Ipunoxenne 2.7
K OIIOII-II no cnenuajJbLHOCTH
44.02.02 IlpenoxaBanne B HAYAJBHBIX KJIAaccax

PaGouasi nporpaMma JuCHMIJIMHBI

«OVII 07 XUMUSI»



COJEP)KAHME

1. O0mras xapakTepucTHKa pabodeil mporpaMmbl 00111e00pa30BaTEIHPHON TUCITUTIITUHBI « XUMHS.....3

2. CtpykTypa u coaepx)anue 001meo0pa3oBaTeIbHON JUCIUTUIIHBL «XHAMUSI .....eevvereeereeneeneeeeeeneenn. 10
3. YcioBus peanuzaluy IporpaMmsbl 001e00pa30BaTENIbHON JUCIIUIIIAHBL «...cc.vveeureenereeieenireeieenes 18
4. KoHTpOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHHS 0011e00pa30BATEABHOMN TUCIIUIIIIHHEI ........cveeneennee.. 18



1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBbBI
OBIIIEOBPA30OBATEJIBHOMN JUCHUILIUHBI «XUMUS»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH NpodeccnoHaIbHO 00pa3oBaTebHOMI
NPOrpamMMmbl

OOmeoOpazoBaTenbHas JAUCHUIUIMHA «XUMHUs» M3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE y4eOHOro IUIaHa OCHOBHOM NpoQecCHOHaNbHOM 00pa3oBaTeNbHOM
nporpaMMsl 1o cnennansHoctu 44.02.02 IlpenonaBanne B HaYaIbHBIX Kiaccax.

[TpuxnanHoil MOIyJb BKJIIOYAET OAMH pasnen. Paznen 7 «Xumus B ObITy U IPOU3BOJICTBEHHOM
JeSITEIbBHOCTH YEJIOBEKay peajn3yeTcs /IS BCeX CHEIMaIbHOCTEW Ha MaTepualle KeiCcoB, CBSI3aHHBIX
C DKOJIOTHYECKON O€30MacHOCThI0 M OIICHKOW TIOCIEACTBUNA OBITOBOM M TMPOW3BOJCTBECHHOM
JEeATEITLHOCTH, IO OTpaciisiM OyayIieit mpodecCHOHaIbHOM AeSITEIIBHOCTH 00yJarOuXCsl.

1.2. Heau u ni1anupyemMble pe3y/JibTAThl 0CBOCHHUS AHCHUTIIHHBI

1.1.5. lleau u 3a1a49u AUCHUUTJIMHBI

@opMHpOBaHUE y CTYIEHTOB IPEACTABICHUS O XMMHMUYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HaYyYHOM KapTUHBI MHpAa KaK OCHOBBI HPUHATHS PEIICHHH B XU3HEHHBIX M TPOU3BOACTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOTO MTOBEACHUS B IPUPOAHOMN CpeLe.

3agauM AUCUMIUINHBI:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHHS XMMHMYECKHX IPOLECCOB U
SBJICHUA B OKpY)KAlOWIEH Cpeae, UEJOCTHOM HAaydyHOW KapTUHBl MHUpPa, B3aUMOCBS3U H
B3aMMO3aBUCHUMOCTH €CTECTBECHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATH (OPMYJbl HEOPraHMYECKHMX U OPraHUYeCKUX BEIIECTB,
ypaBHEHHsI XUMUUECKUX peakLuil, 00bSCHATh X CMBICI, HHTEPIIPETUPOBATH PE3YIbTAaThl XUMUYECKHX
AKCIIEPUMEHTOB,

3) cdopmMupoBaTh HAaBBIKM MPOBEIACHUS MPOCTEHIINX XUMHUYECKUX SKCIEPHUMEHTAIBHBIX
UCCIIEIOBAaHMI C COOJIOZCHNEM MpaBUil 0E€30MacHOTO OOpalIeHUs C BEIIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHHEM;

4) pa3BUTh yMEHMs HUCIOJIb30BaTh HMH(GOPMALMIO XMUMUYECKOIO XapakTepa M3 pa3IMdHbIX
UCTOYHUKOB;

5) copMupoBaTh yMEHHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOEH IEATEIBHOCTH U XUMUYECKUX
HPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) copMupoBaTH MOHUMAHNE 3HAYMMOCTH JIOCTHKEHUN XUMUUECKON HAYKH U TEXHOJIOTUH JUIS
Pa3BUTHS COLMATBHOMN U IPOU3BOJCTBEHHOM cep.



1.2.2. Il.1anupyemblie pe3yJbTaThbl 0CBOCHHUsI 0011e00pa3oBaTenbHON UCHUILVINHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kon u IlnanupyemMble pe3yJbTaThl 0CBOCHHS TUCIHIIHHBI
HAUMEHOBaHU
e
(popmupyemsl Oomme JAucuumiinHapHbie
X
KOMIIeTeHIUI
OK 01. B yacTu TPpy10BOTr0 BOCIUTAHMS: - BIageTh CHUCTEeMOM XMMHYECKMX 3HAHMW, KOTOpas BKIIOYAET:
Bribupats - TOTOBHOCTb K TpYJy, OCO3HaHHE IIEHHOCTH | OCHOBOIIOJAralOIUe MOHATHUA (XMMHYECKMH 3JIEMEHT, aToOM, 3JEKTPOHHAas
CIocoObI MacTepcTBa, TPYI0JII00HE; 00os0uka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
pelICHUA 3a1a4 - T'OTOBHOCTbH K aKTUBHOU ACATCIIbHOCTU | BAJICHTHOCTD, J3JICKTPOOTPHUATCIBHOCTD, CTCIICHbL OKHCIICHHA, XUMHWYCCKAA
npodeccroHan | TEXHOJOTHYECKON M COI[MANIbHOM HAIIPaBI€HHOCTH, | CBSI3b, MOJIb, MOJISIpPHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOJHBIN CKeJeT,
BHOU CHOCOOHOCTh WMHUIIMHMPOBATh, IUIAHUPOBATh U | QyHKUMOHANbHAS TPYINa, PaguKall, U30MEpHUs, U30MEPbI, TOMOJIOIHYECKHMA
NEeSTeIbHOCTH | CaMOCTOSITEIbHO BBIMOIHATH TaKyIO JESTEIbHOCTD; | PSA, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOA- U a30TCOEpIKaIe COSTMHEHMS,
IIPUMEHUTENBH | - HHTEpEC K pa3InYHBIM cdepam | OMONOTHUECKN AaKTHBHBIE BellecTBa (YIJIEBOMBI, JKUPBI, OENKH), MOHOMED,
0 K pa3JIM4HbIM | Mpo(eccHoHaNbHOM e TeNbHOCTH, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHUS,
KOHTEKCTaM OBialeHHe  YHHBEPCAJIBLHBIMH  YYeOHBIMM | KPHCTAJUIMYECKAsl PEHICTKA, TUIBI XMUMHUYECKUX PEaKIUi (OKUCIUTEIHHO-
MO3HABATEJIbHBIMHU 1eHCTBUIMMU: BOCCTAaHOBUTEJbHBIE, 9K30-U IHAOTEPMUYECKUE, PEAKLIMU HOHHOTO OOMEHa),
a) 0a30BbIe JIOTHYECKHUE /IeiiCTBUS: pacTBOp, DIMEKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOIIUTHIECCKAS AUCCOIUAITHS,
- CaMOCTOSITEJIbHO dbopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakluu, XUMHUIECKOe

aKTyaJIM3upOBaTh MpoOJeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- YCTAaHABIMBATb CYLICCTBEHHBINM IPU3HAK HIIU
OCHOBaHMS [UISI CpaBHECHWs, KilacCHU(DUKAUK |
000011IeHHS;

- ompenensTh IEeNu JeATeILHOCTH,
[apaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
- BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpUBACMBIX ABJICHUAX,

- BHOCUTH KOPPEKTHUBHI B I TEILHOCTh, OIICHUBATh
COOTBCTCTBUC PEC3YyJbTATOB MLCIAM, OICHHUBATH
PHICKH TTOCTICICTBUI e TEITLHOCTH,

- pPa3BUBATh KPEATUBHOE MBIIIJICHUE IIPU PELICHUU
KU3HEHHBIX TPOOIeM

3a71aBaTh

paBHOBECHE), TEOPUHM M 3aKOHBl (TEOPUS XUMHYECKOIO CTPOCHHUS
oprannvecknx BemectB A.M. byrtinepoBa, Teopus 3JIEKTPOIUTUYECKOMN
aucconuanuu, nepuogudeckui 3axon [[.M. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BbIK XUMHH, (DaKTOIIOTHYECKHE
CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYECHHH U O0€30IaCHOM HCIOJIb30BaHUU
BOXHEHIIMX HEOPraHWMYECKUX W OpPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA;

- YMETb BBISBJIATH XapaKTEpPHbIC INPU3HAKM W B3aUMOCBSI3b HM3YyYEHHBIX
MOHSTUNA, IPUMEHATH COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUU CTPOCHUSI U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB M MX INPEBpAILCHUN;

BBISBJISITH  B3aWIMOCBS3b  XUMHUYECKHX  3HAHUM C  MOHATHUSAMU U
MPEJICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMETh UCIOJIb30BaTh HAMMEHOBAHUS  XUMHUYECKHX COCIUHECHHMU
MEXIYHApPOAHOTO COI03a TEOPETHYECKOM M MPHUKIAJHOM XUMHH U

