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1. O0mas xapakTepucTUKa padodeil NPOrpaMmbl
001eo0pa3oBaTeJbHON JUCHUILIMHBI « XHUMU

O6uieoOpazoBaTenbHas JUCHUILUIMHA «XHUMHUS» SIBISETCS 00s13aTeIbHOM
4acThio  001Ie00pa30BaTENILHOTO I[MKJIa OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBercTBUM ¢ PI'OC CIIO no cnenuansHocty 40.02.01 IIpaBo u opranuzanus
COLIMAJIBLHOT0 00ecIeueHus.

B coorBerctBHH ¢ DPI'OC COO Xwumua ABIAETCS 00A3aTEIIBHOM
JTUCITUTIIMHOM Ha YPOBHE CpeHETo 00Iero oopa3oBaHmsl.

1.2. Ilesiu ¥ UIaHMPYeMble Pe3yJabTAaThl 0CBOEHHS JUCIHUILIUHBI

1.2.1. lean u 3agaun JUCUUIJIMHBI

@opMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS 0 XUMUYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, KaK OCHOBbl NPHUHATHUS PEIICHUN B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOJTHOM Cpelie.

3ajaum JUCUUIJIMHBI:

1) chopmMupoBath MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
MIPOLIECCOB U SIBIICHUM B OKPYKAIOWIEN CpeJie, LIETOCTHOM HAYYHOW KaApTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJISITH (POPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB, YPaBHEHUS XHUMHUYECKHX  peakIuil, OOBACHATH MX  CMBICI,
MHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB;

3) cdopmupoBaTh HABBIKM MPOBEJACHUS MPOCTEUININX XUMUUYECKUX
AKCTIEPUMEHTAIIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIIOIL30BaTh MH(MOPMALIMIO XMMUYECKOTO XapaKkTepa 13
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHHS  NIPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX
MPOIIECCOB;

6) copMHpoBaTH TOHUMAHKUE 3HAYUMOCTU JIOCTUKEHUM XUMHUYECKON HAYKU
Y TEXHOJIOTUH ISl pa3BUTHS COIMAIbHON U MTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJbTaThl OCBOCHHS 0011€00pa3oBaTeIbHOH TUCHHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CI1O

U Ha ocHOBe PI'OC COO

Kon n I[lnannpyemMble pe3yabTaThl OCBOCHUS JUCIUIIMHBI

HAMMEHOBaHUe

(popmupyembIx Oo61mme JucuunimHapHbIe

KOMIIeTeHIH

OK 2. B yacT Tpy/10BOro BOCIIUTAHUS: - BIaJeTh CHUCTEeMOM XUMHYECKMX 3HAHHUW, KOTOpas  BKIJIIOYAET:
Opranu3oBbIBaTh | - TOTOBHOCTb K TPYIY, OCO3HAHUE IEHHOCTH | OCHOBOMOJATAlOUIUe MOHATUSA (XMMUYECKUM 3JIEMEHT, aTOM, J3JEKTPOHHAs
COOCTBEHHYIO MacTepCcTBa, TPY0JII00UE; 00oJi0uKa aroma, s-, p-, 0-3JCKTPOHHbBIC OPOUTAIM aTOMOB, HOH, MOJIEKYIIa,
JeSTEeIbHOCTD, - TOTOBHOCTb K AaKTHBHOW JCSATEIBHOCTU | BAJICHTHOCTb, 3JICKTPOOTPHUIATEIHHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas
BBIOMPATH TEXHOJIOTMYECKON u COLIMAJILHOMU | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA O00BEM, YTIEPOIHBIA CKEJEeT,
TUTIOBBIC METOJbI | HAIIPABIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATh, | QYHKIIMOHANbHAS TPYIIA, PaguKal, U30MEpHs, U30MEPbl, TOMOJIOTHUYECKHI
U CTI0COOBI IUIAHUPOBaTh M CaMOCTOSITENIbHO BBIMOJHSATH | PSAJl, TOMOJIOTH, YIJIEBOJAOPObI, KUCIOPOI- U a30TCOIEpKaIIe COCTUHEHUS,
BBITIOJTHEHUS TaKylo JAesITeNbHOCTD; OMOJIOTMYECKH aKTHUBHBIE BelIeCTBa (YIJEBOJbI, KHUPBI, OCIKH), MOHOMED,
npodeccuoHanpH | - UHTEpEC K pa3IMYHbIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE COEIUHEHUS,
BIX 33]1a4, npodeccnoHanbHOM e TENbHOCTH. KpUCTANTUYECKasl PElIeTKa, THUIBl XUMHYECKHX peakuuid (OKUCIUTENbHO-

OIICHUBAThH WX
3 PEeKTUBHOCTD U
Ka4ecTBO.

OBnajgeHne yHHMBepCAJbHBIMHU
NMO3HABATEJbHbIMHU JAeliCTBUAMM:
a) 0azoBble JIOTHYECKHUe AelicTBHS:

yueOHBIMU

- CaMOCTOSITEIIBHO (dhopMynpoBaTh u
aKTyaJIu3upoBaTh MpoOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIWBAaTh CYIIECTBEHHBIN MPU3HAK WIN
OCHOBAHHUS JJIs1 CPaBHEHUs, KJacCU(PUKALUU U
0000MIeHHS;

- OMNpeAensaTh LEeIH MACSITeIbHOCTH, 3a/1aBaTh
mapaMETpPhl U KPUTEPHUU UX JOCTHUIKCHUSA

- BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTHBOPEYHS B

pacCMaTpUBACMBIX SABJICHUAX,

BOCCTAaHOBUTENbHBIE, 3K30-U IHAOTEPMUUYECKUE, PEAKLIUU NOHHOTO OOMEHa),
PacTBOp, AJIEKTPOJIUTHI, HE 3JEKTPOIUTHI, EKTPOJUTHUECKAs AUCCOLUAINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKiuu, XUMHUUECKOe
paBHOBECHE), TEOPUU M 3aKOHbI (TEOPUS XUMHYECKOIO CTPOCHMUS
opranuueckux BemecTs A.M. bByriepoBa, Teopus 3I€KTPOIUTHYECKON
aucconuanuy, nepuoaudeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK XUMMHU, (DaKTOJIOTHUYECKUE
CBEJIEHUsS] O CBOMCTBAX, COCTaBE, MOJIYYEHUU M O€30M1acCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OpraHMYecKUX BELIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTU YEJIOBEKa;

- yYMETb BBISBJISITH XapaKT€pHbIE TMPU3HAKKM U B3aUMOCBS3b H3YyYEHHBIX
MOHSATHH, TPUMEHSTHh COOTBETCTBYIOIINE MOHITHSI IPU ONKMCAHUU CTPOCHUS U

CBOMCTB HCOPraHNYCCKUX W OPTraHUYCCKUX BCIICCTB U HUX npeBpameHI/Iﬁ;




- BHOCHUTb KOPPCKTUBBI B JCATCIBHOCTD,
OLCHUBATh COOTBCTCTBUC PE3YJIbTATOB LCIIAM,
OLICHUBAThL PUCKU HOCJIGI[CTBI/II;'I ACATCIIBHOCTH,

- pa3BUBAaTb KPCAaTUBHOC MBINIJICHUC IIPpH
PEIICHUHU XXU3HCHHBIX HpO6J'I€M.

0) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIAAETh HaBBIKAMH y4eOHo-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
JIeITECIILHOCTH, HaBBIKAMU paspernieHus
pooem;

- BBIABIIATH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IC CBA3U U
aKTyaJII/I3I/IpOBaTI> 3az[at1y, BbIIBUT'ATHb FI/IHOTe3y
€¢ PpCIICHUS, HaXOAUTh apryMEHTBl  JUIs
JI0Ka3aTeIbCTBA CBOUX YTBEPXKIICHUH, 3a/laBaTh
rapaMeTpbl U KPUTEPUH PEIICHHS,

- aHAJIM3MPOBATH IMOJYYCHHBIC B XOJIC PEUICHHUS
3a/lau¥l pe3yibTaThl, KpUTHUECKHU OIEHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCJ'IOBI/ISIX;

- YMCTB HepeHOCI/ITB 3HAHUA B HO3HaBaTeJ'II)HYIO
U IPAKTHUUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;
- yMeTh HMHTETPUPOBATh 3HAHUA M3 Pa3HBIX
MpeIMETHBIX 00IacTe;

- BBIABUTATb HOBBIE WIEH, Mpeanararb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

- CIOCOOHOCTH

nux UCIIOJB30BaHU B

ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

BBISIBJIATD B3aMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATUAMHU nu

MIPEJICTABICHUSIME JIPYTHX €CTECTBEHHOHAYUYHBIX TIPEIMETOB;
- yMeTh WCHOJb30BaTh HAUMEHOBAHHS  XHUMHYECKUX  COCIUHEHUN
MEXTyHapOIHOTO
TPUBHAIBHBIC HA3BaHUS BAXKHEHIIINX BEUIECTB (3TUIICH, alleTUIICH, TITHIICPHH,
dbenon, dopmanbaerus, yrapHbIi
YIJIGKHCIIBIN Ta3, aMMHaK, TralieHas U3BEeCTh, HEralleHass U3BECTh, MUThEBAs

colla U JAPYTuX), COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX M OPraHUYECKUX

COI3a TEOPETHUYECKOM W MPUKIAJZHOM XUMHU U

YKCYCHasA KHCJIOTa, TJIMIUH, ras,

BCIICCTB, YpPAaBHCHHUA XUMHWYCCKUX peaKHHﬁ, OOBICHATL HX CMBICJI,

MOATBEPKIATh XapaKTEpHbIC XUMUYECKUE CBOMCTBa BEII[ECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHHN XUMHUYECKUX
pEeaKLHnii;

- YMeTh YyCTaHaBIMBaTh MPUHAJICKHOCTh W3YYEHHBIX HEOPTraHMYECKUX U
OpPraHMYECKUX BEIIECTB K OMpEeNIEHHBIM KJIaccaM M TpyIIaM COSAMHEHUN,
XapaKTepu30BaTh WX COCTAaB M Ba)KHEHIIME CBOWCTBA; OMPENEISATh BHIBI
XUMHUYECKHUX CBsI3eH (KOBaJIGHTHAs, HOHHAs, METAaJUIMYECKas, BOJIOPOIHAS),
TUTBI KPUCTATNTMYECKUX PEIMIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMHUECKHE
peakIuy;

- copmupoBaTh XAMHYECKOM  COCTaBJISIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHUU B TIO3HAHUM SIBJICHUI
TIPUPO/IBI,
(YHKIIMOHATTFHOW TPAMOTHOCTH, HEOOXOAMMOMN TSl PEIICHUS MPAKTHUECKUX
3a/1a4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YyMETh HPOBOJUTH pacyeThl M0 XUMHUYECKUM (OpMylIaM U YpaBHEHUSIM

MMpEACTABJICHUA: 0

B (OpPMHUPOBAHMM MBILUIEHUS W KYJIbTYpbl JIMYHOCTH, €€

XUMHNYECKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM (1)I/ISI/I‘-IGCKI/IX BCJINYHH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMalibHbIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IJId IPUHATHA pemeHHﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUCM




OK S.
Hcnonb3oBars
UH(POPMALIMOHHO-
KOMMYHHKAITIOH
HBIE TEXHOJIOTHH
B
po¢eCCHOHAIIbH
OU JIeITEIbHOCTH.

B 001acTH IEHHOCTH HAYYHOT'O O3HAHMS:
- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLETO
pa3BUTUSL HAyKd M OOLIECTBEHHOM MPaKTUKH,
Jiasnore KYJBTYP,

CHOCO6CTBYIOI_HGFO OCO3HAaHHIK CBOCTO MECTa B

COBPEMEHHOMY  YpPOBHIO

OCHOBaHHOTO Ha
MOJIUKYJIBTYPHOM MHPE;
- COBEpIICHCTBOBAHUE S3BIKOBOM u

YUTATEJIbCKOM  KYJBbTYpbl  Kak

B3aI/IMO[[€I>’ICTBI/I$[ MCKAY JIOAbMH W IIO3HAHHUA

cpenacTBa

MHpa;
- OCO3HAHME IICHHOCTH HAay4YHOH NESATEIbHOCTH,

TOTOBHOCTb  OCYIIECTBJIATH  NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTD
WHAMBUYAJIHO U B TPYIIIE.

OBinajgeHne yHHMBEPCAJbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMH JAeHCTBUAMM:

B) pa6ora ¢ ungopmanmeii:

- BJaJIeTh HAaBBIKAMU MOJy4YeHHUS WHGMOpMaLUu
13 UCTOYHUKOB PA3HbBIX THIOB, CAMOCTOSITEIILHO
OCYILIECTBIIAThH MOUCK, aHAJIN3, CUCTEMATH3aLUIO
U UHTEpHpeTalnuo HHGOpMALMKU  pa3IUYHBIX
BUJIOB U (OPM IPEICTABICHHUS;

- CO3/aBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HaYeHHs HHPOPMALUU M IEJIEBOU
ayTUTOpPUH, BBIOMpas ONTUMAIbHYIO (opMy
MIPe/ICTaBICHUS U BU3YyaIH3aliH;
- OLEHHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
nH(popMaluy, €€ COOTBETCTBHE IIPABOBBIM H

MOPaJIbHO-3TUYCCKUM HOPMaM;

- YMCTb IJIaHUPOBATH n BBIIIOJIHATD XUMHYECKHI SKCIICPUMCHT

(npeBpallleHUsT OpPraHWYECKUX BEUIECTB IIPU HArpeBaHUM, IOJy4YEHUE
STWIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLUU HA aJlbJETU[BI,
KpaxMas, YKCYCHYIO KHCJOTY; JAeHaTypauusi O€JKOB IpH HarpeBaHHUH,
LBETHbIE pEaKIHH OEJKOB; MPOBOAUTh pEaKIHMH HOHHOTO OOMeHa,
OTIpeeIIsATh CPely BOJIHBIX PACTBOPOB, KAUECTBEHHbIE peaKlMU Ha cylbdar-,
KapOoHaT- W peuarthb

JKCIIEpUMEHTANIbHBIE 3aaun 1o TeMaM "Mertamisl" u "Hemeramnwl") B

XJIOpUA-aHUOHBI, HAa  KaTUOH  aMMOHWUS;
COOTBETCTBUHM C IMpPaBHJIAMH TEXHHUKH O€30MacHOCTH TPH OOpaIICHUH C
BELIECTBAMU U J1a0OpaTOPHBIM 00OPYAOBAHUEM; IPEICTABIISTh PE3YJIbTAThI
XUMHAYECKOT0 KCIIEPUMEHTA B (JOpPME 3aIMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakiuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB;

- yMeThb AaHaTU3UPOBATh XUMHYECKYI0 HWH(GOpPMAIMIO, MOIYy4aeMyl U3

pa3HBIX UCTOYHHUKOB (CpencTB MaccoBod uHopmaiuu, ceth MHTepHeT u

Apyrue);

