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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHOUIIJIMHBI «XUMMS»

1.1. MecTo0 IMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpodeccCHOHATbHOMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
06pa3oBaTeNbHON  IIPOrpaMMbl  clieluambHOCTH:  54.02.01  JIM3AMH  (ITO
OTPACJIAM).

TpynoeMKoCTh TUCIMITIIMHBI « XUMHsD» Ha 0a30BOM YPOBHE COCTaBIIsIEeT 72 yaca.

JucuuruinHa usydaercs B 1 1 2 cemecTpax.

Bupa yueOHoi# padoThl Oo0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI M CHUIIIMHBI 72
1 cemecTp 36
TEOPETUICCKOE 00yUCHHE 18
PAKTUYECKUE 3aHATHUS 18
2 cemecTp 36
PAaKTHYECKUE 3aHATUSA 34
IMpome:xyTouHas aTTecTaluA (3a4€T C OLCHKOM) 2

1.2. Hesaun v mui1aHUpPyeMble Pe3yJibTAThl 0CBOCHM S AUCIUIIIUHBI

1.2.1. lean u1 3a71a4m JUCUUIJINHBI

dopMupoBaHUE y CTYJCHTOB MPEACTABICHUS O XHMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHHUN B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3amauu TUCUMILIUHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
MPOLIECCOB U SIBJIEHUM B OKPYXKAIOWIEHW CpEAE, LEJTOCTHOM HAYYHOM KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMyJIbl HEOPTAHMYECKUX M OPTaHUYECKHUX
BEILIECTB, YPABHEHUS] XUMUYECKUX PEAKIIUM, OOBACHITh UX CMBICI, UHTEPIPETUPOBATH
pPE3YJIbTAaThl XUMUUYECKUX DKCIIEPUMEHTOB,



3) chopMHUpOBaTh MPEACTABICHUS O TMPOBEACHUM TMPOCTEHININX XUMHUYECKUX
AKCIEPUMEHTANIbHBIX UCCIIEIOBAaHUM C COOII0O/ICHHEM MPaBUi 0€30MaCHOTO OOpalleHUs
C BEILIECTBAMU U JJAOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs HCIOJIb30BaTh MH(OPMALUIO XHMHYECKOIO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUSI CBOCH NEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKd U
TEXHOJIOTHUH JIJIS1 pa3BUTHS COITUATBHON U TTPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHoBe ®I'OC COO
Koa un ILiianupyembie pe3yabTaThbl 0CBOCHUSA TUCHMILIMHBI
HANMEHOBAHU
e
(popmupyembI Oo0uue JucuuniaMHapHble
X

KOMIIeTeH UM

OK 01. B yacTu TPya10BOIro BOCIIUTAHUS: - BJIAJETh CHUCTEMOM XHWMHWYECKUX 3HAHUM, KOTOpasd

BriOupatb - TOTOBHOCTh K TpPYIdy, OCO3HAHHME IIEHHOCTHU | BKJIIFOYAET: OCHOBOIIOJAralolue MOHITUS (XUMUYECKUU

CIOCOOBI MacTepCTBa, TPYA0TIO0HE; 3JIEMEHT, aTOM, 3JICKTPOHHAs 000J04YKa aroma, s-, p-, d-

pelieHus 3aj1a4 | - TOTOBHOCTh K  AKTMBHOM  JICSTENIBHOCTH | DJICKTPOHHBIE OpOWTAIM  aTOMOB, HOH, MOJEKYya,

npodeccruoHan | TEXHOJOTUYECKOM U COIIMAIbHON HAMPABIIEHHOCTH, | BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb

BHOWU CIIOCOOHOCTh MHMIIMMPOBATH, TUIAHUPOBATH U | OKUCIICHUSI, XUMUYECKasi CBS3b, MOJIb, MOJISIPHAsI Macca,

JEATEIBHOCTH | CAMOCTOSITEIBHO BBINOJIHATH TAKYIO IE€STEIBHOCTD; | MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIET,

IIPUMEHUTEIIBH | - MHTEPEC K pa3IuYHbIM chepam | GyHKIIMOHANIbHAS TPYIITIA, PaIUKal, U30MEPHsl, U30MEPHI,

0 K pa3JIMYHbIM | TPO(EeCCHOHATBLHOM 1eITeTbHOCTH, FOMOJIOTHYECKUN  psii, TOMOJIOTH,  YTJIEBOAOPO/IBI,

KOHTEKCTaM OBJilaileHHe  YHMBEPCAJBbHBIMH  y4eOHBIMH | KUCIOPO/I- 151 a30TcoepKaIume COEIMHEHUS,
MO3HABATEJIbHbIMHU ICHCTBUAMMU: OMOJIOTUYECKH aKTHUBHBIC BellecTBa (yIJIEBOJbI, >KUPBI,
a) 0a30BbIe JIOTHYECKHE IeHCTBHSA: OelKu), MOHOMEp, TOJUMEp, CTPYKTYpPHOE 3BEHO,
- CaMOCTOSITETTEHO dbopMyIIUpoBaThH Y | BHICOKOMOJICKYJISIPHBIE COCIMHEHMS, KpUCTaInyecKas
aKTyaJIM3upoBaTh MpPoOJIeMy, paccMaTpUBaTh €€ | PEIIeTKa, TUIIBI XUMHUYECKUX peaKkiuid (OKUCIUTEIIBHO-
BCECTOPOHHE; BOCCTaHOBHUTEbHBIC, 3K30-U SHIOTCPMHUUECCKUE, PEAKIIUN

- yYCTaHaBIIMBaTh CYIICCTBEHHBIH IIPU3HAK WM
OCHOBaHMS JUISl CPaBHEHUsS, KIaCCH(UKALMH U
000011IeHHS;

MOHHOTO oOMeHa), pacTBop, AIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI,  DJIEKTPOJUTUYECKAs  JIMCCOLIMAIMA,
OKHUCJIUTEIIb, BOCCTAHOBUTENIb, CKOPOCTh XWMHYECKOH
peaKkuu, XUMUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI




- ONpEeNeNsATh MeNIH JCATEIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS,
- BBISBIISITh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpUBaeMbIX SBICHUSIX;

- BHOCUTh KOPPEKTUBBI B JICATEIBHOCTD, OLICHUBATh
COOTBETCTBHE pE3yJbTAaTOB IIEJISIM, OIICHUBATH
PHUCKU TIOCJIEICTBUN NEATEIIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUHU
YKU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJIJICTh HAaBBIKAMH Y4eOHO-HUCCIICI0BATEIIbCKOMN U
IIPOCKTHOM JIESITEIIFHOCTH, HAaBBIKAMU Pa3peIieHUs
npo0iem;

- BBIIBJISITH TPUYUHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UPOBaTh 3a/1auy, BBIJBUTATh TUIIOTE3Y €€
pelieHusl, HaXOJIUTh apTyMEHTBI JUIST
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh
napameTphl U KPUTEPHUH PEIICHUS;

- aHAJU3HUPOBATH TOJYUYCHHbIC B XOJ€ PEIICHUS
3a/laui pe3yJIbTaThl, KPUTHUUYECKU OIEHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPaAKTUYECKYIO0 00JIaCTH KU3HEACATSILHOCTH;

- yMeThb HHTETPUPOBATHh 3HAHUS U3 Pa3HBIX
MIPEIAMETHBIX 00J1acTei;

- BBIABUTaTh  HOBBIC  WJICH,
OPUTMHAJIBHBIC MMOJIXO0/IbI U PEIICHUS;

3aJaBaTb

npeiaraTh

(Teopusi XUMUYECKOTO CTPOCHHUS OPraHUYECKUX BEIECTB
AM. bytneposa, TEOpHUs BIICKTPOIUTUYECKON
avccouannu, nepuoandeckui 3axkon /.M. Menneneena,
3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHUH,  (PAKTOJIOTMYECKUE
CBEICHUS O CBOICTBax, COCTaBe, IIOJy4YeHUU U
0e301acHOM HCIIOJb30BaHUU BOKHEUIITUX
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTU YEIOBEKA;

