUW, OOBACHATH HMX  CMBICIH,
HUHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM TPOBEACHUS MPOCTEUIINX XUMHUUYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIECOBAHUM ¢ COOJIIOJICHUEM TMpaBWil OE30MacHOTro
oOpallleHus C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pPa3BUTh YMEHHUsSI HCIOJb30BaTh MH(OPMALMI0 XUMHUYECKOTO XapakTepa
U3 Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh ~ YMEHHUS  MPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH



NEATETbHOCTH W XUMHUYECKUX TPUPOAHBIX, OBITOBBIX M TMPOU3BOJICTBEHHBIX
MPOILIECCOB;

chopMHpOBaTh MOHMMAHHUE 3HAYUMOCTH JOCTHKEHUN XUMUYECKON HAyKd H
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBHON U TPOU3BOJACTBEHHOU cdep.



1.2.2 TInanupyemMblie pe3yabTaThl 0CBOeHHSs 00111e00pa30BaTeIbHON TUCHUILIUHBI B c00TBeTcTBUU ¢ PI'OC CIIO un

Ha ocaose ®PI'OC COO

Konx n nHaumenoBanue
(hopMupyembIx
KOMIIeTeHIM i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunianHapHbie

OK 01.

Bri6upats ciocoOsl
peuieHus 3aaa4y
npodeccHnoHATEHOM
JEATSIbHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu TPyA0OBOr0 BOCIIUTAHMSA:
- TOTOBHOCTb K TPY/y, OCO3HAHHUE IEHHOCTHU
MacTepCTBa, TPYIOII00UE;
- FOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU
TEXHOJIOTMYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOATENIbHO BBINOJHATH TAKYIO JIESTEIIbHOCTD;
- MHTEpPEC K pa3InuHbIM cepam
npodeccuoHanbHOM e TENbHOCTH.
OgiajeHne yHMBePCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHbIMHU JAeliCTBUSIMM:
a) 0a3oBble JIOTHYeCKHe AeliCTBUS:
- CaMOCTOSITENILHO (POPMYJIUPOBATH U
aKTyalIu3upoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
- YCTaHABJIMBATh CYLIECTBEHHBIN TPU3HAK WIN
OCHOBAHUS JJIsl CPaBHEHHUS, KJIacCU(UKALIH U
00001IEeHHS;
- OTIPEeNATh LU JeSTeIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKECHHUS,;
- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B
paccMaTpuBaeMbIX SIBJICHUSX;

- o0omnouka aToma, S-, p-, d-dJIEKTPOHHBIE OPOHUTAIIN

- BJIAJICTh CUCTEMON XUMHYECKUX 3HAHHH,
KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS
(XMMHUYECKHUH 3JIEMEHT, aTOM, JICKTPOHHAS
000J104Ka aToma, S-, p-, d-3JeKTPOHHBIC OPOUTAITH
aTOMOB, IOH, MOJICKYJIa, BAJICHTHOCTb,
3JICKTPOOTPHUIIATEIFHOCTD, CTEIICHb OKHCIICHHUSI,
XUMHUYECKas CBSA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKENET,
(yHKIIMOHATBHAS TPYIIA, PAIUKal, H30MEpHs,
U30MEPBI, TOMOJIOTHYECKHI PSil, TOMOJIOTH,
YTII€BOJOPOABI, KUCIOPOI- M a30TCOIEpIKAIINE
COCIMHECHMS, OMOJIOTHYCCKH aKTUBHBIC BEIIECTBA
(yrieBopl, JKUpHI, OETIKHU), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BE€HO, BLICOKOMOJIEKYJISIPHBIE
COEMHEHUS, KpUCTANINYecKas perieTKa, TUIIbI
XUMHYECKHUX PEAKIHi (OKUCIUTETHHO-
BOCCTaHOBUTENBHBIE, 9K30-U YHAOTEPMUUYECKHE,
peaKkiuyu HOHHOTO OOMEHA), PacTBOP, IIEKTPOIIUTHI,
HEAJICKTPOJIATHI, HIEKTPOITUTHICCKAS TUCCOIIHAIINS,
OKHCJIUTE]Th, BOCCTAHOBHTEH, CKOPOCTh
XUMHUYECKON PeaKIfK, XHMHIECKOE PAaBHOBECHE),
TEOPUH U 3aKOHBI (TCOPHS] XUMUIESCKOTO CTPOCHUS
oprannueckux BemecTB A.M. bytneposa, Teopus




aTOMOB, HOH, MOJICKYJIa, BAJIGHTHOCTb,
3JEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKas CBsI3b, MOJIb, MOJISIPHAsI Macca,
MOJIIpHBIA 00BEM, YITIEPOJHBIN CKETIET,
(byHKIIMOHATBHAS TPYIIA, PaAUKal, H30MEpHs,
M30Mepbl, TOMOJIOTHYECKHI PsiJl, BHOCUTh
KOPPEKTUBBI B ICITEILHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB 1IEJISIM, OLICHUBATH
PHUCKH MOCTEACTBUMN JAEATEIBHOCTH,

- pa3BHBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH

KU3HEHHBIX TIPOOIIEM

6) 0a30BbIe HCCJIEA0BATEIbCKHE JeHCTBUSI:

- BJIQ/IETh HABbIKAMU Y4eOHO-UCCIIE0BATEIBCKOMN U

MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMH pa3pelleHus

npo0em;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U

aKTyaJIM3UpOBATh 33J1a4uy, BBIIBUTATH THIIOTE3Y €€

penieHus, HaXOUTh apTYMEHTHI JIJIsl JOKA3aTebCTBA

CBOWIX yTBEPIKJICHUH, 3a7aBaTh MapaMeTPhl U KPUTCPUU

penieHus;

- aHAIM3UPOBATH MOJYYCHHBIE B 3a7]a4n

PE3yNbTaThl, KPUTUUYECKH TOCTOBEPHOCTH,

MPOTHO3UPOBATh HOBBIX YCIOBUSIX;

- YMETh NMePEHOCUTH 3HAHUS B TO3HABATEILHYIO U

MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX

MPEAMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIE MJICH, TIPE/JIaraTh

OPUTHHAIILHBIC TTOJIXO/TBI U PEIICHUS;

3JIEKTPOJIUTUYECKON JUCCOLMALINY, IEPUOAUYECCKUN
3akoH JI.V1. MenzeneeBa, 3aKOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XUMUH,
(haKTOJIOTHUECKUE CBEJICHHS O CBOIMCTBAX, COCTaBE,
HOJY4EeHUHU 1 O€3011aCHOM HCII0JIb30BaHUH
BXHEHUIINX HEOPraHUYECKUX U OPIaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOH IeSATETbHOCTH
YEIJIOBEKA;
YMETb BBISBIISATh XapaKTEPHbIE IPU3HAKYU U
B3alMOCBS3b U3yUYEHHBIX OHATUHN, IPUMEHATH
COOTBETCTBYIOILME OHATHS [IPH ONTUCAHUU CTPOEHUS U
CBOICTB. HEOPraHMYECKUX U OPraHUYECKUX BELIECTB U
UX NIPEBPALLEHUH; BBISIBIATH B3aUMOCBSA3b XUMUYECKUX
3HAHUU C TIOHATUSAMU U NIPEACTABICHUAMU IPYTUX
€CTECTBEHHOHAYYHBIX PEAMETOB;
- YMETb UCIO0JI30BATh HAUMEHOBAHMS
XUMHYECKUX COCAMHEHUN MEXITYHAPOIHOTO COK3a
TEOPETUYECKON U NMPUKIIATHON XUMHH U
TPUBHUAJIbHBIC HA3BAaHUS BA)KHEUIIINX BEILIECTB
(aTHIIEH, alleTUIIeH, TIUIEpUH, (PeHo,
dbopmanbpaeru, yKCycHas KUCI0Ta, TIUIHUH, YTrapHbIi
ras, yrieKUciblii a3, aMMHaK, ralieHast U3BecTb,
HeralieHasi U3BeCTb, MUThEBas COJA U APYTHX),
COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKHUX U
OpPraHMYECKUX BEIIECTB, YPAaBHEHUS XUMUUECKUX
peaxuii, OObSICHITh UX CMBICIT; TOATBEPKIAThH
XapaKTepHble XUMUUECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3aMTUCAMU
YPAaBHEHUN XUMUYECKUX PEAKIUI; YMETh




- CHOCOOHOCTh MX MCIIOJIb30BaHUS B
II03HABATEJILHONW U COLMAIbHOM IPAKTUKE

YCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB K
OTIpe/IeICHHBIM KJIaccaM | IPYIIaM COeAUHEHUH,
XapaKTEPU30BaTh UX COCTAB U Ba)KHEUILNME CBOWUCTBA,
OTIpEeNATh BUbl XUMHUUECKUX CBsI3el (KOBaJIEHTHAS,
MOHHAsl, METAJJTNYECKasi, BOAOPOIHAS ), TUIIBI
KPUCTATTNYECKHUX PEIIETOK BEIEeCTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
chopMHpPOBATh NPEACTABICHUS: O XHMUYECKON
COCTABJISAIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA,
POJIM XMMHU B TIO3HAHUH SIBJICHUW IPUPOJIBI, B
(bOopMHPOBAHNYN MBIIIJICHUS U KYJIbTYPhI JHYHOCTH,
ee QyHKIMOHATBHON TPAMOTHOCTH, HEOOXOIUMO
JUTS pEIICHUS MTPAKTUYECKUX 3a71a4 U YKOJIOTUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHON cpefie;

- YMETh MPOBOAMTH PACUYETHI 10 XUMHYECKIM

dbopMyTaM U ypaBHEHUSM XUMHUECKUX PEAKINH C

UCTIOJIb30BaHUEM (PU3MUYECKHUX BEINYHH,

XapaKTEPU3YIOINX BEUIECTBA C KOJTMYECTBEHHON

CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHUS)

ra3oB, KOJJMYECTBA BELIECTBA; UCIIOJIb30BaTh

CHUCTEMHbIE XUMUYECKNE 3HAHUS [T IPUHATHS

pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,

CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM

OK 02.