4



0) 0a30BbIe HCCJIEA0BaTEIbCKHE TeHCTBUSA:

- BJIaJIETh HaBbIKaMH y4EOHO-UCCIIeI0BATEILCKOM 1
IIPOEKTHOM JEeSATENbHOCTH, HABBIKAMH pa3pelleHus
npooieM;

- BBIABJIATH TNPUYUHHO-CIEACTBEHHBIE CBSI3U U
aKTyaJIn3UpOBaTh 3a7aydy, BbIIBUIATh TUIIOTE3Y €€
pelieHus, HaXO0JUTh apryMEHTBI Ui
JI0OKa3aTeNnbCTBA CBOMX YTBEPXKIEHUH, 3alaBaThb
napaMeTpbl U KPUTEPUU PELICHMUS;

- AHAJIM3HUPOBATHh IOJYYEHHBIE B XOJAE PELICHMS
3aJjaud pe3yJIbTaThl, KPUTHUYECKH OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh IIEPEHOCHUTDH 3HAHMS B I1O3HABATEIbHYIO U
MIPAKTHUYECKYIO 00JIACTH KUZHEACATEIbHOCTH;

- YMETb MHTETPUPOBaTh 3HAHMUS U3 Pa3HBIX
IIPEeIMETHBIX 00IacTel;

- BBIBMIaTb  HOBBIE  HUJEH,
OpPUTMHAJIbHBIE [TOIXO0/IbI U PEILICHUS;
- COCOOHOCTB MX MCIIOJIb30BaHMS B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE

npeajaraTtb

TPUBHAJIbHBIE HA3BAHUS BaXXHEHIINX BEIIECTB (ITUJIEH, alleTUJICH, MIULIEPHH,
denon, Qopmanbrerun, yKCcycHas ~KHCIOTa, TJMIMH, YrapHbld ras,
YIJIEKUCIbIN ra3, aMMHUaK, raiieHasi U3BeCTb, HeralleHasi U3BeCTb, MUThEBAs
colla U JPYTux), COCTaBIATH (OPMYJIbl HEOPraHWYECKUX U OPraHMYECKHX

BEILIECTB, YPaBHEHUS XWMHUUYECKHX pEaKIHi, OOBSICHATb HX CMBICIH;
MOATBEPKIAThH XapakTepHbIE XHUMHYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCHEPUMEHTAMHU U 3aMUCAMHU YPABHEHHN XUMUYECKUX
peaKkuui;

- YMCTb YCTAaHABJIMBATHb MNMPUHAJIC)KHOCTb H3YUCHHBIX HCOPraHUYCCKUX U
OpPraHMYECKUX BEIIECTB K OMPECIICHHBIM KJIaccaM M TPyIaM COSIUHEHHIA,
XapaKTCPHU30BaTb HUX COCTAaB H BaKHEHIITHE CBOI\/JICTBa; OMpCaACIATL BH/bL
XUMHUYECKUX CBsi3el (KOBaJICHTHAs, MOHHAs, METAJUIMUecKas, BOJAOPOIHA),
TUIIbI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB, KJ'IaCCI/I(l)I/IIII/IPOBaTL XUMHNYECCKHUEC
peaxiuy;

- chopMuUpOBaTH MPEACTABICHUS: O XHUMHYECKOH  COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B TIO3HAHUU SIBICHUHN
npupoabl, B (OPMHPOBAHWU MBINUICHUS W KYyJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOMN /TSl pEHICHHs MTPAKTHIECKUX
3a]a4 U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/10pPOBBIO U
MIPUPOJIHOM cpejie;

- YMETh TPOBOJHUTH PACYETHI 10 XUMHUYECKUM (POpMyliaM M ypaBHEHUIM
XUMHUYECKUX  PEaKIuil ¢ HUCHONb30BaHWEM  (PU3MUYECKHX  BEITUYHH,
XapaKTEpU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJHYECTBA BEIIECTBA; HCIOIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI TPHUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIE
cpeacTBa
TIOHCKA,
aHaan3a u
HWHTEpIpeTaIn
1 uHbopMaIuu

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAayKd M OOILECTBEHHOM NpPaKTHKH,
OCHOBAaHHOTO Ha nuaore KyJbTYD,
CHOCOOCTBYIOILIIETO OCO3HAHMIO CBOEr0 MecTa B
MOJIUKYJIbTYPHOM MHPE;

- YMETh IJIAaHUPOBATH U BBITIOJHIATH XUMUYECKUN SKCTIEPUMEHT (TIPEeBPAILICHUS
OpraHMYECKUX BEIIECTB IPU HATPEBAHUH, TTOYUCHHE STUIICHA H N3yYEHHUE €r0
CBOMCTB, KAaueCTBCHHBIC pPEAKIMH Ha aJbJCTHIbI, Kpaxmal, YKCYCHYIO
KHUCTIOTY; JICHaTypalusi OETKOB IMpU HArPEBAaHUU, IBETHHIE PEaKIUU OENKOB;
MIPOBOJIMTH PEAKIIMH HOHHOTO 0OMEHA, OIIPENIEISTh CPELy BOAHBIX PACTBOPOB,
KaueCTBEHHbIE pPEaKIMu Ha Ccynbdar-, kKapOOHAT- M XJIOPHI-aHHUOHBI, Ha
KaTHOH aMMOHWUS; PeIIaTh IKCIIEPUMEHTAIbHBIC 3a/1a4u 110 TemaM "Metasmib"
u "Hemerannsl'") B COOTBETCTBHH C MPaBHJIAMU TEXHUKH 0€30MaCHOCTH NpHU




"
nH(pOpPMALIMOH
HBIC
TEXHOJIOTHH
IS
BBITOJIHEHUS
3amay
npodeccronan
BHOU
JesITebHOCTH

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOU
KYyJbTYpbl KaK CpPEJICTBAa B3aUMOJCHUCTBHUS MEXIY
JIObMU U MMO3HAHUS MUPA;

- OCO3HAHME ILIEHHOCTH HAYYHOH JAEsITEeIbHOCTH,

FOTOBHOCTh  OCYILIECTBJISATH  IPOEKTHYIO U
UCCIIEI0BATENBCKY IO JeSITEbHOCTD
WHAWBUIYaIbHO U B TPYIIIIE;

OBiaieHHe  YHMBEPCAJBHBIMH  Y4eOHBIMH

MO3HABATEJIbHbIMHU 1eHCTBUSIMMU:

B) padoTa ¢ nH(popmManHeii:

- BJIAACTb HAaBbIKaAMU IMOJIYUCHUA I/IH(i)OpMaHI/H/I nu3
HUCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYUIECTBJIATh OUCK, aHAIN3, CUCTEMATH3aLUI0 U
UHTEPIIPETAINIO HH(DOPMAIIK Pa3TMYHBIX BUAOB U
(dbopm npeacTaBiIeHNUs;

- co37aBaTh TEKCTHl B Pa3NUYHBIX (popmarax c
YY4eTOM Ha3Ha4yeHUsT WHGOpMAIMM W IEJICBOH
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO  (opmy
MNpEaACTaBJICHUA U BU3yaJIM3alluu,

- OLIGHHWBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTb
WHPOpPMALIUK, €€ COOTBETCTBHE TIPABOBBIM U
MOpPaIbHO-ITHUECKUM HOPMaM;

- HCMOJB30BaTh CPEACTBA WH()OPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTMH B pEIICHUU

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHU3allMOHHBIX  3a7Jad ¢  COOJIOJCHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH OC30MMaCHOCTH,
THTHCHBI, PEeCypcoCOCpeKeHHs, TPAaBOBBIX U
THYECKHX  HOPM, HOpM  WH(OPMAIUOHHON
0€301acHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI
uH(popMauu, HHPOPMAIIMOHHOH 0e30MacHOCTH
JMYHOCTH;

o0paleHny ¢ BEmeCTBaMH U Ja00paTOPHBIM 000PYIOBaHUEM; IIPEICTABIIAT
pe3yJbTaThl XMMHUYECKOTO OJKCIepHMEHTa B (OpME 3amucu ypaBHECHHH
COOTBETCTBYIOIIMX peaKIuid W (OPMYJIHPOBATH BHIBOJABI HAa OCHOBE STHX
pE3yJIbTaTOB;

- YMETb aHAJIU3UPOBATH XUMHUUYECKYI0 HH(POPMALHIO, TOTYYaeMyl0 U3 pa3HbIX
MCTOYHHKOB (CPEICTB MaccoBoi MH(popMmanuu, cetb HTEpHET U npyrue);

- BJIaICTh OCHOBHBIMH MCTOJAaMH HAYYHOI'O ITO3HAHUA BEIICCTB 1 XUMUUYCCKUX
SIBJICHUH (HaOIIOAeHUE, N3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

- YMETh TPOBOJHUTH PACUYETHl 10 XUMHUYECKUM (GOpMyJIaM U YpaBHEHUSIM
XAMHUYECKMX pEaKIuid ¢  WUCIONb30BaHWMEM  (DM3MYCCKHX  BEJIHYHH,
XapaKTEepPU3YIOIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacchl, 00beMa
(HOpMamnbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BAThH
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IS TIPHUHATHA peHICHI/Iﬁ B KOHKPCTHBIX
KM3HEHHBIX CHTYaIUsIX, CBI3aHHBIX C BEIIECTBAMH U MX MPHUMEHEHUEM




OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - yMETb INIAHUPOBATH U BBITIOJIHATH XUMUYECKHUH SKCIIEPUMEHT (IIpEeBpaIleHUs
O dexTnBHO CaMOCTOSITEIBHOCTH U CaMOOIIPEIETICHHIO; OpPraHMYECKUX BEUIECTB IIPU HATPEBAHMH, ITOJIyYCHHE TUIICHA U U3yUYEHNUE €r0
B3aMMO/ICIICTBO | -OBJIaJIEHUE HaBbIKaMU y4eOHO- | CBOMCTB, KAaueCTBEHHbIC pEAaKIWU Ha aJbJCTHIbI, Kpaxmaj, YKCYCHYIO
BaTh U UCCIIEIOBATEIbCKON, MPOEKTHOM W COLMAIbHOM | KUCIOTY; AeHaTypalus OelKOB MpU HAarpeBaHUM, IIBETHBIE PEaKLUU OENKOB;
paboraTh B JIeSITEIIbHOCTH; POBOJUTH PEAKIIMU HOHHOTO OOMEHa, OTIPEACTISTh CPEAy BOAHBIX PAaCTBOPOB,
KoiekTuBe 1 | OBJaieHne YHUBEPCAJILHBIMM | KAUECTBEHHbIE PEAKIMU Ha CyiabdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KOMaH/J1e KOMMYHUKATHBHBIMU J1eHCTBHAMM: KaTHOH aMMOHMSI; peIliaTh 3KCIEpUMEHTANIbHBIE 3a/1a4M 110 TemaM "MeTtasuib"

0) coBMecTHAast 1eSAITEJIbHOCTD: u "Hemertannel") B COOTBETCTBUU C MPaBUIAMHU TEXHUKU 0€30MACHOCTU MPHU

- TIOHUMATh ¥ UCIOJNB30BaTh IPEUMYIIECTBA | OOpaIleHNH C BEIIECTBAMH U JJAOOPAaTOPHBIM 000PYI0BaHNEM; TIPEACTABIST

KOMaHIHOW M UHAMBUYaJIbHON paboThI; pe3yJbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHUH

- TPUHUMATH IIETTH COBMECTHOW JIEATEIIFHOCTH, | COOTBETCTBYIOMIMX peaKiuil u (opMynupoBaTh BBIBOJBI Ha OCHOBE 3THX

OpPraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBUSA IO | PE3YJIbTaTOB

e€e JOCTIDKCHWIO: COCTaBIAThL IIJIaH JICHCTBHIA,

pacnpenenaTb poju ¢ y4eTOM MHEHUH y4aCTHUKOB

00cCy>KJ1aTh pe3yIbTaThl COBMECTHOI pabOTHI;

- KOOpAMHUPOBaTb U BBINOJHATH padOTy B

YCIIOBUSAX peanbHoro, BUPTYaJIbHOTO u

KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYIIECTBJISTh IO3UTHUBHOE CTPATETHUYECKOE

IIOBE/ICHUE B Pa3IMYHBIX CUTYalMsX, NPOSBIATH

TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITHATHBHBIM

OsiaieHHe YHHBePCAJIbHBIMH PeryJIATHBHBIMH

JeHCTBUSIMM:

I') NPUHATHE ce0s1 M APYTUX JIOIeH:

- IPUHUMATh MOTUBBI U apIYMEHTBI IpYTUX JIIOJEH

IIPYU AHAJIU3€E PE3YJIbTATOB ACSITEIbHOCTH;

- MIPU3HABaTh CBOE MPABO U IPaBO IPYrUX JIOAEH

Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C

MO3ULMH IPYTOro YEJIOBEKa,
OK 07. B 00/1acTH 3K0J1I0rH4ecKOro BOCIIUTAHUSA: - chopmupoBaTh TpeACTABICHUS: O XUMHYECKOW  COCTaBIISIOIICH
CopneiicTBoBaTh | - C(HOPMUPOBAHHOCTb 3KOJIOTUYECKOH KYJIbTYpbI, | €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIM XMMHUHU B TO3HAHUM SBICHUN
COXPAHEHUIO MOHUMaHHUE BIUSHHUS COIHMAIbHO-YKOHOMUYECKHX | PUPOJABI, B (OPMHUPOBAHWHM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€

OKpYKaroleun

IIponeccoB Ha COCTOsSIHHUC HpHpOI[HOﬁ u

(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl pellieHHsI NPAaKTUYECKUX




Cpenpl, COIIMAILHOM  CpEeNlbl, OCO3HAHHWE TJOOATBHOTO | 337a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHYECKUX MpoOem; MIPUPOJIHOM cpesie;
SHHIO, - TJTAHUPOBAHUE M OCYIIECTBJICHWE ACHCTBUU B | - yMETh COOJIIOAATHh MPAaBUJIA KOJOTHYECKU LIETIECO00Pa3HOTO MOBEICHUS B
MPUMEHSITh OKpYy>Xalollel cpene Ha OCHOBE 3HaHUS IieNiedl | OBITY U TPYJOBOW ACSITENBHOCTH B LIETSX COXPAHEHHS CBOETO 3/J0pPOBbI U
3HaHUs 00 YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA; OKPY’KaIOIIeH MTPUPOJHON CpEAbl; YUUTHIBATH OIMACHOCTH BO3JICHCTBHS Ha
W3MCHECHUU AKTUBHOE HETIPUATHE JCHCTBUM, IPUHOCSIINX BPE] | )KUBbIE OPraHU3MbI OMPECICHHBIX BEIIECTB, MOHUMAs CMBICI MOKa3aTens
KJIMMara, OKpYXaroIlIei Cpeae; MpEIEIbHON JOMYCTUMOW KOHIEHTPALMHU
TIPUHIIUIIBI - yYMEHHE TPOTHO3MPOBATh HEOIArONPUATHBIC
OEpEKITUBOTO AKOJIOTUYECKUE TIOCJIEICTBUS TMPEATPUHIMAEMBIX
MPOM3BOJICTBA, | JEHCTBUH, MPEAOTBPAILATh UX;
3¢ HeKTHBHO - pacumpeHme OTIBITa JIeSITCIIbHOCTH
JIICTBOBATh B | SKOJIOTHMUYECKON HAMpaBICHHOCTH;
YpE3BBIYAIHBIX | - OBJIaJICHUE HABBIKAMHU yUeOHO-
CUTYaLUsAX HCCIIEIOBATENLCKOM, MPOSKTHON U COIUATBHON

JIeSITCITHHOCTH;
MK L.5. — [Tonnmanue pos XuMuu B popMUpoOBaHUU | — 3HaHue 0a30BBIX XUMHUYCCKUX MOHATHN U 3aKOHOB.
BriOupats u LEJIOCTHOM KapTHUHBI MUpPA Y MIIaAIIAX — [Tonnmanue poau XMMUU B TIOBCETHEBHOM KU3HU U B OKPYKAIOIIEM
pa3pabaThIBaTh | IIKOJLHHUKOB. MUDE.
yueOHo- — YMeHue afantupoBaTh CI0KHbIE — YMeHue BeIACIATEH KIOUEBbIEe XUMHYECKUE 3HAHUS, HEOOXOIUMBIE
METOANYCCKUE | XUMUYECKUE KOHIEIIUN A1 JOCTYIIHOI'O 1151 GOPMHUPOBAHUS €CTECTBEHHOHAYYHON TPAMOTHOCTH Y MITQIIINAX
MaTepualibl Ha BOCHPHUATHSA A€THBMU MIIAJIIETO MIKOJIBHOTO HIKOJBHUKOB.
ocHose PI'OC | pospacra. — Crioco6HOCTE pa3pabaThiBaTh M a1alTHPOBATh JEMOHCTPALMOHHEIE
W NPUMCPHBIX | — CnocoOHOCTE pa3pabaThIBaTh HHTEPECHBIE | HKCIIEPUMEHTHI M OITBITHI IT0 XUMHH [Tl HAYAILHOM IIKOJIBL.
00pa3oBaTeNbH | g HaryisHble yaeOHbIE MATEPHAITBI TIO XUMHY JUIS | — VMeHue co31aBaTh yueOHO-METOANYECKUE MaTePUaIbl (KAPTOUKH,

BIX TIPOTPAMM C
YUYETOM THIIA
o0Opa3oBarenbH
on
OpTraHH3aIHH,
0COOEHHOCTEH
KJ1acca/TpyTITbl
Y OTACTBHBIX
o0yyJaronmxcsi.

HaYyaJbHOU IIKOJIEI.

UTPBI, IPE3CHTALMN) IO XUMHH, COOTBETCTBYIOIINE BO3PACTHBIM
0COOEHHOCTSM MJIA/ILINX IIKOJIBHUKOB.