- YMETH BBISBIISITh XapaKTEPHbIC IPU3HAKU U B3aUMOCBSI3b
V3YUYCHHBIX TOHSATHUM, TPUMEHSATH COOTBETCTBYIOIIHE
NOHATHS TpPU  ONKHCAHUU CTPOECHHSI M  CBOWCTB
HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB U HX
NPEBPALCHUN; BBISBIATh B3aUMOCBSI3b XHMHYECKHX
3HAHUW C TOHATUSMH U TPEACTABICHUSIMU JPYTHUX
€CTEeCTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh WUCIIOJIb30BaTh HAWMEHOBAHUS XHWMHUYECKUX
COCIMHEHUN MEXAYHApPOJAHOTO COK3a TEOPETHUUYECKOU U
NPUKIAJHOM XMMUU W  TpPUBHAJIbHBIE  Ha3BaHUs
BOKHEUIIMX BeEIIECTB (ITWICH, AalleTWICH, TJULEPHUH,
denon, dopmanpaerua, YKCyCHas KHUCIIOTa, TJIMIUH,
yrapHbIN ra3, yriIeKUCIIbli ra3, aMMHakK, TalieHas u3BeCTh,
HEramieHas U3BeCTb, NUTbEBas COJa U JIPYTHUX),
COCTaBJISITH ()OPMYJIbI HEOPTAHUYECKUX U OPTAaHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEaKIUN, OOBICHITH
UX CMBICH;, MOJTBEPKIATh XapaKTePHbIE XUMHUUYECKHUE
CBONCTBA BEILIECTB COOTBETCTBYIOIIUMU
AKCIEPUMEHTAMHU M 3alUCIMH YPAaBHEHUN XUMHUYECKHUX
peaKLHnii;




- CITOCOOHOCTH MIX MCIIOJIb30BAHUS B
II03HABATECILHOU U COHI/I&J]I)HOﬁ ITPAKTUKC

- YMETh YCTaHABJIMBATh NPUHAJIC)KHOCTh W3YUYEHHBIX
HEOPraHMYECKUX W  OPraHMYECKHX  BEHIECTB K
ONpENCIICHHBIM KJaccaM W TpynmnaMm COEAUHEHUH,
XapaKTEepU30BaTh MX COCTAaB W BAXKHEWIIME CBOWCTBA;
ONpPENEeNATh BUJIBI XUMUYECKUX CBs3ed (KOBaJCHTHas,
MOHHas, MeTaJlJInyecKas, BOJIOPOJTHAS ), THIIbI
KPUCTAJUTMUECKHUX PEIIETOK BEIIECTB; KIACCU(DUITUPOBATH
XUMUYECKUE PEaKIINH;

- copMupoBaTh TPENCTABICHUA: O XUMHUYECKOM
COCTAaBIIAIIOIIEH €CTECTBEHHOHAYYHOW KAapTHHBI MHpA,
poNMM XUMUHA B TO3HAHUM SIBIICHWM TPUPOIBI, B
(GbOpMHUPOBAHUY MBIIIIEHUS W KYJbTYPhl JTUYHOCTH, €€
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM  JUIs
pelleHnusT TPaKTHYECKUX 334a4 U JKOJOTHYECKH
000CHOBAaHHOTO OTHOUIEHUSI K CBOEMY 3JI0POBbIO U
MPUPOTHOM CpEJIE;

- YMETh MPOBOJIUTH PACUYETHI N0 XUMHUUECKUM (hopMysiam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUNA C UCTOIh30BaHUEM
(bU3UYECKNX BEIWYUH, XapaKTEPHU3YIOIIUX BEHIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKHE 3HAHUS TSl IPUHATHS PEILICHUIN
B KOHKDETHBIX J>XU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM

OK 02.
Hcnons30BaTh
COBPEMEHHBIEC
CpelcTBa

B o0J1acTH HEHHOCTH HAYYHOT O MIO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIECTBEHHOW TPAKTHKH,

- YMETh IUIAHUPOBATh XHUMHUYECKUUA OSKCIIEPUMEHT
(mpeBpalieHus OpraHUuYECKUX BEIIECTB MPU HArPEBaHUU,
MOJy4YeHUE OTWIEHA W HW3Yy4YEHUE €ro  CBOMCTB,
KAQUeCTBEHHbIC pPEAaKUMU HA aJIbJETHAbL, Kpaxmal,




TIOWCKa,
aHaIn3a u
UHTEpIIpeTaln
U HHQOpMAIIH
u
uHPOpPMAIMOH
HbIC
TEXHOJIOTHH
ISt
BBITIOJTHEHMUSI
3aza4
npodeccronan
BHOU
JESTEIIbHOCTH

OCHOBAHHOTO Ha JIMAJIOTe KYJIBTYD,
CITOCOOCTBYIOIIIETO OCO3HAHHMIO CBOEro MecTa B
MOJINKYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YHMTATEIILCKON
KYJIbTYpbl KaK CpPEJICTBA B3aUMOJICVCTBUS MEXKIY
JIFOJIbMU W TIO3HAHUS MUPA;

- OCO3HAaHME IICHHOCTH HAy4YHOW AEATEIBLHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MNPOEKTHYIO |
UCCIIE0BATEIBCKYIO NEATEIbHOCTD
WHJVBHUIYaJIbHO U B TPYIIIIE;

OBiageHne  YHUBEPCAJbHBIMH  y4eOHBIMH

MO3HABATEJbHBIMU 1CHICTBUAMM:

B) padorta ¢ nHpopmanueii:

- BJIaJICTh HaBbIKAMU MOJyuYeHUs WH(OpMALUU U3
WMCTOYHUKOB paA3HBIX THIIOB, CaMOCTOSITEIHHO
OCYLIECTBIISATh TIOUCK, aHAIIN3, CUCTEMATU3AINI0 U
MHTEPIIPETANIO HH(OPMAIIMN PA3TUIHBIX BUIOB U
dbopm npeacTaBIeHUS;

- CO3[aBaTh TEKCTbl B Pa3jIMYHbIX (QopmaTax c
Y4eTOM Ha3HayeHus HUHPOpMAlMK U 1eJIEBOU
ayIUTOPUM, BBIOMpAs ONTUMaAJIbHYIO (QopMy
NpEICTaBICHUS U BU3yaIU3alliH;

- OLEHHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMallMK, €€ COOTBETCTBUE IIPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

- HUCMOJb30BaTh CpeAcTBa HHGOPMAIMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3allMOHHBIX  33aJad  C  COOJIIOJICHUEM

YKCYCHYIO  KHUCJOTYy; JIeHaTypauus OelIKoB  Ipu
HarpeBaHWM, IIBETHBIE pEAKIUU OCIKOB; COCTaBISAThH
peaKkuMy MOHHOTO OOMEHa, OMPENENsATh CPENy BOJIHBIX

pacTBOpPOB, KauyeCTBEHHbIE peakUMd Ha cCyibdart-,
KapOOHAT- W XJOPUA-aHUOHBI, Ha KAaTHOH AaMMOHWUS;
pemarb  JKCHEPUMEHTANIBHBIE 3aJa4ud [0  TeMaMm

"Metayutel" u  "Hemertamibl") B COOTBETCTBUM C
npaBWJaMH TEXHHKUA OE€30MACHOCTH MpU OOpalieHUuu C
BEIIECTBAaMU U JabOpaTOpHBIM  00OpYyJIOBaHHEM;
MPEACTABIATh PE3YIbTAThl XUMHUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyIMpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

- YMETh aHaJIM3UPOBaTh XUMHUYECKYI0 HH(POPMAIIUIO,
MOJIyYaEMYIO U3 pa3HbIX HICTOUHHUKOB (CPEICTB MacCOBOM
uH(popmaium, cetb IHTepHET U ApyTHE);

- BJAJETh OCHOBHBIMM METOJAaMU HAyYHOT'O TMO3HAHUS
BEIICCTB M XHUMHYECKUX sBJICHUU (HaOIIOAeHUE,
U3MEpEHUe, IKCIEPUMEHT, MOACITUPOBAHUE);

- YMETbh MPOBOJIUTH PACUYETHI 10 XUMUUECKUM (hopMysiam
U YpaBHEHUSM XUMHUUYECKUX PEAKIUNA C UCIOJIH30BAHUEM
(bU3UYECKNX BEIWYUH, XapaKTEPHU3YIOIIUX BEHIECTBA C
KOJIMYE€CTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbBIS
yCJIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; HMCIOJIb30BAThH
CUCTEMHbIC XUMUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHUIN
B KOHKDETHBIX J>KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM




TpC6OBaHI/II>’I 9ProHOMHKH, TCXHUKHU 6€3OHaCHOCTI/I,

TMTHEHBI, PECYPCOCOCPEKEHHUS, TPAaBOBBIX U
STUYECKMX  HOPM, HOpPM  HH()OPMAIMOHHOM
0e30MacHOCTH;

- BJIQICTh HAaBbIKAMU PaCIlO3HABAHUS U 3AIIUTHI
uH(pOopMalu, HTHPOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH;

OK 04.
OddekTrBHO
B3aUMOJIEHCTBO
BaTh U
paboTaTh B
KOJIJICKTUBE U
KOMaHj1e

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CAMOOIIPEICIICHHUIO;
-OBJIaJIcHUE HaBBIKAMHA y4e0HO-
HCCJIEIOBATENIbCKOM, MPOEKTHOM W COLMAJIbHOU
JeSITeIIbHOCTH;

OBiaagenue YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU J€fiCTBUSIMM:

0) coBMecTHas AesiTeJIbHOCTD.