HUcnons3oBath
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(hOopMUPOBAHHOCTh MHUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA

YMETh IJIaHUPOBATH U BBITOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBpAIICHUs OPTaHUYECKHUX BEIIECTB
IIPU HATPEBAHMM, ITOJTYyYEHUE ITUICHA U U3yYEHHUE Er0
CBOICTB, KAUECTBEHHBIE PEAKIIUU HA aJIbJIECTUbI,




MHTEpIpEeTauu
uHpOpMaLUU U
nH(pOPMAaLOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccHoHaIbHON
IEATeIbHOCTH

JMaJore KyJlbTyp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO
MeECTa B IOJIMKYJIbTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3IKOBOM U YUTATEIIbCKOM
KYJbTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXTY
JIFOJIBMU U TTIO3HAHUS MUDPA;

- OCO3HaHUE EHHOCTH HAYYHOU J1eATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO AESTENbHOCTh MHAUBUAYAIBHO U B
rpymnre;

- OBi1ageHne YHMBEPCAJIbHBIMH Y4eOHbIMH
MO3HABATEJIbHbIMHU JAeliCTBUSIMM:

- B) pabora ¢ undopmanueii:

- BJIa/IETh HABBIKAMU MOJTYYSHHS] HHPOPMAIIUH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYUIECTBJIATh MTOUCK, aHAIU3, CUCTEMATU3ALUIO U
WHTEpPIpETAINIO HHPOPMAIH PAa3TUYHbIX BUOB U (hopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCThI B pa3IM4HbIX (hopmarax ¢
y4eTOM Ha3HaueHus HH(GOpMaIuu U LIeJI€BON ayIUTOPUH,
BbIOMpas ONTUMaIbHYIO (POPMY MPECTABICHUS U
BHU3yalIU3aluy;

- OLICHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTb
uH(pOpMaINH, €€ COOTBETCTBUE NMPABOBBIM U MOPAJIbHO-
TUYECKUM HOPMaM;

- UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pelIeHnn
KOTHUTHUBHBIX,KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX
3a/1a4 ¢ COOMI0IEHHEM TPEOOBAHMI SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHus,

KpaxMaJl, YKCYCHYIO KUCIIOTY; JIeHaTypanus OeiIKoB
NIPU HarpeBaHUU, LIBETHBIC PEAKIIUH OCIIKOB;
MPOBOJUTH PEAKIIMHA HOHHOTO OOMEHa, ONPEeIsATh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha
cynbhar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH
aMMOHHUS;, pelIaTh HKCIIEPUMEHTaIbHbIE 3aJJa4H T10
temam "Metamibl" u "Hemeramisl'") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKHU 0€30MacHOCTH MPHU OOpAILEHUH C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM;
[IPEJICTABIIATh PE3yJIbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hOpMe 3alUCU ypaBHEHUI
COOTBETCTBYIOIIUX pPeakuuid 1 (GopMyIupoBaThb
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETb aHAIU3UPOBATH XUMHUUYECKYIO
uH(pOpMAaILIKIO, TOTYYaEMYIO U3 Pa3HbIX HCTOUHUKOB
(cpenctB maccoBoii uHpopmanuu, cetb IHTEpHET U
ApyrHe);

- BJIaIETh OCHOBHBIMHU METOJaMH Hay4YHOTO
MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUH
(HabmroieHre, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (hopMyliam
U ypaBHEHUSIM XUMUYECKUX PEAKIUH C
UCIONIb30BaHNEM (U3NYECKUX BEITUUHH,
XapaKTEpU3YIOIIKX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHUS)
ra3oB, KOJIMYECTBA BEUIECTBA; UCIOIb30BATh
CUCTEMHBIC XUMHUYECKUE 3HAHUS JIJTS IPUHSITHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIHX,




MPABOBBIX M STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0€30I1acHOCTH;

- BIIQJICTh HaBbIKAMH pACIIO3HABAHUS W 3aIUTHI
nHpopManuu, WHPOPMAIMOHHON 0€30MMacHOCTH
JTUYHOCTH;

CBA3aHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

OK 04. D¢dexTuBHO
B3aMMOJAEHCTBOBATL U
padoTaTh B KOJLUIEKTHBE U
KOMaH/e

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIPEIEIICHHUIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-MCCIIE0BATEIBCKOM,
IIPOEKTHOMN U COLMAJIbHOM JiesTenbHocTH; OBlaieHue
YHUBEpPCAIbHBIMU KOMMYHUKAaTUBHBIMU JCHCTBUAMU;

0) cOBMeCTHAs e TCIIbHOCTD;

- IIOHMMATb U UCIOJIb30BaTh IPEUMYILIECTBA
KOMAaHIHOW ¥ UHAMBUyalbHOH paboThI;

- IIPUHUMATD L€ COBMECTHOM AEATEIbHOCTH,
OpPraHHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, paclpeleisaTh
POJIU C Y4ETOM MHEHHMH YyYaCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

YMETb IJIAHUPOBATH U BBHIIIOJIHATh XUMHUECKUN
AKCIIEPUMEHT (IPEeBpalleHUs OpPraHMYeCKHUX BEIIECTB
MIPU HArpPEBAHUH, MTOTYYEHUE ITUICHA U U3yYEHUE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMH HA aJIbJCTHUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; AeHaTypauus OenKoB
MIPU HArpEBaHHHM, LIBETHBIC PEaKIIUK OCJIKOB;
MIPOBOAMTDH PEAKIIUU HOHHOTO OOMEHa, ONpeAesiTh
Cpelly BOJHBIX pacTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha
cynb(har-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHHUS;, pelIaTh YKCIIEPUMEHTaIbHbIC 33]Ja41 T10
temaMm "Metamibl" u "Hemeramisl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH MpU 0OpaIleHnuu ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYyI0OBaHHUEM;
MIPEACTABISITH PE3YJIbTAaThl XUMHUYECKOTO
IKCIIEPUMEHTA B (JOpME 3aMuCcH ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (OpMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTaTOB

OK 07.
CopeiicTBoBaTh
COXpaHEHHIO
OKpY:Kalollei cpeabl,
pecypcocoepeReHHIo,
MIPUMEHSITh 3HAHUSI 00

B 00/1acTH 3K0J10rHYECKOT0 BOCIIUTAHMS

- c(hOpMHUPOBAHHOTO IKOJIOTHUECKOU KYIbTYPHI,
IIOHMMAaHUE BIIMAHHSA COIIMAJIBHO-3KOHOMMNYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON M COLIMATBHOMN
Cpelbl, 0OCO3HaHUE TTI00aIbHOTO XapakTepa
IKOJIOTHUECKUX TPOOIIEM;

- c(OopMHPOBATH NPEACTABICHUSA: O XMMUYECKOH
COCTaBJISIOLIEN €CTEeCTBEHHOHAYYHON KapTHHBI MUPA,
POJIU XMMHUU B IO3HAHUHM SBJIEHUH MPUPOJIBL, B
(GbOpMUPOBAHNUY MBIIUIEHUS U KYJIbTYpPbI INYHOCTH, €€
(GyHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOTUMOM JIst
pelIeHNs] MPAKTUYECKUX 3a7ad U SKOJIOTUYECKU




W3MEHECHUU KIIMMAaTa,
MPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA, YPPEKTUBHO
JIECTBOBAThH B
Ype3BhIYAITHBIX CUTYAIUIX

- IJIAHUPOBAHUE U OCYILIECTBIICHUE JICVCTBUI B
OKpPY’KaIOIlleH Cpezic Ha OCHOBE 3HAHUSA LeNei
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMPUATUE IEUCTBUN, IPUHOCAIINX BPE
OKpY>Kalolleu cpee;

- YMEHHE MTPOTHO3UPOBATH HEOIArONPUSTHBIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacIIUPEHUE OMBITA ICSITETBHOCTH
3KOJIOTUYECKOM HANIPaBJICHHOCTH;

- OBJIaJICHNE HaBbIKAMU y4€OHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COMAIIBHOM
NEeSATEIbHOCTH;

000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOAHON CpelE;

YMETb COOJIIOIaTh MIPABUIIA SKOJIOTUIECKU
11eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEISIX COXPAHEHMsI CBOETO 30POBbS U
OKpYXKarollel MPUPOIHOHN CpEbl; yYUTHIBATh
OIIACHOCTb BO3/ICHCTBUS HA )KUBBIE OPTAHU3MBI
OIPECIICHHBIX BEIIECTB, IOHUMasl CMBICII TIOKa3aTelIs
IIPEACIIBHON JOIYCTUMOM KOHLIEHTPALUU.




2. CTPYKTYPA U COJEPXAHUE OBIIEOBPA3OBATEJIBHOM

JAUCHUIIJIMHBI « XUMMUSA»

2.1 O0beM QUCHMIVIMHBI U BUAbI Y4eOHOI patoThl

Bupa yueOHo# padoThI

O0BeM B yacax

O61bem 00pa3oBaTeIbHOM MPOrpPaMMBbl TUCHUIUIMHBL | 72
B T.4.

OcHoOBHOE€ coeprKaHue 64
B T.4.

TEOpPETUUECKOE 00yUCHHNE 30
NPAKTUYECKUE 3aHATHS 24
nabopaTopHbBIC 3aHATHUS 10
[TpodeccrnonanbHO-OPUEHTHPOBAHHOE  COJEepKaHue | 6
(comeprxkaHue MPUKIATHOTO MOJYJIs)

B T.4.

TeopeTHYECcKOe 00ydeHune 2
MPAKTUYECKUE 3aHATHS 4
[IpomexxyTouHas aTrecranus | 2

(muddepeHpoBaHHBIN 3a4eT)




TemaTnyecKkui mJiaH

Ne KonuuecTtBo
. HaumenoBanue pasneina, Tembl HACOB
Pa3znen 1. Xumus
1. | BBenenue 2
2. | Tema 1.1. Ctpoenue u kinaccupukays OpraHnIeCKux 4
COCITMHEHUH
3. | Tema 1.2 VYrneBomopobl.+ 10
4. | Tema 1.3. Kucnopoacoaepxaiiue CoeTMHEHNUS. 6
5. | Tema 1.4. YriaeBonsl. 6
6. | Tema 1.5. A3oTcomeprkamue yriaeBoa0pOIbI. 6
7. | Tema 1.6. ITonumepnl 6
8. | Tema 1.7 ITlepuogmveckuii 3aKOH U MEPUOAHISCKAST 6
cucTeMa XuMuueckux 3yneMeHToB /1. M. MeneneeBa B
CBETE YUCHHUS O CTPOCHUHU aToMa.
9. | Tema 1.8. CtpoeHnue BemecTna. 6
10/ Tema 1.9. Xumudeckue peakiium. 8
11, Tema 1.10. BemecTBa u ux cBOCTBA. 6
12| Tema 1.11. Ponb XuMuu B KU3HU OOIIECTBA. 2
13] Tema 1.10 Pemienue pacyeTHBIX W MPAaKTHYECKUX 3a/1a4. 4




TeMaTn4yecKkuil VIaH U COAEPKAHUE TUCHUILIMHBI

HaunmenoBanue
pa3/aesioB U TeM

Copepxanue yueOHOT0O
MaTepHaJa (OCHOBHOE U
npogecCHOHATBHO-
OpPHMEHTHPOBAHHOE),
J1a00paToOpHbIe M IPaKTHYeCKHe
3aHATHS, IPUKJIATHONH MOLYIb

Oo0LeMm
4aC0B

®opmupyemMble
KOMIIeTEHIIUH

Tema 1.1.
CTpoeHue aToMOB
XHMHYECKHX
3JIEMEHTOB H
npupoaa
XHMHUYECKO
CBSI3H

OcHoBHOE cofiep)KaHue

64

Teoperuueckoe oOyueHue

CoBpeMeHHasi MOJIeIb CTPOCHUS
atroMa. CUMBOJIMYECKHI SI3BIK
XUMUHN. XUMHYSCKHUH DJIEMEHT.
DneKTpoHHAas: KOH(PUTYpanus
atoma. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-
aJIeMEeHTHI). BaneHTHbIC
AIEKTPOHBI. BaJeHTHOCTD.
DneKTpOHHAs MPUPOJIa
XAMUYECKOH CBSA3U.
DIEKTPOOTPUIIATEILHOCTD. BUbI
XUMUYECKOHN CBSA3U (KOBaJCHTHAS,
HOHHAs, MeTallJInIecKas,
BOJIOPOJIHAsI) U CLIOCOOBI €€
o0pazoBaHus

IIpakTH4eckne 3aHATHA

Pemenune 3aganuii Ha
HCIIOJIF30BaHIE XUMHUICCKOM
CUMBOJINKH M Ha3BaHUH
COEMHEHUI IO HOMEHKJIATYpE
MEKTYHapOAHOTO CO03a
TEOPETUYECKOMN U MTPUKIIATHOU
XUMHUU U TPUBUAIBHBIX HA3BaHUI
JIJISL COCTaBJICHUS XUMUUYECKUX
(hopMys TByXaTOMHBIX
COoeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
CO€IUHEHHUH OTACIbHBIX KIAaCCOB.
IIpakTueckue 3a1aHus Ha
YCTaHOBJIEHUE CBSI3U MEXITY

OK 01




CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MEPUOANUECKUM
M3MEHEHHUEM CBONCTB XMMHYECKHUX
DJIEMEHTOB U UX COCIMHCHUU B
COOTBETCTBUH C IOJI0KEHHEM
[Tepuoanueckoit CUCTEMBI.