- BIAJACTb OCHOBHBIMH METOJaMHU HAyYHOTO T[IO3HAHUS BEIIECTB U
XUMHYECKUX  sIBJeHWM  (HaOmoJgeHWe,  U3MEpeHHe,  OKCIIEPUMEHT,
MOJICIUPOBAHUE);

- YMeThb NPOBOJUTH pacueThl MO XUMHUYECKUM (QopMysaM U YypaBHEHHUSIM

XUMHNYECKUX peaKHI/Iﬁ C HUCIIOJIB30BaHUEM (1)I/I3I/I‘IGCKI/IX BCJINYHH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHbIE YCJIOBHUS) Ta30B, HCII0JIb30BATh
CHCTEMHBbIE XMMUYECKHE 3HAHMs JUIsl MPUHATUS PELIeHHH B KOHKPETHBIX

KOJIMYECTBA BCIICCTBA,

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIIECCTBAMU U UX ITPUMCHCHHUEM




- HCIIOJIb30BaTh CPeNCTBAa MH(DOPMAITMOHHBIX H
KOMMYHMKAIIMOHHBIX TEXHOJOTMH B PpEUICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX 3aJad C  COOJIIOIEHUEM
TpeboBaHUM PrOHOMUKH, TEXHUKHU

0€30MaCHOCTH, THTHEHBI, PECypcocOepexeHHUs,
MPAaBOBBIX | HOPM
nH(pOpMaMOHHOM 0€301MacHOCTH;

TUYECKUX  HOPM,
- BJIaJCTb HAaBBIKAMH PACIIO3HABAHHWA U 3allUTHI
nHpopManuy, WHHOPMAITMOHHON 0E301MacHOCTH
JIMYHOCTH.

OK 6. Paborats B
KOJUIEKTHUBE U
KOMaH/IE,

a3 dexTuBHO
o0aTecs ¢
KOJUIETaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

- TOTOBHOCTB K CaMOpa3BUTHUIO,
CaMOCTOATCIBHOCTH U CaMOOIIPCACIICHULO,

-OBJIaJICHUC y‘Ie6HO'
HCCHGHOB&TGHBCKOﬁ, HpOCKTHOI‘/‘I U COLMaJIbHOM

ACATCIIBHOCTH

HaBbIKaMH

OBnaneHue YHHBEPCAJbHBIMU
KOMMYHUKATHBHBIMU e CTBUSIMH:

0) coBMeCTHAas 1eITeJIbHOCTD.

- IIOHUMAaTb MW HUCIOJb30BaTh MNPCHUMYLICCTBA
KOMaHJIHOW ¥ UHIUBUIYaIbHOU paboTHI;

- MPUHUMATh 1€ COBMECTHON AESITENbHOCTH,
OpPraHHM30BBIBATh U KOOPIAMHHPOBATH ACHCTBUA
0 €€ JJOCTHKEHHIO: COCTaBIATh TUIaH JEHCTBHH,
pacnpenenaTh MHEHUU
YYaCTHUKOB

pomu ¢
o0cyxaaTh

y4eToM
pe3yibTaThl

COBMECTHOM padoThI;

- KOOPJIMHUPOBAaTH U BBIOJHATH pPabOTy B

YCIIOBUSAX BUPTYaJIbHOIO U

KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pCajibHOT O,

IJIaHUPOBATH n BBIIIOJIHATD XUMHYECKHI SKCIICPUMCHT

- yMeTb
(mpeBpalieHus OpPraHWYECKMX BELIECTB IPU HArpeBaHUM, IOJIyYEHUE
9TUJICHA U M3y4YEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMU Ha ajbJErU[bl,
KpaxMall, YKCYCHYIO KMCJOTY; JeHaTypauus O€JIKOB IpU HarpeBaHHH,
LBETHbIE pPEaKUUU OENKOB; IPOBOJUTh pPEAKLUUU HOHHOIO OOMEHa,
OTIpeEIATh CPey BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE pEeaKIIMM Ha cylbdar-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCIIEpUMEHTaJbHbIe 337auu 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBUJIAMU TEXHUKH O€30MacCHOCTH MpH OOpalleHuu C
BEIIECTBAMH U JIAOOPaTOPHBIM 000PYIOBaHMEM; MPEACTABIATH PE3YJIbTaThl
XMUMHYECKOI0 SKCIIEPUMEHTa B (JOpME 3alUCH YPaBHEHUI COOTBETCTBYIOIINX

peaKI_II/Iﬁ )51 (bOpMy.]'IHpOB&TB BBIBOJIbI HA OCHOBEC 3TUX PE3YJIbTATOB.




- OCYHICCTBJIAAITH IIO3UTUBHOC CTPATCTUUYCCKOC
MOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOABJIATH

TBOPYECTBO U BOOOpaxkeHue, OBbITh
MHULMATUBHBIM.
OBaanenue YHHMBEPCAJIbHBIMH

PeryisiTHBHBIMH 1€l CTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIIOJAei:

- NPUHUMAThb MOTHUBBI M apPryMEHTHI JPYIHX
JIIOJIeH TIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;
- IpU3HABaTb CBOE€ IIpaBO M IPaBO JPYIUX
JIFOJICH Ha OIIHUOKY,

- Ppa3BHUBATb CIIOCOOHOCTh ITOHMMATh MUp C
MO3UIUH IPYTOr0 YeJIOBEKa.




2. CTpyKTypa M coaepkaHue 0011eo0pa3zoBaTeJJbHOH TUCHUILIMHBI « XUMUD)

2.1. O0beM TUCHMIUIMHBI U BUBI YIEOHOM pabOThI

Bun yue6HO# paboThI Obbem
qacax

O6bem 00pa3oBaTeNbHOM MPOrPaMMBbl AUCITUTUTAHBI 34
1. OcHoBHOe cofiep:kaHue 30

BT. 4.

TeopeTudeckoe o0ydeHue 20

MPAKTUYECKHUE 3aHITUS 10
2. IpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IepKaHHe (CoaepKaHue 5
MPUKJIATHOTO MOAYJISI) B T. 4.

TeopeTudecKoe o0ydyeHue 2
3. lIpomexyTouHas arrectauus: Tu¢depeHINPOBAHHBIN 3a46T 2
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE TUCHUTIHHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe ¥ pPodeccHOHAIbHO-