- TOHMMaTh W WCHOJB30BaTh MPEUMYILECTBA
KOMaHJTHOW ¥ UHJIMBUTyaIbHOU pabOTHI;

- MPUHUMATh 1I€JIM COBMECTHOHN JEeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH NEUCTBUS T10
€¢ JIOCTH)KCHHIO: COCTaBIISITh IUIaH JICHCTBUH,
pacnpeaensiTh poju ¢ y4€TOM MHEHUN YYaCTHUKOB
00CYXKIIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHHMPOBATh U BBINOJHATH pabOTy B
YCIIOBUSIX peaIbHOTO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

- OCYLIECTBJISATh IMO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHHUITUATHUBHBIM

- yMETh IUIAHHPOBAaTb XUMHYECKUU IKCIIEPUMEHT
(mpeBpaleHus OPraHMueCKUX BEIIECTB IIPU HarpeBaHUM,

MOJIyYeHUE OTUJIEHAa W U3YUYCHHUE €ro  CBOICTB,
KAUeCTBEHHBIC pEAKIIUM Ha aJIbJETUJIbI, Kpaxmall,
YKCYCHYIO  KHUCJOTYy; JIeHaTypamusi OelIKoB  Ipu

Harp€BaHWH, ILBCTHBIC PCAKIIUU 6CJIKOB; COCTaBJIAITH
pPCaKOu HMOHHOI'O 06M€Ha, OIIPCACIIATE CPEAY BOIAHBIX

pacTBOpOB, KAadyeCTBEHHBIE pEaKIMU Ha Cyibdar-,
KapOOHAaT- W XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHS;
pemarb AKCHEPUMEHTANIbHbIE 3aJaud [0  TeMaMm

"Meramue" u  "Hemertamnsl") B COOTBETCTBHH  C
NpaBWJIaMU TEXHUKHA OE30MAaCHOCTH TPH OOpaIIeHUU C
BELIECTBAMU U JaOOpaTOpHBIM  O0OpYAOBAHHEM;
NPECTABISTh PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3anucy ypaBHEHUN COOTBETCTBYIOIIUX PEaKIMi U
(bopMyIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB.




OBJiageHne YHHBEPCAIbHBIMU PeryJisiTUBHBIMHU
JAEeUCTBUAMM:

') MPUHSITHE ce0s1 M IPYTUX JI0/Iei:

- MPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JIIOJEH
MIPU aHAJIM3€E PE3yJIbTAaTOB ACSATEILHOCTH;

- MpU3HABaTh CBOE MPABO W MPaBO JAPYTUX JIOJEH
Ha OIIMOKHU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C
MO3ULINU IPYTOro YeJIOBEKa;

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpY>Karolen
cpensl,
pecypcocbepe
YKEHUIO,
MPUMEHSTh
3HaHUs 00
U3MEHECHUU
KJIUMaTa,
TIPUHITUTIBI
OEpEKIUBOTO
MIPOU3BO/ICTBA,
b pexTuBHO
JIEVCTBOBATh B
Ype3BbIYaHBIX
CUTYaIHsIX

B 00s1acTH 3K0/I0rH4€CKOr0 BOCIIMTAHUSA:

- c(pOPMUPOBAHHOCTH HKOJOTHUYECKON KYJIbTYPHI,
[IOHUMAHUE BIIMSHUSA COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHUE  IPUPOJHOU U
COIIMAJIBHOM  Cpelbl, OCO3HAHHE TIJI00aTBHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

- IUIAHUPOBAHUE M OCYILECTBIICHUE JICMCTBUU B
OKpY)KaroIEeh Cpele Ha OCHOBE 3HAHUA LEJIeH
YCTOMUYHBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE AEHUCTBUM, TPUHOCAILIUX BPE
OKPYXaroUIEH Cpee;

- yYMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIC
AKOJIOTUYECKHE TOCIEACTBUSA MPEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- pacimpeHue OTbITa
AKOJIOTUYECKOW HAIPABICHHOCTH;
- OBJIAJICHHUE HABBIKAMU y4eOHO-
HCCJIEI0BATENIbCKOW, MPOCKTHOU U COLIMAJIbHOU
JNEATEIBHOCTH.

ACATCIBHOCTH

- chopMupoBaTh MPEACTABJICHUS: O XUMHUYECKOM
COCTaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTHHBI MHDA,
pOIM XHWMUHU B II03HAHWMU SIBJICHUM TIPUPOIBI, B
GbOopMHUPOBAHUN MBIIUICHUS W KyJIbTYpPhl JTUYHOCTH, €€
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM  JUIs
pelleHusT IPAaKTUYECKHMX 33a1a4 W DKOJIOTMYECKHU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
IIPUPOJTHOM CPEIIE;

- yMeTh  coOnrofaTh  MpaBWiia  IKOJOTHYECKHU
1eaecooOpa3HoOro TMOBEACHUST B OBITY M TPYAOBOM
JNEATEIbHOCTH B LEIAX COXPAHEHUS CBOETrO 3J0POBbS U
OKPYXarolel MPUPOJHON CPE/Ibl; YUUTHIBATH OMACHOCTD
BO3JCHUCTBUS Ha JKUBBIE OPraHU3Mbl OIPEICICHHBIX
BEIIECTB, MOHUMAs CMBICI TOKa3aTeysl MpeaeTbHOU
JOMTYCTUMOM KOHIIEHTPAIUU
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2. CTPYKTYPA M COJAEPKAHUE OBIIEOBPA3OBATEJBLHOM

JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Buj yuyeOHoii padoTsl

Oo0BeM B yacax

O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI TUCHUAIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 72
BT. 4.

TEOPETUICCKOE 00YUCHHE 18
MPAKTUUYECKUE 3aHITUSA 52
IMpoMe:kyTouHAast aTTecTANMA (3a4ET C OICHKOMN) 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

dopmupyem
HaumenoBanu pMHpY
Oo0bem ble
e pa3ieJioB u Conep:kanue y4eOHOr0 MATEpHAaJIa U MPAKTHYECKUE 3AHATHS
4acoB KOMIIeTeHIH!
TeM
"
1 2 3 4
OcHOBHOE coiep:KaHue 72
Pa3znen 1. OcHOBBI CTPOCHUS BellleCTBA 6
Tema 1.1. OcHOBHOe coaepxkaHue 4 OK 01
Ctpoenue T " 5
ATOMOB eopeTuYecKoe o0yyeHue
XUMHHCCKUX CoBpeMeHHass Mozelb CTpoeHUs aroma. CUMBOJMYECKUHN SI3BIK XUMHHU. XHUMWYECKUN
JIEMEHT
H/ICMCHTOB 1 AJIIEMEHT. DJIEKTpOoHHas KoHpurypanus aroma. Knaccupukanus XUMHUIECKHUX 3JIEMEHTOB
npupoja
pupona (s-, p-, d-amemenTsl). BajgeHTHBIC 3JIEKTPOHBI. BaleHTHOCTh. DACKTPOHHAS MPHPOIA 2
XUMHYECK . .
cexon XHMHYECKOM CBSI3U. DJIEKTPOOTPULIATEIILHOCTh. BUABI XMMHUYECKOM CBSI3M (KOBaJEHTHAs,
BSI3U
CBA3 MOHHAs!, METAJUTHYECKast, BOJOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTnyeckune 3aHATUSA 2
Pemenne 3amanuii Ha UCIIOJIB30BAHNE XUMUYECKON CUMBOJIMKH M Ha3BaHUM COCIUHEHUN
10 HOMEHKJIATYpe MEXIyHApOIHOIO COI03a TEOPETUYECKOW MU MPUKIAJTHON XUMHUHU H
TPUBHAIBHBIX HAa3BaHMM JIJII COCTaBIICHHS XHMHYCCKHX (OpMyd JIBYXaTOMHBIX 2

COeMHEHUN (OKCHUIOB, CYIb(HUIOB, THAPUIOB M T.I.) U APYTUX HEOPTAaHUYECKUX
COEIMHEHUN OTIEIBbHBIX KJIACCOB.