Tema 1.2.
IHepuoauveckuii 3aK0H
u Tabmua JI.A.
MenaeneeBa

OcHoBHoOe cogepkaHue

HpaKTuquRne 3aHATHSA

[Tepuonnueckas cucrema
XHUMHYECKHX dJ1eMeHTOB [[. 1.
Meunpneneesa. PU3nuecKuil CMBICIT
Ilepnonnueckoro 3akona J1.1.
MenneneeBa. 3aKOHOMEPHOCTH
HM3MCHEHUS CBOMCTB XUMHUYCCKHUX
AIIEMEHTOB, 00pPa3yeMbIX MU
MIPOCTBIX M CJIOKHBIX BEIIECTB B
COOTBETCTBHUH C TOJIO)KCHHUEM
XUMHUYECKOTO AJIEMEHTA B
[Tepuonnueckoli cucremMe.
MupoBo33peHdyeckoe U HayqHOe
3HaueHue [lepnoandeckoro
3akoHa /[.M1. Menneneena.
IIporuo3sr I.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHX
3JIeMEHTOB. Penienne npakTuko-
OpPUEHTUPOBAHHBIX
TEOPETUYECKHUX 3aJJaHuI Ha
XapaKkTepU3auIi0 XUMHUECKUX
a7eMeHTOB «MeTamaeckue /
HeMeTaJlJIMUeCcKe CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD
XAMHYECKHUX DJIEMCHTOB B
COOTBETCTBUU C UX DIEKTPOHHBIM
CTPOECHUEM U TOJOKEHHUEM B
MEePUOANYECKON crcTeMe
XUMHUYECKUX 31eMeHTOoB J[. 1.
MenaeneeBa»

OK 01
OK 02

Paszpnen 2. XuMu4yeckue peakuuu

O

Tema 2.1. Tunel
XHMHYECKUX
peaxuuit

OcHoBHOE cofiepKaHue

TeopeTqucxoe OGy‘lCHI/IC

OK 01




Knaccudukanus u TUITBI
XUMUYECKUX PEAKLUHI C y4aCTUEM
HEOPraHWYECKHUX BEIECTB.
CocTraBieHue ypaBHEHUN peaKknid
COEIMHEHMS, PA3JIOKEHUS,
3aMenieHus, oOMeHa, B T.U.
peaKkuuii ropeHus, OKUCIEHUS-
BOCCTaHOBJICHUSI.

YpaBHEHHUS OKUCIICHUS-
BoccTaHOBJIeHUS. CTeneHb
okucnenus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBICHUE U
YPaBHUBAHHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKLIUM
METOJIOM 3JIEKTPOHHOTO OasaHca.
OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIINH B
MIPUPO/IE, TPOU3BOJICTBEHHBIX
Mpolieccax 1 KU3HEIEATETbHOCTH
OpraHu3MOB

HpaKTI/I‘IeCKI/Ie 3aHATUA

KonnuecTBeHHBIE OTHOIIIEHUS B
xuMuu. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU
Y pacyeThl M0 ypaBHEHUSIM
XUMHUUYECKUX peakiui. Monb kak
eIMHHUIIa KOJINYECTBA BEIIECTBA.
MonsipHast Mmacca. 3aKOHBI
COXPAHECHHS MACChI U DHEPTHH.
3akoH ABoraJipo. MosipHbIi
00BbeM ra3zoB. OTHOCUTEIbHAS
IJIOTHOCTH Ta30B. PacyeTsl mo
YpaBHEHUSM XUMHYECKHUX
peaxIuii ¢ UCTIOIb30BAHUEM
Macchl, 00bemMa (HopMaabHbIe
YCIIOBUS1) Ta30B, KOJIMYECTBA
BEIllECTBA

Tema 2.2.
DNeKTPOIMTHYECKAS
AMCCOLMALUA U
MOHHBI 00MeH

OCHOBHOE COJIep)KaHUE

TeopeTqucxoe 06yquHe

Teopus 2AEKTPOTUTUYECKON

OK 01
OK 04




nuccoranuu. MoHEL.
DJIIEKTPOIUTHI, HEAIEKTPOIUTHL.
Peakinu nonnoro ooMeHa.
CocraBiieHu€e peakinii HOHHOTO
oOMeHa IyTeM COCTaBJIECHUS UX
MOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHU. Kuc10THO-OCHOBHBIE
peakiuu. 3agaHus Ha
COCTaBJICHUE MOHHBIX PEAKLUN

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast padota "Turbl
XUMHYECKHX peakuin".
HccnenoBanue TUIIOB (110 COCTaBy
U KOJIMYECTBY UCXOTHBIX U
00pa3yromuxcs BeIecTs) U
MPU3HAKOB XUMHUYECKUX PEaKIIUH.
IIpoBenenue peakiiuii HOHHOTO
oOMeHa, OIpe/ielIeHHEe CPeibl
BOJIHBIX PAaCTBOPOB. 3a/laHus Ha
COCTaBIICHUE MOHHBIX PEaKIIHii

KonTpoabHnas padora 1

CTpOGHI/Ie BCIICCTBA U
XUMHYCCKUC pCAKIIUHN

Pazgea 3. CtpoeHue U CBOWCTBA 16
HEOPraHMYECKUX BEIIECTB

Tema 3.1. OcHOBHOE coziepKaHue 4 OK 01
Kaaccndukanus, Teoperuueckoe oOydeHue 2 OK 02
HOMEHKJIATYpa H IIK 1.4
cTpoeHue [IpeaMer HEOPraHWYECKOW XHMHH. 2 IIK 1.5
HeOPraHu4YecKuX Knaccugukarus HeopraHn4ecKux

BellleCTB BemiecTB. [IpocThie U C10KHBIE

2
BCIICCTBA. OCHOBHBIE KJIACCHI

CJIO’KHBIX BEIIECTB (OKCH/IBI,
TUAPOKCH]IBI, KUCIIOTHI, COJIN).
B3anMocBsA3b HEOPraHUYECKUX
BEILECTB. ATrperaTHble COCTOSHHS
BemlecTBa. Kpucramnmueckue u
aMmopdHBbI€ BeecTBa. TUIbI
KPUCTAJUTMYECKUX PEIIETOK
(aToMHast, MOJIEKYJISIpHAS, HOHHAS,
MeTaJlinueckas). 3aBUCUMOCTh
(bU3MYECKUX CBOWCTB BEIIECTBA OT
TUTA KPUCTAIUTMYECKOMN PELIETKH.
3aBHCHMOCTh XMMHUYECKOM




AKTMBHOCTH BEIIECTB OT BUJIA
XUMUYECKOH CBSA3HU U THUIIA
KPUCTAJUIMYECKOUN PELIETKH.
[TprunHbEl MHOrOOOpa3us BEIIECTB

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Homenknarypa HEOpraHMYeCKux
BELIECTB: Ha3BAaHUE BEILIECTBA
HUCXOS U3 UX XUMUYECKOU
(GOpPMYITBI U COCTABJICHHE
XUMHUYECKON (OPMYIIbI UCXOJIS U3
Ha3BaHMsI BEILIECTBA 10
mexaynapoanou (MIOITAK) nnun
TPUBUAIBHON HOMEHKJIIATYpe.
Pemienune nmpakTuyeckux 3agaHuii
1o KJjaccuuKaIm,
HOMCHKJIATYpE ¥ XUMHUYCCKUM
dbopmysaM HEOPraHUYECKUX
BEIIECTB PA3TUYHbIX KJIACCOB
(yrapHslii ra3, yrieKUCIbIi ra3,
aMMHUaK, raiieHasi U3BecTb,
HeraieHasi U3BeCTh, TUTheBas
coJla ¥ IpYruX): Ha3bIBaTh U
COCTaBIIATh (POPMYJIbI
XUMHUYECKHX BEIICCTB,
ONpeAeNATh NPUHAJIEKHOCTD K
KJ1accy.

M cTouHNKHM XMMHYECKOU
uHpopManuu (CpeICTB MacCOBOM
uH(popmanuu, cetb UHTEepHET U
npyrue). Ilouck napopmanuu no
HA3BaHUSM, UICHTH(PHUKATOPAM,

CTPYKTYpHBIM (hopmyrnam

Tema 3.2. Dusuko-
XMMHYECKHe CBOMCTBA
HEOPraHU4YecKux
BelleCTB

OcHoBHOE cofiepkaHue

TeopeTqucxoe O6y‘IeHI/IC

Mertannsl. O0ume gusnyeckue u
XHMHYECKHE CBOMCTBA METAJIOB.
CniocoOsI oy4yeHus. 3Ha4eHHE
METAJIJIOB U HEMETAJIJIOB B
MIPUPOJIC U )KU3HEIEATETHHOCTH
YeJI0BeKa M OPraHU3MOB.
Koppo3us MeTannoB: BUAbI

OK 01
OK 02
OK 04
IIK 1.4
IIK 1.5




KOPPO3HUH, CTIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3UHU

Hemeramnpl. O6mmue ¢puznueckue
1 XMMHUYECKHE CBOMCTBA
HeMeTaJlJIoB. THIIHYHEIE CBOMCTBA
Hemetauio [V- VII rpynm.
Knaccugukanus 1 HoMeHKIaTypa
COCIMHCHUI HEMETAILIIOB.
KpyroBopoTbl OMOreHHbIX
AJIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
BEIIECTB (OKCHU/IOB, THIPOKCHIOB,
KHCJIOT, COJIEH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB ITPOCTBIX BEUIECTB,
BOJIOPOJIHBIX COEMHEHHIA,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

HpaKTI/I‘IeCKI/Ie 3aHATUA

CocraBieHue ypaBHEHUI
XUMUYECKHUX PEAKLIUN C y4aCTHEM
IIPOCTBIX U CJIOKHBIX
HEOPraHUUYECKUX BEILECTB:
METAJIJIOB U HEMETAIIJIOB; OKCHJIOB
METaJUIOB, HEMETAJJIOB U
aM(OTEPHBIX 2JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
TUAPOKCUIOB; HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
cBoMcTBa. Pemenne npakTuko-
OpPUEHTHPOBAHHBIX
TEOPETUYECKHX 3a1aHUH Ha
CBOICTBa, COCTaB, MOJIyYEHUE U
0e30macHOe NCIOIb30BAHNE
BaXHEHMIINX HEOPraHUYECKUX
BEUIECTB B OBITY M MPAKTUYECKOM
JeSITEIbHOCTH YeI0BeKa

Tema 3.3.
HNpenTuduxanus

OcHoBHOE cofiepKkaHue

OK 01
OK 02




HEOPraHn4eCKux
BelIeCTB

JlaGopaTopHbIe 3aHATHS

JlaboparopHnas pabota
«neatudukamnus
HEOPTraHMYECKUX BEIIECTBY.
Penrenue sxcrepuMeHTaIbHBIX
3aj1a4 110 XUMUYECKUM CBOWCTBAM
METAJIJIOB U HEMETAIIJIOB, T10
pacro3HABAHHIO ¥ MTOJTYYCHUIO
COEMHEHUN METAJJIOB U
HEMETAIIJIOB.

W nentudukarys HEOPraHUIESCKUX
BEIIECTB C UCIOJIh30BAHUEM HX
(U3NKO-XIMHUYECKUX CBOWCTB,
XapaKTePHBIX KAUECTBEHHBIX
peaknumii. KauecTBeHHBIC peakinu
Ha CyibdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS

OK 04

KonTpoabHasi padora 2

CBolicTBa HCOPIraHUYCCKUX
BCIIICCTB

Pazpea 4.