IK 1.8.
Hcnons3oBarh
"
anpoOupoBaTh
CHeIATbHBIC
MOJIXO/TBI K
00y4YeHHIO B
LEeJsIX
BKJIFOUCHUS B
o0OpasoBartenbH
BII IpoLecc
BCEX
00yJaroIuxcs,
B TOM YHUCJIE C
0COOBIMH
MOTPEOHOCTAM
U B
00pazoBaHUU:
oOyyaromuxcs,
MIPOSIBUBILINAX
BBIIAFOIIIAECS
CIIOCOOHOCTH;
00yJaroIuXxcs,
JUTSE KOTOPBIX
PYCCKUH S3BIK
HE SBJISIETCS
POJTHBIM;
o0y4aromuxcs
c
OTpaHUYEHHBIM
"
BO3MOXKHOCTSIM
Y 3JIOPOBBSI.

- [ToHnMaHue UHINBUAY ATBHBIX
0CO0EHHOCTEH U MOTPEOHOCTEH KaX/10r0 yUeHHUKA.
- YMeHne aanTupoBaTh yueOHbIH MaTepra
10 XMUMUHU JUIsI JETel C pa3HbIMU
00pa30BaTENbHBIMU TIOTPEOHOCTSIMH.

- CriocobHOCTh pa3pabaTeiBaTh
WHAMBHUyaJIbHbIE 00Pa30BaTEIbHbIE MAPIIPYTHI
10 XMMUU JUTsI MJIQIIIUX IKOJIBHUKOB.

- 3HaHUE OCHOBHBIX NMPUHIIUIIOB HHKIIO3UBHOTO 00pa30BaHusl.

- [ToHnmanune ocobeHHOCTEH 00yUeHUsT XUMHUH JIETel C pa3HbIMU
tunamu OB3 (orpaHM4e€HHBIMH BO3MOXHOCTSIMU 3JI0POBBS).

- YMeHue UCTI0Ib30BaTh pa3InYHbIe METO/Ibl U PHEMbI 00yUEHUS
XMMHH, YIUTHIBAIOIINE WHIMBHYy aJIbHBIE OCOOCHHOCTH MIIAJIIIINX
IKOJIbHUKOB.

- CriocoOHOCTD pa3pabaThiBaTh UHIANBUAYAIBHBIC 3aJJaHUS U TIPOCKTHI
[0 XMMUU [T IeTel ¢ pa3HbIMU 00pa30BaTeIbHBIMU MOTPEOHOCTIMHU.

- YMeHue co3iaBath aAanTUBHbBIE YUEOHbIE MaTEPHAJIbI 10 XUMUHU JJIs
JeTeH, ISl KOTOPBIX PYCCKUM SI3bIK HE SIBJISIETCS POJIHBIM.




2. CTPYKTYPA Y COJAEP)KAHUE OBIIEOBPA30OBATEJBHOM JUCIIUILINHBI

«XHUMMHUS»

1.5. O0beM qMCHUIIMHBI M BUbI Y4eOHOH padoThl

Bua y4eOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JHCHHUIINHBI 72
B T.4.

OcHoBHOe coJep:kaHue 66
BT. U.:

TEOpEeTHUYECKOEe 00yUeHHE 44
IIPAKTUYECKUE 3aHATUS 22
ab0paTOPHBIE 3aHITHS 0
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHNe (Coiep:KaHue 4
NMPHUKJIATHOTO MOIYJIf)

BT. U.:

TEeOpeTu4ecKkoe 00yueHne 2
MPAKTUYECKUE 3aAHATHUSA 2
IIpomeskyTouHasi arTecTauus (1uddepeHIMPOBAHHBIN 3a4eT) 2
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2.2. TeMaTuyeCKMil IJIAH U COAEPKAHME JUCHMILIIHMHBI

HanmeHnoBanue Coaepxxanue yueOHOro Mmarepmuasa (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O0LeM 4aCoB DopmupyeMble
pa3s/esioB U TeM J1a00pATOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHOe coep:kaHue 64
Pazgen 1. OcHOBBI CTPOEHUS BellleCcTBa 8/4
Tema 1.1. OcHoBHOe conepxaHHue 6 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 4 K 1.5
XUMHUICCKUX CoBpeMeHHass Mojenb CTpoeHHs aToma. CHMBOJMYECKHH SI3bIK XUMHH. XHMHUYCCKUN OJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamus atoma. Kimaccudukanms XUMHYECKHX JJIEMEHTOB (S-, p-, d-3JeMeHTHI).
fipupona BaneHTHBIE ~ OJIEKTPOHBI.  BajeHTHOCT.  DIEKTPOHHAs  MPUPOJA  XMMHYECKOM  CBSI3ML. 4
XMMHICCKOH DJIEKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOM CBsi3M (KOBaJCHTHAs, HWOHHAs, METaUIMYeCKas,
CBA3H BOJIOPOJIHAS) U CLIOCOOBI €€ 00pa3oBaHusI

IIpakTHyecKue 3aHATHS 2

Pemenne 3amaHiii Ha HWCIOJB30BAHHE XHMHYECKOW CHMBOJIMKM M Ha3BaHWH COEJMHEHHIN IO

HOMEHKJIATyPE MEKTYHAPOIHOTO COI03a TEOPETUUECKOM U MPUKIAJHON XMMUH U TPUBHAIBHBIX Ha3BaHUI

JUISL COCTABIICHUS. XUMHYECKUX (DOPMYJI IBYXaTOMHBIX COEAMHEHUI (OKCHIOB, CYIb(UI0B, THAPUIOB K

T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHUN OTAEIBHBIX KJIaCCOB. 2

[pakTHYecKue 3aJaHus Ha YCTaHOBJICHHUE CBSA3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB M

NEPHOIUYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHX DJIEMEHTOB U UX COEIMHEHUH B COOTBETCTBHHU C

nosio)keHneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xkaHue 2 OK 01
ITeprnonnueckuii | [IpakTHYecKHe 3aHATHS 2 OK 02
3aKOH H TabmuIa IMepuoanyeckas cucTeMa XUMHYIECKUX diieMeHToB J[. V1. MenneneeBa. ®U3MUYECKHIl CMBICIT [IK 1.5
ALW. Menneneesa |[Tepyonuaeckoro saxona J.1. MeHzneneesa. 3aK0HOMEPHOCTH H3MEHEHHS! CBOHCTB XMMHYECKUX

3JIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHHEM

XHMHYECKOTO dyieMenTa B [leproandeckoii cucteme. MUPOBO33pEeHUECKOE M HAYYHOE 3HAUCHHUE

[Tepuonnueckoro 3akona JI.1. Meunneneesa. [Iporuossr .M. MenneneeBa. OTKpBITHE HOBBIX )

XHUMHYECKHUX 3JICMEHTOB.
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUI HA XapaKTEPU3aALNI0 XUMHUECKUX
3NeMeHTOB «MeTannuiyeckue / HeMeTaTHYeCKie CBOMCTBA, NIEKTPOOTPULIATENHBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M TOJIOKEHUEM B MEPHOJIUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOB J[.J1. MeHnaeneeBay
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Paznen 2. XuMuueckue peakuuu 8/2
Tema 2.1. Tunsr OcHoBHoe coJep:kaHne 4 OK 01
XUMHUYECKHX Teopernueckoe odyuenune 4
peakumii Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIMIA C y4acTHEM HeopraHudeckux BeniectB. CocraBieHue
ypaBHEHHUH peakuuii COeAMHEHUs, Pa3JIOKEHUs, 3aMeIIeHus, 0OMEHa, B T.4. peaKI1il FOpeHus,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHEHUsI OKUCIEHUSI-BOCCTaHOBIIEHU. CTeneHb OkucaeHus. OKUCINTENb U BOCCTAHOBUTEND. 4
CocraBieHne 1 ypaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOAOM 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPO/IE, TPOM3BOJICTBEHHBIX Mpolieccax U
KHU3HEESTEIbHOCTH OPraHU3MOB
[IpakTnyeckue 3aHATHA 2
KonnyectBenusle oTHOmIECHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHU U PacyeThl MO
YpaBHEHMSIM XUMHUYECKUX peakuuid. Monb Kak eIMHHUIAa KOoJM4YecTBa BeliecTBa. MolsipHas macca.
3aKOHBI COXpAaHEHHMsS MacChl U 3HEpPruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHTENbHAsS 2
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHMAM XMMMYECKHX PEAaKLMH C UCIOJIb30BAaHHUEM Macchl, 00beMa
(HOpMaJIbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 2 OK 01
ONEeKTPOIUTHYCCKA | TeopeTHUecKoe 00ydeHHe 2 OK 04
A IUCCOIMALMA M | Teoppg 31eKTPONMTHYECKOM Jaucconuanuu. VIOHbL. DIEKTPOJIUTHI, HENEKTPOIMTEL. Peakuun HOHHOTO
MOHHBIT 0OMCH obmena. CocTaBlieHHE peaklUil MOHHOIO OoOMeHa MyTeM COCTaBJIECHUS UX TOJHBIX U COKPALIECHHBIX
VMOHHBIX YpaBHEHMH. KHCIO0THO-OCHOBHBIE peakiMy. 3a/JaHusl HA COCTaBJICHUE HOHHBIX PeaKuil
Paznen 3. CTpoeHue U CBOIiCTBA HEOPraHUYECKUX BelleCTB 12/4
Tema 3.1. OcHoBHOeE coaep:KaHue 6 OK 01
Knaccupukanus, | Teopernueckoe o0y4enue 4 OK 02
HOMCHKJIATypa 1 [Tpeamet Heopranmveckoit xumun. Kinaccudukamus HeopraHU4ecKux BemiecTB. [IpocThie U ClIoXKHBIE LK 1.5
CTpOCHHIE BeriecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, COIM). B3aumocss3b
HCOPraHHYICCKUX  |geopraHM4YeCKUX BELIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucramueckue u amopgHsbie
BEIIECTB BellecTBa. TUMBI KPUCTAIIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHasl, HOHHAs!, MeTaJUTMYecKast). 2
3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIETKU. 3aBUCUMOCTD
XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUUECKOM CBSA3M U THUIIA KPUCTAIIIMYECKON PELIETKH.
[TprunHbl MHOTOOOpa3us BEIIECTB
IIpakTHYeckue 3aHATHSA 2
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Homenkmatypa HeOpraHHIECKUX BEIIECTB: HA3BAHHUE BEIIECTBA HCXOS U3 UX XUMUICCKOU (hOPMYIThI
WM COCTABJICHUE XUMUYECKOIM OPMYITBI HCXO/S U3 HAa3BaHUS BEUIECTBA 110 MEXTyHAPOIHOM
(UIOTTAK) mnu TpuBHAIbHOM HOMEHKJIATYPE.