12




HpaKTI/I‘{eCKHe 3aaHUA Ha YCTAHOBJICHHUC CBA3U MCKIAY CTPOCHHUCM ATOMOB XUMHUYCCKUX
9JICMCHTOB MU IICPUOAUYCCKUM HN3MCHCHHUCM CBOMCTB XHMHMYECKHUX DJIEMEHTOB M HX
COCI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C ITOJIOKCHHUCM HGpHOHH‘{eCKOﬁ CHUCTCMBEI.

Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
Ilepnognuecku OK 02
# 39KOH U IpakTHuyeckue 3aHATHUS 2
rabmanta /1.1 [Tepuomnueckas cucrema xuMudeckux aiuemeHToB .M. MenneneeBa. @usnueckui
Menzeneesa cMmbici [Tepuonnueckoro 3akona J[.M1. MeHneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BEILIECTB B
COOTBETCTBHHU C MOJIOKEHUEM XUMHYECKOTO 31eMeHTa B [lepuoanueckoit cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoanueckoro 3axkona /.M. Menneneena.
[Iporuossl JI.1. MenaeneeBa. OTKphITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. 2
Pelienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTepU3alrIo
XAMUYECKHUX AJIEMEHTOB «MeTamIndeckue / HeMeTaJJIndeCKUe CBOMCTBA,
ANEKTPOOTPULIATENBHOCTh XMMUYECKHUX 3JIEMEHTOB B COOTBETCTBHU C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TOJIO)KEHUEM B IEPUOIMYECKON CUCTEME XUMUYECKUX deMeHToB J1. .
MenneneeBa»
Pa3znen 2. Xumnueckue peakuumn 10
Tema 2.1. OcHoOBHOe coaepxkaHue 4 OK 01
Tunbl
—— Teopernueckoe o0yueHune 2
peaxuui Krnaccudukaiys v THTIBI XUMUYECKUX PEAKITUN C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBnenue ypaBHEHHM peaKIfii COSTMHEHNS, Pa3IOKCHUSI, 3aMEIICHHs, OOMeHa, B
T.4. pEaKIU TOPEHUS, OKUCICHUSI-BOCCTAHOBIICHUS. 2

YPaBHeHI/IH OKHCJICHHA-BoccTaHOBIeHU. CTeneHb okuciaeHus. OKUCIUTEb 1
BOoccTaHOBHUTEIIL. COCTaBICHUE U YpPpaBHUBAHHUC OKHUCIINTCIbHO-BOCCTAHOBUTCIIbHBIX
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pCaKHI/Iﬁ MCTOOOM JJICKTPOHHOTO 0amanca. OKMCIUTEILHO-BOCCTAHOBUTEILHBIC pCakuuun
B IIpUPOAC, ITPOU3BOACTBCHHLIX IIPOLCCCAX U KUZHCACATCIbHOCTH OPIraHnu3MOB

IMpakTHyeckue 3aHATHUS 2
KonnuecTBeHHBIE OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacdeTel MO YpPaBHEHUSM XHMHUUYECKHUX peakuui. Mosb Kak eIuHUIa KOJIMYecTBa
BellecTBa. MonsipHast Macca. 3aKOHbI COXPAaHEHHSI MACChl U 3HEPTUU. 3aKOH ABOTaJpo. 5
Mousipublii 00beM ra3oB. OTHOCUTEIbHAS TUIOTHOCTh Ta3oB. Pacuersl Mo ypaBHEHUSIM
XUMHUYECKUX PEAKIU C UCTIOIB30BAHUEM MACChl, 00beMa (HOpMaJibHbIE YCIIOBUSA) ra30B,
KOJINYECTBA BEILIECTBA

Tema 2.2. OcHOBHOE coep:KaHue 4 OK 01

DJIEKTPOJIUTHYE OK 04
Teopernueckoe o0yuenme 2

cKas

AUCCOLHAINA M | Teopusi 3JIEKTPOJIUTAYECKON auccouuanuu. MOHBI. DIEKTPOIUTHI, HEIIEKTPOJIHTHI.

WOHHBI 0OMEH Peakimmu nonnoro oomena. CocraBiieHue peaKuHi/’I MOHHOI0 OOMEHa IIYTEM COCTaBJICHUS 2
VX MMOJIHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHH. KMCITIOTHO-OCHOBHBIE pEaKIIUU. 3aJaHUs
Ha COCTAaBJICHUE MOHHBIX PEAKIUN
IIpakTHyeckune 3aHATHUSA 2
Knaccuduxaims XuMudecKkux peakiui (1o coCTaBy M KOJMYECTBY UCXOIHBIX U
oOpasytomuxcs BeniecTB). [Ipu3Haku XUMHUYECKUX peaKIuil. 3ajaHus Ha COCTaBJICHHE 2
VIOHHBIX PEaKLUN

KonTpoJubHas
CrpoeHne BemecTBa 1 XUMHUYECKUE PEAKITUU 2

paodora 1

Pa3znen 3. CTpoeHue U CBOWCTBA HEOPTraHMYECKUX BeLIECTB 12
OcHoOBHOE coaep:kaHue 4
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Tema 3.1.
Knaccudukanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUYECKUX
BELIECTB

Teopernueckoe o0yuenme

[Ipeamet Heoprannueckoit xumuu. Knaccudukaius HeopraHU4eCKuxX BEIIECTB.
[Ipocthie u cioxHbIe BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI,
TUAPOKCUIBI, KUCIIOTHI, COJIM). B3auMOCBS3b HEOPraHMYECKUX BEIIECTB. ArperaTHbie
coctosiHuA BemecTBa. Kpuctammmaeckue u amopdabie BemecTBa. TUTIBI
KPUCTALTMYECKUX PEIIECTOK (aTOMHAs!, MOJICKYJIsIpHAs, MOHHAsS, METAJITMYECKast).
3aBUCUMOCTH (PM3MUECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKON PEIICTKH.
3aBUCUMOCTh XUMHYECKOW AKTUBHOCTH BEILIECTB OT BUJa XUMUYECKOW CBSI3U U THUIIA
KpUCTATNYECKOU pemeTku. [IpuarHbl MHOTO0Opa3us BEIIECTB

HpaKanecmle 3aHATHUA

HomenknaTypa HeOpraHWYeCKHUX BEIIECTB: Ha3BaHWE BEIIECTBA UCXOIS U3 UX
XUMUYECKOHN (hOPMYJIBI MU COCTABJIICHUE XUMUYIECKON (hOPMYJIBI UCXO IS U3 HA3BAHMSI
BemiecTBa 1o MmexayHapoaaon (MIOITAK) wiu TpuBrUanbHONM HOMEHKIIATYpPE.

Pemenne mpakTHYeCKUX 3aJaHUN MO KiIacCHU(pUKAIIMH, HOMEHKIATYPEe M XUMHYCCKUM
dbopMyaM HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHBIN Ta3, yTIIEKHCIBIN
ra3, aMMuak, raiieHasl i3BeCTh, HeralleHas U3BeCTh, MUThEBAs COJIa U APYTHX): HA3bIBATH
U COCTaBJISITH (POPMYJIBI XUMUYECKUX BEIIECTB, OMPEACIIATh MPUHAIJICKHOCTD K KJIacCy.
Hcrounnku xumudecko nHpopManuu (CpeicTB MacCOBOM MH(MOPMAITUH, CETh
Wurtepnet u npyrue). [louck nabopmanuu mo Ha3BaHUSM, UACHTUDUKATOPAM,
CTPYKTYpPHBIM (pOopMyJiam

OK 01
OK 02

Tema 3.2.
duzuko-

OcHOBHOE coep:kaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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XHUMHAYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEILIECTB

Metamibl. O6uue pusndyeckrue 1 XuMUYecKue cBocTBa MeTaioB. CrocoObl MOTyYeHUSI.
3HaYeHUE METAJUIOB M HEMETAUIOB B MPHUPOAE U JKU3HEACATEIBHOCTH YEJIOBEKa M
opranu3MoB. Koppo3usi MeTaymioB: BUIbI KOPPO3UHU, CIOCOOBI 3aIUTHI METAIOB OT
KOPPO3HH

Hemeramnpl. OOmue ¢u3ndeckue W XMMHYECKHE CBOWCTBA HEMETAIIOB. THUIUYHBIC
cBoiictBa HemeTauioB [V— VII rpynn. Knaccubukanuss u HOMEHKIATypa COSAMHEHUN
HeMeTaiuioB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B MPUPOJIC

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEIIECTB (OKCHUJIOB,
TUJPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBONCTB MPOCTHIX
BEILIECTB, BOAOPOAHBIX COSTMHEHHM, BBICIIIMX OKCUIOB U THIPOKCHIOB

HpaKanecmle 3aHATHUA

CocTaBiiecHME YpPaBHEHHM XWMHWYECKUX PEAKIHUM C YYAaCTUEM IPOCTBIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUJIOB METAJJIOB, HEMETAJIJIOB U
aM(OTEpHBIX DJIEMEHTOB; HEOPTraHMYECKUX KHUCIOT, OCHOBaHUNH U aM(OTEPHBIX
TUAPOKCHUIOB; HEOPTaHUYECKHUX COJIEH, XapAKTEPUYIOLIUX UX CBOWCTBA.

Pemienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMM HA CBOWCTBA, COCTAaB,
MOJIy4eHHE 1 0€301aCHOE MUCIOJIb30BaHNE BAKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITEIbHOCTH YEI0BEKA

Tema 3.3.

N nentudukarus
HEOPTaHUICCKUX
BEIIICCTB

OcHOBHOe coepxkaHmne

IIpakTHyeckue 3aHATHS

W neHTndukaius HeOpraHUIeCKUX BEIISCTB. Perenue 3a1a4 1o XUMHUYECKUM CBOHCTBaM
METAJUIOB ¥ HEMETAJUIOB, 10 PACIHO3HABAHUIO U IOJIYYEHUIO COCAWHEHUN METAIIOB U
HEMETAJLJIOB.

N nenTudukaims HEOPraHMIECKUX BEIIECTB C UCTIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKHX
CBOMCTB, XapakTEePHBIX KA4ECTBEHHBIX peakiuii. KauecTBeHHbIE peakinu Ha Ccyibdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS

OK 01
OK 02
OK 04

16




KonTposbHas
padora 2

CBoiiCcTBa HEOPraHUYECKHUX BEIIECTB

Paszgea 4. Ctpoe

HME U CBOMCTBA OpPraHmve€CKMuX BEIICCTB

30

Tema 4.1.

OcHOBHOE coep:KaHue

Knaccuduxanus
, CTDOCHHE U

Teopernueckoe o0yuenme

HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

IlosiBiieHne U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [Ipeamer opranndeckon
XUMUH. MeCTO U 3HaYeHUE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
XUMHUYECKOE CTPOCHUE KakK IMOPANOK COCIMHEHUSA aTOMOB B MOJIEKYJIE COIJIACHO X
BaJICHTHOCTH. OCHOBHBIE IOJIOXKEHUS TEOPHUM XHMHUYECKOIO CTPOEHHUS OPTraHUYECKHUX
coenuHeHuiin A.M. bBytiepoBa. VYTIepoAHbId CKEIET OPraHMYEeCKOM MOJEKYJIBI.
3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHHS MOJeKyn. M3omepusa u
HU30MEDBL.

[lonsitue o (¢yHkuvoHansHOM rpynne. Pagukan. [lpuHuunel  kinaccuduxanum
OpPraHWYECKUX  COEeNMHEHWH. MexayHapolHass  HOMEHKIATypa W [PUHLMIIBI
HOMEHKJIATypbl OpraHu4ecKux coeinHeHu. [lonsTre 00 a30Tcoaepkamux COeTMHEHMSIX,
OMOJIOTMYECKH AaKTHBHBIX BellecTBax (yrjieBojax, JKupax, Oeiakax | J1p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HoMenknaTypa OpraHMYeCKUX COCIUHEHUN OTIEIbHBIX KJIACCOB (HACHIIIEHHEIE,
HEHACBHIIICHHBIC W apOMaTUYECKUEe YTJEBOJOPOJbI, CHUPTHI, (HEHOJIbI, alIbJACTUIbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI u Jp.) CocTaBieHHE TIOMHBIX W COKpaIIEHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB, HCIOIB3YS HX
Ha3BaHMUs 10 CUCTEMATHYECKONW W TPUBUAJIBHOW HOMEHKJAType (3THIICH, alleTUJIEH,
riuepuH, Geron, Gopmanbaeru, yKCycHash KUCIOTa, TauIuH). PacueTsr mpocreimeit
(bopMyITbI OPraHUYECKONW MOJIEKYJIBI, HCXOJIsI M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
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Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COEIMHEHUU

OcHOBHOE coep:KaHue

18

Teopernueckoe o0yuenme

OU3UKO-XUMUYECKNE CBOWCTBA OPraHMYECKUX COCIWHEHUN OTACJIBHBIX KJIACCOB
(ocobeHHOCTH KiTacCU(UKAIIUA U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJOTUYECKUHN Psij U
obmas dopmyna; n3oMepus; GU3NIECKHE CBONMCTBA; XMMHYECKHE CBOMCTBA; CIIOCOOBI
MOJTYUYCHHUS]):

— MpeJeNbHBIC YIIeBOAOPOILI (AJIKaHBI U HUKIIOAJIKaHbI). 'opeHre MeTaHa KaKk OJWH U3
OCHOBHBIX HCTOYHHKOB TEIJIa B MPOMBIIUICHHOCTH M OBITYy. CBOMCTBa HPHUPOIHBIX
YIJIEBOJIOPOIOB, HAX0XKACHHUE B IIPUPOE U IPUMEHECHHUE aJKaHOB;

— HempeaenbHble (AIKEHBI, AIKWHBI U alIKaJUE€HbI) U apOMATHYECKHE YIJIEBOIOPO/IBI.
["opeHue aneTusieHa KaKk ICTOUHHUK BRICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIs1 CBAPKH U PE3KHU
METaJlJIOB

— KHCIIOPOJICOAepKAINE COSTUHEHHS (CIIUPTHI U (HEHOJBI, KapOOHOBBIE KHCIOTHI U
ahupbl, adbJACTHABl M KETOHBI, XKHUPBI, YIJIeBOAbI). IIpakTHueckoe IPUMEHEHHUE
STUJICHTJIMKOJS, TiaullepuHa, ¢eHona. IlpumeHenune Qopmanbaeruaa, areraibaeruia,
YKCYCHOM KHCJIOTBI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA
MblJia

— a30Tco/epKaIme COCIUHEHUA (aMuHBI " AMUHOKMCIIOTHI, OeNKn).
BrICOKOMOJIEKYJISIpHBIE COCIMHEHUSI (CUHTETUYECKHE U OHOJOTHYECKH-aKTHUBHBIC).
Monomep, monuMmep, CTPYKTypHOe 3BeHO. [lommMmepusarus STHIIEHAa KakK OCHOBHOE
HaIpPaBJICHUE €r0 UCIIOIb30BaHUS.

['eHeTHyecKas CBI3b MEXIY KJIacCaMU OPTaHUYECKUX COCAMHEHUN

IIpakTnyeckune 3aHATHS

16

CBoiicTBa OpraHMYEeCKMX COEAMHEHHM OTIENbHBIX KJIaccoB (TpUBHAJIbHAs U
MEXIYHAapOJHAasi HOMEHKIJIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJyYEHUS):
npenaebHble (aTKaHbl U [UKIOAIKAHbI), HEMIPEAENIbHbIE (AJKEHbI, aJIKUHbBI U aJIKaJUEeHbI)
U apOMaTHYECKUE YTIEBOAOPObI, COUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,

OK 01
OK 02
OK 04
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AJIbACTUABI U KCTOHBI, daMHUHbI U dMHWHOKHUCJIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIWMHCHUA.
3a,ZlaHI/I$I Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHNYCCKHUX pCaKHI/Iﬁ C Y4aCTHUCM OPraHHYCCKUX
BCIICCTB HAa OCHOBAHHH UX COCTaBa U CTPOCHUA

CocraBneHue cxem peakiuil (B TOM YUCJIE M0 MPEAJIOKEHHBIM LIETI0YKaM MPEBPaIICHHI ),
XapaKTepU3yIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKHX COCAMHEHHM OTIEIbHBIX
KJIACCOB, CHOCOOBI HX TIOJYYEHHMS M Ha3BaHHE OPraHUYECKUX COCJAMHEHHM 110
TPUBUAJILHOM WIJIM MEXIYHAPOJIHON CUCTEMATUUECKON HOMEHKIATYPE.