CrpoeHnue u cBOMCTBa
OpPraHUYECKUX BEIIECTB

24

Tema 4.1.
Kiuaaceupuxanus,
cTpoeHue 1
HOMEHKJIATypa
OPraHu4ecKux
BeLIECTB

OcHoBHOE€ CoaecpiKaHue

TeopeTuquKoe oﬁyt{elme

[TostBneHue u pa3BuTHE
OpPraHMYECKON XUMUU KaK HayKH.
[IpenMeTr opraHM4YeCcKO XMMUH.
MecTo 1 3HaYeHHE OPraHU4YECKON
XUMHUH B CHCTEME €CTECTBEHHBIX
HayK.

XHWMHYECKOE CTPOEHUE KaK
MOPSIOK COEMHEHHS] aTOMOB B
MOJIEKYJIE COTJIaCHO UX
BaJICHTHOCTH. OCHOBHBIE
MI0JIO’KEHUS TEOPUU XUMUYECKOTO
CTPOEHUS OPTaHUYECKUX
coennHenul A.M. bytneposa.
YraepoaHslil CKener
OpraHUYeCKON MOJIEKYJIBI.
3aBUCHMOCTb CBOMCTB BELLIECTB OT
XUMHUYECKOTO CTPOEHMSI MOJIEKYJI.
W3omepust 1 n30MepHI.

OK 01
K 14
IIK 1.5




[TonsiTHE O PYHKIIMOHATBHOM
rpymme. Pagukai. [IpuHiumns:
KJ1acCU(UKALUU OPraHMYECKIX
COoeMHEHUN. MexTyHapoHas
HOMEHKJIaTypa ¥ MPUHLUIIBI
HOMEHKJIATypbl OPIraHUYECKUX
coenqnuenuii. [loustrue 00
a30TCO/IEPIKAILUX COCTUHEHHUSAX,
OMOJIOrMYECKH aKTHBHBIX
BellecTBax (yrieBoaax, Kupax,
Oenkax u ap.),
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUAX (MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BEHO)

IIpakTHyecKkue 3aHATHS

Homenkiiatypa oprannueckux
COEJIMHEHUH OTAENIbHBIX KJIACCOB
(HachlILIEHHbIE, HEHACHIIIIEHHbIE U
apoOMaTUYECKUE YIIIEBOJIOPOJIbL,
CIMPTHI, PEHOIIBI, ATbJCTUABI,
KETOHBI, KapOOHOBBIE KUCIIOTHI U
ap.) CocTaBieHue NOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX
($hopMyJT OPraHM4YECKUX BEIIECTB
OTJIEbHBIX KJIACCOB, UCIIOJIb3Y
MX Ha3BaHUS 110 CUCTEMATUYECKOM
Y TPUBHAJILHON HOMEHKJIAType
(9THIIEH, aleTHIIeH, TTIULEpHH,
denoun, popmanpaerua, yKkCycHas
KHCJIOTa, TIUIKH). PacueTsl
npocreiiel GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXO/Is
U3 JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaoiicTBa
OpPraHu4YecKux
COeIMHEeHU M

OcHoBHOE coaepKaHue

12

Teopernueckoe 00y4enue

PU3NKO-XMMHUYECKHE CBOMCTBA
OPraHNYEeCKUX COCTUHEHUN
OTJIENbHBIX KJIACCOB (OCOOEHHOCTH
KJ1accu(UKaui 1 HOMEHKJIATyphl
BHYTPH KJIacca; FTOMOJIOTMYECKHUH
psin U obmas GpopmyIia; H30MepHs;

OK 01
OK 02
OK 04
K 1.4
IIK 1.5




(buznyecKre CBOMCTBA;
XUMHYECKHE CBOMCTBA;, CIIOCOOLI
MIOJIyYEHUs):

- npeenbHbIe
YII€BOAOPOAbI (aJIKaHbI U
UKJI0aNKaHbl). ['opeHne metana
KaK OJJUH U3 OCHOBHBIX
VCTOYHUKOB TEIlIa B
IPOMBIIIJICHHOCTH U OBITY.
CBolicTBa IPUPOIHBIX
YIIIEBOIOPOAOB, HAX0XK/ICHUE B
MPUPOJIE U MIPUMEHEHUE aJIKaHOB;
- HenpeenbHbIe (aJIKEHBI,
AIKUHBI U aJIKa/IMEHBI) U
apoMaTHYECKHE YTIIEBOJIOPOIbI.
['openue anerniieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU
JUISL CBAPKU U PE3KU METAJLIOB

- KHCIIOPOJICOIEPIKALIIE
COCTMHECHUS (CITUPTHI U PEHOJIHI,
KapOOHOBBIC KMCIIOTHI K d(PHPHI,
aNbJICTUIbI U KETOHBI, XKHUPHI,
yraeBobl). [IpakTuueckoe
MIPUMEHECHUE YTHJICHTIIUKOJIS,
rimnepuHa, penona. [Tpumenenne
dopmanbaernia, aneTanbIeTH/Ia,
YKCYCHOM KHCIOTBI. MblTa Kak
COJIM BBICITUX KapOOHOBBIX
KUCI0T. Moromue cBOKCTBa MbLIa

- a30TcoeprKalue
COeIMHEHUS (AMUHBI U
AMUHOKHCIIOTHI, O€JIKN).
BricokoMouneKysipHbIE
COEJIMHEHUs (CUHTETUYECKHE U
OMOJIOTHYECKU-aKTUBHBIE).
Mounomep, noammep, CTpyKTypHOE
3BeHO. [lonmumepusanus sTuneHa
KaK OCHOBHOE HalpaBJIEHUE €T
MCIIOJIb30BaHUA.

['eneTnyeckas CBSI3b MEXAY
KJIacCaMH OpraHUYeCKHX
COCIMHEHUN




IIpakTH4eckue 3aHATHA

CBolicTBa OpraHUYECKUX
COEJIMHEHUH OT/EIbHbIX KIACCOB
(TpuBHaTIBbHAS U MEKAYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE
CBOMCTBA, CITIOCOOBI TIOJTYYCHHS ):
npeziesibHbIe (AJIKaHBI U
LIMKJIOAJIKAHbI ), HENPEEIIbHbBIE
(anKeHbl, aJIKUHBI U AIKaJAUEHbI) U
apoMaTHYECKHE YTIIEBOIOPOAbI,
CrupTHI 1 (PeHOIBI, KApOOHOBEIE
KUCJIOTBI ¥ 3(DUPBIL, albJICTUIbl 1
KETOHBI, aMUHbI 1 AaMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE
CoeZMHEHUs. 3a/laHus Ha
COCTaBJICHUE YPAaBHEHUM
XUMHYECKHUX PEAKLUN C y4aCTHEM
OpraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHUS

CocraBrneHue cxeMm peakiui (B
TOM YHCJIE 110 TIPEITI0KEHHBIM
LENOoYKaM
IIPEBPALEHHI ), XapaKTEPU3YIOILIUX
XHMHYECKHE CBOMCTBA
OPraHUYECKUX COCTUHEHUI
OTJENIBHBIX KJIACCOB, CIIOCOOBI UX
MIOJIyYEHUS U Ha3BaHUE
OpPraHMYECKUX COCTUHEHHUH 110
TPUBHAIILHON WIH
MEXKTYHapOAHOMN
CUCTEMaTUYECKON HOMEHKJIaType.
Pemenne nmpaktuko-
OpPUEHTUPOBAHHBIX
TEOPETUYECKHUX 3aJaHUI Ha
CBOICTBAa OPraHUYECKUX
COEIMHEHUH OTAEIBHBIX KJIacCOB

Jlaboparopnasi padora

JlaGopaTtopHnas pabota
"IIpeBpartieHust OpraHu4ecKux
BELIECTB IIpX HArpeBaHUM'".




HonyquHe 9TUJICHA U U3YUCHUC
€ro cBoMcTB. MonennpoBanue
MOJICKYJT 1 XUMHUYCCKHUX
IIPEBPALLCHN Ha IpUMEpeE 3TaHa,
STUJICHA, ALlETUJICHA U JP.

Tema 4.3.
Nnentnduxanus
OPraHMYecKux
BellleCTB, MX 3HAYEHHE
U IPpUMEHeHNne B
OBLITOBOM U
NMPON3BOJACTBEHHOI
AeATEJIbHOCTH
YeJIoBeKa

OcHoBHOe coiep:KaHue

TeopeaneCRoe oﬁyqelme

buooprannueckue coeIMHEHUS.
[Ipumenenue u 6uonoruyeckas 2
poib yrieBofoB. OkucieHue
YIJIEeBOJIOB

- HCTOYHUK YHEPTUU
KHUBBIX Oprann3MoB. O6macTu
NPUMEHEHHUS] aMUHOKHUCIIOT.
[IpeBpatienus: 6€IKOB MUILU B
opranusme. buonornueckue
¢ynkunu 6enxoB. buonornueckue
dbyHk1uM xupos. Ponb
OpPraHUYECKON XUMUU B PEUICHUH
po0JIeM MHUIIEBOI 6€30MacHOCTH

Posnb oprannyeckoii Xumuu B
pelieHuu npodiem
SHEPreTUYECKON OE30MacHOCTH,

B Pa3BUTUU MEIUIIMHBI, CO3aHUU
HOBBIX MaTe€pUaIoB, HOBBIX
HMCTOYHHUKOB SHEPTUU
(ampTEepHATUBHBIE HCTOUHUKH
sHeprun). OnacHocTh
BO3JCHCTBUS HA KUBBIC
OpraHU3Mbl OPTaHUYECKHUX
BEIIIECTB OT/ICJIbHBIX KJIACCOB
(YTJ1I€BOIOPOIBI, CIIUPTHI, (PEHOITBI,
XJIOPOpraHUYECKUE TPOU3BOAHBIE,
aNbJETHBI U JIP.), CMBICI
MOKa3aTesl MPeaeabHO
JIOMYCTUMOM KOHLIEHTpAlluU

JlaGopaTopHblie 3aHATHS

JlaGopatopHas pabora:
"UneHTudukaius opraHuuecKux
COEIUHEHUN OTIENbHBIX KJIacCOB"

OK 01
OK 02
OK 04
IIK 1.4
IIK 1.5




Nnentudukanus opraHnIecKux
COCIMHCHUI OTIEIBbHBIX KJIaCCOB
(Ha mpumepe anbAETUI0B,
Kpaxmajia, YKCyCHOU KHUCIIOTHI,
OCJIKOB M T.II.) C MCTIOJIb30BAaHUEM
X (PU3HKO-XUMHYECKHX CBOWCTB
1 XapaKTEPHBIX KAYECTBEHHBIX
peakuwmii. Jlenarypanus 6enka npu
HarpeBaHuu. L[BeTHbIE peakiuu
OenxoB. Bo3HHKHOBEHUE
aHAJIMTUYECKOrO CHUTHaJa CTOYKHU
3pEHUS] XUMUYECKUX MTPOLIECCOB
MIPU IPOTEKAHUH KaYECTBEHHOM
PEeaKIIMH, TO3BOJITIOIICH
UIEHTU(DUIIUPOBATH
MIPEIOKCHHBIC OPTaHUYECKHE
BEIIECTBA

KonTposbnas padora 3

CtpyKTypa 1 CBOWCTBA
OpraHWYECKUX BEIECTB

Pa3nea S.

Kunernueckue n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH MPOTEKAHUS
XAMHYECKHUX PEaKUi

CkopocTh XMMHYECKUX
peaxkumii.