HaumenoBanue . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
pa3/iesioB U TeM 4acoB KOMIIeTCHIIUH
MOaYJIb
1 2 3 4
OcHoBHoOE coiepKaHue 30
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. Teopernueckoe odyuenue 2 OK 2
CrpoeHue aToMOB
XUMHYECKHUX . .
CoBpemeHHass Mozenb CTpoeHUs aroMa. CUMBOJIMYECKUH SI3BIK XMMHU. XUMUYECKUI
3JIEMEHTOB U
JIeMEeHT. OJIeKTpOHHass KOoH(urypauus aroma. Kiaccudukanus XuMHUYECKUX
npuposa
. ANIEMEHTOB (s-, P-, d-3JeMeHThI). BaneHTHbIC 3NeKTPOHBL. BaleHTHOCTh. DNEKTPOHHAS
XUMHUYECKON . .
IIPUPOA XUMHUYECKON CBSA3H. DJIEKTPOOTPULATENBHOCTb. BHIBI XMMHUYECKOW CBA3M
CBS3H
(KoBasieHTHAs, MOHHAS, METAJTTUYECKAs, BOJOPOAHAS) U CTIOCOOBI €e 00pa30BaHMs
IIpakTnyeckne 3anaTusa Nel. «YcraHoBJIeHHE CBS3H MEKAY CTPOCHHEM aTOMOB 2
XHMHYECKHX 3JICMEHTOB.»
IIpakTnueckue 3amaHus Ha YCTAHOBIEHHUE CBSA3M MEXKAY CTPOCHHEM AaTOMOB
XUMHUYECKHX DJIEMEHTOB M IIEPUOJMYECKUM HW3MEHEHHUEM CBOWMCTB XMMHMUYECKHX
JJIEMEHTOB W HX COEIMHEHUIl B COOTBETCTBUU C MosoxeHueM llepuonnueckoit
CHUCTEMBI.
Tema 1.2. IIpakTuyeckue 3anaTHA Ne 2. «PenieHne NPpaKTHKO-OPHMEHTHPOBAHHBIX, 2 OK 2.
ITepunonnueckuit TEOPETHYECKHUX 32/IaHUI HA XapPaKTePUCTUKY XUMHYECKHX 3JIEMEHTOB.» OK 5.
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3aKOH ¥ Ta0JuIa Pemenue npakTUKO-OpUEHTUPOBAHHBIX, TEOPETUUYECKUX 3a/[aHUN HAa XapaKTEPUCTHUKY OK 6
J.W. MenneneeBa | XUMUYECKUX  DJIEMEHTOB  «MeTaliMuecKue UM HEMETANIMYECKUE  CBOMCTBA,

AIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUM C MX AJIEKTPOHHBIM

CTPOCHUEM U TOJOKEHUEM B MEPUOJAUYECKONM CHCTEME XMMHUUYECKUX 3nemeHToB [[.U.

MenpneneeBay.
Pa3nen 2. XuMunueckue peakuuu
Tema 2.1. Tunsl Teoperuyeckoe o0yueHue OK 2.
XUMHUYECKUX OK 5.
peaxruii Knaccudukanuss 1 THIIBI XUMUYECKUX PEAKIIUN ¢ y4acTUEM HEOPTraHWYECKHUX BEIIECTB. OK 6

Cocrapnenue ypaBHEHHH peakIUii COCIWHEHHUS, Pa3I0KEHHUs, 3aMeIlIeHHs, OOMEeHa, B
T.4. peaKum"I TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

VYpaBHeHUsT OKHUCIEHHs-BOccTaHOBIeHUA. CTeneHb okucineHus. OKUCIUTENNb U
BoccTaHOBUTENb. COCTaBlIeHME M YpPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii METOAOM 3JEeKTpoHHOro OamaHca. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
peakiuMM B IpPUPOJE, IPOM3BOACTBEHHBIX IIpoLEccax M JKU3HEAEATEIbHOCTU
OpraHu3MoB. Teopus JJIEKTPOTUTUYECKON auccoruanuu. VOHBL. DIEeKTPOIUTHI,
HeIeKTpoNnThl. Peakunn moHHoro oomena. CocraBiieHue peakliiii MOHHOTO OOMeHa
IMyTEM COCTaBJICHUA HX IIOJHBIX W COKPAIICHHBIX HWOHHBIX ypaBHeHI/If/'I. KucnorHo-
OCHOBHBIE PeaKINH. 3aJaHNs Ha COCTABJICHUE MOHHBIX PEaKIIHA.

HpaKanecmle 3anaTua Ne 3. «CocraBjieHune ypaBHeHI/lﬁ U peleHus 3a1a4 Ha
KJIaCCI/I(l)I/IKaIII/IlO U THIIbI XUMHYECCKHUX peammﬁ»

CocraBneHre ypaBHCHHM W PEIICHUS 3a/1ad HAa KJIACCU(DHUKAIUIO U TUITBI XUMUYECKUX
peakuuii ¢ ydyacTHEM HEOpPraHWYECKUX BEIIECTB; COCTABJICHHWE YpaBHEHMH peakuuit
COEIMHEHUS, Pa3JIOKEHUs, 3aMelleHusl, OOMEeHa, B T.4. PeaKIui TOPeHHs, OKUCICHUS -
BOCCTAHOBJICHHUSI.

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYEeCKUX BelIeCTB
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Tema 3.1. Teopernueckoe o0yueHue OK 2.
Knaccudukanms, B OK 6.

[Ipenmer Heopranmveckoir xumuu. Kiaccudukanuss HeOpraHMYECKUX BEIECTB.
HOMEHKJIaTypa u OK 5
cTpoeHHe [Ipocteie u cioxnble BemecTBa. OCHOBHBIE KJIACChl CIOXKHBIX BEIIECTB (OKCHBI,

TUIPOKCHU/IBI, KUCIOTHI, COJIM). B3aUMOCBs3b HEOPraHWYECKUX BEIIECTB. ATperarHble
HEOPraHUYECKUX
BeIIECTB COCTOsSIHMSL ~ BemlecTBa.  Kpucramnumueckue ©  amopdHble  BemiecTBa.  TUIBI

KPUCTAJIMYECKUX pEHIETOK (aTOMHAas, MOJEKYJsApHasi, HOHHAs, METAJUIMYECKas).

3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKOH PEIICTKH.

3aBUCUMOCTh XMMHUYECKOM aKTMBHOCTH BEILECTB OT BHJA XMMHUYECKOW CBSA3M U THUIA

KpUCTAINTUNYECKON pemeTKu. [IpuunHbpl MHOTOOOpa3usl BEIIecTB.

IIpakTnueckue 3anaTusa Ne 4. «3aKkpenieHue HABbLIKOB M pellleHHe 32124 110

KJIaccuuKanus, HOMEHKJIATYpPa U CTPOeHHe HEOPraHMYeCKHUX BellecTB.»

3akperieHue HaBbIKOB U PELICHHE 3a/1a4: Ha Ha3BaHKE BEILECTBA. COCTABICHUE

XUMHAYECKOH Gopmyibl o MexaynapoaHoi cucreme (MIOITAK); pemenue

MPAKTUYECKHX 3a/IaHU 10 KJIacCH(PHUKAINY 1 HOMEHKJIIAType.
Tema 3.2. ®usuko-| Teoperuueckoe odyyeHue OK 2.
XUMUYECKHE OK 5.
N — Meramiel. Ob0mue ¢usmdeckue W XUMHYECKHE CBOMCTBAa MeTawioB. (CrocoObl OK 6
HEOPrAHHUECKHX MOJIy4yeHusl. 3HAUY€HUE META/NIOB U HEMETANIOB B NPUPOJIE U JKU3HEIEATEIbHOCTH
BEIIECTD yeyoBeKka U opraHu3MoB. Koppo3uss MeTayuioB: BHJIbI KOPPO3UH, CIOCOOBI 3aIUThI

METAJIJIOB OT KOPPO3HH.
Tema 3.3. Teopernueckoe odyuenue OK 2.
Nnentuduxanus OK 5.

Hemeramnpl. O0mue Quznueckue W XMMHUYECKHE CBOWCTBA HEMETAJIOB. |HUIMHYHBIE
HEOPraHUYECKUX 5 N OK 6
BeIIECTB cBoiictBa HemetawioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa COeIUHEHHH

HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B MPHUPOAC. XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHJIOB, THAPOKCHUJIOB, KUCIIOT, COJEH
U 1p.). 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOMCTB MPOCTBIX BEUIECTB, BOJOPOIHBIX
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COGHHHGHHﬁ, BBICIIHUX OKCHAOB U THAPOKCHUAOB

Pazpen 4. CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB
Tema 4.1. Teopernueckoe o0yueHue OK 2.
Knaccudukanus, OK 5.
CTPOCHHUE U [MosiBiieHHEe W pa3sBUTHE OPraHUYECKOW XMMHU Kak Haykd. [IpeqMer OpraHuvecKoii OK 6
HOMCHKJIaTypa XUMUHU. MeCTo ¥ 3HaueHHE OPraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OpraHn4CcCKuX XUMHUYECKOE CTPOCHUE KAK MOPSAOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BEILECTB BAJIGHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOCHHSI OPraHUYECKUX

coenuHennii A.M. bytiepoBa. VYTIepoIHbI CKEJIEeT OpPraHWYeCKOW MOJIEKYJIBI.