Pemenne mpakThyeckux 3aaHUN MO KIacCHU(PUKAIMU, HOMEHKIAType W XHUMHYECKUM (opmymam
HEOPraHWYECKHX BEIIECTB PAa3IUYHBIX KIJIACCOB (yrapHbIM ras, YIJICKHUCIBIA Ta3, aMMHUaK, TalleHas
U3BECTb, HETAIlIEHAs! N3BECTh, MUTHhEBAS COJA U JPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMHUUYECKUX
BELIECTB, ONPEIEISITh NPUHAAIEKHOCTD K KJaccy.

HcTounuku xumuueckoi nHGpopMaiuu (CpecTs MaccoBoii mHGopMaluu, cetb IHTEpHET U IpyTue).
[Towck nHpOpPMAIUK 10 Ha3BaHUSM, WACHTU(DHUKATOPAM, CTPYKTYPHBIM hOopMyIaM

Tema 3.2. dusmko-
XUMHUYCCKHUC
CBOMCTBaA
HCOpFaHI/I'-IeCKI/IX
BEIICCTB

OcHOBHOe coiep:KaHue

Teoperuueckoe o0yueHue

Mertamner. O0mpe (puzndeckne U XUMHUYECKHE CBOICTBa MeTauioB. CriocoObl monrydeHus. 3HaYeHHe
METAJUIOB M HEMETAJUIOB B MNPHUPOJE M >KU3HEAEATEIBHOCTH ueloBeKa M opraHu3smoB. Kopposus
METAJIJIOB: BUIbI KOPPO3HUH, CIOCOOBI 3aLIUTHl METAJIIIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3nyeckue M XUMHUYECKHME CBOMCTBA HEMETaIoB. THNHUYHBIE CBOICTBa
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIIaTypa COeIMHEHU HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX IEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB (OKCHJIOB, THIPOKCUAOB, KHCIIOT,
coJieil U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MIPOCTHIX BELIECTB, BOAOPOJHBIX COEUHEHUH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

[IpakTnyeckue 3aHATHA

CocraBiieHrne ypaBHEHMM XMMHUYECKUX DPEAKIMM C ydyacTHEM MPOCThIX M CIIOKHBIX HEOPraHWYECKUX
BEIIECTB: METAUVIOB M HEMETAJIOB; OKCHIOB METAJJIOB, HEMETAJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBaHMA © aM(OTEPHBIX THAPOKCHUIOB; HEOPTaHWYECKHX COJICH,
XapaKTEepU3yIOLINX UX CBOMCTBA.

Pemenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOWMCTBA, COCTAB, IOJIYyYEHUE H
0e3omacHOe UCIMOJIb30BAaHUE Ba)KHEHIIMX HEOPraHWMYECKUMX BEUIECTB B OBITY U IMPaKTHYECKOU
JESTEIIbHOCTH YEJIOBEKA

OK 01
OK 02
K 1.8

Pa3pea 4.

CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BelleCTB

Tema 4.1.
Knaccudukanus,
CTpOCHHE U

OcHOBHOe coiep:KaHue

Teoperuueckoe o0yueHue

[losiBieHME M pa3BUTHE OPTAaHMYECKOW XUMUH Kak Hayku. [Ipeamer oprannueckoit xumun. Mecto u
3HAYEHUE OPraHNYEeCKOM XMMHH B CHCTEME €CTECTBEHHBIX HayK.

OK 01
K 1.5
K 1.8
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HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

XWMHYECKOE CTPOCHUE KAK IOPSNOK COCIMHEHHs aTOMOB B MOJIEKYJE COIJIaCHO WX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuit A.M. bytneposa.
VYriepoaHblid CKEJNET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHMsI MOJIEKYJI. I3omepus u u3omMepsl.

[Tonsatne o ¢yaxouoHaneHOW Tpynme. Paamkan. [lpuHmumel kiaccuuKanmuyu — OpraHMYECKHX
coeuHEHN. MexTyHapoiHas HOMEHKJIaTypa U IPUHLIAIIBI HOMEHKIATyPbl OPraHUYECKUX COCTUHEHU.
[TonsATHE 00 a30TCOAEPIKANIMX COCTUHEHHUIX, OMOJOTHYECKH aKTUBHBIX BEIIECTBaxX (YIJIEBOMAX, KUPAX,
OesKax U Jip.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHHSIX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)

HpaKTuqecmle 3aHATHUSA

Homenkiiatypa opraHuyeckuxX COEIMHEHHH OTACNIBbHBIX KJIACCOB (HACHIIMICHHBIC, HEHACBIIIEHHBIE U
apoMaTHYeCKHE YTIEBOJOPOMbI, CIUPTHI, (DEHOINBI, albJETHAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U AP.)
CocraBnieHre TMOJMHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIONIb3YsS WX Ha3BaHUS MO CHUCTEMAaTHYEeCKOW W TPUBHUAJIBHOW HOMEHKIAType (PTHIIEH,
arleTHIeH, TIIMIEpHH, (eHol, (QopMallbIernu/l, YKCycHas KHCIIOTa, TIUIWH). Pacdersl mpocredmiei
(hOpMYyIIBI OPraHUYECKOM MOJIEKYJIbI, HICXO/sI U3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsolicTBa
OpraHUYECKHUX
COEeIMHEHUN

OcHoBHOe coaep:kanue

14

Teopeaneclcoe oﬁyqelme

10

®U3MKO-XMMHUYECKHE CBOICTBA OPraHMYECKUX COEIMHEHUH OTIENBbHBIX KJIAcCOB (OCOOEHHOCTH
KJaccu(UKaMy 1 HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTHYECKUH sl ¥ 00mas hopmyIia; H30MEpPHs;
¢u3nUecKre CBOWCTBA; XUMHUECKHE CBOMCTBA; COCOOBI MOJYUYSHHMS):

— TpeAeNbHbIE YIIIEBOAOPObI (aJKaHbl M LUKJIOANKaHbl). ['opeHre MeTaHa KakK OJUH W3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOKCHNE B
MIPUPOJE U IPUMEHEHUE ATKAHOB;

— HETIpeieTIbHBIE (AJIKEHBI, AIKUHBI U aJKaJAUECHbI) 1 apOMAaTUYECKUE YIIIEBOAOPObL. ['opeHue aneTuneHa
KAaK MCTOYHHMK BBICOKOTEMIIEPATYPHOr'O IUIAMEHHM JIJIsl CBAPKH U PE3KU METAJJIOB

— KHCIIOPOJCOIepIKAIIIE COSAMHEHUS (CIUPTHI U (PeHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(HPHI, aJIbACTHIIBI U
KETOHBI, JKUpbI, yriaeBoasl). [IpakTuueckoe mNpuUMEHEHHE OHTUICHTIUKONS, TJHIepuHa, ¢eHona.
[Mpumenenue Qopmanpaeruaa, ameraibAeTHAd, YKCYCHOW KHCIOTHL. MpUla Kak CONM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoOoIue CBOWCTBA Mbla

— a30TcojepKallie COeUHEHHsI (AMUHBI 1 aMUHOKUCIIOTHI, O€JIKH). BhICOKOMOJIEKYISIpHbIE COETUHEHUS
(cuHTeTHYEeCKME W OMOJOTMYECKU-aKTHBHbBIE). MoOHOMep, MOJuMep, CTPYKTYpHOE  3BEHO.
[TonmMepu3anus 3TUICHA KaK OCHOBHOE HAIIPABJICHHUE €TI0 UCIOIb30BaHUS.