Xumuyeckoe
paBHOBecHe

OcHoBHOE cojJiepKaHue

Teopernueckoe 00y4enue

CKopocTh peakuuu, ee
3aBUCUMOCTh OT pa3IHyHbIX
(bakTOpOB: MPUPOJIBI 2
pearnupyrommx BeIecTs,
KOHIICHTPALIUU pearupyronmx
BEIIECTB, TEMIIEPATYpPHI U
IUIOINAAN PEAKIIMOHHOM
MOBEPXHOCTH. TeroBbIe

3¢ (HeKTh XUMUYECKUX PeaKIuil.
DK30- U SHJIOTEPMUYECKHE,
pEaKIHH.

OO6paTtuMocCTh peaxkiuil.
XHUMHYECKOE PAaBHOBECHE U €TO
CMELIEHUE N0 IEHCTBUEM
pa3NuYHbBIX (PaKTOPOB
(KOHIIEHTpalMs PeareHTOB UK
IPOAYKTOB PEAKIINH, TaBJICHUE,

OK 01
OK 02
IIK 1.4
IIK 1.5




TeMIiepaTypa) AJist CO31aHUs
ONTUMAIBHBIX YCIOBUMI
MPOTEKAHUS XUMUYECKUX
npoueccos. [Ipunnun Jle
IHatense

[MpakTnyeckue 3aHATHS

Pemenne npaktuko-
OpPUEHTUPOBAHHBIX 3aJjaHUM Ha
aHanu3 (aKTOPOB, BIMUAIONINX HA
MU3MEHEHHE CKOPOCTH XUMHUYECKON
peakuuy, B T.4. ¢ HO3ULUN
HKOJIOTUYECKH 11e71eCO00Pa3HOro
IIOBEJICHUS B OBITY U TPYAOBOM
JESITEJIbBHOCTH B LIETISX
COXpaHEHHUsI CBOETO 3/J0POBbS U
OKpYKarolle MPUPOHON CPEbI.
Pemenne npaktuko-
OPUEHTUPOBAaHHBIX 3aJaHUN Ha
IIpUMEHEHHE TpuHIuna Jle-
[aTenbe 11t HAXOKIACHUS
HaIpPAaBJICHUS CMEILECHUS
PaBHOBECHSI XUMUYECKON PEAKLINU
U aHaiu3 (paKTopoB, BIUSIOLINX
Ha CMELLEHUE XUMUYECKOTO

paBHOBECHSI
Pa3neu 6. PacrBopbI
Tema 6.1. OcHoBHOE coaepKaHue

IlonsTHe 0 pacTBOpax

TeopeTuquKoe oﬁyqelme

PacTBopeHnue kak pusuko-
XUMHYECKHM mporecc. PacTBopsl.
Crioco0ObI MPUTOTOBIIEHUS
pacTtBOpoB. PacTBOpHMOCTSB.
MaccoBas 101151 paCTBOPEHHOTO
BeniecTBa. CMBICH TOKA3aTeNs
MIPEAEIIBHO JOIYCTUMOMN
KOHIEHTPALUU U €T
UCIOJIb30BAHUE B OLICHKE
HKOJIOTUYECKOMN O€30MaCHOCTH.
IIpaBuna 3K0I0rH4eCcKn
1IeJIECO00Pa3HOro MOBEJCHUS B
OBITY U TPY/OBOM JEATEIHHOCTH B
LIEJISIX COXPAHEHUSI CBOETO

OK 01
OK 02
OK 07
K14
IIK 1.5




310POBbS U OKPYXKaroLen
MIPUPOAHON CPENIbL; OMTACHOCTh
BO3JICHCTBHS Ha KUBEIC
OPraHU3MBbl ONPEIEIECHHBIX
BCIIIECTB.

Pemienue npakTuko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3aJlaHU Ha PacTBOPHI,
UCII0JIb3yEMBbIE B OBITOBOM U
MPOU3BOACTBEHHOM €SI TENBHOCTH

YeloBeKa

Tema 6.2 OcHoBHOe coiep:KaHue 2

Uccnenosanue cBONUCTB

pacTBOpOB
JlabopaTopHble 3aHATHUS 2
JlaGopartopHnas pabota 2 OK 01
«IIpUroTOBIICHHE PACTBOPOBY. OK 02
[IpuroroBnenue pacTBOpOB OK 04
3aJIaHHOM (MaccoBoi, %) IIK 1.4
KOHIIEHTpaLUH (¢ MPaKTUKO- IIK 1.5

OPHUEHTHPOBAHHBIMHU BOIIPOCAMH )
Y OMpeieieHruEe Cpe/ibl BOIHBIX
pacTBOpOB.

Pemenue 3amau Ha
MIPUTOTOBJIEHUE PACTBOPOB

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJEePKaHUE (COePKAHNE TPUKJIATHOTO MOTYJIsI

Paznea 7. Xumus B ObITY H 6
NMPOU3BOACTBECHHOM
NesiITeIbHOCTH YeJI0BeKa

Xumus B ObITY H OcHoBHOE coaep:kaHue 6

NPOU3BOACTBEHHOI Teopernueckoe o0yueHue 2

JeITeIbHOCTH Hoseilinme gocTHKeHUs 2 OK 01

YeJIOBEKA XUMUYECKON HAYKU U XUMHUYECKON OK 02
TexHosoruu. Ponb xumuu B OK 04
o0ecIieYeHr N DKOJIOTHYECKOH, OK 07
OHEPreTUYECKON U MUIIEBOMN K 1.4
0€301acHOCTH, Pa3BUTHHI K 1.5

MEIUIINHEI. HpaBI/IHa IIOHMCKa U
aHaJIN3a XUMUYECKON
UHGOpPMAILIUU U3 Pa3IHYHBIX
UCTOYHUKOB (Hay4yHast U y4yeOHo-
HayyHas JINTEPATypa, CPEICTBA
MaccoBOi HH(GOpMaInH, CETh




WuTepHer)

IIpakTH4eckue 3aHATHA

ITouck 1 aHanmu3 KEMUCoB O
MIPUMEHEHNN XUMUYECKUX
BEILECTB U TEXHOJIOTHM C y4ETOM
Oynyie nmpogecCuoHaATbHOM
JIeATEIbHOCTH 10 TEMaM:
BAYKHEUILINE CTPOUTEIIBHBIE
MaTtepuaibl, KOHCTPYKIIMOHHBIE
MaTtepHuabl, KpackKu, CTEKIJIO,
KepaMUKa, MaTepUabl s
AJIIEKTPOHMKHU, HAHOMATEPUAJIbI,
TEKCTHJIbHBIE BOJIOKHA,
VMCTOYHHMKHU SHEPTUH,
OpraHNYeCcKHe U MUHEPAJIbHbIE
y00peHus, JIeKapCTBEHHbIE
BEIECTBA, OBITOBAsT XUMUSL.
3ammura: [IpencraBnenue
pPEe3yJbTaTOB PEIICHUS KEHCOB B
dbopMe MUHH-TTOKIIa/1a C
Npe3eHTauen

IIpomexyTo4yHas aTTecTANMA 110
AUCHUIINHE
(1 pepeHupoBaHHBIN 324€T)

Bcero:

72




2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBEHOM
HEATEJIbBHOCTU CTYAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH
CTYJ€HTOB (HAa yPOBHE Y4eOHbIX JeiCTBUIl)

Bsenenue

PackpbITue BKI1a1a XUMUYECKON KapTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MHUDPA.

XapakTepruCcTHKA XUMHUH KaK ITPOU3BOJAUTEIBLHON CUIIBI
oOuiecTBa

Bakueiiime XuMnyecKkue
HOHATHUA

YMeHue Aath ornpesesieHie U ONepUPOBAThH CIEAYIOIIUMU
XUMHYECKHUMH TMOHSATUSIMH: «BEIIECTBOY, «XUMHUYCCKHI
DIIEMEHTY, «aTOM», «MOJIEKYJIa», «\OTHOCUTEIILHBIC aTOMHAS
Y MOJICKYJISIPHAsI MACCHD», «HOHY, «aJUIOTPOIIHS,
«U30TOIBI», «XXUMHUYECKasl CBSA3bY,
«OQIEKTPOOTPUIIATEIHLHOCTDY, «BAIICHTHOCTHY, «CTEIICHB
OKHUCJICHHS», «MOJIbY», «MOJISIPHASI Maccay, «MOJISIPHBIN
00beM ra3000pa3HBIX BELIECTBY, «BEIIECTBA
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHSI,
«PaCTBOPBI», «AJICKTPOIIUT U HEIJICKTPOIIHTY,
«OQIEKTPOIUTHYECCKAS TUCCOIMALIUSY, KOKUCIUTEID U
BOCCTaHOBHUTEIIbY, «OKUCIICHUE U BOCCTAHOBIICHHE,
«CKOPOCTh XMMHYECKOU PEaKIUN», «XUMUICCKOE
PaBHOBECHEY, YTIIEPOIHBIN CKeIeT», «()yHKIIMOHAIbHAS
TPYIIIaY, KA30MEPHUS.

OCHOBHBIE 3aKOHBI XUMHUH

®opMyIMpoBaHUE 3aKOHOB COXPAaHEHUS! MacChl BEIIECTB U

MIOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE IPUYUHHO-
CJIEICTBEHHOM CBSI3U MEX/Yy COJIEP)KaHUEM ITHX 3aKOHOB U
HalMCcaHUEeM XUMHYECKHX (GOpPMYIN U ypaBHEHUH.

Copnepxxanue o0ydeHus

XapaKkTepuCTUKa OCHOBHBIX BU/I0B JI€ATEILHOCTH CTYICHTOB
(Ha ypoBHe y4eOHBIX JIeHCTBUIA)

[Teproanueckuii 3aK0H,
nepuoanyeckas CUCTeMa

XUMHUUYECKUX demMeHToB J[. 1.

Meunneneena

PackpeiTre (pr3nueckoro cmMpicia CHMBOJIUKA
[Tepuoanueckoit TabauIBl XUMHUECKUX d5emeHToB 1. U.
MenneneeBa (HOMEPOB 3JIEMEHTA, IEPUOJIA, TPYIIIBI) U
YCTaHOBJICHUE IPUYNHHO-CIIEICTBEHHON CBSI3H MEXKIY
CTPOECHHUEM aTOMa U 3aKOHOMEPHOCTAMU U3MEHEHUS
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEILIECTB B
nepuoaax U rpymnmnax. XapakTepucTUKa IEMEHTOB MaJIbIX
IIEPHOJIOB 110 UX MOJI0XKeHUIo B [leproauyeckon cucreme /1.
H. Meunneneena

OCHOBHBIE TEOPUU XUMUH

YcTaHOBIEHNE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB
OT CTPOEHUSI aTOMOB 00PA3YIOMIUX UX XUMUYECKUX
JJIEMEHTOB. XapaKTEPUCTUKA BAKHEUIIINUX TUIIOB
XUMUYECKUX CBA3EH U OTHOCUTEIBbHOCTH OTON TUIIOJIOTHH.
OOBsicHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOEHHUS KPUCTAININYECKUX pelIeTOK. POpMyIMpoBaHue




OCHOBHBIX II0JIOKEHUN TEOPUU IEKTPOIUTUYECKON
JIACCOLIMAIMN U XapaKTEPUCTUKA B CBETE ITON TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHECHUM.
@opMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUHU
XUMUYECKOI'O CTPOCHUSI OPraHUYECKUX COCTMHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOWCTB BaXKHEHMIIIMX
MIPEACTABUTENEH OCHOBHBIX KJIAaCCOB OPTaHMYECKUX
coequHEeHNN

Bakueiiiue BeliecTsa 1
MaTepHuaJibl

XapaKkTepUCTHUKA CTPOEHUS aTOMOB Y KPUCTAJUIOB U HA ATOU
OCHOBE — OOIINX (PU3MUECKUX U XUMHUECKUX CBOWCTB
METAJIJIOB U HEMETAIIJIOB. XapaKTEpUCTUKA COCTaBA,
CTPOEHHsI, CBOUCTB, ITIOJy4YEHUs] U IPUMEHEHNE BAKHEHUIIINX
HEMETAaJUIOB.

