1

S

ABTOHOMHAasi HEKOMMep4YecKasi opranusanusi npogeccuoHaaIbHOro 00pa3oBaHus
«MexayHapoaHbIN TEXHUKYM JKOHOMHUKH, IIPaBa
U MH(POPMALMOHHBIX TEXHOJIOI Mi1»

YTBEPKIAIO

e | % .
'“xv\ NPAg, Oe
o)t Or N

/A.A. Aunpeenien/
«22» aBrycrta 2024r.

PABOYAS ITPOTPAMMA
OBIIEOBPA30OBATEJBHOW JUCHUILINHBI
BJ1.12. XUMMUA
OI1 O611e00pa3oBaTEILHON MOATOTOBKHU
b/l ba3oBbie JUCHUNJIMHEI

no cheyuanbHoOCMuU
40.02.04 IOpucnpyoenyusn

Dopma o0byuenus: 0UHAsl, 3A04UHASA

Boponex
2024 r.



PACCMOTPEHO 1 OJJOBPEHO IILIK OBHIEOBPA3OBATEHBHOI>'I
IMOAI'OTOBKUA
ITpuka3z Ne 350 ot «22» 08 2024 1.

)
[pencenarens W’/ﬁ [IpokodneBa H.A.
- ﬂOllﬂH({ // HHHULHAJIBI, ('baMHJ'lHil
HupexTop J//u AnnpeeneB A.A.
(\/I{OZ[HI/ICL WHUIIUAJIBI 1 (baMI/IJ'H/Iﬂ
Pa3paboTunku: AnncumoB AHaronuii CtenaHoBrUY
MpernoaaBaTciib

®.1.0., yueHas crerneHb, 3BaHue, JOJKHOCTD
DKCHepTHI:

®.1.0., yueHas crerneHb, 3BaHue, JOJHKHOCTh

PabGouass mporpamma ob6mieoOpazoBaTenbHoi aucuumuinabl  BJ.12.  Xumus
pazpaboTaHa C y4yeTOM METOJMYECKHX pPEKOMEHJAlui Mo pa3paboTke padodmnx
nporpaMMm y4eOHBIX MpeaMeTOB 001ieoopa3oBarenbHoi noaroroBku (OII) cpennero
obmero oOpaszoanuss (CO), oOpa3oBaTeabHONH  MpPOrpaMMbl  IOATOTOBKHU
CIIEHUANINCTOB CpelnHero 3BeHa, [Ipukaza MunucrtepctBa mnpocsenieHus PP ot 12
aBrycta 2022 r. Ne 732 "O BHeceHHHM M3MEHEHHI B (peepaibHblil TOCYIapCTBEHHbIN
oOpa3oBaTebHBIN CTaHAAPT CpeaHEro oO0Iero oOpa30BaHMs, YTBEPKIACHHBIN
npuka3zoM MunHuctepcTBa oOpazoBaHus M Hayku Poccuiickoit deaeparuu ot 17 Mas

2012 r. Ne 413",



COJIEP)KAHUE

OBIIASA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIEOBPA30OBATEJBHOU JUCHUIIJINHBI

. CTPYKTYPA MW COJEP)KAHUE OBIIEOBPA3OBATEJBHOI
JUCHUIINHBI
YCJIOBUS PEAJIU3ALIAU PABOYEI1 IMPOTPAMMBI

OBIIEOBPA3OBATEJIBHON JUCITATLIAHBI
. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON JUCIATLIAHBI
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1. MACHOPT PABOUYEH IPOI'PAMMBI
OBIIEOBPA30OBATEJBHON JUCIUAILIMHBI
b/.12. XUMMUA

1.1. Ob61acTh NPpUMeHEHUsI TPOrPaAMMbI

PabGouass mporpamma ob6mieoOpa3zoBatenbHOi aucuuiiuabl  bJI.12. Xumwus
ABJIIETCS. YacThl0 00pa30BaTEIbHON MPOrpaMMbl MOJATOTOBKH CIELUATUCTOB CPEIHETO
3BeHa AHOIIO «MTOIINT» no cnennansHocth: 40.02.04 FOpucnpyaenuus.

1.2. Hesun ¥ miIaHupyemMblie pe3yjabTaThl OCBOCHUSA TUCHHUILIMHBI

1.2.1. Hean v 3a7a4u TUCHUILTHHBI

DOpMUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XMMHYECKOW COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHATHUS PEHICHUN B KU3HEHHBIX
Y TIPOU3BOJACTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO MOBEJCHUS B MPUPOIHON CpEeJIE.

3amavyu QIMCHMUIIHHBI:

1) cdopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKHUX
IIPOLIECCOB U SBJICHUM B OKPYXKAIOLIEW Cpele, LEJIOCTHOM HAaydYHOW KapTUHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBJIATH (POPMYJIbI HEOPTaHMYECKHX M OPraHuYeCKUX
BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUN, OOBICHITH UX CMBICI, HHTEPIPETUPOBATH
PE3YyABTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  MPOBEIEHUS  MPOCTEHIINX  XUMHUYECKUX
AKCIIEPUMEHTATBHBIX  HMCCIENOBAaHUA C  COOJIOJIeHHEeM TpaBWi  0€30MacHOro
oOpalleHusl ¢ BEIIeCTBaMH U JJabOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh MH(GOPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3INYHBIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHLHOCTU U
XUMHYECKUX MPUPOJTHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHUN XUMHUYECKOW HAYKH H
TEXHOJIOTHH ISl Pa3BUTHS COIIMATIBHON M IPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHSI 001e00pa3oBaTeJbHOH AUCHUILIMHBI B co0oTBeTcTBUM ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa u IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCIHHIIJIHHBI
HAUMEHOBaHU
e
(popmupyemsl Oo0mmue JucuunJMHapHble
X
KOMIIEeTeHIM i
OK 01. B yacTu TPya10BOro BOCIIUTAHMS: - BJIAJETh CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET:
Bri6upath - TOTOBHOCTh K TpYyAY, OCO3HAHHE IIEHHOCTH MAacTepCTBa, | OCHOBONOJATAIOMIMNE  TOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
CHOCOOBI TPYAOIIO0HE; JNIEKTPOHHAS 000JI0YKa aroma, s-, p-, O-2JMEeKTpOHHBIE OpOUTAIH
pelleHys 3a1a4 | - TOTOBHOCTh K aKTHBHOM JI€ATENBHOCTH TEXHOJOTMUYECKONW U | aTOMOB, HWOH, MOJIEKYJa, BaJ€HTHOCTh, 3JEKTPOOTPULATENHLHOCTD,
npodeccuoHall | COIMAIbHON HAMpPaBIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, | CTENIEHb OKHCIEHUS, XUMHUYecKass CBSI3b, MOJIb, MOJSIpHas Macca,
bHOI IUIAHUPOBaTh M CAMOCTOSTENIBHO  BBINOJHATH  TaKyl | MOJSIPHBIM 00beM, YriepoAHBINH CKeleT, (yHKIMOHANbHAs TpyIia,
NESITeIbHOCTH | JeSITeIbHOCTD; paauKal, HW30MEpHs, H30MEpbl, TOMOJIOTUYECKHI psll, TOMOJIOTH,
NPUMEHHUTENBH | - HWHTEpeC K pa3lu4yHbIM  cdepaMm  MNpodecCHOHANBbHOMN | YIIEBOAOPOIbl,  KUCIOPOA- M a30TCOoAEpKallue  COEAWHEHUS,
0 K Pa3JIMYHBIM | ICATEIbHOCTH, OMOJIOTMYECKH aKTHBHBIE BelmiecTBa (YIJIEBOABI, JKHPBI, OCIKH),
KOHTEKCTaM OBnajeHue YHUBepCAJbHBIMU Y4eOHBIMH | MOHOMEpD, TIOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
NM03HABATEJIbHbIMH JAeliCTBUSMM: COEIMHEHUS, KPUCTAIIMYECKas pPEelIeTKa, TUIbl XUMHUYECKUX DPEaKIHi
a) 0a3oBble JIOTHYECKHUeE 1eiicTBHS: (OKHCIUTENIbHO-BOCCTAHOBUTEILHBIE, 9K30-U SHI0TEPMHUUYECKUE,
- CaMOCTOATENbHO (OPMYIUPOBATh U  aAKTyaJU3UPOBATh | PEAKIMM HOHHOTO OOMEHa), PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIHMTHI,

po0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUS LIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- ONpeneNaTh IeNH ACATENIBHOCTH, 3alaBaTh IapamMeTpbl H
KPUTEPUU UX TOCTHKEHUS;

- BBISBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCUTH KOPPEKTHUBHI B
COOTBETCTBUE  PE3yJIbTaTOB
MIOCJICJICTBUH IS TEIBHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIIUICHUE TMPU PEIICHUN KH3HEHHBIX
npobiem

0) 0a30BBIE MCCJIEA0BATEIbCKHE AeHCTBHS:

MMPOTHUBOPCUNA B

ACATCIIbHOCTD, OLICHUBATb
OCIIsIM, OLICHUBATh PUCKHU

AJICKTPOJIMTUYECKAs]  JAUCCOLMAIMSA, OKHCIHMTENIb, BOCCTAHOBHTEIb,
CKOPOCTh XMMHYECKON PEaKIMH, XUMHUYECKOE PAaBHOBECHUE), TCOPHH H
3aKOHBI (TEOpHUST XUMHUUYECKOTO CTPOSHUS OPraHMYECKHUX BemiecTB A.M.
ByrtnepoBa, Teopus 3MEKTPOTUTUYECKON AUCCOIHALINU, TIEPUOINYCCKUI
3akoH JI.V1. MenneneeBa, 3aKOH COXPaHEHUSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XUMHHU, (PAKTOJNOTHYECKHE CBEACHUA O
CBOMCTBaX, COCTaBe, TMOJYYEHUH U OE30MACHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- YMETh BBISBJIATH XapaKTepHbIE MPHU3HAKA U B3aUMOCBS3b M3YUEHHBIX
MOHATUN, NPUMEHSTh COOTBETCTBYIOIIME TOHITUS MpPU ONHCAHUHU
CTPOCHHSI U CBOMCTB HEOPraHWYECKUX M OPraHMUYECKHX BEIIECTB U UX
NpeBpaIeHUil; BBISBISATh B3aMMOCBS3b XHUMHUYECKUX 3HAaHUH C




- BJI3/IETh HAaBbIKAMH y4eOHO-MCCIIE0BATENBCKON U TPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMU pa3peLieHus! IpooieM;