Pemiennie  MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUd Ha  CBOKMCTBA
OpPTraHUYECKUX COCTMHEHUN OTACIBHBIX KIACCOB

Tema 4.3.

N nentudukanus
OpraHUYECKUX
BEILIECTB, X
3HA4YCHUE U
IpUMEHEHHUE B
OBITOBOM U
MPOU3BOJICTBEHH
ou
NEATEeIIbHOCTH
YyeJIoBeKa

OcHOBHOe coxepxkanmne

Teopernueckoe 00yueHnune

buooprannueckue coeguHeHus. IlpumeHeHwe W Ouonoruyeckas poyib YTJIEBOJIOB.
OkwucieHue yrieBoI0B — HCTOUHHUK YHEPTHH KMBBIX OpraHu3MoB. O0acTu IPUMEHEHUS
amMuHOKHCTOT. [IpeBpamienns OeTKOB MUIMM B OpraHu3Me. buosormueckue (QyHKIUH
oenkoB. buonormueckne (QpyHKIMU KUpoB. Poib OpraHMueckold XWMHUU B PEIICHUH
po0JieM NUIIEBON O€30MaCHOCTH

IIpakTHyeckue 3aHATHS

Ponb oprannyueckoil XuMum B PeIIeHUH MPOOJIEM SHEPreTHYECKOl 0€30MacHOCTH, B
Pa3BUTHHU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB 3HEPIUHU
(ayIbTepHATUBHBIE UICTOYHUKH 3HEPIrHuH). ONacHOCTh BO3ECHCTBHS HA JKUBBIE OpPraHU3MBbI
OpraHUYECKUX BEIIECTB OTJAEIBHBIX KJIACCOB (YIJIEBOJIOPOIbI, CIUPTHI, (DEHOJIBI,
XJIOPOPraHUYECKUE POU3BOIHBIE, AJIBIETUIBI U JIP.), CMBICH I0KA3aTeNs IPEAEIBHO
JOMYCTUMOM KOHILEHTpauu

OK 01
OK 02
OK 04
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HI[CHTI/I(l)I/IKaHI/IH OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIAaCCOB (Ha IMpUMCEpe
AJIbJACTUAOB, Kpaxmalia, YKCYCHOﬁ KHCJIOTHI, OCIIKOB H T.H.) C HCIIOJIB30BaHHCM HX
@HSHKO-XHMI/I‘IGCKI/IX CBOMCTB M XapaKTCPHBIX Ka4YCCTBCHHBIX peaKuHﬁ. I[eHaTypaum{
Ocika IIpY HAarpCcBaHHMU. HBCTHLIG pPCaKkunun OenkoB. BO3HUKHOBEHHE aHAJIMTHYECKOTO
ChurHajla ¢ TOYKH 3pCHHUA XHMHUCCKHX IIPOLCCCOB IIPpH IIPOTCKAHHNHN Ka4eCTBECHHOM
pCaKkuuu, HO3BOJ’I$IIOHI€I>1 I/II[GHTI/I(l)I/II_[I/IpOBaTB MNpCAJIOKCHHBIC OPraHUYCCKUC BCIICCTBA

KonTposbHas Cr .
paGoTa 3 PYKTYpa U CBOMCTBA OPIraHUYECKUX BEIIECTB
Paszgen 5. KuHerHyeckHe W TePMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX
peakuuit
CkopocTb OcHOBHOE coep:KaHue OK 01
XAMHYECKUX OK 02
peaxmyii, Teopernueckoe o0yuenme
XuMuieckoe CKOpOCTh peakilfy, €e 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOIINX
PaBHOBCCHC BCIICCTB, KOHICHTpAallMd pCarupyrolux BEIICCTB, TEMIECpaTypbl W  IJIOLIAAH
pPEaKIMOHHON TIOBEpXHOCTH. TeruioBble A(M(EKTHI XUMHUECKMX peakiuil. JK30- |
SHJIOTEPMHUYECKHUE, PEAKIIUH.
O6paTtuMoCTh peakiuii. XUMHUUYECKOE PaBHOBECHE U €ro CMEIICHUE MOJl JIeUCTBUEM
pa3uuHbIX (aKTOPOB (KOHIIEHTpAIMs PEareHTOB WJIM MPOJAYKTOB PEaKIlUH, JaBJICHUE,
TeMmreparypa) JUisi CO3JaHUsl ONTUMAJbHBIX YCIOBUM TMPOTEKAHUS XUMHUYECKUX
npoueccos. IIpunmun Jle [larense
IIpakTHYyeckue 3aHATHS OK 01
OK 02

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHajdu3 (PaKTOPOB, BIMSIONIUX Ha
W3MEHEHUE CKOPOCTH XUMHYECKOW peakluu, B T.4. C MO3ULUH SKOJIOTHYECKU
I1€JI€CO00Pa3HOTO MOBEICHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIENISIX COXPaHEHUS
CBOETO 3JI0POBbA U OKPYKAIOIIEH HPUPOIHOU CPEBI.
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Pemenue IMPAKTUKO-OPHUCHTHPOBAHHBIX BaﬂaHI/Iﬁ Ha IIPUMCHCHUC ITPUHIUIIA Jle-1llarenbe
I HAXOXKACHUS HaIIPpaBJICHHUA CMCIICHUA PABHOBCCHUA XUMHYECKOM PCaKI 1 aHaAJIN3
q)aKTOpOB, BJIMAIONINX HAa CMCIICHHUC XUMHNYCCKOT'O PABHOBCCHUSI

Paznen 6. PacTBopbl

[TonsiTue o OcHoBHOe coaep:kaHue OK 01
pactBopax 1 OK 02
PaKTHYeCKHe 3aHATHS OK 04
PactBopenue kak ¢uzmko-xuMuueckuit mpoiecc. PactBopel. CriocoObl MPUTOTOBICHUS
pactBopoB. PactBOopumocTh. MaccoBas [0y pacTBOPEHHOro BemiecTBa. CMBICT
MOKa3aTessl MPEIEIbHO JOMYCTUMOW KOHUEHTPAMH W €r0 HMCIOJIb30BAHHE B OLICHKE
AKOJIOTUYECKOM 0€30MaCHOCTH.
[IpaBuia 3KOJIOTMYECKH 1E7€CO00pa3HOT0 MOBEACHUS B OBITY U TPYJOBOM JI€ATEIHHOCTH
B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYXKAKOLIEH IPUPOAHOM CPEABI; OIACHOCTH
BO3JICVCTBUS Ha )KUBBIC OPTaHU3MBbI ONPEAECIICHHBIX BEIIECTB.
Pernienre npakTUKO-OPUEHTUPOBAHHBIX pACYETHBIX 3aJJaHUI Ha PACTBOPHI, UCTIOJIB3YEMbIE
B OBITOBOM W TIPOM3BOJICTBEHHON JIEATCIHPHOCTH 4YeJOoBeKa. PereHue 3amad  Ha
IIPUTOTOBJICHUE PACTBOPOB 3aJIaHHOM (MaccoBoi, %) KOHIEHTparuu (C IPaKTHKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMU) U ONIPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.
Paznesn 7. XuMus B ObITY M IPOU3BOJICTBEHHOM 1eATEILHOCTH YeJI0BeKa OK 01
OK 02
XuMmus B ObITY U [OCHOBHOE COIepKAHUE
MPOM3BOJCTBEHH OK 04
oif IIpakTHUyeckue 3aHATHS OK 07
ﬁ:ﬁgiﬁj:omn Hogeiimue 1o0cTHXEHUA XUMUYECKOW HAYKU U XUMHUYECKON TEXHOJIOTUHU. POb XuMuu B

00eCIeYeHNN HKOJIOTHYECKOM, DHEPreTHUECKOW M TMHINEBONW OE30MacHOCTH, Pa3BUTHHU
MenuuuHbl. [IpaBuna mowcka M aHaiM3a XUMHUYECKOW HHGOpMAlUM W3 Pa3IUYHBIX
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UCTOYHUKOB (Hay4dHasl M y9eOHO-HayJHas JIUTepaTypa, CpEeICTBA MaCCOBOM MH(OpMAIINH,
cetb HTEpHET).