3aBUCUMOCTh CBOWCTB BELIECTB OT XMMHUYECKOIO CTpOEHHUs Moiiekyld. M3omepus u

HU30MEPHI.

[lonsatne o ¢yHkuuoHampHOW Tpynme. Pagukan. IlpuHOUMIBl KiIaccUpUKAIMA

OpraHWYEeCKUX COCIMHEHHMH. MexayHapoaHas HOMEHKJIATypa W IPUHLUIIBI

HOMCHKJIATYPHl ~ OpraHWYecKux coenuHeHuil. [loHaTHe 00  a3oTcopepkamux

COEMHEHMX, OMOJIOTMYECKU aKTUBHBIX BelleCcTBax (YIrieBOAaX, KHUpax, Oenkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COETUHEHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO).
Tema 4.2. Teopernueckoe odyuenue
CaoiicTBa
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OPraHUYECKHUX
COEIMHEHUN

OU3NKO-XMUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTHENBHBIX KIIACCOB
(ocobeHHOCTH KJIacCH(PHKAIIMK U HOMEHKJIATYphl BHYTPHU KJIacca; TOMOJIOTUYECKUNA Psilt
u obmias popmyna; uzomepusi; GU3NIECKUE CBOWCTBA; XMMUYECKHE CBOMCTBA; CLIOCOOBI
MIOJIy4EHUs):

— IpeJieNbHbIE YIIIEBOIOPOAbI (AJIKaHbI U LUMKIIOAJIKaHbl). ['opeHre MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHHMKOB Telja B INPOMBIIUIEHHOCTH M ObITy. CBoOiMcTBa HPUPOIHBIX
YTJIEBOAOPOAOB, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HeIpeJesibHble (AJIKEHBI, aJIKUHBl U alKaJAUEHbl) U apOMaTHUYECKUE YTIEBOIOPOIbI.
I'openue aunernneHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU Ul CBapKu U
PE3KH METaJLIOB.

Kucnoponconepxkamue coequHeHUs (CIUPTHI U (EHOJBI, KapOOHOBBIC KHCIOTHI H
3¢upbl, anbIeruabl U KETOHbI, KHUpbI, YyriaeBoabl). [lpakTuueckoe mnpuUMeHEHUE
STHJICHIJIMKOJS, TIHLEpuHa, ¢eHona. [Ipumenenue ¢Gopmanbpieruaa, aneTaibIerua,
YKCYCHOM KHCIIOTBI. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moromiye cBONCTBa
MbLIa

—  a30TcojiepiKalMe  COeAMHEHUs  (aMUHBI M AMHUHOKHUCIOTBI,  OCJIKM).
BbicokomonekynspHble COeIMHEHHMs (CHHTETHYECKHE M OHOJIOrMYeCKH-aKTHBHBIE).
MonomMmep, moiaumep, CTpYKTypHoe 3BeHO. [lonmmepusanms STWiIEHAa KaK OCHOBHOE
HaIlpaBJICHUE €TI0 UCITOJIb30BAHUSA.

I'enernueckas CBSA3b MEXAY KJacCaMM OpraHUYECKUX COETUHEHUH.

HpaKTI/I‘leCKOC 3aHsaTHe Ne 5. «Penienue PAaCYECTHLIX 3a/ia4v 110 YPaAaBHCHUAM
pealcum"l C Yy9aCTHEM OPraHUYECCKHUX BE€IICCTB)

Pemienne nenodek mnpeBpalieHUd Ha TEHETHUYECKYIO CBSI3b MEXIY KiacCaMu
OPraHNYeCKUX COCIMHEHUI C COCTABJIECHWEM HAa3BAHUN OPraHUYECKUX COCTUHEHUH MO
TPUBHAIBHOM WM MEXIYHapOJHOM CHUCTEMaTH4YECKONM HOMEHKIaType. PemnieHue
paCUYETHBIX 3a/1a4 M0 YPABHEHUSIM PEAKIUN C y4aCTUEM OPTraHUYECKUX BEIECTB.

Tema 4.3.

Teoperuyeckoe o0yueHue

OK 2.
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Nnentuduxanuys buooprannueckue coenunenus. llpumeHeHuMe W OmoJOTMYECKas POJb YIJIEBOOB. OK 5.
OpraHUYeCKUX OxuciieHue yYrieBOJOB — HCTOYHHK OJHEPTUM IKHUBBIX OpraHm3smoB. OoOmactu OK 6
BELIECTB, UX NpPUMEHEHHsT aMUHOKHCIOT. IlpeBpamienus OenkoB MHUIM B OpraHU3MeE.
3HAYECHUE U buonornueckue ¢ynkumm OenkoB. buomormueckume QyHKuum xkupoB.  Ponb
IIPUMEHEHUE B OpPTraHUYECKOM XMMHHU B PEIICHUH MPOOIIeM MUIIEBON 6€3011acCHOCTH
OBITOBOI 1 Ponp oprannueckoil XMMHUH B pelIEHUM MPOOJIeM SHEpreTHdeckoi 0e30MacHOCTH, B
IIPOU3BOJCTBEHHON | PAa3BUTUM MEIULUHBI, CO3JAHMM HOBBIX MAaTEPHAlOB, HOBBIX HCTOYHMKOB 3HEPIHH
JESATEIIBHOCTH (anmpTepHATHBHBIE HMCTOYHUKM dHepruu). ONacHOCTb BO3JECHCTBUS Ha JKUBBIC
YeJI0BEKa OpraHu3Mbl OPraHUYECKHUX BEIECTB OTJENbHBIX KJIacCcOoB (YIJIE€BOAOPOABI, CIHPTHI,
(beHoIbI, XJIOPOPraHWYEeCKUe MPOU3BOJHBIC, ANBJACTUABI U JP.), CMBICH IOKa3aTelis
IIpeieIbHO JOIMYCTUMON KOHIIEHTPAIUH.
p 5 Kunernyeckne ®  TepMOAMHAMHYECKHE  3aKOHOMEPHOCTH  NPOTEKAHHA
AJACL S- XHMHYECKHX peakuui
Tema 5.1 Teopernueckoe o0yueHue OK 2.
CkopocTh OK 5.
R — CKopocThb peakium, €e 3aBUCUMOCTh OT Pa3IMyYHbIX (DAaKTOPOB: MPUPObI PEArUPYIOLINX OK 6.
peAKIIHA, BELIECTB, KOHUEHTPAllMM pearupyromux BeLIECTB, TEMIepaTypbl U IUIOMAAH
X UMITIeCKOe PEaKIMOHHON MOBEPXHOCTU. TeruoBble 3(PQPEKThl XMUMHUYECKHUX peakiuil. OKk30- u
pABHOBECHE SHAOTEPMUYECKUE, PEAKLIUH.
OO6patuMocTh peakiuii. XUMHYECKOe PaBHOBECHE M €ro CMEUIeHHE IO0J JIeHCTBHEM
pa3nuyHbIX (PAaKTOPOB (KOHIIEHTpALUMsl PEareHTOB MJIM MPOIYKTOB pEaKlUH, JaBJIEHUE,
TEMIIEpaTypa) M CO3JAaHHUS ONTHMAJIBHBIX YCJIOBMM IPOTEKAHMS XUMHYECKHX
npoueccos. [Ipunnun Jle Hlarense.
Pasnean 6. PacrBOpsI
Tema 6.1 Teoperuyeckoe o0yueHue OK 2.
[TonsiTue o OK 5.
pacTBoOpax. PactBopenune kak pusnko-xumuyeckuil npouecc. PactBoprl. CriocoObl PUTrOTOBIEHUS OK 6.
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HUccnenosanue
CBOMCTB PacTBOpPOB

pactBopoB. PactBopumocTh. MaccoBast [0y pacTBOpeHHOro BemiecTBa. CMbICT
ImoKasarejid MmpeaAcibHO HOHYCTHMOﬁ KOHILOCHTpAalMU U €ro HCIO0Jb30BAHHUEC B OLICHKC
HKOJIOTHYECKOM O€30MacHOCTH.