- BBISBIIATH IPUYMHHO-CIICCTBEHHBIE CBA3U U aKTyaIIM3UPOBATh
3aJady, BBIABUraTb THIIOTE3y €€ pEIIEHUs, HaxOoIUTh
apryMEHTBI JUIs JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
napaMmeTpsl U KPUTEPUHN PELICHUS;

- AQHIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEIICHUS 3aJa4u
pe3ynbTaThl, KPUTHYECKH OLEHHWBATh WX JIOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

- YMETh TIIEPEHOCHUTh 3HAaHUA B [O3HABaTEIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yYMeThb HHTErpUpOBaTh 3HAHUS U3 pPa3HBIX MPEIMETHBIX
oOmacrei;

- BBIJIBUTATh HOBBIE Ui, [IpeJIaratb OPUrUHAIbHbIE MTOIX0/IbI
U PELIEHUS;

- CIIOCOOHOCTB UX UCIOJIb30BaHUS B [I03HABATENBHOMN 1
COIMAJIBHOM MPAKTUKE

MNOHATUAMH U
IPEIMETOB;

- YMeThb UCIOJIb30BaTh HAWMEHOBAHUS XWMHUYECKHUX COCIUHEHMH
MEKIYHAPOJHOTO COK3a TEOPETUYECKOM M NPUKIAJHOW XUMUH U
TPUBUAJIbHbIE HAa3BaHUS BAKHEHIIMX BEIIECTB (ATUJIEH, alETHJIEH,
rvuepul, ¢eHon, ¢GopManbAerua, YKCyCHas KHUCJIOTa, TUIMLHH,
yrapHblii ra3, Yriekuciblid ra3, aMMuak, raiieHas HU3BeCTb, HEramieHas
U3BECTh, IMUThEBAs CoJa U JPYIHX), COCTaBIATH  (POPMYIIbI
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB, YPABHEHMSI XUMHUYECKUX
peakuuii, OOBSACHATP MX CMBICH; TMOJATBEPXKIATh XapaKTepHbIE
XMMHYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU
Y 3aIUCSIMU YPAaBHEHHUM XMMHUYECKUX PEaKLIN;

- YMETh yCTaHaBJIMBAaTh MPHUHAJUIEKHOCTh U3YYEHHBIX HEOPraHUYECKHX
U OpraHMYecKHX BEUIECTB K OIpENeleHHbIM KjaccaM M TpyImam
COCIMHEHUH, XapaKTepU30BaTh HX COCTaB M BAXKHEHIINE CBOMCTBA;
OTpEeNeNnaTh BUIbl XUMHYECKUX CBs3ed (KOBaJIeHTHas, MOHHa,
METaJIJIM4ecKas, BOJOPOJHAs), THUIBI KPUCTALIMYECKHX PEIIETOK
BEIIECTB; KIacCU(DUUIUPOBATh XUMUUECKHUE PEAKIIH;

- copMHUpOBaTH NPEACTABICHUA: O XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUU SIBJICHUN
npupobl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW  TPaMOTHOCTH, HEOOXOJMMOM ANl pelIeHUs
MPAKTHYECKUX 337a4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBbIO U IPUPOJHOM CPEAE;

- YMETh MPOBOJIUTH PACUETHI 0 XUMHUECKUM (POpMYJIaM U YpaBHEHUSIM
XUMHYECKUX PEaKIHMi C HCIOJIb30BaHUEM (PU3MYECKUX BEIMYUH,
XapaKTEePU3YIOLIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAacCCHI,
oObemMa (HOpPMajbHBIE YCIOBHUS) TIa30B, KOJMYECTBA BEIIECTBA,;
MCII0JIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATHS PELICHUN
B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM

NpCACTaBJICHUAMU

JPYTUX  €CTECTBEHHOHAYYHBIX

OK 02. B o0s1acTHIEHHOCTH HAYYHOT0 IO3HAHHUSA: - yMeTh IUIAHUPOBaTb U BBINOJHATH XUMHYECKHH HSKCHEPUMEHT
Hcnonw3oBatk |- CcHOPMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIIETO | (IPEBpAIEHUs] OPraHMYECKUX BEIIECTB IPH HarpeBaHHUM, MOJy4YEeHUE
COBPEMEHHBIE | COBPEMEHHOMY YpPOBHIO pa3BUTUSl HayKM M OOIIECTBEHHOHM | TMJICHA W M3yYEHHE €ero CBOICTB, KauyeCTBEHHbIC pEakIMM Ha

6




cpexacTBa
MIOWCKA,
aHaIm3a u
WHTEPIpETaIn

IIPaKTHKH, OCHOBAHHOTO Ha
CIIOCOOCTBYIOIIETO OCO3HAHHIO
MOJIMKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M YHUTATEJIIBCKOM KYJIBTYPBI

JAAJIore
CBOEro

KYJIBTYP,
MecTa B

abJIErU/bl, KpaxMall, YKCYCHYIO KHCIOTY; J€HaTypauusi O€IKOB IpH
HarpeBaHuy, LIBETHHIE PEaKUU OEJKOB; MPOBOJUTH PEAKIUU HMOHHOTO
oOMeHa, oNpeAeaTh CPeNy BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIMU
Ha cyibdar-, kapOoHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS;

1 MTHPOPMALIMHM | KaK CPEJCTBA B3aUMOJCHCTBUS MEXIy JIOJAbMU W TO3HAHMA | pEIIaTh JKCIEPHUMEHTAIbHBIE 3agaud 1o TemaMm "Mertamisl" #
u MHpA; "HemeTannbl") B COOTBETCTBUM C IMpaBWJIAMHU TEXHHKU O€30MaCHOCTHU
nH(OPMALMOH | - OCO3HAHHWE IEHHOCTH HAY4YHOW JAESTEIbHOCTH, T'OTOBHOCTH | IPU OOpallleHWH C BElIeCTBAMU U JaOOPaTOPHBIM OO0OpYIOBaHUEM;
HBbIE OCYILIECTBIISITh MIPOEKTHYIO u HCCJIEIOBATENbCKYIO | IPEACTABIATh PE3YNbTaThl XHUMHUYECKOIO JKCIepuMeHTa B (dopMme
TEXHOJIOTUU JEeSATeTbHOCTh WHANBHIYAILHO U B TPYIIIIE; 3allMCH YpaBHEHHWH COOTBETCTBYIOIIMX pEaKIUid U (OpPMYIHPOBATH
TUIs OgBnanenue YHUBEPCAJIbLHBIMH Y4eOHBIMH | BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;
BBITIOJTHEHUS M03HABATEJILHBIMH el CTBUSIMU: - YMETh aHaJIM3UPOBATH XUMHUYECKYI0 HH(OpMaIHIo, MOIydaeMylo H3
3a7a4 B) padora ¢ nHopmaumeii: pPa3HBIX MUCTOYHHKOB (CpPEeACTB MaccoBoi mHpopmaruu, cetb UHTEpHET
npodeccroHan | - BIaJeTh HABBIKAMH TIOYYSHHsST MHPOPMAIMU W3 MCTOYHHKOB | U JPYTHE);
bHOM Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYLIECTBIISTh MMOUCK, aHAJU3, | - BJaJe€Th OCHOBHBIMH METOJaMH HAayyHOTO II0O3HAHUS BEIIECTB U
NEeSITeIbHOCTH | CUCTEMATH3alMI0 U UHTEpIpeTalnio UHPOpPMAlMK PAa3IUYHBIX | XUMUYECKUX SIBICHUN (HaOmIoleHue, W3MEpeHue, HKCIEPUMEHT,
BHUJIOB U (DOPM TIpe/ICTaBIICHNUS, MOJICTUPOBAHNE);
- co3JaBaTh TEKCThl B Pa3NUYHbIX (opMarax C YYETOM | - YMETh MPOBOJUTH PacueThl O XUMUYECKUM (OopMYyJaM U YpaBHEHUAM
Ha3HaueHUs: MHQOpPMAIMU U LEJIeBOM ayaUTOPHH, BbIOMpas | XUMHYECKUX pEaKIMM C HCIOJb30BAHUEM (PU3MUECKUX BEJIMYUH,
ONTUMAJIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3allUH; XapaKTEepPU3YIOIINX BEIIeCTBa C KOJIMUYECTBEHHOM CTOPOHBI: MAaccChl,
- OLICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MHQOpMaIuH, ee | o0beMa (HOpMalbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA,
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3THYECKUM HOPMaM; UCIO0JIb30BAaTh CUCTEMHBbIE XUMUYECKHE 3HAHUS ISl IPUHSITUS PELIeHHA
- HCII0JIb30BATh CpencTBa MH(OPMALIMOHHBIX U | B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEUIECTBAMH U UX
KOMMYHHKAITIOHHBIX TEXHOJIOTUH B PEIICHUHM KOTHUTUBHBIX, | IPUMEHEHHEM
KOMMYHHKATHBHBIX U OPraHU3AIIMOHHBIX 33]1a4 ¢ COOIOICHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U OSTUYECKHX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;
- BJIaJIETh HABBIKAMH PACTIO3HABAHUS U 3aIIUTHl HHPOpMAIUH,
MH(pOPMAIMOHHOM 0€30MacCHOCTH JMYHOCTH,
OK 04. - TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATENIBHOCTH U |- yMETh IUIAHUPOBaTh M BBIMIOJHATh XUMHUYECKUH OKCIEPUMEHT
O dexTuBHO CaMOOIIPENIEIICHHIO; (peBpallleHHsT OPraHUYeCKUX BEIECTB NPU HAarpeBaHUU, IMOJIyYCHHE
B3aMMO/ICHCTBO | -OBJIaJICHHE HAaBbIKAaMH y4eOHO-HCCIEeI0BATENbCKOM, MPOEKTHOM | OTHJIEHA M HW3YYEHHME €ro CBONCTB, KayeCTBEHHBbIE pEakIUH Ha
BaTh U Y COLIMANILHON e TeNbHOCTH; IBJETUABI, KpaxMall, YKCYCHYIO KHCJIOTY; JieHaTypauus O€JIKOB NpH
paboTath B Osaapnenue YHHUBEPCAJIbHbIMH KOMMYHHKATHBHBIMH | HarpEeBaHHUM, IIBETHBIC PEaKkIMH OEJIKOB; MPOBOAUTH PEAKIMH MOHHOTO
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KOJUICKTUBE U | IeHiCTBUSIMM: 0oOMeHa, OmpeAeNsTh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIHH
KOMaHie 0) coBMeCTHas1 1eSITeJIbHOCTD! Ha cynbdar-, kapOOHAT- W XIIOPUI-AaHHOHBI, Ha KAaTHOH aMMOHWS;