XapakTepHucTuKa COCTaBa, CTPOSHUS U OOIIHUX CBOWCTB
BAKHEUILNX KJIACCOB HEOPraHUYECKUX COECIMHEHUM.
OnucaHue cocTaBa v CBOMCTB BaXKHEHUIIMX MTPEACTABUTENEH
OpraHMYECKUX COEAUHEHUI: METaHOJIA U 3TaHOJIa, CJIOKHBIX
3(pHUPOB, KHUPOB, MBI, KAPOOHOBBIX KUCIIOT (YKCYCHOM
KHCJIOTHI), MOHOCAXapHuI0B (TJTFOKO3BI), AUCAaXapUIOB
(caxapo3sl), mosMcaxapuaoB (Kpaxmaia U IeJUTI003bI),
AMUHOKUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX
MOJIUMEPOB

XHUMHYECKUH SI3BIK U
CHMBOJIMKA

Hcnonb3oBanue B yueOHOH U mpodeccnoHaIbHON
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3piBanue n3y4eHHBIX BELIECTB 110 TPUBUAIBHON MJIN
MEXIYHAPOJAHOW HOMEHKIIATYPE U OTPAKEHHUE COCTABA ITUX
COEJIMHEHUH C MOMOIIBI0 XUMUUECKUX (POpMYII.
OTpakeHue XUMHUYECKUX MTPOLIECCOB C TOMOLIBIO
YPaBHEHUN XUMUYECKUX PEaKIUN

XHUMHYECKHE peakununu

OOBsiCHEHHE CYIIIHOCTH XMMUYECKHUX MPOLIECCOB.
Knaccugukarus XuMHUecKuX peakiuii o pa3IuyHbIM
IpU3HaAKaM

XUMHUUYECKUMN SKCTIEPUMEHT

BrimosHeHe XUMHYECKOTO OKCIICPUMCHTA B IIOJITHOM
COOTBETCTBUM C ITIpaBUJIaMH TCXHHUKHU 0€e30IMacHOCTH.
Habmtonienue, pukcupoBaHue U ONMUMCaHUE Pe3yJIbTaTOB
MPOBE/IEHHOTO HKCIIEPUMEHTA

Xumuueckas MHpopmamus

ITpoBeneHne caMOCTOATEIBHOTO TOMCKA XUMHUYECKOU
MH(OPMALIUU C UCIOJIb30BAHUEM PA3IMYHBIX HCTOYHHUKOB
(Hay4HO-TIONYJIIPHBIX M3JaHHM, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHETa); UCTIOJIB30BaHUE
KOMITHIOTEPHBIX TEXHOJIOTUHN SISl OOpabOTKH U Mepeavn
XUMHUYECKON HHPOPMAIIUH U €€ IPEJICTaBICHUS B
pa3nn4HbIX hopmax

[TpodunsHoE U
npodeccuoHaIbHO 3HAUUMOE

OOBsicHEHNE XUMUYECKUX SIBIICHHUH, IPOUCXOSIIUX B
npupoje, ObBITY U Ha IIPOU3BO/ICTBE.




coJiepKaHHe

COGJHO,Z[GHI/IG IMpaBUJI SKOJIOTMYCCKU I'paMOTHOI'O MTOBCACHU A
B OKPYKaroUIeH cpere.

OrneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY KaroIlen
Cpcabl Ha OpraHnu3M 4YC€JIOBCKA U APYTHUC JKUBBIC OPraHU3MBbI.

Conepxanmne o0ydyeHus

XapaKkTepuCTUKa OCHOBHBIX BHJIOB JICATEIILHOCTH CTYJICHTOB
(Ha ypoBHE y4eOHBIX JEHCTBUI)

Cobmonenue mpaBui 0€30IMacHOr0 OOPAIICHHsI C TOPIOYUMH
Y TOKCHYHBIMH BEIIECTBAMH, TaOOPATOPHBIM
000pyI0BaHUEM.

Kputnueckas onieHka 10CTOBEPHOCTH XUMUYECKOM
uH(pOpMAIINH, TIOCTYMAIONIEH U3 Pa3HBIX HCTOYHUKOB




3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJINHBI

3.1. TpeboBanussi K MHHHUMAJIBHOMY  MAaTePHAIbHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanuzanus yqaeOHOM IUCHUIUIMHBI OCYIIECTBISIETCS B Y4eOHOM KaOMHETE XHUMHH.
KOMILIEKT pabo4nx MECT 00yJarommxcs,

pabouee MecTo IMpero1aBaTels,

IUIaKTHYECKUE MaTepHalibl IO y4eOHOM TUCIIUITIMHE.

Texunuyeckue cpeacTsa 00y4eHH:

KOMIIBIOTED,

IPOEKTOD,

npolieccop,

JKpaH.

Jannast nmporpamMma Juis 00y4eHust “HBanua0B u un ¢ OB3 peanusyercs ¢
COOJIIOICHUEM CIIETYIOIINX YCIOBHIA:

- IJIA JIMI[ ¢ HapyIICHUSMH OIOPHO-ABUTATEIBLHOIO ammapara (CBOOOJHOE
NEPEIBIKEHIE TI0 Ay TUTOPUH BO BpeMsl 3aHATHS, MEHBIINNA 00BEM MPAKTHUECKUX
paboT U UX KOJIMYECTBO, YBEITUUEHUE CPOKOB MOATOTOBKHU K 3a4ETHBIM paboTaM);

- JUId JIMII C HapyLIEHUsIMU ciyxXa (Iocajka Ha MEepBOM — BTOpPOM mapre;
o0ecrieueHrne IUAAKTUYECKUMU MaTephajlaMd B I€YaTHOM U B 3JIEKTPOHHOM
BUJIC);

- IS JMIl C HapyLIEHUsIMU 3peHus (mocajka Ha MepBOM — BTOPOM MapTe;
oOecrieyeHue IUIAAKTUYECKMMH MaTepHajlaMd B IE€YAaTHOM U B JJIEKTPOHHOM
BHJIC).



3.2. HadpopmanuonHoe odecnedeHue 00y4eHust
IlepeyeHb peKOMeHyeMbIX Y4eOHbIX U3IaHU, T0TIOJTHUTEIHLHOM
JIUTEPATYyPbI

OcHoBHAA:
DIIEKTPOHHBIE VUEOHBIE TTOCOOUS:
AIIEKTPOHHO-OMOIMOTeuHas cuctemMa «Lectay;

AIIEKTPOHHO-OUOIMOTEUHAs CUCTEMa «SHAHUYMY

. Ky3nenosa H.E., I'apa H.H. Xumus: YueOnuk qis yuammxcsa 10 knacca
oOmreoOpa3zoBaTenbHbBIX yapexaeHuii..- M.:Benartana-I"pad, 2022

. Kysnenora H.E., Jleekuna A.H., [llatamoB M.A. Xumus: Y4eOHUK I yHAIIAXCS
1 1kmacca ob1eo0pa3oBaTeNbHBIX yupexaeHuil. - M.:Benrana-I"pad, 2022

. Kysnenosa H.E., Turopa .M., I'apa H.H. Xumus: YueOuux mis yuanuxcs 10
KJ1acca o01eodpaszoBarenbHbIX yupexaeHuit. [lon penakiueit Kysuenosoit H.E.-
M.: Benrana-I'pad, 2021

. T'abpuensn O.C., JIvicoa I'.I'. Xumus. 11 knacc: YueOHuK 11st
obmreoOpa3zoBaTenbHbBIX yapexaeHuil. - M.: Jlpoda, 2021

JlomoTHUTEILHASA:

. I'abpuensu O.C. HactonbHas kuura yuutens. Xumus 11 kmacc: M.: ipoda 2016,
2017.

. T'abpuensn O.C. OOmast Xumus B TecTax, 3ajJa4ax, ynpaxHeHusaX.- M.:
Hpoda,2016, 2017.



4. KOHTPOJIb U OLIEHKA PE3VJBLTATOB OCBOEHUS
JUCHUILIAHBI

KoHTpolb ©  omeHka  pe3yiapTaToB  OOYy4YEHHMS  OCYLIECTBISETCS
IpernojaBareyieM B NPOLECCEe NPOBEACHHUS MPAKTHYECKHX 3aHIATHH U
1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHHUS OO0YYaIOIIMMUCS
WHIUBUIYAIbHBIX 33JaHUi, MPOEKTOB, UCCIENOBaHUNA. Pe3ynbTaThl 0O0ydeHUs
ONPEIEIISIOT, YTO 00OyYarOIIMeECs JOJDKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH
0 3aBEPUICHUH U3YyYEHHSI TUCLUTLINHBI.

s popmupoBaHus, KOHTPOJIS U OIICHKU PE3yIbTAaTOB OCBOCHHS Y4EOHOM
T CUUTIIUHBI UCIIOJIb3yETCS cucreMa OLICHOYHBIX MEpONPUATHH,
MpeACTaBIAIONIas cO00 KOMIUIEKC YYEOHBIX MEPOINPHUATUH, COINIACOBAHHBIX C
pesynbratamMu 0o0ydeHus u chopmyaupoBaHHbix ¢ ydetom DPIOC CO00
(npeaMeTHble pe3yibTaThl o aucuummae) u @I'OCCIIO.



Ne OK/IK Mopnyas/Paznen/Tema PesyabraT 00yuenus THIbI OLIEHOYHBIX MAaTEPUAJIOB
I OcHoBHoOe coepkaHue
1 Pa3nea 1. OcHOBBI CTpOeHUs! ®opmympoBaTh 0a30BbIe NOHATHS U
BellecTBa 3aKOHBI XHMHH
1.1 OK 01 | CtpoeHue aTOMOB XUMHUYECKUX CocTaBisaTh XUMHUYECKHE POPMYITBI 1. Tect «CTpoeHue aToMOB
3JIEMEHTOB U NIPUPOJAa XUMUYECKON COECMHEHUI B COOTBETCTBHUH CO XUMHMYECKHX 3JIEMEHTOB U IIPUPOJA
CBS3U CTENEHbIO OKUCIEHUS XUMUYECKUX XUMHYECKOHN CBS3HY.
3JIEMEHTOB, UCXO/I U3 BAJICHTHOCTH U 2. 3aauu Ha COCTaBJICHUE
ANEKTPOOTPHULATEILHOCTH. XUMHUYECKHUX (GOPMYJI ABYXaTOMHBIX
COeAMHEHU (OKCHIIOB, CYITb(HIOB,
THJIPUJIOB U T.I1.). .3a7jaHus Ha
MCIIOJIb30BAaHUE XUMUYECKOU
CUMBOJIMKH U HAa3BAHUW COEIUHEHUH 110
HOMEHKJIaType MEXyHAPOIHOI'O COI03a
TEOPETHUYECKON U MPUKIIATHON XUMHH U
TPUBHAJIbHBIX HA3BAHUU JJIs1
COCTaBJICHUS] XUMUYECKUX (popmyI
JIByXaTOMHBIX CO€IMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUAOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COEANHEHUN
OTJIENBbHBIX KJIACCOB
OK 01 | ITepuoanueckuii 3akoH u Tadbmuna JI.1. | XapakrepuzoBaTb XUMHUYECKHE Tect «Metamnmnueckue /
OK 02 | Menneneena 9JIEMEHTHI B COOTBETCTBUH C MIX HEMETaJNIMISCKIE CBOMCTBA,

IIOJIOXKCHHUEM B nepnonnquKoﬁ CHUCTEMCE
XHUMHUYCCKUX SJICMCHTOB

3JIEKTPOOTPUIIATEIBHOCTh U CPOJICTBO K
BJIEKTPOHY XUMHUUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
MEPUOINYECKON CUCTEME XUMUYECKUX
anemenToB J[.11. Menaeneeray.