[IpaBmia SKOJIIOTMYECKH IIEJIECOO0PAa3HOrO TOBEACHUS B OBITY U TPYAOBOM
NESATEIBHOCTH B IEISX COXPAHEHHUS CBOErO 3J0POBbSI U OKpYXKaloled MNpUpPOAHON
Cpellbl; OMACHOCTh BO3ACHCTBUSI Ha KUBbIE OPTraHU3MBbI OIPE/ICIICHHBIX BEIIECTB.

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE CO/Aep:KaHue (coaep:kaHMe NPHUKJIATHOTO OK 2.
Paznen 7. MOLYJIs1) 2 OK 5.

Xumus B ObITY H IPOM3BO/ICTBEHHOM 1eSTeJIbHOCTH YeJIOBeKa OK 6.
Tema 7.1 Teoperuueckoe o0yueHue 2
XuMmus B ObITY U

.| Hogelimue nO0CTHKEHU XUMUYECKON HAYKH U XUMUYECKOW TEXHOJIOTUU. Poiib XumMun

MIPOU3BOJICTBEHHON c A . YK c

B 00ECTICUCHUH IKOJIOTHUECKOM, SHEPTETUUECKON U MUIIEBON MMaCHOCTH BUTUU
JeATEILHOCTHU ’ P = C30MACHOCTH, pa3
E— MenuuuHbl. [IpaBuiia moMcka W aHaidu3a XUMHUYECKOW HHQPOpMalUU U3 PA3TUIHBIX

WUCTOYHUKOB (Hay4yHas U YydeOHO-HaydHas JIUTepaTypa, CpeICcTBAa MAacCOBOM

uHpopmanuu, cetb IHTEpHET).

IIpomexyTouyHas aTTecTANMA MO JUCHHUILVINHE: (] PepeHIIUPOBAHHBIN 3a4¢T. 2

Bcero 34
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3. YcaoBus peaju3zannu NporpaMmal 001meo0pa3oBaTeJbHOM JUCIUIIIMHBI
«XuMUA»

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecreYeHHu 0

J{nst peanuzaiuu NporpamMmbl AUCHUILIMHBI IPEYCMOTPEH yUeOHbI KaOUHET
XUMUHU.

O6opynoBanne y4eOHOro kaOuHeTa (HAIJISIAHbIE MOCOOHUSsI): HAOOPHI
IAPOCTEPKHEBBIX MOJENIEH MOJIEKYJ, MOJEIW KPUCTAJUIMYECKUX PEHIETOK,
KOJUIEKIIUU TIPOCTHIX U CIOXKHBIX BEIIECTB, Tabyuiia MeHeneena.

Texnnueckue cpeacrsa OO0y4YeHHMsi: KOMIIBIOTED C  YCTPOMCTBaMU
BOCIIPOU3BEECHUS 3BYKA, IPUHTEP, MYIbTUMEANA-TIPOCKTOP C SKPAHOM.

3.2. UupopMmaniuoHHOEe oOecnieYyeHHe peau3alu NPOorpamMmMbl

Oo0s3aTebHAA TUTEpPaTypa

1. I'ycesa, E. B. Xumus aisa CIIO : yueOHO-METOIUYECKOE TOCOOHE : B 2 YACTSAX.
Yacts 1 /E. B. I'yceBa, M. P. 3uranmmuna, /1. Y. Kynukosa. - Kazans : KHUTY,
2019. - 168 c. https://znanium.com/catalog/product/1899344

2. boromousioBa, U. B. Heopranmueckas xumwus: ydeOHoe mocobue / W.B.
boromorona. - Mockaa: MHOPA-M, 2020. - 336 C.
https://znanium.com/catalog/product/1061490

3. T'abpuensn, O.C. Xummsa. 10 kmacc: 0a3oBbiii ypoBeHb: ydeOHMK / W.I.
OctpoymoB, C.A. Cnaakos; O.C. I'abpuensitH .— 5-e u3za., crep. — Mocksa :
[Tpoceemenwne, 2023 https://lib.rucont.ru/efd/838866

4. Tabpuens, O.C. Xumus. 11 xmacc: 6a3oBblii ypoBeHb: yueOnuk / W.T.
OctpoymoB, C.A. CnaakoB; O.C. I'abpuensiu .— 5-e usn., crep. — Mocksa :
[Mpoceemenwue, https://lib.rucont.ru/efd/838865

JlonmosHuTE ILHAS JIUTEpPATypa
1. IleBnunbina, JI. B. Xumus. COopHUK 3aady U YHNPaXKHCHHH : ydeOHO-
Metoaudeckoe nocodue / JI. B. lllepauneina, M. [I. Tlonexaera, A. M. AnapHes. -
HoBocubupck : N3n-Bo HI'TY, 2019. - 63 C.
https://znanium.com/catalog/product/1870499

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
AUCUMILTHHBI

KoHTpons ©  oOLEHKa  pe3yapTaToB  OOY4YEHMs  OCYLIECTBIIAETCS
IIPENOABATENEM B MPOLECCE MPOBEAECHUS MPAKTUUECKUX 3aHATUI, TECTUPOBAHUS,
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https://znanium.com/catalog/product/1061490
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https://znanium.com/catalog/product/1870499

a TaKXKe BBITIOJHEHUS OOYYAIOMUMHUCS WHAWBUAYATbHBIX 3aJaHUM, MPOCKTOB,
HUCCIIeI0OBaHUM.

st hopMupoBaHMsl, KOHTPOJSL U OLICHKU PE3yJIbTaTOB OCBOCHHUSA y4eOHOM
JTUCHUTUIMHBI UCTIONB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUITHIM, TPEACTABIISIONIASN
co00i KOMIUJIEKC Y4YEOHBIX MEPONPHUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH
oOyuernst u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemmeTHbIC
pe3ynbrarsl o aucuuiuinae) 1 I'OC CIIO.
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OK Pa3zgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATH I