I'eHeTHYECKas CBS3b MEXKAY KIacCaMU OPraHUYEeCKUX COCIUHEHUM

IIpakTHYeckue 3aHATHSA

OK 01
OK 02
OK 04
K 1.8
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CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KIAcCOB (TpUBHANbHAS M MEXIyHapOaHas
HOMEHKJIaTypa, XUMHUECKUE CBOMCTBA, COCOOBI MOMYUYCHHS): TpeeibHble (aIKaHbl U LUKIOATIKaHbI),
HeTpeieTbHbIC (AIKCHBI, AJIKHMHBI U aJIKaJHEeHbI) U apOMaTHYECKUE YTIEBOAOPOIBI, CIUPTHI U (PEHOIIBI,

KapOOHOBBIE KUCTOTHI U A(UPHI, aJbJACTUABI K KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE 2

COEIUHEHMS. 3a/JlaHNs Ha COCTaBJICHHE YPABHEHMM XMMHUYECKHMX PEaKIMH C y4yaCTHEM OpPraHH4YeCKUX

BEIIECTB HA OCHOBAHUHU UX COCTAaBA U CTPOCHUS

CocraBneHne cxeM peaknuii (B TOM 4YHCJIE€ TIO TPEIIOKEHHBIM IIETIOYKaM MPEBPAIICHHH ),

XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA OPTAHUYECKUX COeTMHEHUN OTAETBHBIX KIaCCOB, CIIOCOOBI MX

MOJIy4eHHsT M Ha3BaHWE OPraHMYECKHX COCJAMHEHUH 10 TPHUBHAIBHOM WIM MEXIyHapOIHOMN )

CHUCTEMaTUYECKON HOMEHKIIAType.

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJ@aHUM Ha CBOWMCTBA OPraHMYECKUX

COETMHEHHH OTAETHHBIX KIACCOB
Tema 4.3. OcHoBHOe coaep:kaHue 4 OK 01
Unentndukains | Teopernueckoe obydenne 4 OK 02
OpTaHMHCCKHIX bruoopranmueckue coenuHenus. llpumeHeHne u Ouonormyeckas poib yriaeBogoB. OkucieHue OK 04
BEICCTB, HX VIJIEBOJOB — HCTOYHUK OJHEPrHMHM JKUBBIX OpraHu3mMoB. OONacTM NPUMEHEHUS aMHHOKHCIIOT. K 1.8
SHATCHHC 1 [TpeBparmenust 6enKkoB numm B opranusme. bruonornyeckue Gpynkiun 6enxoB. buonorndeckne GyHKIm 2
TpHMCHCHHC B XKHUPOB. POk oprannyeckoii XuMuu B pelieH|H Npo0seM MUIIeBoi 0€30MacHOCTH
ObITOBOIH 1 .| Poib opraHmueckoii XMMHHM B pEIICHUH NpoOJIeM DSHEpPreTHYecKol Oe30macHOCTH, B Pa3BUTHHU
NPOM3BOACTECHHOHN MEIUINHBI, CO3aHUH HOBBIX MaTEpUAIOB, HOBBIX HCTOYHUKOB YHEPTHH (abTEPHATUBHbBIC UCTOYHUKU
JICATCIIBHOCTH sHeprum). OnacHOCTh BO3AEMCTBHSI Ha KUBbIE OPraHU3Mbl OPraHMUECKHUX BEIIECTB OTIEIbHBIX KJIACCOB 2
Hesoseka (YrieBogopobl, CHUPTHI, (DEHOIBI, XJIOPOPTraHMYECKHE MPOU3BOIHBIC, ANbACTUIBI U JIP.), CMBICH

MI0Ka3aTesl MPEAESIbHO TOMYCTUMON KOHIEHTPaLuU
Paspean S. Kunernveckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX PeaKIui 6/2
CkopocTb OcHoBHOeE coaep:KaHue OK 01
XUMUYECKHUX OK 02
pEaKIHi. 6 IIK...
XHUMHYECKOE
paBHOBeCHE

Teopernueckoe o0yueHue 4
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CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jM4YHbIX (PAKTOPOB: MPUPOJBl pEarupyrolux BELIECTB,
KOHLEHTPAllUM pEarupyroliux BEIIECTB, TEMIEPAaTypbl W IUIOAAM PEAKIHMOHHOW IOBEPXHOCTH.
TermoBbie 3G GEKTH XUMUYECKUX pEaKIiii. IK30- U SHIOTEPMHUYECKUE, PEAKIINH.

. . 4
OO6patumocThb peakiuii. XuMHUYeCKOe pAaBHOBECHUE U €r0 CMEIICHHE MO ICWCTBUEM Pa3INYHbIX (PaKTOPOB
(KOHLIEHTpalMsl pPeareHTOB WM MPOJYKTOB pEaKUuH, MJaBJIEHUE, TeMIeparypa) [Uisl CO3JaHUA
ONTUMAJIBHBIX YCIOBUHN NPOTEKaHUsl XUMHYeCKUX rpoueccos. [Ipunnun Jle [latense
IIpakTHYeckue 3aHATHSA 2 OK 01
PenieHne MpakTHKO-OPUEHTHPOBAHHBIX 3ajaHWii Ha aHaiu3 (HAKTOPOB, BIMAIONIMX HA W3MEHEHHE OK 02
CKOPOCTH XUMHYECKON peaKIiu, B T.4. C MO3UIUI SKOJOTHYECKH 11eJ1eco00pa3HOro MOBEACHHUS B OBITY U [IK 1.5
TPYJIOBOM JESATENLHOCTH B LIESIX COXPAHEHUS CBOETO 37J0POBbS U OKPY’KAIOLIEH MPUPOJHON CPEIBI. ) K 1.8
Pemenne mnpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHUil Ha mnpuMeHeHwe npuHuuna Jle-Ularense and
HAXOXXJCHHUS HAINpPABICHUS CMEIICHHUs PABHOBECHS XHWMHUYECKOH peakuuu © aHainu3 (HaKkTopoB,
BJIMSAIONIMX HA CMEIEHUE XMMUYECKOTO PAaBHOBECHUS
Pa3pea 6. PacTBOpbI 6/2
Tema 6.1. OcHoBHOe coaep:xkaHHue 4 OK 01
Honsitue o TeopeTuyeckoe ofydenne 4 OK 02
pacTeopax PacTBopeHne Kak (QU3MKO-XUMHYECKHH mporecc. PactBopsl. CriocoObl MPHUIOTOBJIEHHS PAaCTBOPOB. OK 07
PactBopuMocTs. MaccoBast 101st pacTBOPEHHOTO BetiecTBa. CMBICI MTOKa3aTessl MPeIeIbHO IOy CTHMOM I[IK 1.5
KOHIIEHTPAIIUU U €T0 UCIIOJIb30BAHKE B OIICHKE 3KOJIOTUYECKON OE30MacHOCTH.
[IpaBuia SKOJIOTHYECKH MEIeCO00pPa3HOrO MOBEACHHUS B OBITY M TPYIOBOH NEATEIHHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3[I0POBbsSI U OKPY’KAIOIIEH MPUPOAHON Cpelbl; ONMACHOCTh BO3JCHCTBUS HA JKUBBIE
OpraHMU3MbI ONPE/ICIIEHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIIOJIb3yEeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE Colep:KaHHe 2 OK 01
Uccnenosanue IpakTHYecKHe 3aHATUS 2 OK 02
CBOICTB PaCTBOPOB OK 04
[TpakTrueckas padota «lccnemoBanue CBONCTB PaCTBOPOBY. K 1.5
Pemenue 3an1a4y Ha IPUTOTOBIEHUE PACTBOPOB K 1.8
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepPKaHMe (COepPKAHUe MPUKJIATHOTO MOTYJIs)
Paszpnen 7. Xumus B ObITY U IPOM3BOICTBEHHOM 1eATEJbHOCTH YeJI0BeKa 4/2 OK 01
OcHoBHOe conep:kaHue 4 OK 02
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Xumus B ObiTy 1 [ TeopeTuueckoe odyuenue 2 OK 04
IPOU3BOJICTBEHHOU | HoBeiilne MOCTHKEHHUS XUMUIECKOM HayKH U XUMUYECKON TeXHOJOTHH. PoJib XUMUHM B o0ecrieueHun OK 07
ACATCITPHOCTU AKOJIOTMYECKOH, SJHEPTeTUIECKON U MUIICBOM 0€30MaCHOCTH, pa3BUTHH MeIUIIUHBL. [IpaBuia moucka u ’ K 1.5
1CJIOBCKaA aHalmM3a XUMHYECKONM WH(POpMAIMK W3 Pa3IMYHBIX HCTOYHMKOB (HAy4yHas W YydeOHO-Hay4dHas K 1.8

JUTEpaTypa, CpesicTBa MaccoBoi MHpopmarun, cetb HTepHeT)

IIpakTH4eckune 3aHATHS 2

ITouck u aHanM3 KEMCOB O MPUMEHEHHWH XWMHUYECKHX BEIIECTB W TEXHOJOTHH C y4eTOM OyayIein

npoecCHOHANBHON ~ JEATeTPHOCTH MO  TeMaM:  BaKHEHWIIME  CTPOUTENBHBIE  MaTepualbl,

KOHCTPYKLIIMOHHBIE ~MaTEpHaJIbl, KpacKW, CTEKJIO, KepaMuKa, MaTepuanbl [UIsl JJIEKTPOHUKH, )

HaHOMaTepHalbl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKU OHHEPTrUH, OPraHUYECKUE U MHUHEpaIbHBIC

yA00OpeHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBASI XUMHUSL.