- MOHMMAaTh M HCIOJb30BATh NPEUMYIIECTBA KOMAHJHOW U | pellaTh JKCIEPUMEHTaJbHBIE 3a7add 1Mo TeMaMm "Metamsl"

WHJIMBUIYIBHOU pabOTHI; "HemeTaybpl") B COOTBETCTBHM C IMPABWIAMH TCXHUKH OE30MACHOCTH

- IPUHUMATh 1€ COBMECTHOMU JIEATEILHOCTH, OPraHU30BBIBATh | MPU OOpAIIEHHH C BEUIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAHHUEM;

YU KOOPJIMHUPOBATH JACUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIIATH | MPEACTABIATh pE3YNbTaThl XHUMHYECKOTO OHKCIepuMeHTa B ¢dopme

IJIaH  JIeMCTBUM, pacmpeleNsiTb poJii C Y4eTOM MHEHHUH | 3alMCH YpaBHEHUN COOTBETCTBYIOLIMX peakuuid u (HopMynupoBaTh

YYaCTHUKOB 00CYXIaTh pe3yabTaThl COBMECTHOM pPabOTHI; BBIBOJII HA OCHOBE ITHX PE3YJIbTATOB

- KOOPJMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBHUAX PEATbHOTO,

BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

- OCYIIECTBJIATh TIO3UTHBHOE CTPATETUYECKOE TIOBEACHHE B

Pa3IUYHBIX CUTYAIUSAX, MPOSBIIATh TBOPUECTBO M BOOOpaKECHHE,

OBITh MHUITMATUBHBIM

OgBnanenue YHHMBepCaJIbHbIMH pPeryJsiTHBHbIMH

AeHCTBUAMM:

I') NpUHATHE ce0Osl U IPYTuX JKO/Iei:

- MPUHUMATh MOTUBBI M apTYMEHTHI APYTUX JIOACH Mpu aHAIN3Ee

PE3yNIbTaTOB AEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MIPaBO JPYTUX JIFOJCH Ha OMIMOKH;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULUH IPYTOrO

YeJI0BEKa;
OK 07. B 001acTHIKO0JIOIrMYECKOT0 BOCTIMTAHUS: - copMHUpOBaTH NPEACTABICHUA: O XUMHYECKOH COCTaBIISIONICH
CopeiicTBoBatTh | - C(HOPMUPOBAHHOCTH AIKOJIOTUYECKON KYIbTYphl, MOHUMAHHUE | €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHHU B MO3HAHUU SIBJICHUIMA
COXPaHEHUIO BIIUSIHUSL COLIMAIbHO-OKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE | MPUPOAbI, B (DOPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
OKpY)KalIleld | IPUPOJHON W COLMAIBHON Cpelbl, OCO3HAaHWE TIJI00ANBHOrO | (GYHKIIMOHANBHOM  TPAMOTHOCTH, HEOOXOAMMOW  JUIS  peuieHUs
Cpelbl, XapakTepa 9KOJOTHYECKHX IpodiieM; MPAKTHYECKUX 337a4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
pecypcocOepex | - IIaHUPOBAHHE W OCYILECTBJICHHE JEHCTBUI B OKpYXKAIOUIEH | CBOEMY 3JI0POBBIO M MPUPOJIHON CpeIe;
€HUIO, cpele Ha OCHOBE 3HaHUs Ilelied YCTOMYMBOTO pa3BUTHS | - YMeTh COOMIOAATh MpaBuja JKOJIOTUYECKH  IeJecoo0pa3Horo
MIPUMEHATH YeJI0BEYECTBA; TIOBEJICHUs. B OBITY M TPYJAOBOM JEATENBHOCTH B IIENAX COXpaHEHMs
3HaHUA 00 aKTUBHOE€  HENpUATHE  JCHCTBUN, NPHUHOCAIIMX  BPEI | CBOEr0 3J0POBbS U OKpYXKaOLIEd NPUPOJHON Cpeabl; Y4YUTHIBATh
W3MEHEHUHU OKpYXarollen cpese; ONACHOCTh BO3JCHCTBHA HA JKUBBIE OPraHU3Mbl OIpPEACIICHHBIX
KJIUMara, - YMEHHE MPOTHO3UPOBATH HEONATOMPHITHBIE JKOJOTUYECKHE | BEIIECTB, IMOHMUMAs CMBICH T[OKa3aTels TMpeAelbHON JOMYCTHMOM
MIPUHLIUATIBI MOCJEACTBUSL TPEANPUHUMAEMBIX JIEUCTBUI, MPEAOTBPAIIATh | KOHLEHTPALUU
OepeKIMBOTO UX;
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MPOU3BOACTBA, |-  PACIIUPEHHE  OMNbITA  JEATEIIBHOCTH  AKOJOTHUYECKOU
3¢ hEeKTUBHO HaIpaBJIEHHOCTH;

NEHUCTBOBATh B | - OBJIaJICHWE HABBIKAMH Y4€OHO-HUCCIIEI0BATEIBCKOM,
YPE3BBIYANHBIX | MPOEKTHOM U COUMAIIBHON JIEATEIIbHOCTH;

CUTYalUsIX




1.3. KonuvecTBO 4YacoB Ha OCBOEHHE NPOrpaMMbl
aucuunauabl B.12. Xumust:
Ouynas popma o0yyeHus:
MaKcUMalbHas yueOHas Harpy3ka /2 yaca, B TOM YHCIIE:
- 00s13aTeNnbHAs ayAuTOpHAas yueOHas Harpy3ka /2 Jaca,

3aounas popma o0yuyeHus:

MaKCUMaJIbHas yueOHas Harpy3ka /2 yaca, B TOM YHCIIC:
- 00s13aTenbHas ayIUTOpHas yuyeOHas Harpy3ka 8 yacos,;
- camocTosTeNIbHas paboTa 64 yaca.

HI/IL[a C OTPpaHNYCHHBIMU BO3MOXHOCTsIMH

o01eodpa3oBaTeIbHOM

3A0POBbA OCBaMBAKOT

obmeo6pazoBarenbuyo auctuiinay bJI.12 Xumusa no maHHoOM mporpamMme B MOJHOM
o0beMe, HO HH(DOPMAIMOHHOE HAMOJHEHUE Y4eOHO-METOJIUYECKOrO O0ecreyeHus
peanu3aiy mporpaMMbl agantupoBano s jaui ¢ OB3 ¢ yueTom ux motpeOHOCTEH.

2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOW JUCIIUTIIINHBI

2.1. O6bem 0011€00pa30BaTENbLHOIN JUCIUIJIMHBI U BUAbI y4e0HOI padoThl 04HOI

$popMbI 00yueHu

Bua yuyeOHol padoThI 0 04HOM popMe 00yUeHUs Oobvem uacoe
MakcumajibHasi ydeOHasi Harpy3Ka (Bcero) 72
Oo6s13aTesibHAS Ay IMTOPHAs yueOHAasi HArpy3Ka (BCero) 72
B TOM YHUCJIE:

1 cemecTp 32

U3 HUX:

YPOKOB 32
TEOpPETUUECKOE 00yUeHHUE 20
MIPAKTHYECKUE 3aHATUS 12

Ilpomesrcymounas ammecmayus Hpyeue gpopmol
KOHMPpPOJiA

2 cemecTp 40

U3 HUX:

YPOKOB 40
TEOPETUUECKOE 00yUYeHHUE 24
MPAKTUYECKUE 3aHATHUS 16

Ipomescymounas ammecmauyus Hudppepenyuposar-
HblU 3ayem




O06bem 0011c00pa30BaTEIbLHON JUCHMILIMHBI U BUABI Y4¢0HOH padoThI

3204HOM GopMBbI 00yUeHHS

Bup yyeOHoit padoThl 10 04HO# opme 00yueHHs

Oovem uacoe

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 72
Oobs13aTes1bHAs ayAUTOPHAaA y4eOHast HArpy3Ka (Bcero) 8
CamocTosiTesibHasi padora (Bcero) 64
B TOM YHCJIE:

1 cemecTp 34

U3 HUX:

YPOKOB 4
CamocrosiTeqibHas padoTa (Bcero) 30

Hpomeofcymounaﬂ ammecmauusn

llpyeue popmol konmpos

2 ceMecTp 38
U3 HHX:
YPOKOB 4
CamocTosiTesibHasi padorta (Bcero) 34
Ilpomesrxcymounas ammecmayusn ﬂuqbqbelzeHWPOGaH-
HblU 3auem
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2.2. TemaTtu4yeckuii miian u cogep:xxkanue yueonoro npeamera bJ1.12. XUMUA
HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia: JEeKIUH, CCMUHAPBI, IPAKTHYECKHE 3AaHATHS, O0beM yacos DopMupyeMble
pasaesioB M TeM camocToATe bHasi padoTa 00y4a0IMXCH 00 300 KOMIETeHIHH
Aymat. | Ayaur. Cam.
3aH. 3aH. pad
72 8 64
1 CEMECTP 32 4 30
OcHoOBHOe cofiepKaHue
Pazpen 1. OcHOBBI CTPOEHNS BelleCTBA 2 10
Tema 1.1. ConepxaHue y4eOHOTO MaTepuaa
Crpoenne aTroMoB | CoBpeMeHHasi MOJIeNlb CTpoeHus aToMa. CUMBOIUYECKUM SI3bIK XUMUU. XUMHUYECKUHN AJIEMEHT. DJIEKTPOHHAS 4 OK 01
XUMHIECKUX KoHpuryparss atoma. Kiraccudukanmss XUMHYECKHX 3JeMEHTOB (s-, p-, d-anemeHTtsl). BaneHtHbie
iﬁ;ﬁiﬁ?ﬁ);ﬁiﬂﬁpoﬂa AJIEKTPOHBI. BalleHTHOCTh. DJIEKTpOHHAsT MPUPOJAa XHUMUYECKOH CBS3U. DIJIEKTPOOTPUIATENBHOCTh. BHIbI
XMMHUYECKOH CBsi3U (KOBaJICHTHAs!, HOHHAS, METAJUIMYECKas, BOJIOPOJIHAs) U CIIOCOOBI ee 00pa30BaHusl
Ilpakmuueckoe 3auamue Ne 1: 2
Pemenue 3ananuii Ha UCIOJIB30BAHUE XUMUYECKONW CHMBOJIMKM M Ha3BAHMW COEIMHEHUM IO HOMEHKJIAType
MEKAYHApOJHOTO COK3a TEOPETUIECKOM U MPUKIAIHOW XUMHUU U TPUBUAIBHBIX HAa3BaHWUM [UIS COCTABIICHUS
XUMHYECKHX (OPMYNT JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYIb(GHIOB, THAPHIOB M T.OL.) MU APYrHX
HEOPraHHMYECKUX COEIMHEHUH OTAENbHBIX KIIACCOB.
IIpakTHueckre 3afaHus Ha YCTAaHOBJICHHE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XHUMMYECKHX 3JIEMEHTOB U
HEPUOIUYECKIM H3MEHEHHEM CBOMCTB XHMHUYECKHMX IJIEMEHTOB M MX COCAMHEHUI B COOTBETCTBHU C
nosiokeHueM lleproanueckoi CUCTEMBI.
CaMocTosiTebHAsA padoTa Ne 1
IloBTOpeHue Bonpocos 1o Teme 1.1
Tema 1.2. Conepxanue ya4eOHOTO MaTepHaja
Ilepnopuyeckuil 3aKk0H | IIpaxkmuueckoe 3anamue Ne 2: OK 01
u  r1abmma  JLW. | [loryuyenne MmeraHa M H3ydeHHE ero CBOMCTB: TOPEHWS, OTHOLIEHHS K OpOMHOIl BOJe M pacTBOpY 2 OK 02
Mennenecsa nepmadrasaTa kKajaus. OCHOBHBIE TIOHATHA XMMHH BBICOKOMOJEKYISIPHBIX COEJWHEHHWH (Ha mpuMepe
MIPOAYKTOB NOJIMMEPHU3AINH ATKCHOB, AJIKaIHEHOB M UX TaJIOTCHIPOU3BOIHBIX).
CaMocTosiTebLHAsg padoTa Ne 2
IToBTOpenue Bompocos 1o teme 1.2.
Paspea 2. XuMuYyecKue peakiuuu 1 10
Tema  2.1.  Tumer | Conepxanue yaeGHOTO MaTepuana
XMMHYCCKUX pCaKIHU Knaccudpukamuss W THIBI XMMHYECKHX PEAKIMI C yJaCTHEM HEOPTaHHYECKMX BemecTB. CocTaBieHHE 4 OK 01
YpaBHEHHH peakliid COSAMHEHNUS, PA3IOKEHUS, 3aMEIIeHNs, OOMEHa, B T.4. PEaKIMi TOPEHUs], OKHCICHHS-
BOCCTAHOBJICHHUS.
YpaBHEHUS OKHMCIEHUSI-BocCcTaHOBIEeHNs. Crenens okucneHust. OKHCInTeNnb 1 BoccTaHOBUTENNb. CocTaBIeHHE
W ypaBHUBAHME OKHCIHTEILHO-BOCCTAHOBHUTENBHBIX pPEAKIMi METOJOM DJEKTPOHHOro OamaHca.
OKHCIHTETbHO-BOCCTAHOBUTENbHBIE  PEaKIMM B TPUPOAE, TPOW3BOJACTBEHHBIX  Tpoleccax |
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JKU3HCACATCIIBHOCTU OPraHu3MOB

Ilpaxmuueckoe 3anamue Ne3

KonmuectBenHple oTHOMIEHHS B XUMHUHM. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH M pacdeThl MO
ypaBHEHHSIM XMMHUYECKHX peakiuid. Monb Kak eIMHHUIA KOJMYecTBa BellecTBa. MospHash Macca. 3aKOHBI
COXPaHEHHUSI MAaCChl M DHEpTruU. 3aKoH ABoraipo. MomnsipHbIit 00beM ra30B. OTHOCHTENbHAS INIOTHOCTH Ia30B.
Pacuersl o ypaBHEHMSIM XMMHYECKHX PEAKLHUH C WCIOJIB30BAHUEM Macchl, 00beMa (HOPMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA

CamocrosiTenbHasg padora Ne 3
IToBTOpeHue Bonpocos o teme 2.1

Tema 2.2. | Cognepsxanue yueOHOTO MaTepuaa
ODNEeKTPOIUTHYCCKAS Teopust DIEKTPOIUTHYECKON AuCCcOlUai. HWOHBL. DIEKTPOIWTHI, HE3IEKTPOJIHMTHL. Peakiuu HOHHOrO OK 01
ﬂgg;i?;i%i’é . M1 o6mena. CocTaBIeHHe PeaKiii HOHHOrO OOMEHA MyTeM COCTABIICHHS MX MOJHBIX H COKDAIICHHBIX HOHHBIX OK 04
ypaBHenuii. KucinoTHo-0cHOBHBIE peakiuu. 3aianusl Ha COCTABJIECHNE HOHHBIX PEAKIUM
Ilpakmuueckoe 3anamue Ne 4
JlabopaTopHast pabota “THUIbl XUMUYECKHX PEaKIUi”.
HccnenoBanue THUNOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M OOpa3yroIIMXCsl BEIIECTB) W NPU3HAKOB
XUMHUYECKUX peakuuii. [IpoBeneHne peakuuii MOHHOTO OOMEHA, ONMpENENEHHE CPENbl BOAHBIX PAaCTBOPOB.
3aanys Ha COCTABJIEHUE MOHHBIX PEAKIHN
CamocTosiTesqibHAasg padoTa Ne 4
[ToBTOpEeHUe BONMpPOCOB 1o TeMe 2.2
KonTposabsHas pabora C
1 TPOCHHE BELIECTBA U XUMHUYECKHE PEaKIUn
Pa3znen 3. CTpoeHHe M CBOIiCTBA HEOPraHHYECKHX BEIECTB 10
Tema 3.1. | Coneprxanme yaeGHOro MaTepuana
Knaccndurarms, IlpenMeT HEOpPraHMYECKOW XWMHH. KiaccM(puKanus HEOPraHMYECKHX BEIIECTB. IIpOCTBIE M CIIOXKHBIE OK 01
g&e;{xpiawpa " | BemectBa. OCHOBHBIE KJIACChl CIOXKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KHCIOTHI, COMH). B3amMOCBA3b OK 02
HEOpTAHHYECKHX HEOPraHMYEeCKHX BEIIECTB. ArperaTHble COCTOSHHS BemiecTBa. KpHcraiinueckde M aMop(HbIe BEIIeCTBa.
BeIeCTB Tumsl KPUCTAIUTMYECKHX PEIIETOK (ATOMHAs, MOJEKYISpHas, HOHHAs, MeTaJUINYecKas). 3aBHCHMOCTh

(pU3MUECKHX CBOWCTB BEIIECTBA OT THIA KPUCTAIIMYECKON PELIETKH. 3aBHCUMOCTh XUMHUYECKOH aKTUBHOCTH
BEIIECTB OT BH/JAa XMMUYECKOH CBSI3U U TUIA KPUCTAIUIMUECKOH perieTky. [Ipuanabl MHOrooOpasus BemecT

IIpakmuueckoe 3anamue Ne 5

HomeHknaTypa HEOpraHMYECKHX BEIECTB: HAa3BaHHE BELIECTBA MCXOMAA M3 MX XUMHYECKOH (opMymbl min
COCTaBJICHHE XUMHUYECKOW (OpPMYJbl MCXOIs M3 Ha3zBaHus BemiecTBa nmo mexayHapoxuoit (MIOITAK) wnu
TPUBUAIBLHONM HOMEHKJIATYpeE.

Pemienne mpakTHUeCKWX 3alaHWN 1O KJIacCH(HKAIMH, HOMEHKJIAType M XHMHYECKHM (hopMmynam
HEOPTaHMYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHBIA ra3, YIJICKHCIBIA ra3, aMMHUaK, ramieHasl H3BeCTb,
HeTallleHas W3BECTh, IIMThEBASI COJla M APYTHX): Ha3bIBaTh M COCTABIATH (POPMYIIBI XMMHUYECKHUX BEIECTB,
OTPEAENATH ITPUHAISKHOCTD K KIACCY.

Hcrounnkn xumudeckoi nHpopMarmu (CpeacTs MmaccoBoi napopmanun, cetb MuTepHeT n npyrue). [lonck
nH(pOpMaMH 110 Ha3BaHUIM, WJICHTH()UKATOpaM, CTPYKTYPHBIM (opMyinaM

CamocTosiTe1bHas padoTa Ne 5
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IToBTOpenue Bonpocos no teme 3.1

Tema 3.2. CDI/I§I/IK0- Meramiel. OOnmwe (Gu3MUecKHe W XUMHUYECKHe CBOMcTBa MeTaywioB. CrHoOcOOBI TMONMyJdeHHs. 3HauCHHE 2 OK 01
XUMWIECKHE  CBOUCTBA | \eTamioB W HEMETAJUIOB B IPHUPOJC U KUZHEACATEILHOCTH YENOBEKa W OpraHm3MoB. Koppos3us MeTaiios: OK 02
g:fulzl;iinqecmx BUJIBI KOPPO3HH, CIIOCOOBI 3AIIMTHI METAJIOB OT KOPPO3HHL.

Hemeramner. O0mue Gu3ndeckie ¥ XUMHYECKHE CBOHCTBA HEMETAJIOB. THITMYHBIE CBOWCTBA HEMETAJIOB

IV— VII rpynn. Knaccudukanmss ¥ HOMEHKJIATypa COSJUHEHHH HeMeTamioB. KpyroBOpOoTHl OMOTreHHBIX

9JIEMEHTOB B ITPUPOJIE.

XWUMHUYECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT, COJeH

U 1p.). 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB TPOCTHIX BEIECTB, BOIOPOJHBIX COEIMHEHUH, BBICIIUX

OKCHJIOB U THJIPOKCHJIOB.

Ilpakmuueckoe 3anamue Ne 6 1

CocraBneHue ypaBHEHUI XMMHUYECKHX PEAKIMH C Y9aCTHEM MPOCTBIX U CIOKHBIX HEOPIaHUUECKHX BELIECTB:

METAIJIOB ¥ HEMETaJJIOB; OKCHIOB METAJUIOB, HEMETANIOB M aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKHX

KHUCJIOT, OCHOBAaHHH M aM(OTEPHBIX THAPOKCHJIOB; HEOPraHUUECKHUX COJIEeH, XapaKTepH3YIOIIMX HX CBOWCTBA.

PelieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUil Ha CBOMCTBA, COCTaB, IIONY4YEHHE WU

0e30MacHOe HCIOJb30BaHHE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOW AEATEIBHOCTH

YeJIoBeKa

CamocTosiTesqibHAasg padoTa Ne 6

[ToBTOpEeHue BOmpocoB 1o teme 3.2
Tema 3.3. | Hpaxmuueckoe 3anamue No 7 1 OK 01
Wnenrudukarys JlabopatopHast pabora «nenTudukaiys HeOPraHMIeCKUX BELISCTB. OK 02
HCOPraHHICCKIX Pelenyre dKCEpPMMEHTANBHBIX 3a7ad 110 XHMHYECKMM CBOMCTBAM METAalioB M HEMETajIoB, IO
petects Pacno3HaBaHUIO U NOITYYEHHUIO COSANHEHUI METAJIIOB U HEMETaJLIOB. OK 04

Wnentudukanys HEOPraHWYECKUX BEHIECTB C HCIOJIb30BAaHUEM HX (PU3HMKO-XHMMHUYECKHX CBOKCTB,

XapaKTePHBIX KaueCTBEHHBIX peakuuid. KadecTBeHHbIE peakiu Ha cynb(ar-, KapOOHAT- U XJIOPUI-aHHOHBI,

Ha KaTHOH aMMOHHS

CaMocTosiTebLHasg padoTa Ne 7

[ToBTOpeHue Bonmpocos 1o teme 3.3
Kontpoasnas pabora Croi 2
2 BOHCTBa HEOPTAHMYECKUX BEIIECTB

2 CEMECTP 40 A 34

Pa3nen 4. CT1poeHue M CBOIiCTBA OPraHMYecKHX BelIeCTB 1 10
Tema 4.1. | TlosIBIECHUE U Pa3BUTHE OPraHUYECKON XUMHUHU KaK HayKH. IIpeqMeT opraHn49eckoi XuMul. MecTo 1 3HauCHHE 4 OK 01
Knaccupuxaums, OpPTaHNYECKOW XMMUHU B CHCTEME €CTECTBCHHBIX HAYK.
CTpOCHHC 1| Xumndeckoe cTpoeHHe Kak TOpSAI0K COSMHEHNS aTOMOB B MOJIEKYJIE COTTIACHO MX BANEHTHOCTH. OCHOBHBIE
ggﬁl?ﬂgeaggp?; TIOJIOKEHHUSI TEOPUH XMUMHYECKOTO CTPOCHHS OpraHWdecKux coenawmHeHuii A.M. ByrmepoBa. YriepomHsrii
BEIIECTB CKEJeT OPraHMYecKOW MOJEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOCHHUS MOJIEKYIL.

M3omepus u u3oMephl.

[onstne o ¢ynxmmonampHON Tpymme. Paankan. [IpuHIMNB KIaccHDUKAIINE OPTaHMYECKUX COCTMHEHUH.
MexnyHapoqHass HOMEHKJIATypa W NPUHIMIBI HOMEHKIATYphl OpraHMYecKHX coequHeHui. [lonstne o0
a30TCO/IEPXKAIINX COCANHEHNSIX, OMOJIOTMYECK aKTHBHBIX BellecTBax (YIiIeBoAax, JKHpax, Oeikax H Jp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHHAX (MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO)
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Ilpaxkmuueckoe 3anamue Ne 8

Homenknarypa opraHM4eckMx COEIMHEHHH OT/AENBHBIX KJIacCOB (HACBHIIICHHBIC, HEHACHIIICHHBIE U
apOMaTHYECKHE YTJIEBOJOPOABI, CHHUPTHL, (DEHOJBI, allbAETU/ABl, KETOHBI, KapOOHOBBIE KHCIIOTBI W Jp.)
CocTaBnieHHE TONHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMyJI OPraHMYECKHX BEUIECTB OT/AEIBHBIX KIIAcCOB,
WCIIONBb3Ysl X HA3BaHUS 110 CUCTEMATUYECKON M TPUBHAIBHON HOMEHKIATYpe (3TWIIEH, alleTUIICH, TIIHIEPHH,
¢denon, Qopmanpaeruy, ykCycHas KHCIOTa, TIIMIMH). Pacdersl mpocreiimiedt (opmynbl opraHndeckon
MOJIEKYJIBI, HICXOfISl M3 JIEMEHTHOrO cocTaBa (B %)

CamocrosiTesbHasi pabora Ne 8
IToBTOpeHue Bonpocos 1o teme 4.1

Tema 4.2. CsoiicTBa
OpPTraHUYECKUX
COE€IUHEHNH

Ou3NKO-XUMHYECKHE  CBOMCTBA  OpPraHMYECKMX  COCAMHEHWH  OTAENBHBIX  KJIAaccoB  (0COOEHHOCTH
K1accu(UKalMM U HOMEHKJIATYphl BHYTPU KJlacca; TOMOJIOTHYECKMH psii M oOmias ¢opMmyna; H30Mepus;
(u3MuecKre CBOWCTBA; XMMUUECKUE CBOWCTBA; CIIOCOOBI MTOTyYEHHUS!):

— TIpeieNbHbIE YIIeBOMOpOAbl (alKaHbl M IMKJIOadKaHbl). ['OpeHMe MeraHa Kak OIMH W3 OCHOBHBIX
HNCTOYHUKOB TCIJIa B HNPOMBINIJICHHOCTH H 6BITy. CBolicTBa IMPUPOAHBIX YIIIEBOAOPOAOB, HAXOXICHUE B
NPUPOJIC U PUMEHEHHE AJIKAHOB;

— Hempe/ieNbHble (JIKeHb, AIKUHBI M aJIKaJUeHbl) 1 apOMaTUYeCKUe YIIIeBOJOPO/Ibl. ['OpeHue aneTniieHa Kak
UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUTAMEHH JJIsl CBAPKU M PE3KH METAIJIOB

— KHCJIOpOJICO/IepKalie COeMHEHHsT (CIUPTHI U (PeHObI, KapOOHOBBIE KHCIOTHI U 3(UPHI, ajbIeTHIBI U
KETOHBI, )KHPBI, yriaeBosl). [IpakTuueckoe NpUMEHEHNE STHICHIIMKOIS, rniepruHa, ¢enona. [Ipumenenue
¢dopmanbIeruaa, aneTaabIeruaa, YKCYCHOM KHCIOTHI. MbUla Kak COMM BBICIIMX KapOOHOBBIX KHCIOT.
Motomiye cBOWCTBA MbLIA

— a30TcoAepiKalue COeJUHEHUs (aMHHBI U aMHHOKHCIOTHI, Oenku). BpICOKOMONEKYNspHBIC COCTMHECHUS
(cuHTEeTHYECKHE M OHMOJIOTMYECKU-aKTHBHBIC). MoOHOMEp, MOIUMEp, CTPYKTypHOe 3BeHo. llommmepusarms
3TUJIEHA KaK OCHOBHOE HAMpaBJIEHUE €T0 UCTIOJIb30BAHUSL.

['eHeTHuecKas CBsI3b MEXK/LY KJIaCCAMH OPTaHUYECKUX COSTMHEHUH

OK 01
OK 02
OK 04

Ilpakmuueckoe 3anamue Ne 9

CBoiicTBa OpraHUYECKUX COEIMHEHHUH OTIENbHBIX KJIACCOB (TPUBHANbHAS M MEXIYHapOIHass HOMEHKIATYpA,
XMMHYECKHEe CBOWCTBA, CHOCOOBI IONYYeHHs): HpenenbHble (aJKaHbl M LUKIOAJIKAaHBI), HeNpenenbHbIe
(aJIKeHbl, AIKUHBI U aJKQAUEHBI) U apOMAaTHYECKHE YIIIEBOIOPOIBI, CIIUPTHL U (PEeHONIBI, KapOOHOBBIE KHCIOTHI
1 3(Upsl, aabICTHAB U KETOHBI, aMMHBI M AMUHOKHCIIOTHI, BEICOKOMOJIEKYIISIPHBIE COSIMHEHMS. 3aaHusl Ha
COCTaBJICHHE YPaBHEHHH XHMHYECKHX DEAaKIMH C yJacCTHEM OPraHWYECKHX BEIIECTB Ha OCHOBAHHH HX
COCTaBa M CTPOCHUS

CocTaBneHHE CXeM pEeaknuii (B TOM YHCIIE MO MPEITOKCHHBIM [ETIOYKaM MPEBPALICHHUN), XapaKTePHU3YIOLINX
XMMHYECKHE CBOWCTBA OPTaHMYIECKUX COEIUHEHMIN OTAETBHBIX KIIACCOB, CIIOCOOBI MX MOMYYEHHS W HAa3BaHHUE
OpPraHMYECKUX COEAMHEHU MO TPUBUAIBHON MM MEXIYHAPOJHOW CUCTEMATUUECKON HOMEHKIIATYpeE.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN HAa CBOMCTBA OPraHUYECKHUX COEIWHEHUH
OT/IENBHBIX KIIACCOB.

Jlabopatopnas pabora “IIpeBpaieHns OpraHNYeCKHUX BEIIECTB IPH HATPEeBaHHUA'.

IlonydyeHue 3TuiI€Ha U U3Y4YE€HUE €rO0 CBOWCTB. MOAETMPOBAHUE MOJEKYI U XMMUYECKHX MPEBpAllCHUN Ha
IIpUMeEpE ITAHA, STUICHA, AlETWIECHA U Jp.