OcHoBHOe coaepkaHue

Pa3zgean 1. OcHOBBI CTPOEHUS BelleCTBA

DopMyIMpPOBATH 0A30BbIe MOHATUA U 3AKOHBI XUMUM

1.1 | OK2. |[Crpoenue atomoB | CocTaBisiTh xumuueckue | 1. Tect «CTpoeHHe aTOMOB XHUMHYECKHMX 3JIEMEHTOB U IpUPOAA
OK 5. |xummuueckux GopMyNibl  COEIMHEHUH B | XMMHUYECKOH CBSI3N».
OK 6 [3;memeHTOB U | COOTBETCTBMM CO CTENeHblo | 2. 3aJaud Ha COCTaBJIEHME XUMHUYECKUX (OpMyN JABYXaTOMHBIX
IpUpoaa OKHCJICHHUS XMUMUYECKHUX | COeAMHEHUH (OKCUIOB, CYIb(QUIOB, TMIPUIOB U T.I1.).
XUMHYECKON JJIEMEHTOB, UCXOMs u3 | 3. 3amaHusd Ha UCIOJIB30BAaHUE XMMHYECKON CHMBOJIMKM U Ha3BaHWUU
CBSI3HU. BaJICHTHOCTH U | COCIMHEHUH  II0  HOMEHKJIATYpEe  MEXKIYHAPOJHOIO  COMO3a
3JIEKTPOOTPULIATEIBHOCTH. TEOPETUYECKON U MPUKIATHON XUMHUHU U TPUBUAIBHBIX Ha3BaHUW IS
COCTABJICHUS] XHWMHUYECKUX (OPMYN JBYXaTOMHBIX COCIUHEHUIH
(okcuz0B, Ccynb(pUIOB, THAPUIOB U T.I.) U JIPYTUX HEOPraHUYECKUX
COEIMHEHUI OTAENbHBIX KJIacCOB.
1.2 | OK2. (Ilepuomgmueckmii |XapaktepuzoBatb xumuueckue| 1. Tecr «Mertajummueckne /  HEMETAUIMYECKHWE  CBOWCTBA,
OK 5. |3akoH M Tabnuua|3/1eMeHThl B COOTBETCTBUU C MX| DJIEKTPOOTPULIATENBHOCTh U CPOACTBO K 3JEKTPOHY XHMHYECKUX
OK 6 |[I.M. MenneneeBa. [OJOKEHUEM B NEPUOAMYECKOM| DJIEMEHTOB B COOTBETCTBHE C MX DJJIEKTPOHHBIM CTPOECHHEM U

CHCTEME XUMHYIECKHUX
anemenToB [[.1. Menaeneera.

MIOJIO)KEHUEM B NEPUOAMYECKOM CUCTEME XUMHUUYECKUX DIIEMEHTOB
J.1. MennaeneeBay.

2. ITpakTrueckue 3ajaHusl HA YCTAHOBIIEHUE CBSI3H MEXIY CTPOCHUEM
aTOMOB XHMMHUYECKUX OJJIIEMEHTOB M MEPUOJUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHX JJIEMECHTOB M MX COCAUHEHUN B COOTBETCTBHM C
nojoxxenueM [leprnonndeckoit cucreme.

3. IIpakTHKO-OpHUEHTHUPOBAHHBIE Ha

TCOPETUICCKUEC 3aJaHusA

XapaKTepUCTUKY XMMHMYECKHUX JJeMeHTOB: «Meramnueckue /
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Pa3zpgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATHIH

HEMETAJUIMYECKUE CBOMCTBA, JJIEKTPOOTPULIATEIBHOCTD U CPOJCTBO K
BHGKTpOHy XUMHUUYCCKHUX 3JICMCHTOB B COOTBECTCTBHUC C nux
3JIEKTPOHHBIM CTPOCHHUEM U IOJ0KEHUEM B NEPUOJUYECKON CUCTEME
xumuueckux asemeHToB .. MeHnieneeBay.

Pazgea 2. Xumuuyeckue peakumu

XapaKTepnsosaTL THIIBI XUMHYCCKHUX pealclmﬁ

21 | OK2.
OK 5.
OK 6

TUIBl XUMHUYECKUX
peakuuii

CocraBnartb peakuuu
COeTMHEHUS, pa3noxeHus,
oOMeHa, 3aMeIeHus,
OKHCIIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINH.

1. 3agaun Ha coCTaBJICHUE YPABHEHUH pEeaKIuii:

— COCIMHEHMSI, 3aMEIIICHUS, Pa3JIOKEHUs, OOMEHa,

— OKUCITUTENBHO-

BOCCTAHOBUTEJIHBIX ~ PEaKIUHd €  WCIOJB30BaHHEM  METOoJIa
AJIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT MacChl BEIIECTBa WM 00bEMa

ra3oB IO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM O0BEMY
OAHOIO M3 YYaCTBYIOIIMX B PpPCAKIUMU BCIICCTB, paC‘IéTBI MacCChI
(oOBéMa, KOoIMYeCcTBa BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIH OJIHO M3
BCIICCTB UMCCT IMPUMCCH.

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHMYECKUX BelIeCTB
HccenenoBath cTpoeHHE M CBOIICTBA HEOPraHUYECKHX BelleCTB
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH
3.1 | OK2. |Knaccudpukanus, |Knaccupunuponarsb 1. Tectr «HomeHkiaTypa W Ha3BaHME HEOPraHMYECKHX BELIECTB
OK 5. |HOMEHKJIATypa W |HEOpraHWYECKHE BEIIECTBA B| MCXOJSM M3 MX XUMHYECKOW (OPMYIIBI MIM COCTABICHUE XUMHUYECKOM
OK 6 |[cTpoenue COOTBETCTBHUH C UX CTPOCHUEM. | (OPMYJBI UCXOAS M3 Ha3BaHMS BEIIECTBA IO MEXIYHAPOAHON WK
HEOPraHUYECKUX TPUBUAJILHON HOMEHKIIATYPE.
BEILIECTB 2. 3agauu Ha pacueT MaccoBOM J10JIM (MAcChl) XMMHUYECKOTO AJIEMEHTA
(coemnHeHHs1) B MOJIEKYIIE (CMECH).
3. IlpakTuueckue 3anaHus MO KiaccU(UKALKUK, HOMEHKJIAType H
XUMHUYECKUM (OpMyJIaM HEOPraHMYeCKHX BEIIECTB Pa3IMYHBIX
KJIACCOB.
4. IlpakTuueckue 3a/laHusl Ha ONPEEICHUEe XUMUYECKON aKTUBHOCTH
BEUIECTB B 3aBUCMMOCTH BHUJA XMMHMYECKOM CBA3M U TuUIA
KPUCTAJUIMYECKON PEIIETKH.
3.2 OK 2. |®Dusuxo- VYcranasauBathk 3aBUCUMOCTL | 1. Tect «OcoOEHHOCTH XHUMHYECKHX CBOHCTB OKCHIOB, KHCJIOT,
OK 5. |[xummueckue (UBUKO-XMMHYECKUX CBOMCTB | OCHOBaHMM, aM(POTEPHBIX TUAPOKCHIOB U COJICH».
OK 6 |[cBoiicTBa HEOpPraHMYECKHUX BELIECTB OT | 2. 3aaHMsl HA COCTaBICHHME YPABHEHMHM XWUMHUYECKMX peakUud ¢
HEOPraHUYECKUX CTPOEHHUSI aTOMOB M MOJIEKYJI, | Y4aCTHEM IPOCTBIX M CIOXKHBIX HEOPraHMYECKHX BEILECTB: OKCHIIOB
BELIECTB a TaKkKe TUNA | METAJUIOB, HEMETAJIOB M aM(OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX
KPUCTAJTINYECKON PEIIETKH. KHCJIOT, OCHOBAaHMH M aM(OTEPHBIX TI'MJIPOKCHIO0B, HEOPraHMYECKUX
COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA U CITOCOOBI MOTYyUEHHUS.
3. [IpakTuKO-OpHEHTUPOBAHHbBIE TEOPETUUECKUE 3a/1aHUsl Ha CBOMCTBA U
MIOJIy4eHUE HEOPTaHUYECKUX BELIECTB
3.3 OK 2. |Unentuduxanus |Hccrnenosarsb KkadecTBeHHbIE | 1. [IpakTHKO-OPUEHTUPOBAHHBIE 3aJJaHUS 110 COCTABICHUIO XUMUYECKUX
OK 5. |HeopraHmyeckux |peakiuuu HEOPraHWYECKHX |pEaKIMi ¢ yJaCTUEM HEOPIaHMYECKUX BEIIECTB, UCIIOJIb3YEMBIX IS UX
OK 6 |BemecTB BEIIECTB. UJIEHTU(UKAITIH.