2. [IpakTrueckue 3a1aHus Ha




YCTaHOBJICHHUE CBSI3U MEX]ly CTPOCHUEM
aTOMOB XMMHYECKHX DJICMCHTOB U
MEePUONYECKIM U3MEHEHHEM CBOMCTB
XHMUYCCKHUX DJIEMECHTOB U HX
COEIUHEHHI B COOTBETCTBUH C
nonoxkenueM [lepronnueckoit cucreme.
3. [IpakTHKO-OpUEHTHUPOBAHHBIE
TEOPETUUYECKHUE 3aaHus Ha
XapaKTEePU3aALUI0 XUMUUECKHX
9JIEMEHTOB: «MeTamnyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JEKTPOOTPHUIIATEIHFHOCTh U CPOJICTBO K
3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
NEePUOINYECKON CUCTEME XUMUYECKUX
anemenToB .M. MenneneeBay

Paznen 2. Xumnueckue peakuu

XapaKTemeBaT b TUIIBI XUMHUYCCKUX
peakuuii

KonTponbnas padota «CtpoeHue
BCIICCTBA U XMMHNYCCKUEC PCAKITUN»

OK 01
OK 04

THUIBI XUMHYECKUX PEAKIIUI

CocTaBiATh peakli COCTUHEHNUS,
pasnoxkeHus, 0OMeHa, 3aMelIeHHs,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu

1. 3azauu Ha COCTaBIICHUE
YPaBHEHUH PEAKLUN:

- COEJIMHEHUS, 3aMEILECHNS,
pasiokeHusi, o0OMeHa;

- OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUN C
HCIIOJIB30BAHUEM METO/IA JIEKTPOHHOIO
OanaHca.

2. 3ajaun Ha pacyeT MacChl
BEIIeCTBA UIIN 00BbEMaA

ra3oB I10 U3BECTHOMY KOJIMUECTBY




BEIIIECTBA, MacCce WIH 00BEMY OHOTO

13 Y4aCTBYIOIIUX B PCAKIIMU BCUICCTB,
pacuétel Macchl (00bEMa, KOIMYECTBA
BEILIECTBA) MIPOIYKTOB PEAKIINH, €CIU

OJIHO W3 BEILIECTB UMEET MPUMECH

DNEKTPOIUTHYCCKAS JUCCOIUAIUS 1
WOHHBIA 00MeEH

CocTaBiITh YpaBHCHHUA XUMHUYCCKHUX
p€aKkuy HOHHOI'O obMeHa ¢ yY4aCTuCM
HCOPraHNYCCKUX BCUICCTB

1. 3aaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX U HIOHHBIX PEaKIHi ¢
y4aCTHEM KHCJIOT, OCHOBAHMI U COJIEH,
YCTAaHOBJICHUE U3MEHEHUS KUCIOTHOCTU
Cpelbl

JlaGopaTopHas padota "Tumsl
XUMHUYECKUX peakiuii”

Pa3znen 3. CTpoenne u cBoiicTBa
HEOPraHu4ecKHX BellecTB

HccnenoBarh CTpoeHHE H CBOKCTBA
HEOPraHHYeCKHUX BellecTB

KonTpoabHnasi padora CBoiicTBa
HEOPraHU4eCKUX BellecTB»

OK 01

Knaccugukanus, HoMeHKIaTypa 1
CTpPOEHHE HEOPraHUYECKUX BELIECTB

KnaccuguimpoBars HeOpraHHUECKUE
BEIIECTBA B COOTBETCTBHHU C HX
CTpOEHUEM

1. Tect «<Homenknatypa u
Ha3BaHWE HEOPTaHUYECKUX BEIECTB
HCXO/ISI U3 X XUMUUYECKON (HhOPMYJIBI
WIN COCTABJIICHUE XUMHYECKON
(hopMyIIbI HCXO/I U3 Ha3BaHUS
BEIIECTBA 10 MEXIYHAPOIHON MITH
TPUBUAIILHON HOMEHKJIATypey.

2. 3ajaun Ha pacyeT MacCOBOM
71071 (MacChl) XUMHYECKOTO
3JIeMeHTa(COEeTUHEH M )B MOJIEKYJIe
(cmecn).

3. [IpakTrueckue 3agaHus 1Mo
KIaccupuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmynam

HCOPraHNYCCKUX BCIICCTB PA3JIMUYHBIX




KJIACCOB.

4. [IpakTuueckue 3a7aHus Ha
onpeJieJIeHue XMMUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH BHU1a
XUMHYECKOH CBSI3U U THIA
KPUCTAJUIMYECKON pelieTKu

3.2

OK 01
OK 02

Du3nKo-xuMHUECKHUE CBOMCTBA
HEOPraHWYECKUX BELIECTB

YcranaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKHX CBOMCTB HEOPraHUYECKHUX
BEILIECTB OT CTPOEHHUsI AaTOMOB U
MOJIEKYJI, 8 TAKXKE THIIA
KPHUCTAJUIMYECKON pPEeIETKH

1. Tect «OcobenHoctu
XUMHUYECKHX CBOMCTB OKCHJI0OB, KHUCJIOT,
OCHOBaHUH, aM()OTEPHBIX THIPOKCUIOB
U COJIEH».

3aaHus HA COCTaBJIEHUE YPAaBHEHUN
XMMHUYECKHX peakluil ¢ yqacTuem
HPOCTHIX HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIIOB, HEMETAJLIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HCOPraHN4YCCKUX KHCJIOT, OCHOBAHUI U
aM(}OTEepPHBIX THAPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX CBOWCTBA U
CIOCOOBI OJTYYEHUSI.
[IpakTHKO-OpHEHTUPOBAHHbIE
TEOpeTUYECKHe 3aJaHns Ha CBOMCTBA U
MOJTyYeHHEe HEOPraHMYECKUX BEIIEeCTB

3.3

OK 1
OK 02
OK 04

Nnentuduxaius HeOpraHnIeCKuX
BEIIECTB

HCCJ’IG)IOB&TB Ka4E€CTBCHHBIC PCAKI[UU
HCOPraHNYCCKUX BCIUICCTB

1. [TpakTHKO-OpPHEHTHPOBAHHBIE
3aJJaHHS TT0 COCTABJICHUIO XUMHUYECKUX
pEaKIUil C yHaCTHEM HEOPTaHUYECKHUX
BEIIIECTB, HCITOJIb3YEMBIX IS UX
UICHTH(PUKAIUY.

JlaGoparopHas pabora:




"UnenTudukaus HEOPraHUIECKUX
BEILIECTB

Pa3nen 4. Ctpoenue u cBoOMcTBa
OpraHHYeCKHX BellecTB

HUccaenoBarhb CTPOCHUEC U CBOMCTBA
OpraHn4eCKHuXx BEIICCTB

Konrtpoabnas padora «CTpoeHue u
CBONCTBA OPraHNYeCKHX BellecTB»

4.1

OK 01

Knaccudukanus, ctpoeHue u
HOMEHKJIATypa OPraHMYECKUX BEIIECTB

KnaccudunupoBars oprannueckue
BEIIECTBA B COOTBETCTBUHU C UX
CTpPOCHUEM

1. 3a7aHus Ha COCTaBJICHUE
Ha3BaHUN OPraHUYECKUX COCAUHEHMI
110 TPUBUAJIBHOM WJIM MEXIYHAPOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYpe.

2. 3ajaHus HA COCTABJICHHE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyII
OpraHUYECKUX BEIIECTB
OTACJIbHBIX KJIACCOB.

3agauu Ha OoMpeaeIICHUE PoCTenIeh
(hopMyIBl OPraHNMYECKOM MOJIEKYIIHI,
HCXOJIsl U3 DJIIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OPraHUYECKUX COCTUHEHUN

VYcTaHnaBnuBaTh 3aBUCUMOCTD (DPU3HKO-
XUMHUYECKHUX CBOMCTB OpraHM4eCKUX
BELIECTB OT CTPOCHUSI MOJIEKYJI

1. 3a/aHusl Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX PEAKIINI C
y4acTHEM OPTaHMYECKHUX BELIECTB Ha
OCHOBAHHUU UX COCTaBa U CTPOCHHS.
2. 3aaHus Ha COCTaBJIICHHE
YPaBHEHUN XUMUYECKUX PEaAKIUH,
WJUTFOCTPUPYIOIINX XUMUYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKAHN TAHHBIX PEaKIMi U
TEHETUYECKOM CBSA3U OPraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacuerHsble 3a1aun 110
YPaBHEHUSIM PEaKLMi C y4aCTUEM




OpTraHU4YCCKUX BCIICCTB.
JlaboparopHas pabota "lIpeBparnieHus
OpTraHU4YC€CKUX BCIICCTB IIPHU

HarpeBaHuN»
4.3 OK 01 | UnenTudukamus opraHuIecKux HccnenoBaTh KaueCTBEHHbBIE PEAKIIUU 1. [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 | BemiecTB, UX 3HaYCHHE U MPUMEHEHUE B | OPraHMYECKHUX KJIacCOB 3a/laHus IO COCTABIICHUIO XUMHUYECKUX
OK 04 | ObITOBOM W ITPOU3BOACTBEHHOM pEaKIUi C y4aCTUEM OpraHUYeCKUX
JESITEIbBHOCTH YEeJI0BEKa BEIIECTB, B T.4. UCIOJb3YEMBIX JJIS UX
uacHTU()HUKAINH B OBITY H
IPOMBIIIIEHHOCTH.
JlaboparopHas pabora:
"Unentuduxanus opraHnyecKux
COETMHEHUI OTAETBHBIX KIaCCOB)»
5 Pa3zgea 5. Kunernueckue u Xapakrepu3oBaTh BJIMsIHHE
TepMOAMHAMHYECKHE Pa3JIM4YHBIX ()AKTOPOB HA paBHOBeECHE
3aKOHOMEPHOCTH NPOTEKAHUSA U CKOPOCTh XMMHMYECKHX peaKkuuii
XHMHYECKMX peakuui
5 OK 01 | CxopocTh XUMHUYECKUX PEAKIUH. XapakTepru3oBaTh BIUSHUE [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 | Xumuueckoe paBHOBECHE KOHLIEHTPALlUU PEarupyrouInX BEUIECTB U TEOPETUUECKUE 3aJaHNsI HAa aHAJIN3
TeMIIepaTypbl HA CKOPOCTh XUMHUECKUX | ()aKTOPOB, BIUSAIOLIMX HA U3MEHEHHE
peakuuii XapakTepu30BaTh BIUSHHUE CKOPOCTH XUMHUYECKON PEAKIINH.
WU3MEHEHHUS KOHIEHTPALlUH BEIIECTB, [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUS
peaxkuu Cpeapl U TEMIIEpATyphl Ha Ha MpuMeHeHue npuHiuna Jle-
CMeIlleHnEe XUMHYECKOTO pPaBHOBECUS [MaTenbe U1 HAXOXKACHUS PAaBHOBECHS
HaIpaBJIEHUs CMEIICHUS XUMHUYECKON peaklMy U aHalln3
(hakTOpOB, BIMSIONIMX HA CMELICHHE
XUMHYECKOT0 PaBHOBECHS
6 Pa3nen 6. PacTBopsl HccaenoBars HCTHHHBIE PACTBOPHI €
3aJaHHBIMM XaPAKTEPUCTUKAMU
6.1 OK 01 | ITonsTue o pacTBOpax Pasnuyarh HCTHUHHBIE PACTBOPHI 1. 3aauu Ha IPUTOTOBIIEHUE




OK 02

pacTBOpPOB.