CamocTosiTesbHasi pagoTa Ne 9
[ToBTOpenue Bompocos 1o Teme 4.2
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Tema 4.3. Brooprannyeckue coenunenus. [IpumeneHne n Ouonorndeckas posb yriieBogoB. OKHCIEHHE YTIIEBOIOB — OK 01
Wnentuduxanms WCTOYHMK SHEPTUH KUBBIX oprann3MoB. O0iacTu NpUMeHeHNsT aMMHOKUCIIOT. [IpeBpareHns OeiKoB MM B OK 02
OpPTraHMIEeCKuX oprannsMme. bronorndeckue pynkuuu 6enkos. buonornueckue GyHKIum XupoB. Poib opraHudeckoil XUMUN
PBIGHJG(IJ_[T;P,IMPEI(WZH;:GHHE B pellIeHHH poGIIeM THILEBOH 6e30MacHOCTH OK 04
GEITOBOI y | PO/b OPTaHMYECKOi XUMHH B PCIICHHH npo0JIeM SHEpPreTHYecKol Oe30ITaCHOCTH, B Pa3BUTHU MEIUIMHEI,
IPOM3BOACTBEHHO CO3JaHMUHM HOBBIX MAaTepHaJOB, HOBBIX HCTOYHHKOB OSHEPrHH (aJIbTEpHATUBHBIE HCTOYHUKU OSHEPTUH).
eI TENbHOCTH OnacHOCTh BO3/ACHCTBHA HA XKHUBBIE OPTraHU3MBI OPraHUYECKHUX BEILECTB OTJIENIBHBIX KIIacCOB (YriI€BOIOPOIbI,
YyesioBeKa CTIUPTHI, (PEHOJBI, XJIOPOPTraHWYECKHE ITPOM3BOAHBIC, ANBJIETHIBI M JAp.), CMBICT IIOKa3aTels NpenesbHO
JIONYCTUMOMN KOHLEHTpaIUU
Ilpakmuueckoe 3anamue Ne 10
JlabopatopHas pabora: “HnenTrduKanus OpraHMIECKUX COSAMHCHUNA OTICIBHBIX KJIACCOB”
Wnentndukanusi OpraHMYecKUX COEAWHEHUH OTIENbHBIX KJIaccoB (Ha TpHMEpEe ajbJerH0B, Kpaxmaia,
YKCYCHOW KHCJIOTHI, OEJTKOB M T.I.) C HCIHOJIb30BaHHEM HX (PM3MKO-XMMHUYECKHX CBOWCTB M XapaKTEPHBIX
KaueCTBEHHbIX peakiuid. JleHaryparus Oenka npu HarpeBanud. L[BeTHble peakiuu OenkoB.Bo3HHKHOBEHHE
AQHAJIMTUYECKOT0 CUTHAJIa C TOYKU 3PEHHs XUMUUECKUX MPOLIECCOB MPH MPOTEKAHUH KaueCTBEHHOW peaKIvy,
HO3BOH$I}OLHCﬁ I/IJICHTI/I(bI/IIlI/IpOBaTI) MNPCIJIOKCHHBIC OPIraHMYCCKUE BEIIECTBA
CamocTosiTeibHasg padora Ne 10
IToBTOpEeHME BOIIPOCOB MO TeMme 4.3
KonTtponbnasi padora C o
3 TPYKTYPa U CBOMCTBA OPIaHUYECKUX BEIIECTB
Pazgea S. KunHeTnueckue M TepMOANHAMHIYeCKHeE 3aKOHOMEPHOCTH NPOTEKAHNS XMMHUYECKHX PeaKnuii
Tema 5.1. CKOpoCTh peaklM, €€ 3aBUCHMOCTb OT pPAas3IM4HBIX (DAKTOPOB: MHPHPOIABI PEATUPYIOIINX BEIIECTB, OK 01
CKOpOCTh XMMHUUECKHX | KOHLEHTPALUU pearupyromumx BEILIECTB, TeMIIEpaTyphl u TUIOILAIH PEaKIMOHHON OK 02
peakuui. noBepXHOCTH. TeruioBbIedPeKThl XUMUUECKUX PEAKIMN. DK30-U SHIOTEPMHUYECKUE, PEAKIHH.
XHUMHAYECKOE OOpatuMocTh peakiuii. XMMUYEeCKOe PAaBHOBECHE M €ro CMEIIEHUE I0J] ACHCTBUEM Pa3iIM4HBIX (PakTopoB
paBHOBeCHE (KOHIIEHTpauusl pearcHTOB WM NPOAYKTOB PEaKlMH, JaBJICHUE, TEMIlepaTypa) IJIsl CO3JIaHHs ONTUMAalbHbBIX
YCIJIOBUH NPOTEKaHUsl XUMHYeCKUX npoueccos. [Ipunnun Jle [HaTtense
Ilpakmuueckoe 3anamue Ne 11
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHU Ha aHAIU3 (AaKTOPOB, BIMSIOIINX HA M3MEHEHHE CKOPOCTH
XMMHUYECKOM PeakIyHy, B T.4. C HMO3UIUH IKOJIOTHYECKH IIEIECO00PAa3HOrO MOBEACHUS B OBITY M TPYHOBOMH
JEATENBHOCTHU B LESX COXPAHEHUS CBOETO 310POBbs H OKPYKAIOLIEH IPUPOIHON CPEIBL.
Pemenne npakTHUKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha npuMmeHeHue npuHuuna Jle-Illatense ms HaxoXaeHUS
HaIpaBJICHNs] CMEIIECHNUS PaBHOBECHS XMMUYECKON PEakIWu M aHaiau3 (PakTopoB, BIMAIOIIMX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS
CaMocTosiTeIbHasg padora Ne 11
[ToBTOpEeHmMe BOpocoB 1o Teme 5.1
Pasgen 6. PacTBOpBI
Tema 6.1. PactBopenne kak (¢u3HKO-XMMuYeckuid Tporecc. PactBopsl. CrocoObl NPHTOTOBJIEHHS PACTBOPOB. OK 01
IonsiTue 0 pacTBOpax PaCTBOpI/IMOCTL. MaccoBast gois PacTBOPECHHOI'O BEIIECTBA. CMBICHT TIOKa3aTels TIpeICIbHO ;[onyCTI/IMoﬁ OK 02
KOHLICHTPALINH M €r0 UCIIOIb30BaHME B OIIEHKE IKOJIOIMIECKOH 0€30MacHOCTH. OK 07

HpaBI/IJ'Ia 9KOJIOTUYCCKH H6H6C006p213HOF0 IIOBCACHUA B 6I>ITy n prZ[OBOfI ACATCIBHOCTH B HEIAX
COXPAHCHHSA CBOCTO 3I0POBbA U Opr)KaIOHICﬁ HpPIpOZ[HOfI Cpeabl; OHNAaCHOCTb BO3,Z[GI>1CTBPIH Ha JXKHMBBIC
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OpraHu3Mbl ONIPEACIICHHBIX BCIICCTB.
Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACUYCTHBIX 3aI[aHI/Iﬁ Ha pPAaCTBOpPbI, HMCIOJIbB3YCMBIC B OBITOBOI U
Hp0H3BOﬂCTB6HHOfI JACATCIBbHOCTU YCJIOBCKA

CamocrosiTenbHasg padora Ne 12
[ToBTOpeHue Bonpocos mo teme 6.1

Tema 6.2. | pakmuueckoe 3anamue No 12 2 OK 01
HccnenoBanue CBOWCTB | «IIpuroToBIeHHE PACTBOPOBY. OK 02
pacTBopoB I[IpuUroToBIEHHE PACTBOPOB 3aJaHHONM (MAcCOBOH, %) KOHIEHTpAaIMH (C TPAKTHKO-OPHEHTHUPOBAHHBIMH OK 04

BOIIPOCAaMH) U OINPEAEIECHUE CPe/ibl BOJHBIX PACTBOPOB.

Pemienue 3a/1a4 Ha IPUrOTOBIICHHE PACTBOPOB

CamocTosiTeibHasg padora Ne 13

[ToBTOpEHUe BONpOCoB 10 Teme 6.2

IIpodeccnonaILHO-OPHEHTHPOBAHHOE COEPKAHUE
Pa3nen 7. Xumusi B ObITY U IPOU3BOJCTBEHHOM /IeATEILHOCTH YeJI0BeKa 1 8
Tema 7.1. HoBelilne MOCTHKEHUS XUMHYECKOH HAyKW M XUMHYECKOW TEXHONOrMH. Poib XMMHUM B 00ECIeYeHUH 4 OK 01
Xumus B 6"”2’ U | 5KOJOrn4ecKor, DHEPreTHYecKOi M INHUIIEBOH Oe30MacHOCTH, pa3BUTHU MeIMIMHBL [IpaBuna mnowcka u OK 02
TIpOUSBOACTBCHHON aHaJIM3a XMUMHYECKOW MH(GOPMAILMHM U3 Pa3jIMuHbIX MCTOYHMKOB (Hay4yHas M y4eOHO-Hay4Has JIUTEpaTypa,
ﬂgﬁgigizocm cpencTBa MaccoBoii MH(popManuu, cetb VHTepHeT) g; ((;47(

IIpakmuueckoe 3anamue Ne 13 4

Ilonck u aHanu3 KeHCOB O NPUMEHEHHHM XHMHYECKUX BEIIECTB M TEXHOJNOTMH C y4deToM Oymyrien

npoQecCHOHAIbHON AEATENBHOCTH M0 TeMaM: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIIHOHHBIE

MaTepualibl, Kpackd, CTEKJIO, KepaMHKa, MaTepuasbl IJIsl 3JIEKTPOHHKH, HAHOMATEpHalbl, TEKCTHIbHBIE

BOJIOKHA, WMCTOYHUKHM OJHEPTHM, OpPraHWYeCKHe W MHHEpalbHble YIOOpPEHUs, JIeKapCTBEHHBIE BEIIECTBa,

OBITOBast XUMUSL.

3anmmra:[IpencraBieHne pe3ynbTaToB pelieHus KeiicoB B (hopMe MUHH-IOKIIA/Ia C Mpe3eHTalmei

CaMocTosiTeJbHasg padoTa Ne 14

[ToBTOpeHue Bompocos 1o teme 7.1

Jupghepenyuposannviii 3auem

Bcero: 72 72
B TOM 4YHCJI€ ayIUTOPHBIX 72 8
caMoCTOATENbHAs paboTa 64

17




3. YCJIOBUA PEATINZALIUNU TPOTPAMMBI YYEBHOI'O ITIPEJMETA

3.1 TpeGoBanuss K  MHHUMAJIBHOMY  MaTePHATbHO-TEXHUYECKOMY
oldecneYeHMIo:

Peanuzauus pabodeil mporpaMMbl yueOHOr 0 IpeaMeTa TpeOyeT Hanuuus kKabuHera
€CTEeCTBEHHOHAYYHBIX JUCLUIUIMH.

Ob6opynoBanue kabuHera:
- TI0CaJ0YHBbIE MECTa MO KOJUYECTBY CTYJEHTOB;
- pabouee MecTO MpenoaaBaTes.

TexHuueckue cpeacTBa 00y4eHHUs:
- KOMIIBIOTED;
- MPOEKTOP U DKPaH;
- mojaeMm, BeixoJ B INTERNET.

Harasgable moco0us: KOMIUIEKT y4eOHO-HAITISIAHBIX TOCOOU 10 XUMUHU.

Oobyuyarwmmue cpeacrna:
- YPOKH-TIpE3EHTaIINH;
- METOJUYECKUN MaTepHal JUisl YPOKOB;
- METOJMYECKHE MaTepHallbl JJI CaMOCTOSITEIbHON BHEAYAUTOPHOU pabOThI
CTYJIEHTOB.