Pa3pnen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHUX BelleCTB
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Ne

OK

Pa3zpgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATHIH

HccienoBatsb cTpoeHUE U CBOMCTBA

OpPraHn4e€CKHUX BEIICCTB

4.1 OK 2. |Knaccudukanus, |KnaccubunuponaTts 1. 3amanust Ha cocTaBi€HHWE HA3BaHWW OPraHUYECKUX COCAMHEHUM IO
OK 5. |cTpoenue u OpPraHMYeCKHe  BEHIECTBA  B|TPUBHAIBHOM WIIM MEXIYHAPOIHOW CUCTEMATUUYECKONH HOMEHKJIIATYpPE.
OK 6 |HOMEHKIaTypa COOTBETCTBHH C MX CTpOCHHEM (2. 3aaHWsl Ha COCTABJICHUE IOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX
OpraHUYECKUX (bopMyIT OpraHMYECKUX BEIIECTB OT/IEIBHBIX KIACCOB.
BELIECTB 3. 3amauM Ha ompezaeNeHUEe MpocTeriell (opMyibl OpraHM4YEeCKON
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTaBa (B %).
4.2 OK 2. |CsoiicTBa YcTaHaBiIuBaTh 3aBUCUMOCTh| 1. 3ajgaHus Ha COCTAaBJICHHE YpPAaBHEHUI XUMHUYECKHUX PEaKLUHU C
OK 5. |opranmyeckux (U3UKO-XMMHYECKUX  CBOWCTB| y4acTHMEM OpPraHMYECKHX BEIIECTB HAa OCHOBaHMM HX COCTaBa H
OK 6 |coemunenwnii OpPraHWYE€CKUX  BENIECTB  OT| CTPOCHMUS.

CTPOCHUSA MOJICKYII.

2. 3ajaHus Ha COCTaBJIEHHME YPAaBHEHMM XMMMUECKHUX peakLuH,
WLTIOCTPUPYIOIIAX XWMHYECKHE CBOWCTBA C Y4YETOM MEXaHH3MOB
MPOTEKaHHS JaHHBIX PEaKIUH W TeHETUYECKOH CBS3M OpPraHHMYECKUX
BEIIIECTB PA3HBIX KJIACCOB.

3. PacueTHble 3ajauM 1O YpaBHEHUSM peakIUil ¢ yyacTueMm
OpPraHUYECKUX BEIECTB.
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH
43 | OK2. | Unentudukanus |HccnenoBaTh KauecTBEHHBIE 1.IIpakTHKO-OpUEHTUPOBAHHbBIE 3aJJaHUsI 10 COCTABICHUIO
OK 5. | opranuueckux peaKuy OpraHuYECKuX XUMHUYECKHUX PEAaKLIUH C yJaCTHEM OpraHMYECKHUX BEIIECTB, B T.U.
OK 6 | BemecTB, UX COEIMHEHUI OTAEIbHBIX UCTIOIB3YEMBIX JUIS UX UACHTU(DHUKAIMH B OBITY M IPOMBILIICHHOCTH.

3HAYEHUE U
PUMCHCHHE B
OBITOBOM U
IIPOM3BOJICTBEHH
Ol IeATEILHOCTH
YyeJa0BeKa

KJIaCCOB.

Paznen 5. Kuneruyeckune u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKuii
XapakTepu3oBaTh BJIUsIHHE PA3JHYHBIX ()AKTOPOB HA PAaBHOBECHE U CKOPOCTh XUMHYECKHX peaKkiuii

5.1

OK 2.
OK 5.
OK 6

CxkopocThb
XHUMHYCSCKHX
peaKuui.
XuMu4deckoe
paBHOBECHE

XapaKTepI/ISOBaTB BIIUAHHUC
KOHLCHTpAM pearupyrommx

BCIICCTB MW TCMIICPATYPbI Ha

CKOPOCTh XUMHUYECKUX
peakuui

XapakTepu3oBaTh  BIIASIHUE
W3MEHEHUS KOHIICHTpAIlu1

BCIICCTB, pCaknuu CpcAbl U
TEMIICPpATypbl Ha CMCHICHUC
XUMHUYCCKOT'O paBHOBECH .

HpaKTI/IKO'OpI/IeHTI/IpOBaHHHe TCOPECTUYCCKHUC

3aJjaHsd Ha aHajlu3

(1)aKTOp0B, BJIMAIOINIUX Ha U3MCHCHHC CKOPOCTHU XUMHYECKOM pCaKuuu.
HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIe 3alaHuA Ha IMMPUMCHCHUC TPpHUHIMIIA Jle-

[ITarenpe U1 HAXOXKACHUS HAIPABICHUS CMELICHUS pPABHOBECUS
XUMHUYECKON peakluu U aHaiu3 (aKTOpOB, BIUSIOUIMX Ha CMELICHHE

XUMHYCCKOTI'O0 paBHOBECHS.

Paspnen 6. PacTBopsl

I/ICCJICZIOBaTb HCTUHHBIC PACTBOPLI € 3a/ITaHHBIMUA XapPaKTCPUCTUKAMHU

6.1

OK 2.
OK'5.

Ilonsarue o
pacTBopax

PazauyaTh HCTHHHBIE PacTBOPBLI.

1. 33,[{3.‘-11/1 Ha IPUTOTOBJICHUEC PACTBOPOB.

2. HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIe PACUCTHBIC 3aJaHUA Ha JUCIICPCHBIC
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH

OK 6 CHCTEMBI, HCIIOJIb3YeMbIe B OBITOBOM M MMPOU3BOICTBEHHOM
JeSITeTbHOCTH YEJIOBEKA.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COEePKAHUE TPUKJIIATHOTO MOXYJIs)

Pazgen 7. Xumusi B ObITY M IPOM3BOJCTBEHHOM €ATEJIbHOCTH YeJI0BeKa
OueHuBaTh NOCJIEACTBHS OBITOBOI U MPOM3BOJACTBEHHOI JAeSITEJIbHOCTH YeJI0BEKA ¢ MO3ULMIA IKOJIOTMYeCKOil 0€30MacHOCTH

7.1 OK2. (Xumus B OwbiTy u|OneHUBATH nocneacteus |Keiic (c yuerom Oyayiieit npodeccuoHanbHOM 1eATeTbHOCTH)
OK 5. |mpou3BOACTBEHHOM | OBITOBOM u |Bo3MoXHEBIE TEMBI KEVCOB:
OK 6 |medaTenbHOCTH MIPOU3BOICTBEHHOMN 1. IToremenne KaMMaTa U BBICBOOOJKICHHWE Ta30BBIX THAPATOB CO JHA
yeJI0BEKA NeITEIbHOCTH  4YeJoBEeKa C |OKeaHa.
MO3ULU I AKOJIOTHYECKOH |2. Byayiue maTepuasl 1 MpuOOPOCTPOCHUS.
0e301macHOCTH 3. HoBble MaTepHaisl J1si COJTHEYHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE PaCTUTEJIHHBIX IIPENapaToB

25