3anmra: [IpencrapieHne pe3ynbTaToB penieHus KeicoB B (hopMe MUHU-JIOKIIAJIa ¢ Ipe3eHTaluen

IIpome:xxyTouHasi arTecTanus Mo AucHuIInHe (1uddepeHuMpoBaHHBIN 3a4eT) 2

Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
JUCHUIINHBI

3.1. TpeGoBanus K MUHUMAJILHOMY MATePUAJILHO-TEXHUYECKOMY 00ecreYeHHI0
Kabuner «®u3uKku 1 XUMUI», OCHAIIICHHBIN B COOTBETCTBHH ¢ TipuiiokeHuem 3 OITOI-11.

3.2. UuopmanmnoHHoe obecriedeHre peaau3anun NporpaMmmbl

1. Ia6puensa, O. C. Xumus : 10-i kmacc (6a3oBbIii ypoBeHb) : yueOHuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — 5-e u3a., crep. — Mocksa : [Ipocsemenue, 2023. —
128 c. : mim. — ISBN 978-5-09-107222-8. — URL: https://znanium.com/catalog/product/2089902 (nara
obpamenus: 03.10.2023). — TekcT : SAEKTPOHHBIMN.

2. Xumus :10 xnace (yrnyonéunsiii yposeub) / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun; nox penakuueii B. B. Jlynuna. — 10-e u3n., crepeorunnoe. — Mocksa : [Ipocsemenue, 2023.
— 448 c. —ISBN 978-5-09-107226-6. — URL: https://znanium.com/catalog/product/2089923 (nara
obpamenus: 04.10.2023). — TekcT : 371€KTPOHHBIH.

3. Ia6puensH, O. C. Xumust. 11 kmace (6a30Bbiid ypoBeHs) : yuebnuk / O. C. ['abpuernsi,
N. T'. Octpoymos, C. A. CnankoB. — 5-¢ u3f., ctep. — Mocksa : [Ipocsemenne, 2023. — 127, [1] c. :
ui. — ISBN 978-5-09-103623-7. — URL: https://znanium.com/catalog/product/2089904 (mara
obpamenus: 03.10.2023). — TekcT : SAEKTPOHHBIMN.

4. Xumus : 11-# knace (yrmyOnénnsiii ypoBens) : yueOnuk / B. B. Epemun, H. E. Ky3b-
MeHKo, A. A. [Ipo3nos, B. B. JIynun ; noxn penakuueit B. B. Jlynuna. — 10-e u3n., crep. — Mocksa :
IIpoceemenue, 2023. - 480 c. — ISBN  978-5-09-107469-7.  —  URL:
https://znanium.com/catalog/product/2089926  (mara obpamenus: 04.10.2023). — Tekcr
AIEKTPOHHBIMN.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA30BATEJIBHOM
T CHUTIIMHBI

KoHnTponb u oneHka pe3ynbTaToB 00yuYeHHUS! OCYLIECTBISIETCS MpPEroAaBaTesieM B IpoLecce
MPOBEJCHUS MPAKTHUECKUX 3aHATUN U Ja0OpaTOPHBIX pabOT, TECTUPOBAHMSI, a TAK)KE BBIIIOJHEHUS

O6y‘laIOH_II/IMI/IC$I HHAWBUYAJIbHBIX 3a):[aHI/II71, IMPOCKTOB, HUCCIIEIOBAHUM. PCSYHBTH.TBI O6y‘-IeHI/I$I

OMpCACIIAOT, YTO O6y‘laIOH_II/IeC$I AOJDKHBI 3HATH, IIOHUMATh U ACMOHCTPUPOBATH 110 3aBCPUICHUU

HU3YYCHUS JUCHUIIIINHBI.

Jns hopmMupoBaHus, KOHTPOJIS M OLEHKH PE3YyJbTATOB OCBOCHHUS YYCOHOM MUCIMILUIMHBI

WCIIOJIB3YETCSl CHCTEMa OLIEHOYHBIX MEPONPUSITHH, MPEICTaBIAIONIas cOO0NW KOMIUIEKC y4eOHBIX

MEPOTIPUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu o0ydeHus u chopMynupoBaHHbIX ¢ ydyerom OI'OC

COO (mpeametHbie pe3yabTaThl o guciuiuinae) u @I'OC CIIO0.

Ne | OK/TIK | Moayas/Pa3znen/Tema PesyabTaTt 00yyeHus Tumer OueHOqHub -
MeponpUusATHIA
I | OcHoBHOe conep:kanue
1 Pa3zgea 1. OcHoBBI @opmyposar,
0a3oBble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHH
1.1 | OK 01 CrtpoeHne aToMOB Cocrasnars xummnueckue |1. Tect «Ctpoenue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSTUHCHHUI B |XUMHUYECKUX PJICMCHTOB U
U TIPUPOJa XUMHUECKON |COOTBETCTBUU CO MIPUPOJA XUMHUYECKOUN CBSIZH.
CBSI3H CTEIICHBIO OKHMCIICHUS 2. 3ajgaun Ha COCTaBJICHUE
XUMUYECKHUX DJIEMEHTOB, |XUMHUYECKHX (HOpMYyIT
MCXO/1 U3 BAJIEHTHOCTU U |BYXaTOMHBIX CO€UHEHUN
ANEKTPOOTPHUIIATETILHOCTH |(OKCHUIOB, CYJIb()HIOB, TUAPUIOB
U T.IL.).
3. 3amaHus Ha MCIIOJb30BaHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHECHHUI O
HOMEHKJIAType MEKTyHapOHOTO
COI03a TEOPETUUYECKOUN 1
MPUKIaAHON XUMUU U
TPUBUAIIbHBIX Ha3BaHUU TSI
COCTaBJICHUSA XMMHYECKHX
(dhopMyIT TBYXaTOMHBIX
COEIMHEHUH (OKCHUJIOB,
CyJb(GUIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAHHUUECKUX
COCIUHEHHH OT/ICIBLHBIX KJIaCCOB
1.2 | OKO01 [(Ilepuonnueckuii 3akoH ¥ |XapakTepu3oBaTh 1. Tect «MeTtammyeckue /
OK 02 tabmuma J[. 1. XUMHYECKHE DJIEMEHTHI B |HEMETAJUTMUECKHE CBOMCTBA,
IIK 1.5 |Meuneneena COOTBETCTBHUU C UX 3JIEKTPOOTPUIATETBHOCTD 1
ITOJIOKEHHEM B CPOJCTBO K 3JIEKTPOHY
MEPUOIUYECKON CUCTEME |XMMUYECKUX IJIEMEHTOB B
XUMUYECKUX IJIEMEHTOB  |COOTBETCTBHUE C UX JIECKTPOHHBIM
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OK/IK

Monayas/Pa3nen/Tema

Pe3yabraT 00yuenus

THunbl OLHEHOYHBIX
MeponpUusATHIA

.. MenneneeBa

CTPOEHUEM U TMOJOKEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYECKUX d1eMeHTOoB . 1.
MeHnpaeneeBay.

2. IlpakTdeckue 3aianust Ha
YCTAHOBJICHUE CBSI3H MEXKIY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M EPUOJUUECKUM
W3MCHCHUEM CBOMCTB
XHMHYECKHUX DJIEMEHTOB U UX
COCIUHEHUI B COOTBETCTBUHU C
nostoxkenueM Ilepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOpPETUYECKHUE 3aJaHus Ha
XapaKTepU3aALMNI0 XUMHUYECKHUX
3JEMEHTOB: «MeTamndeckue /
HEMETAIUIMYCCKHE CBOMCTBA,
AIEKTPOOTPHUIIATENIHHOCTD U
CPOJZICTBO K 3JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C X AJICKTPOHHBIM
CTPOCHUEM H TOJIOKEHUEM B
MEPUOINYECKOI CucTEMe
XHMHYECKHUX DJIECMEHTOB

.. MennaeaeeBa»

Pa3gen 2. XuMunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHUYECKUX peakuuid

KonTpoabnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaKkium)

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peaxkuuii

CocTaBisTh peakiuu
COCIMHEHUS, PA3JIOKCHUS,
oOMeHa, 3aMeICHHS,
OKHCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peakiun

1. 3agaun Ha cocTaBIEeHUE
YPABHEHUHN PEAKLIAN:

— COCIMHCHMS, 3aMCIIICHHUS,
pasnoxeHusi, 0OMeHa;

— OKUCIIUTECILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOIL30BaHUEM METOIa
ANEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIIECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wik 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pE€aKIuy BEIIECTB; PACUETHI
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OK/IK

Monayas/Pa3nen/Tema

Pe3yabraT 00yuenus

THunbl OLHEHOYHBIX
MeponpUusATHIA

Macchl (00bEMa, KOTMYecTBa
BELIECTBA) IPOJYKTOB pEaKIUH,
€CIIM OIHO M3 BEI[ECTB UMEET
IPUMECH

2.2

OK 01
OK 04

DNEKTPOIUTHYECKAS
JYCCOIMAIMI U MOHHBIN
oOmMmeH

CocTaBnaTh ypaBHEHHUS
XUMHUYECKHUX PEaKINU
MOHHOr0 0OMeHa ¢
y4acTHEM
HEOPraHUYEeCKUX BEILIECTB

1. 3agaHust Ha coCTaBICHUE
MOJICKYJISIPHBIX U HOHHBIX
peaKuuii ¢ y4acTHUEM KHCIIOT,
OCHOBAHHWI U COJICH,
YCTaHOBJIEHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI

2. JlaboparopHnas padota "Tumsl
XUMUYECKHUX peakuui”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue
CBOliCTBa
HEOPraHMYecKuX
BelIeCTB

KonTpoabsnas padora
«CBoiicTBa HEOPraHMYeCKUX
BellecTB»

3.1

OK 01
OK 02
K 1.5

Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccugummponatpb
HEOpPTraHNYECKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUIECKUX
BEIIIECTB UCXOIS M3 UX
XUMHUYECKON (GOpMYJIIbI UITH
COCTABJICHUE XUMHUYECKOU
(bopMyIIBI HCXO/1 U3 HAa3BaHU
BEIIECTBA 110 MEXKTyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aga4yn Ha pacyeT MacCOBOM
1051 (Macchl) XUMHUYECKOTO
aJeMeHTa (COeTMHEHNS) B
MOJIEKYJIE€ (CMECH).