2. IIpakTHKO-OpHEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHKs Ha TUCIIEPCHBIE
CHCTEMBI, HCIIOJIb3yeMbI€ B OBITOBOW U
IIPOU3BOJCTBEHHOMU ACATEIbHOCTU

YelioBeKa
6.2 OK 01 | UccnenoBanue CBOMCTB pacTBOPOB HccnenoBaTh GU3MKOXMMHUYECKHE JlaGopaTtopHas pabora "IIpurorosicHue
OK 04 CBOMCTBA UCTUHHBIX PaCTBOPOB pacTBOpOB»
I IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHUe (CoepKaHUe TPUKJIATHOTO MOIYJIs1)
7 Paspnen 7. OuenuBath nocJjeacTeus ObITOBOM 1 | 3amuTa Keiica (¢ yueToM Oyayuei
XuMmusi B ObITY U IPOM3BOACTBEHHON | IPOU3BOJICTBEHHOM AeATEIbHOCTH npogdeccuoHaIbLHOM
NeITeJILHOCTH YeJI0BEeKAa YeJIoBeKa C MO3ULIHMI IKOJIOTHYeCKOH | JeATeIbHOCTH)
0e301acHOCTH
OK 01 | Xumus B ObITY U IPOU3BOJICTBEHHOM O11eHUBATh MTOCIEACTBUSA OBITOBOH U Keiic (c yuerom Oyaymieit
OK 02 | mesiTeIbHOCTH YeIOBEKa MIPOU3BOJICTBEHHOM JEATEIHHOCTH po(hecCUOHATBLHOM
OK 04 YeJloBeKa ¢ MO3UIMH 3KOIOrHYecKoi JESITEIbHOCTH)
OK 07 0€301acHOCTH Bo3MmosxHBIE TEMBI KEHCOB:

1. [Torerienne knmumara u
BBICBOOO’K/ICHHE T'a30BbIX THPATOB CO
JTHa OKEaHa.

2. bynymue marepuainsl st
JN3aliH-TIPOEKTUPOBAHUS

3. Hosele maTepuains! s
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX ITPENApaTOB




Ilepeuenb neMOHCTpaNUi (TPE3eHTALINN)

Tema YriaeBoaopoabl
JlemoHCTpanus oopa3oBaHue HEPTIAHOMN MIICHKU HA TOBEPXHOCTH BO/IBI.

Tema Kucsiopoacoaep:kamue OpranHm4eckue coeIuHeHus.
JleMoHcTpanusi XUMHUYECKHMX CBOMCTB CHUPTOB, (DEHOJNA; OKHUCIICHUS
anbAeruaoB rujgpokcuioM Menu (I1); xumMuueckux CBOMCTB KAPOOHOBBIX KUCIIOT

Tema YriaeBoabl

JleMoHcTpalusi B3aMMOACHCTBUS TIIIOKO3bI ¢ OKcuaoM meau II; peakiuu
III0KO3bI ¢ TuapokcuaoM Meau (I1); B3auMoaelcTBUS caxapo3bl C THIPOKCHIIOM
KaJIbIIMs; B3aUMOJACHCTBHUA KpaxMalia ¢ H00M; THIAPOJIM3 Kpaxmala.

Tema A3oTcoaep:xaiiye OpraHuvecKre BenecTsa

JleMoHcTpalnusi OKpacka TKAaHU AaHUJIMHOBBIM KpPACHUTEJIEM; TOpEHHUE
MJJACTMACC; IIBETHBIE PEAKIMU Ha OEJIOK; PACTBOPEHUE M OCAXKJICHUE OCIIKOB;
JIeHaTypaIs 0eIKOB.

Tema BemecTBa M X CBOMCTBA.
JlemoHCTpanus B3aUMOJCUCTBUA METAJLIOB C BOJAOM; XMMHUYECKUX CBOMCTB
METAJIJIOB, HEMETAJIJIOB, KMCJIOT, OCHOBAHUM, aM(OTEPHBIX COCAUHEHUM.

IIpumepHbie Tembl pedepaToB (10KIAA0B), MHAMBUAYAJIbHBIX IPOCKTOB

Marepusi, GopMBbI €€ IBMKEHUS U CYIIECTBOBAHUS.

ITepsoIiit pycckui akagemMuk M. B. JlomoHOCOB.

HcKkycCTBO 1 TIPOIECC MO3HAHMUS.

dusznka 1 My3bIKaIbHOE UCKYCCTBO.

[{BeTOMY3BIKA.

@u3rKa B COBpEMEHHOM LIUPKE.

@u3nYeCKUE METOABl UCCIENOBAHUSA NAMSATHUKOB HCTOPHUM, APXUTEKTYPHI U
MIPOU3BEAEHUN UCKYCCTBA.

HayuyHo-TexHUuYecKuil mporpecc u mpoOIeMbl SKOJIOTHH.

buorexHosnorus u reHHas uHxeHepuss — TexHonorun X XI Beka.

HanorexHomoruss kKak NDPUOPUTETHOE HAIMPABICHUE PA3BUTHS HAyKU U
npousBoacTBa B Poccuiickon Denepaunu.

OxpaHa OKpy’Karole cpelibl OT XUMUYECKOTO 3arpsi3HEHHUS.

PacTBOpBI BOKpYT Hac.



YcTpaneHue )KeCTKOCTH BOAbI HA TPOMBIILICHHBIX MPEANPUITUSAX.

Hcropust BOSHUKHOBEHUS U Pa3BUTHUS OPTaHUYECKON XUMHUHU.

VYrneBojbl U UX POJIb B )KUBOU MPUPOJIE.

XKuppl Kak IpOAYKT NUTAHUS U XUMHYECKOE ChIPhHE.

HexBaTka npoI0BOJIbCTBUS Kak INIo0ajibHAs Mpo0OieMa 4eJ0BEeUeCTBa U MyTH
€€ peuIeHus.

CpencrBa THUIMEHBI Ha OCHOBE KHCIOPOACOAEPKAUIUX OpPraHUYECKUX
COCIMHEHNM.

CHHTeTHYECKHE MOIOIIIME CPEJCTBA: JOCTOMHCTBA U HEAOCTATKHU.

Heduuur Oesnka B NULIEBBIX NPOAYKTaX M €ro MPEOJOJIEHHE B paMKax
1J100a1bHOM MPOJOBOIBCTBEHHON TPOTPAMMBI.

B.U. Bepraackwuii u ero yderue o omocdepe.

HcTopus u pa3BUTHE 3HAHUM O KJIETKE.

Oxkpy»aronasi 4eJoBeKa cpella U €€ KOMIIOHEHTHI: pa3JInuHble B3IJISABI Ha
OJIHY TIpO0OIEMY.

[Tonynauus kak equHULa OMOJIOTHYECKON SBOJIOLINH.

[Tormynsnus Kak dKOJIOTHYECKas €AUHULIA.

CoBpeMeHHbIE B3IJIsIIbl HA OMOJIOTUYECKYIO 3BOJIIOIHIO.

CoBpeMeHHbIE B3IJISbl Ha IMPOUCXOXKIEHUE YEIOBEKAa: CTOJKHOBEHUE
MHEHUH.

CoBpeMeHHbIE METO/IbI UCCIIE0OBAHUS KIETKHU.

Cpenbl 00MTaHUS OPraHU3MOB: PUYHUHBI Pa3HOOOpa3usl.

OcBoenue coaepkaHus y4eOHOW JAUCHHUIUIMHBI —«XUMHs», OOecreynuBaeT
JIOCTHKEHUE

CTYJIEHTAMHU CIEAYIOIINUX Pe3yJIbTATOB:

* TUYHOCHHBIX

—— YyYBCTBO TOPJIOCTH M yBXCHHUS K MCTOPUU U JOCTIIKCHHSIM OTECUCCTBEHHOU
XUMUYECKON HAyKH; XHMHUYECKH TPaMOTHOE TOBEACHHE B MPOQECCHOHATBHON
NEATEIPHOCTH W B OBITY MpU OOpalleHMH C XUMHUYECKUMH BEIIECTBAMH,
MaTepHalaMH U MPOIeCCaMu;

—— FOTOBHOCTb K MPOAOIKEHUIO 00pa30BaHMS U MOBBIIIICHUS KBATU(DHUKAIIUN B U3
OpaHHOM TPO(eCCHOHATILHON JESITEIPHOCTH W OOBEKTUBHOE OCO3HAHHE POJIHU
XUMUYCCKUX KOMIIETCHITUH B ATOM;

—— yMEHHE WHCIOJIb30BaTh JOCTHKEHUS COBPEMCHHOW XHUMHYECKOW HAayKH |
XUMUYECKAX TEXHOJOTUH Il TIOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJIBHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaTbHOM eATeTbHOCTH;

* MemanpeomMemHuix:



—— UCIIOJIb30BAHUE PA3JIMYHBIX BUJOB ITO3HABATEIBHON AEATEIIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Omnepanuil (MOCTaHOBKU 3aJayd, (OPMYITUPOBAHUS TUIOTES,
aHaiM3a W CHUHTE3a, CpPAaBHEHUs, OOOOIICHMS, CUCTEMATU3AlMH, BBISIBICHUS
MPUYUHHO-CJIEICTBEHHBIX CBSA3€H, MOMCKA aHAJIOroB, (POPMYIUPOBAHMS BHIBOJIOB)
JUISl pELIEHNs NOCTaBJIECHHOM 3aa4d, IPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS
(HaOmroieHHs, HAYYHOTO OJKCIEPUMEHTA) JUIsl HW3YYECHHUS PA3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBAThCA B MpodeccrnoHalbHOi cdepe;

—— HCHOJIb30BAaHHUE PA3IUYHBIX MCTOYHHKOB [JI1 MOJYYEHUS XUMHUYECKOU
uH(popMaIuU, YMEHHE OILICHUTh €€ JOCTOBEPHOCTh JI JTOCTHKEHHUS XOPOIIHUX
pe3ynbTaToB B MpodeccuoHaIbHOM cdepe;

* NPEOMEMHbIX

—— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MECTE XMMUU B COBPEMEHHON HAyYHOM
KapTUHE MHpa; MOHMMAaHWE POJUM XUMUU B (OPMUPOBAHMHM Kpyrozopa u
(YyHKIHMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKA JIJISl PEIICHUS] MPAKTHYECKUX 3a/1a4;

—— BIIQJICHHE OCHOBONOJIATAIOIIUMU XWMHYECKUMH TOHSATUSMHU, TEOPHUSIMH,
3aKOHAMH

Y 3aKOHOMEPHOCTAMH; YBEPEHHOE I10JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U
CUMBOJIMKOM;

—— BJAJCHUE OCHOBHBIMM METOJAAMU HAyYHOTO NO3HAHMS, HMCIOJIB3YyEMBIMU B
XUMUU: HaAOJIOICHUEM, ONHCAHUEM, HW3MEPEHHEM, OHKCIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBSACHATH PE3YIbTaThl MPOBEIECHHBIX OIBITOB U JEJIATh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTh METOABl TO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 33]1a4;

—— c(OpMUPOBAHHOCTH YMEHHUSI J1aBaTh KOJIMYECTBEHHBIE OIICHKU U TIPOU3BOJIUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

—— BIJIQJICHWE TMpaBWJIaMH TEXHUKM O€30MaCHOCTH TNPH  HUCIOJIb30BAaHUU
XMMHWYECKUX BEIIECCTB;

— c(OpMUPOBAHHOCTh COOCTBEHHON MO3UIIMU MO OTHOIICHUID K XUMHUYECKOU
uH(bOpMaIuK, MOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB.