KoHTpoJsibHBIE MaTepHAJIbI:
- TECTHI [10 TEMaM,;
- KOHTPOJIbHBIE 3a/1aHU;
- TaKeT KOHTPOJIbHBIX BOMPOCOB i MU PEepeHIIUPOBAHHOTO 3a4ETa.
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3.2 UndopmannoHHoe odbecrieyeHre 00ydeHust

IlepeyeHb OCHOBHOM JIMTEPATYPBI, A0IOJHUTENbHON JUTEpaTyphbl, UHTEpHET-
pecypcoB

Jast o0yvaromuxcs
OcHosnas aumepamypa:

1. HpoznoB A. A. Heopranuueckast xumusi: yueoHoe nocooue / A. A. JIpo3nos.
— 2-e u3a. — CaparoB: Hayunas kaura, 2023. — 158 c. — ISBN 978-5-9758-
1753-2. — TekcT : 3neKTpOoHHBIN // DNeKTpoHHO-0MbIMoTeuHast cuctema [PR
BOOKS : [caiiT]. — Pesxxum poctyma: http://www.iprbookshop.ru/81031.html

2. Ilpo3noB A. A. Opranuueckas xumusi: yueOHoe nocooue / A. A. JIpo3nos,
M. B. [po3noBa. — 2-¢ uzn. — CaparoB: Hayunas kuura, 2023. —-159 c. —
ISBN 978-5-9758-1810-2. — Tekct: »dJIEKTpOHHBIA // JIEKTPOHHO-
oubmmoreunas cucrema I[PR BOOKS: [caiit]. — Pexum pgoctymna:
http://www.iprbookshop.ru/81036.html

3. Xumus: yueOHUK JUIsl cpesiHero npodeccuonanbHoro oopazonanus / 10. A.
Jlebenen, I'. H. ®aneeB, A. M. T'onyb6er, B. H. IllamoBan ; mox oOmiei

penakmuent I'. H. ®danmeeBa. — 2-¢ wusn., mepepadb. m jmorn. — M.

N3natensctBo  Opaiit, 2023. — 431 c¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : »neKTpOHHBIN //
O6pazoBarenbHas mathopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/470929

4. CemenoB U.H. Xumus [Dnexrponusiii pecypc]: yueonuk / MI.H. CemeHos,
N.JIL. Tlepdunora. — DnekrpoH. TekctoBble nanuble. — CI16.: XUMU3IAT,
2022. — 656 c. — Pexum nocryna: http://www.iprbookshop.ru/49800.html. —
3BbC «IPRbooks».

LononHumenvhble UCMOUYHUKU:

1. Axumor JI.U. Xumusa [DnekTpoHHBIM pecypc|: ydebHoe mocobue / JI.I.
AxumoB, A.U. IlaBnoB. — DnexkTpoH. TekcToBble gaHHbIe. — CII6. : CaHKT-
[TerepOyprekuit rOCyJapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIIbHBIN
yausepcuter, ObC ACB, 2011. — 142 c. — 978-5-9227-0291-1. — Pexum
noctyna: http://www.iprbookshop.ru/19054.html.

2. bnannoB A.H. Xumusa. Opranuueckas Xumus [DIEKTPOHHBIA pecypc]:

yuebHoe mocobme / A.H. bmanmoB. — DIEKTpOH. TEKCTOBBIE IaHHBIC. —
CII6.: Pocculicknii  rOCymapCTBEHHBIM  THIPOMETEOPOJIOTUUECKUI
yauBepcuter, 2005. — 76 c. — 2227-8397. — Pexum pgocryna:

http://www.iprbookshop.ru/12537.html.

3. Unkna E.B. Xumwms [OnekTpoHHBIH pecypc]: ydeOHOe mocobme / E.B.
UukuH. — DOJNEKTpOH. TeKCToBbie jAaHHble. — Tomck: Tomckuit
TrOCY/IapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJICHUS M PAAUOIICKTPOHUKH,
Onp Konrent, 2012. — 170 c¢. — 978-5-4332-0034-0. — Pexum mocTtyma:
http://www.iprbookshop.ru/13873.html.

Hnmepnem-pecypcol:
1. Kypuan «Xumust u Xuznp - XXI Bex» [DnekTpoHHslil pecypc]. — Pexum
noctymna: http://www.hij.ru.
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2. Mup  xumum  [OnekTpoHHbIH  pecypc]. —  Pexum  poctyna:
http://chemistry.narod.ru.
3. Xumuss Id  BCeX: WUIIOCTPUPOBAaHHbIE MaTepuaiabl MO  OOIIEeH,

OpPraHWYECKOW M HEOPTAaHUYECKOM XMMHHM [ DIEKTPOHHBIN pecypc]. — Pexxnm
nocryma: http://school-sector.relarn.ru/nsm/.

s npenoxaBartesis
I'abpuensu O. C. Xumus: kHura i npenogaBatens [Tekcrt]: yde0.-mMeTon.
nocobue / O.C. I'abpuensn, I'.I'. JIbicoBa. — M.: M3naTenbcTBO «AKaaemMus»,
2012. - 336 c.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYUEBHOI'O
IMPEJIMETA

KouTposb ®W omeHka pe3yabTaTOB  OCBOCHHUS  y4eOHOTO  IpeaMera
OCYILIECTBIIACTCS TMPEMNoJaBaTeieM B MPOIECCE MNPOBEACHUS MPAKTUUECKUX
3aHATHUI, TECTHUPOBAHUS, PEUICHMUS MPAKTUYECKUX 3a/7ad, a TAKXKE BBIMOJHEHUSA
00y4JaromUMUCS UHIUBUIYaJIbHBIX 3aJIaHH M.

Tunsl oeHOYHBIX

XMUMHUYECKUX JIEMEHTOB
U TIPUPOJIa XUMUYECKOU
CBSI3U

dbopMyIbl COeAMHEHUH B
COOTBETCTBUU CO
CTETNEHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXOJsI U3 BAJIGHTHOCTH U
ANEKTPOOTPUIIATENLHOCTH

Ne | OK/IK | Moayas/Pazagen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
| | OcHoBHOE conep:kaHue
1 ®opmyIHpPOBaATH
Pa3nen 1. OcHOBBI pMyHp
0a3oBble MOHATHS U
CTPOEHMS BelllecTBa
3aKOHbI XMMHHU
1.1 |OK 01 Ctpoenue aToMoB CocraBnars xumudeckue |1. Tect «CtpoeHue atToMmoB

XUMUYECKHUX DJIEMEHTOB U
MIPUPOJIa XUMHYECKOI
CBSI3UY.

2. 3agauu Ha COCTaBJIEHHE
XUMHUYECKUX POPMYIT
JBYXaTOMHBIX COCAMHEHUN
(oxcuoB, cynbduIos,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCITOJIb30BaHUE
XUMHWYECKOH CUMBOJIMKH U
Ha3BaHUM COEAUHECHUI MO
HOMEHKJIaType
MEXyHapOJHOTO COI03a
TEOPETUYECKON U
MPUKIIATHON XUMUU U
TPUBUATHHBIX HA3BaHUMA
JUTSI COCTaBJICHUS
XUMHYECKUX POpMYI
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OK/IK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

JIByXaTOMHBIX COEIUHECHUI
(okcuaoB, cynbhuIoB,
TUJPUIOB U T.I1.) U JPYTUX
HGOpFaHI/ILIGCKI/IX
COCIUHEHHUN OTACIBbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Teproanueckuii 3aKOH U
tabmuma J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECKHEC 3JICMCHTHI B
COOTBETCTBHUH C UX
M0JIO)KEHHUEM B
NIEPUOIUYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
H.N. Menpaeneena

1. Tect «Metamnuueckue /
HEMETANIMYECKHUE
CBOIICTBA,
ANEKTPOOTPHUIATEIHHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX JJIIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHUEM
1 TOJIOKEHUEM B
MIEPUOANYECKON CHCTEME
XHMUYECKHX DJIEMEHTOB
J.1. MenneneeBay.

2. IlpakTryeckue 3aJaHust
Ha YCTaHOBJICHHE CBSI3H
MEXIy CTPOCHHEM aTOMOB
XUMUYECKHUX DJIEMEHTOB U
MIePUOIUUECKIM
W3MEHEHHEM CBOMCTB
XUMUYECKHUX DJIEMEHTOB U
UX COEOUHEHUN B
COOTBETCTBHHU C
MOJIO)KEHUEM
[Tepuonuueckoit cucreme.
3. IIpakTuxo-
OPUCHTUPOBAHHBIC
TEOPETHUYECKHUE 3aJIaHUs Ha
XapaKTepHU3aInio
XUMHYECKUX JIEMEHTOB:
«Meramnnueckue /
HEMETAIMICCKHUE
CBOICTBA,
ANEKTPOOTPUIATENBHOCTD
U CPOJICTBO K 3JIEKTPOHY
XHMHYECKUX JJIEMEHTOB B
COOTBETCTBHUE C UX
AJNIEKTPOHHBIM CTPOCHUEM
1 TI0JIOKEHHUEM B
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OK/IK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

IIEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
JI.. MennaeneeBay

Pa3zgen 2. XumMuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHUYECKHUX peakuuii

KonTposbnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKnun

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuui

CocraBisaTh peakuuu
COCIMHEHUS, Pa3I0KEHUs,
oOMeHa, 3aMeIlCHNUS,
OKHUCITUTEIHHO-
BOCCTAaHOBUTCIIbHBIC
peaxkuuu

1. 3agauy Ha COCTABJICHHE
YPaBHEHUM pPEaKLUN:

— COEIMHEHUS,
3aMEIIEHUs, Pa3JIOKEHUS,
oOmeHa;

— OKHCIITUTEILHO-
BOCCTaHOBUTEIIbHBIX
peakuui ¢
HCIIOJIb30BAHMEM METOa
AJIEKTPOHHOTO OanaHca.

2. 3a1aun Ha pacyeT Macchl
BEIECTBA UK 00bEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECCTRA,
Macce Ui 00bEMY OJTHOTO
W3 YYaCTBYIOIINX B
pEaKINK BEIIECTB;
pacuEThI

Macchl (00BEMa,
KOJINYECTBA BEIIIECTBA)
MIPOJIYKTOB PEAKIIUU, ECITH
OJIHO M3 BEIIECTB UMEET
npuMecH

2.2

DICKTPOIUTHIECKAS
NUCCOLMALNAA U UOHHBII
o0OMeH

CocTaBiiaThb YpaBHCHUA
XUMHUYCCKUX PCAKIIUKU
HOHHOT0 0OMeHa ¢
yqaCTuem
HCOPraHUYCCKUX BCIICCTB

1. 3aganus Ha
COCTaBIIEHUE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaxiuii ¢ yauactueM
KHUCJIOT, OCHOBaHUH U
COJIEH, YCTAHOBJICHUE
M3MEHEHUS KHUCIOTHOCTH
cpenbl

2. JIaGopatopHas paboTa
"TUnbl XUMUYECKUX
peakumit"

Pazpnen 3. Crpoenue u
CBOMCTBA
HEOPraHUuYeCcKHuX

HccaenoBarb crpoenue U
CBOMCTBA
HEOpPraHHu4eCKHuX

KonTpoubHnas padora
«CBoiicTBa
HEOpPraHH4ecKHuX
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OK/IK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

BelIeCTB

BelleCTB

BEIIECTB»

3.1 |OK 01

IIK..

Knaccugukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPraHN4CCKUX
BEIL[ECTB

Knaccupummposats
HEOPraHUYeCKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHHE HEOPraHMYECKUX
BELIECTB UCXOJIS U3 UX
XUMHAYECKOH (POPMYIIBI
WM COCTaBIJIEHUE
XUMHAYECKOH (POPMYIIBI
UCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEKyHapOAHOU UITN
TPUBHAIBHON
HOMEHKJIATYpe».

2. 3ajaun Ha pacyeT
MaccOBOM JJOJIM (MacChl)
XHUMHYECKOTO JIEMEHTa
(coenuHeHUsT) B MOJICKYJIe
(cmecn).

3. IIpakTuueckue 3agaHus
o KaccuuKaIu,
HOMEHKJIaType U
XUMUYECKUM (popMyIiaM
HEOPraHMYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTyeckue 3a1aHus
Ha OIpeJieTieHHe
XUMHYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSA3U U
TUTA KPUCTAJUTMYECKON
peIIeTKH

3.2 |OK 01
OK 02

IIK...

DU3NKO-XUMHYECKHE
CBOIiCTBa
HEOPraHUYECKUX
BEILIECTB

YcraHaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHUYECKUX BELIECTB
OT CTPOECHUS AaTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKON
peleTKn

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHACJIOT,
OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHUJIOB U COJIEI».
2. 3amanus Ha
COCTaBJIEHUE YPAaBHEHUI
XUMHUYECKUX PEaKINil C
y4acTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKUX
BEIIECTB: OKCHIOB
METaJIOB, HEMETAJJIOB B
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OK/IK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

aM(OTEPHBIX DIIEMEHTOB;
HEOPraHNYeCKuX KUCIOT,
OCHOBaHMU M aM(POTEPHBIX
THIIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOMCTBA U CIIOCOOBI
MOJTyYEHUSI.

3. IIpaxTuko-
OpHEHTHPOBAaHHBIE
TEOPETHUYECKHE 3aJaHHs Ha
CBOWCTBA U NOJIYYCHUE
HEOPraHNYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxanuys
HEOPraHMYeCKUX
BEILECTB

Hccnenosarts
KaA4C€CTBCHHBIC peaKHI/II/I
HeOpFaHquCKHX BCIICCTB

1. IIpakTuko-
OPUEHTHUPOBAHHBIC
3aJJaHMS II0 COCTABIICHUIO
XUMHYECKUX PEAKINH ¢
y49acTHEM HEOPTaHUIECKUX
BEIIIECTB, UCTIOIB3YEMBIX
JUTSL X UJEHTU(DUKAITUN.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BelllecTB

HccnenoBath cTpoeHue u
CBOMCTBA OPraHMYeCKHX
BellecTB

KonTpoasHas padora
«CTpoeHue 1 CBOICTBA
OPraHU4YeCcKUX BellecTB

4.1

OK 01
IIK...

Knaccudukanms,
CTPOCHUE H
HOMEHKJIaTypa
OpPraHMYECKUX BCILECTB

Knaccuduuuponats
OpraHHyYecKre BEUIeCTBa B
COOTBETCTBUU C HX
CTpOEHUEM

1. 3agagus Ha
COCTaBJICHUE Ha3BaHUI
OpraHNYecKHUX
COEeOUHEHUN 110
TPUBHUAJIBLHON WU
MEXKyHapOAHOU
CUCTEeMaTHUYECKOM
HOMEHKJIaType.

2. 3amanus Ha
COCTaBJICHUE TIOJIHBIX U
COKpAaIIeHHBIX
CTPYKTYPHBIX OpMyIT
OpraHUYeCKHUX BELIECTB
OT/AEJIbHBIX KJIACCOB.

3. 3ajauu Ha omnpezeneHue
npocTeiiien GopmyIbl
OPraHuYeCcKO MOJIEKYJIbI,
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OK/IK

Moayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

HCXOS M3 DJIEMEHTHOIO
cocrana (B %)

4.2 |OK 01
OK 02
OK 04

IK...

CBoiicTBa OpraHMYECcKUX
COCMHEHU N

YcranaBauBaTh
3aBUCUMOCTb (PU3HUKO-
XUMHYECKUX CBOIICTB
OPraHUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJT

1. 3amanus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKHX PEAKIUN C
y4acTUEM OpraHUYeCKUX
BELIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOECHMUSL.

2. 3amannsa Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKHAX PEAKINH,
WJUTFOCTPUP YIOIITUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHHU3MOB
MIPOTEKAHUS JAHHBIX
peaKkuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKHUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1a4uu 11O
YPaBHEHUSIM PEaKLUi C
Y4aCTHEM OpPraHUYECKUX
BEILIECTB.

4. JTaboparopnas padota
“IIpeBpaiieHus
OpraHUYeCKHUX BELIECTB
Mpy HarpeBaHuu"

4.3 |OK 01
OK 02
OK 04

IIK...

Nnentudukanuys
OpPraHMYECKUX BEILECTB,
UX 3HAYEHHUE U
IpUMEHEHHE B OBITOBOM
Y TIPOU3BOJCTBEHHOM
IEeITEIbHOCTH YeJIoBEKa

Hccnenosatb
KaueCTBEHHbBIC PEAKIIUH
OPraHU4eCcKUX
COCIMHEHUN OTJIeIbHBIX
KJIaccoB

1.ITpakTuko-
OPUCHTHUPOBAHHBIC
3aJaHus 10 COCTABJICHHUIO
XUMHYECKUX PEaKIuil ¢
y4acTUEM OPTaHUUYECKUX
BEIIICCTB, B T.U.
WCIIOJIb3YEMBIX ISl KX
uaeHTU(GUKAINY B OBITY U
MPOMBINIJICHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanus
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
OpraHU4eCcKUX
COCAVHEHUN OTIEIbHBIX
KJIaCCOB”
5 Pazpea 5. XapakrTepu3zoBaTthb
Kunernueckue n BJIMSIHHE PA3JIUYHBIX
TepMoAMHAMHUYecKkHe |(GaKTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTeKAHUs XMMHMYECKHX peaKkumi
XMMHYECKHUX peaKkumi
5 |OK 01 CKopocCTh XMMUYECKUX | XapaKkTepu30BaTh IIpakTnko-
OK 02 peaknyii. XUMUYECKOE |BJIMSHUE KOHLIEHTPAMN |OPUEHTUPOBAHHBIE
IIK... paBHOBECHE pEarupyromux BeIeCcTB U |TEOPETUUECKHUE 3a1aHUS Ha
TEMIIEpaTypbl Ha CKOPOCTH [aHAJIN3 (PaKTOPOB,
XUMHYECKUX peaKIni BIIUSIIOLIUX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOU
BIIUSTHUE U3MEHEHUS peakuuu. IIpakTuko-
KOHLEHTPALlUU BEIIECTB, |OPUEHTUPOBAHHbBIC
peakuuu cpeasl u 3aJjaHus Ha IPUMEHECHHE
TeMIepaTypbl Ha npuniuna Jle-Illarense
CMEIICHUE XUMHYECKOTO  |/JIs1 HAX0XKICHUs
paBHOBECHS HAIPABJICHUS CMEILCHHUS
PaBHOBECHS] XUMUYECKON
peaKuuu 1 aHaIu3
(baxTOpOB, BIUAIOUINX HA
CMEIICHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBarts
Pasae 6. Pactsophi HCTHHHBIEPACTBOPBI €
3aJJaHHBIMH
XapaKTepUCTHKAMH
6.1 |OK 01 ITonatue o pactBopax  |Pasnuyars uCcTUHHBIE 1. 3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE
IIK ... pacTBOpPOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE

PaCUYCTHBIC 3alaHN Ha
JAUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBOM
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
Y IIPOU3BOJACTBEHHOU
JESTEIbHOCTH YEI0BEKA
6.2 |OK 01 Uccnenoanue coiicts |MccnenoBath Gu3nKo- Jlaboparopuas pabota
OK 04 pacTBOpPOB XUMHYECKHE CBOMCTBA “[IpuroToBiicHHE
IIK ... VUCTUHHBIX PaCTBOPOB pacTBOpoB”
Il | IpodeccuonabLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue TPUKJIAJTHOT0
MO/1YJIfA)

7 Paspnen 7. OuenuBath nocjaeacTBus|3ammra Keica (c yaerom
Xumusi B ObITY U OBITOBOI U Oynyunei
NPOU3BOCTBEHHOM NPOU3BOACTBEHHOM npogeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |/1esiTeJIbHOCTH)
YeJ10BeKa ¢ NMO3UL U

JIKOJIOTHYECKOM

0e3onacHoCcTH
OK 01 Xumusi B ObITY U OuenuBath nocnenctsus |Keiic (¢ yuerom Oymymeit
OK 02 MIPOU3BOICTBEHHON OBITOBOM U npodeccroHanIbHON
OK 04 JESATEIbHOCTH YEJIOBEKA |IPOU3BOJICTBEHHON JeSITEIbHOCTH )
OK 07 NeITEeIbHOCTH YelloBeKa ¢ |Bo3MOKHEIE TEMEI KEHCOB:
IIK ... no3unuii akosornueckor | 1. [lorennenne knmumara u

0€e30I1acCHOCTH

BBICBOOOKIEHUE Ta30BbIX
TUIPaTOB CO JIHA OKEaHa.
2. byaymue matepuanbl
JUISL aBHa-, MAIlIMHO- U
pruOOPOCTPOCHHUSL.

3. HoBble MaTepuaisl 1ist
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB

27




	СОДЕРЖАНИЕ
	3. условия реализации программы УЧЕБНОГО ПРЕДМЕТА
	4. Контроль и оценка результатов освоения учебного предмета
	Контроль и оценка результатов освоения учебного предмета осуществляется преподавателем в процессе проведения практических занятий, тестирования, решения практических задач, а также выполнения обучающимися индивидуальных заданий.