[Towck n aHanM3 KEHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOTHHA C yUETOM
Oyaymiet mpodeccHoOHANBHON AEATeIPHOCTH 10 TeMaM: BaKHEWINNE CTPOUTEIhHBIC
MaTepHabl, KOHCTPYKIIMOHHBIC MaTEPHAIIbI, KPACKH, CTEKIIO, KEpaMUKa, MaTepUaIIbI JIJIs
AJIEKTPOHUKH, HAHOMATEepUabl, TEKCTUIbHBIC BOJIOKHA, WCTOYHHKHA DHEPTHUH,
OpraHUYECKUE U MUHEPATbHBIC YI0OPEHHUS, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUSI.
3ammra: [IpenacraBieHue pe3yiabTaTOB PEIICHUS KEHCOB B (opMe MHUHHU-TOKIAAa C
Mpe3CHTalUEH

IIpomexyTouHasi aTrecTauus Mo TUCUUILUIAHE (3a4€T C OLIEHKO)

Bcero

72
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3. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA3OBATEJIBHON TUCHUATIIMHBI

KoHTpoiib u ol1eHKa pe3yIbTaToB 00y4YEeHHs OCYIIECTBIISIETCS MIPENoaBaTeeM B
MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHITUN, TECTUPOBAHUS, & TAKKE BBITIOJTHECHUS
00ydJaronuMucs UHANBUAYATBHBIX 3alaHul. Pe3yapTaThl 00yUYeHUS ONPEACIAIOT, YTO
oOydJarorecsi JOJDKHBI 3HaTh, MOHWMATh W JEMOHCTPHUPOBATh IO 3aBEPIICHUU
W3yYECHUS TUCUUTLINHBI.

Jist popMupoBaHUsl, KOHTPOJS M OILIEHKH PE3yJIbTaTOB OCBOCHUS Yy4eOHOId
JUCHUIUIMHBI UCIIOJNB3YETCS CHUCTEMAa OLEHOYHBIX MEPONPUATUMN, MPEICTABISIOIIAS
co00M KOMIUIEKC YUYEOHBIX MEPOIIPUSITHI, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00yUeHHUs U
chopmynupoBanHbix ¢ ydetom DOI'OC COO (mpeaMeTHbie pe3yiabTaThl IO
nucuumuinae) u GI'OC CIIO0.

Mopayas/Paznen/Te Tunbl OLEHOYHBIX
Pe3yabrart 00yueHust

Ne OK .
Ma MeponpusTHIA

| | OcHOBHOE coiep:kaHue

1 DopMyIHPOBATH

Pa3zngen 1. OcHoBBI
0a30BbI€ MOHATUA U

CTpOoCHUHA BEIIECTBA
3aKOHBbI XUMHUH

1.1 |OK 01 |Crpoenue atoMmoB |CoOCTaBIsATh 1. Tect «CTpoeHne aTOMOB
XUMUYECKUX XUMUYECKUE (POPMYJIIBI | XUMHUUECKHUX JIEMEHTOB U
DJIEMEHTOB U COCMHECHUH B IPUPOAA XUMUUECKOU
npupoza COOTBETCTBHUU CO CBSI3UY.

XUMHYECKOU CBI3HW |CTEINECHBIO OKUCIEHUS |2. 3a1a4yy Ha COCTABJIEHUE
XUMHUYECKHUX XUMU4YecKux Ghopmyi

BAJICHTHOCTH U (oKcHIOB, CyNIb(PUIOB,
ANEKTPOOTPHULIATENIBHO [TUIPUAOB U T.II.).
CTH 3. 3ananus Ha

CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUHU 11O
HOMEHKJIATYpe
MEXKIYHAPOIHOTO COKO3a
TEOPETUYECKOUN U
MPUKIAJHON XUMUU U

QJIEMCHTOB, UCXOJ U3 |ABYXAaTOMHBIX COCI[PIHCHI/IIZ

UCIOJIL30BAHUE XUMHUYECKOU

TPUBUAJIBHBIX Ha3BaHUM JJIA
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OK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OleHOYHBIX
MeponpPUATHH

COCTABJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
COeMHEHU (OKCUIOB,
CyJb(UI0B, THAPUIOB U T.II.)
U IPYTUX HEOPTaHHUECKUX
COCIIMHEHUI OT/IEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepnoauueckuii
3aKOH U Ta0IuIa
J.1. MennaeneeBa

XapakTepu30oBaTh
XAMHUYECKUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO’)KCHHEM B
MEPUOINYECKOU
CHCTEME XUMHUYECKUX
anemenToB JI.W.
MenneneeBa

1. Tect «MeTammmueckue /
HEMETAJJIMYECKHUE CBOMCTBA,
3JICKTPOOTPULIATEIILHOCTD U
CPOJACTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJI0KEHHUEM B
MEPUOJUYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. 1.
MenaeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHUE CBS3U MEXKITY
CTPOEHHUEM aTOMOB
XUMHYCCKHUX DJIEMEHTOB U
MEPUOINYECKUM N3MEHEHUEM
CBOMCTB XMMHYECKHUX
AJIEMEHTOB U UX COCIUHEHUM
B COOTBETCTBHUH C
MTOJI0KEHUEM
[Tepuoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJJaHUs Ha
XapaKTepH3alluio
XUMHUYECKHUX DJIEMCHTOB:
«MeTtannuueckue /
HEMeTaJlJIMUeCKUe CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
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OK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

TUnbl OLIeHOYHBIX
MepONPUATHH

CPOJCTBO K AJIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MMOJIOKCHHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKHUX DJIEMESHTOB
J.1. MenneneeBa»

Pa3nen 2.
XuMH4YecKHne
peakuuu

Xapakrepu3oBathb
THIBI XUMUYECKHX
peaxkuui

KonTpoabnas padora
«CTpoeHue BelecTBa u
XUMHUYECKHE PeaKIun»

2.1

OK 01
OK 04

THbl XUMUYECKUX
peakuuii

CocTaBisaTh peakiuu
COCJIMHECHUS,
pazyioxeHusi, 0OMeHa,
3aMeIleHUs,
OKHCJIUTEIILHO-
BOCCTaHOBHTCIILHEIC
peakIuu

1. 3amaum Ha cocTaBlICHUE
YPaBHEHUN pEAKIIUI:

— COCMHEHUS, 3aMEIICHUSI,
pazyioxeHusi, 0OMeHa;

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEIbHBIX
peaKiuii C UCOJIb30BAaHUEM
METOJa JIEKTPOHHOTO
Oananca.

2. 3a1a4M HaA pacyeT MacChl
BeIlleCTBA UM 00bEMa ra3oB
110 U3BECTHOMY KOJIUUECTBY
BEIIECTBA, MACCE MU 00BEMY
OJIHOTO U3 YYaCTBYIOIIIHX B
peaKkuu BELIECTB; PacuYEThl
Macchl (00béMa, KOJIMUeCcTBA
BEILIECTBA) MPOYKTOB
peaKkIuu, eciu OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DJIEKTPOIUTUYECKAS
JTUCCOTTHAITIS U
WOHHBI 00OMEH

CocCTaBiATh
ypaBHEHUS
XUMUYECKUX PEAKITUU
MOHHOI'0 0OM€EHa C
y4acTHEM

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
pEaKLUHM C y4aCTUEM KHCIIOT,
OCHOBAHUM U COJIEH,
YCTAHOBJICHHE U3MEHCHUS
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OK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

TUnbl OLIeHOYHBIX
MepONPUATHH

HCOPTaHNYCCKHUX
BCIICCTB

KHCJIIOTHOCTHU CPCAbI

Paznen 3. Ctpoenne
M CBOMCTBA
HEOPraHM4YeCKHUX
BeleCTB

HccaenoBarhb
CTPOEHHE U CBOMCTBA
HEOPraHMu4YecKux
BelleCTB

KonTtpoJsbnas padora
«CnoiicTBa
HEOPraHM4YeCKHUX BelleCTB)

3.1

OK 01

Knaccuduxkarus,
HOMEHKJIaTypa U
CTPOEHUE
HEOPraHUYECKUX
BEIIIECTB

Knaccudumnuponats
HEOPTaHUYECKUe
BEIIIECTBA B
COOTBETCTBUU C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTAaHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMUYECKON HOpMYIIbl UITH
COCTaBJICHUE XUMHYECKOMN
dbopMyIIbl UCXOIS U3
Ha3BaHUsI BELIECTBA 110
MEKyHApPOIHOW WU
TPUBHAIBHOU
HOMEHKJIaType».