3. [IpakTuyeckue 3a1aHust MO
KiaccupuKaluy, HOMEHKIAType U
XUMHAYECKHM (hopMyiam
HEOPraHNYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTH4eckue 3alanus Ha
ONpeAeICHUE XUMUUYECKON
AKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BH/1a XUMHUECKON
CBSI3M U TUMA KPUCTATIINYECKOM
pelieTku

3.2

OK 01
OK 02

Ddusuko-xuMmuUeCcKue
CBOMCTBA

YcranaBnuBaTh
3aBHUCHUMOCTH (PU3HUKO-

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB OKCHUIOB,
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Tunbl OlIEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenus .
MepOonpusTHI
IIK 1.8 |Heopranudeckux XMUMHUYECKHX CBOMCTB KHCJIOT, OCHOBaHHM, aM(pOTEPHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJIEH».
OT CTPOCHHS aTOMOB U 2. 3ajaHus Ha COCTaBJIECHHE
MOJIEKYJI, & TAK)KE TUIIA  |yPABHEHUU XUMHUYECKUX PEAKIUN
KPUCTAJITNYECKON C Y4acTHEM IPOCTHIX U CIOKHBIX
peLeTKH HEOPraHNYEeCKUX BELIECTB!
OKCHJIOB METAJIOB, HEMETAJIIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYeCKuX KHUCIOT,
OCHOBaHUH M aM()OTEPHBIX
THJIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI OJTYUYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJaHNs Ha
CBOICTBA U MOJy4YCHUE
HEOPraHMYEeCKUX BEIIECTB
4 Pa3nea 4. Ctpoenue u |HccaenoBath ctpoenue u | Konrpoabnas padora
CBONCTBA cBoiicTBa oprannyeckux («CTpoeHune U CBOCTBA
OpPraHHYecKuX BellecTB OPraHUYeCcKHX BellecTB)
BelecTB
4.1 |OKO0l [Knaccuduxamms, Knaccugumnmponatpb 1. 3anaHus Ha cocTaBIeHHE
I[IK 1.5 |cTpoenue u OpraHUYeCKHE BEIECTBA B [HA3BaHUN OPraHUYECKUX
[IK 1.8 |Homenknatypa COOTBETCTBUU C UX COEIMHEHMI 110 TPUBUAIBHOU WIIN
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOaHON
CHUCTEMaTHYECKOW HOMEHKIIAType.
2. 3aga”usa Ha COCTaBIICHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (OpPMYIT
OpPraHUYECKUX BEIIECTB
OTJENBHBIX KJIACCOB.
3. 3amaun Ha onpezeeHue
npocreien GopMyIibl
OpPraHUYECKOM MOJEKYJIbl, UCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)
42 [ OK 01 CBolicTBa OpraHMYECKHUX | Y CTAaHABIIMBATH 1. 3amaHus Ha coCTaBJIEHUE
OK 02 |coenuHeHuit 3aBUCUMOCTH (hPHU3HKO- YPaBHEHUU XUMHYECKUX PEAKIUIA
OK 04 XUMHYECKUX CBOMCTB C YYaCTHUEM OPraHUYECKUX
MK 1.8 OpPraHUYECKUX BELIECTB OT |BELIECTB HA OCHOBAHUM UX

CTPOCHUS MOJICKYJI

COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJICHHE
YPAaBHEHUN XMMHUYECKUX PEaKLUH,
WJUTFOCTPUPYIOIINX XUMUYECKUE
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Tunbl OlIEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenus .
MeponpusATHI
CBOIMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKaHUs JAHHBIX PEaKLUil U
TEHETUYECKOH CBSA3HU
OpPraHMYECKUX BEILECTB PA3HBIX
KJIACCOB.
3. PacueTHbIE 3a1a4u IO
YPAaBHEHMSM pEaKLUi C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas paboTa
“IIpeBpalieHust OpraHu4eCKUX
BELIECTB IIPU HArpeBaHUM"
43 | OK01 |Unentudukamus HccnenoBath 1.IIpakTuKO-OpUEHTHPOBAHHBIE
OK 02 |opraHMYecKuX BELECTB, [KAUECTBEHHBIE PEAKLIUN  |3a/laHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMHUYECKHUX PEAKLIUN C yHaCTHEM
[IK 1.8 |mpuMeHeHHE B OBITOBOW |COSAMHEHUI OT/ENBHBIX |OPTraHWYECKHUX BEIIECTB, B T.4.
Y IIPOM3BOACTBCHHOM  |KJIACCOB WCIOJIb3YEMBIX IS UX
JEATEIIBHOCTH YEJIOBEKA UACHTU(QHUKALUU B OBITY U
IIPOMBILLIJIEHHOCTH.
2.Jlaboparopnas pabota:
“Unentuduxariyisi opraHnIecKux
COEIMHEHMH OTAEIBHBIX KIaccoB”
5 Pa3znen S. XapakrTepu3zoBathb
Kunernyeckue u BJIMSIHUE PA3JIMYHBIX
TepMOAMHAMHYeCKHe |(paKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHEe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuuii
XHUMHYECKHX peaKui
5 | OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOEe |BIMSAHUE KOHIICHTPAlMU |T€OPETUYECKHUE 3aJaHus Ha
IIK 1.5 |paBHOBecue pearupyromux BeuecTB U |aHaau3 pakToOpoB, BIUSIONIUX Ha

TeMIIepaTypbl HA CKOPOCTh
XUMHUYECKUX PEAKIUI
XapakTepus3oBaTh
BJIMSIHUE U3MECHEHMUS
KOHIIEHTPAlUH BEUIECTB,
peaKuuu Cpesibl U
TeMrnepaTypbl Ha
CMEIICHUE XUMHISCKOTO
paBHOBECHS

U3MEHEHNE CKOPOCTH XUMHUYECKON
peakuuu. [IpakTuko-
OpPUEHTHPOBAHHBIE 33/JaHUS Ha
IIpUMEHEHne npuHuumna Jle-
IIaTenbe I HAXOXKICHUS
HAIIPABJICHUS CMEIICHUS
PaBHOBECHS XUMUYECKOU PEAKIIUU
U aHaiIu3 (paKTOpOB, BIUSAIOIINX
Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
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Tunbl OlIEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenus .
MepOonpusTHI
6 HccnenoBath ncTUHHBIE
Pa3znen 6. PactBopnl PacTBOPHI € 32JaHHBIMH
XapaKTEePUCTHKAMHU
6.1 | OKOl1 |Ilonsatue o pactBopax |Pa3nuuaTh MCTUHHBIE 1. 3amaumn Ha IPUTOTOBIIEHUE
OK 02 pacTBOpPLI pacTBOpPOB.
OK 07 2. [IpakTuKO-OpHEHTUPOBAHHbIE
I[IK 1.5 pacyeTHBIE 3a1aHUS Ha
JMCIIEPCHBIE CUCTEMBI,
UCTIOJIb3y€eMbIe B OBITOBOH U
IIPOU3BOJICTBEHHOH 1€ TEILHOCTH
YeJI0BeKa
6.2 | OK 01 Hccnenoanue croiictB |MccnenoBars huznko- [IpakTuueckas pabora
OK 02 |pactBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOpoB”
OK 04 HCTHUHHBIX pacTBOPOB
K 1.5
K 1.8

II | IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJePKAHNE (COAePKaHMe MPUKJIATHOTO MOMYJIs1)

7 Pa3znen 7. OuenuBaTh NMocJjaecTBHs |3amuTa Keica (¢ yueToM
Xumus B ObITY B OBITOBOI 1 Oyayuiei npogeccHoOHAIbHOI
NPOM3BOACTBEHHOMI NPOU3BOACTBEHHOI AesiTeJIbHOCTH)
AesITeJIbHOCTH NAeATeJIbHOCTH YeJIOBeKa
Ye10BeKa ¢ MO3H UM

IKOJIOrHYECKOH
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
K 1.5
K 1.8

XuMus B OBITY U
IPOU3BOICTBEHHOU
NesITeIbHOCTH YeJIOBEKa

O11eHUBATh ITOCIIEACTBHS
OBITOBOM U
MMPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeIIOBEKA C
MO3HUIAM DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (c yuerom Oymymieit
npodeccuoHanbHOM
NEeSATETbHOCTH)

Bo3MOXKHbBIE TEMBI KEHCOB:

1. Ilorennenue kmuMara u
BBICBOOOJK/ICHUE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. bynymiue mMatepuasl 1Jisl aBUa-
, MAIIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBrble maTepuansl s
COJTHEYHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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