2. 3agauyu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. IlpakTuueckue 3aganus 1o
KJ1accupuKaIiu,
HOMEHKJIAaType 1
XUMUYECKUM (popmyniam
HEOPTraHUYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. IIpakTueckue 3a1aHusl Ha
OIPENICTIEHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBA3U U TUIIA
KPHUCTAJUTMYECKON PEIIETKU

3.2

OK 01
OK 02

dusuko-xuMuuecKue
CBOUCTBA

YcraHaBauBaTh
3aBHCHUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOUCTB
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Monayas/Paznen/Te

Tunol OleHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MepONpPUATHI

HEOPTaHUYECKHUX XUMHYECKUX CBOMCTB |OKCUIOB, KACIIOT,

BEILIECTB HEOPraHUYECKUX OCHOBaHMM, aM(POTEPHBIX
BEILIECTB OT CTPOEHUS |TUIPOKCUIOB U COJICH.
aTOMOB M MOJIEKYJI, @ |2. 3aJlaHus Ha COCTaBJICHUE
TaK)Xe TUMa YPaBHEHHN XUMUYECKUX
KPUCTAILTNYECKOM peaKkuuii ¢ y4acTUEM
peLIeTKn IIPOCTBIX U CIOKHBIX

HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUJIPOKCHUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTepU3yOIUX UX
CBOMCTBA U CIIOCOOBI
MOJTyYEHUS.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]JaHUs] Ha
CBOMCTBA U IOJIy4YECHUE
HEOPTraHUYECKUX BEILIECTB
3.3 | OK 01 |Unentudukarus Uccnenosatn 1. ITpakTuko-
OK 02 |HeopraHmyeckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB peakiuu 10 COCTABJIEHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIIUN C
BEIIECTB y4aCTHEM HEOPraHUYECKHUX
BEILIECTB, UCIIOJIB3YEMBIX JIJISI
WX UACHTU(DUKAIIHH.
4 Paznen 4. Ctpoenne [UccienoBarn KonTtpoJsbHas padora

U CBOWCTBA cTpoeHue u cBoiicTBa («CTpoeHHe U CBOHCTBA

OPraHN4YecKuX OPraHU4ecKnx OPraHUYeCcKNX BellecTB

BelIeCTB BelleCTB
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Monayas/Paznen/Te

Tunol OleHOYHBIX

Ne OK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
4.1 |OK 01 |Knaccudukamms, Knaccudpunuposatsb 1. 3amaHus Ha cocTaBJIICHHE
CTPOCHHE U OpraHuyYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COEJIMHEHUH 110 TPUBUAIIBHOMN
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHOM
BEILIECTB CTPOCHUEM CUCTEMaTUYECKOU
HOMEHKJIaType.
2. 3ajaHus Ha COCTaBIIEHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYECKUX BEILECTB
OT/ICJIbHBIX KJIACCOB.
3. 3aaun Ha OMPEACIIEHUE
npocreiiieit hGopMyIibl
OpraHUYeCKON MOJIEKYJIbI,
UCXO/ISl U3 BJIEMEHTHOIO
coctana (B %)
4.2 |OK 01 |CgoiicTBa VYcraHaBIuBaTh 1. 3agaHus Ha cocTaBieHUE
OK 02 |opranmueckux 3aBUCUMOCTH (PM3UKO- |YPABHEHHN XUMUYECKHUX
OK 04 |coennHenuit XUMHYECKUX CBOMCTB |pEAKLINN C yHYaCTUEM

OPTaHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJI

OPTaHUYECKHUX BEIIECTB Ha
OCHOBAaHUHU MX COCTaBa U
CTPOEHHUS.

2. 3aganus Ha COCTaBJICHUE
YPAaBHEHUM XUMUYECKUX
pEeaKLMM, UIUTIOCTPUPYOLIHUX
XAMUYECKUE CBOMCTBA C
Y4E€TOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
peaKkIii ¥ TEHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HBIX KIIACCOB.

3. PacueTtHsle 3a/1a4u MO
YPaBHEHUAM PEAKILIUH C
Y4aCTHUEM OPTaHUYECKUX
BEIIIECTB.
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Monayas/Paznen/Te

TUnbl OLIeHOYHBIX

Ne OK PesyabTar 00yuyeHus .
Ma MepONpPUATHI
4.3 | OK 01 |MuerTuduxanus HUccnenosatn 1.IlpakTuko-
OK 02 |opranuueckux Ka4eCTBCHHBIEC OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |(BemecTs, ux peaKuuu 10 COCTABJICHUIO
3HA4YCHUE U OpraHUYECKUX XUMUUYECKUX PEAKIIUN C
MPUMEHECHUE B COEIMHEHUN y4acCTUEM OPTaHUYECKUX
OBITOBOM U OT/EJIbHBIX KJIACCOB  |BEWIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOJIb3YEMBIX ISl UX
NEATEIIbBHOCTH uAeHTUUKALMY B OBITY U
YeJnoBeKa MPOMBIILJIEHHOCTH.
5 Pa3zpgea S. Xapaxkrepu3oBaTh
Kunernueckue u  |BJMSIHUE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [paBHOBeECHE H
NPOTEeKAHUS CKOpPOCTh
XHMHYECKHUX XHMHYECKHX
peakuuit peakuui
5 |OKO01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTHUPOBAHHBIE
OK 02 |xumMHuuyecKux BJIMSIHUE TEOPETUUECKUE 3aJJaHUs Ha
peaKIuii. KOHIICHTpALIUU aHanu3 (hakTopoB,
XUMUYECKOE pearupyroumx BIIUSIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU
TEeMIIepaTyphl Ha peakiuu. [IpakTuko-
CKOpPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakuui Ha IPUMEHEHUE MTPUHIINATIA
Xapaktepu3oBaTb Jle-IllaTenbe mis
BIIMSIHUE U3MEHEHUS |HAXOXIEHUS HANpPaBJICHUS
KOHIICHTpAIMU CMEILICHUS paBHOBECHUSI
BEILIECTB, PEAKIIUU XUMUYECKON peakiuu U
cpedbl U TeMIepaTyphl |[aHan3 (HaKTOpOB,
Ha CMEIIICHHE BIIUSIONINX HA CMEIICHUE
XUMHYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS
6 Pa3nea 6. HccnenoBathb
PacTBOpbI HCTHUHHBbIE PACTBOPbI
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Monayas/Paznen/Te

TUnbl OLIeHOYHBIX

Ne OK PesyabTar 00yuyeHus .
Ma MepoNnpusiTUH
¢ 3aJJTaHHBIMHU
XapaKTepUCTUKAMM
6 |OKO0l |ITousarue o Paznuuats uctuaueie |1. 3a7a4n Ha NPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOpBI pPacTBOpPOB.
OK 04 Uccnenosats Gusuko- |2. [Ipaktuko-
XUMUYECKUE CBOMCTBA |OPUEHTUPOBAHHbBIC
VCTUHHBIX PACTBOPOB |pacueTHBIC 3aIaHUs Ha
JACTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbIC B OBITOBOM U
MPOU3BOJCTBEHHOM
eI TEILHOCTH YeJIOBEKa
7 Pa3znen 7. OneHuBaThb 3amura Keiica (¢ yueTom
Xumus B ObITY U [IIOCJICACTBUS Oyayurei
IPOM3BOJACTBEHHOI (OLITOBOM U npo¢eccuoHATbHOMN
AeATeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)
yeJioBeKa AeATEJILHOCTH
YeJI0BeKAa ¢ MO3UIMH
JIKOJIOTHYECKOM
0e30macHOCTH
7 |OKO01 |Xumus B ObITy U OuieHuBaTh Keiic (c yuerom Oyaymiei
OK 02 |npou3BOJACTBEHHOW |MOCIEACTBUS OBITOBOM [MPO(eCcCHOHAIbHON
OK 04 |nmesrempHOCTH U TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |4genmoBeka eI TEIILHOCTH Bo3MoOKHBIE TEMEI KENCOB:

YyeJIOBEKa C MO3UIMU
YKOJIOTUYECKOM
0€30I1aCHOCTH

1. IToTennenune kinmara u
BBICBOOOIK/ICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bBynymme matepuansl 1is
aBua-, MaIluHO- U
pUOOPOCTPOCHUS.

3. HoBsle maTepuans 1i1s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
pacTUTENIbHBIX ITPEnapaToB

30




4. YCJIOBUSI PEAJIU3ALIAU TIPOTPAMMBI OBIIEOBPA3OBATEJILHOI
T CTIUTLIAHBI

4.1. TpeOoBaHMsI K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuIo
Jns peanuzanuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJKHBI OBITh MPETyCMOTPEHBI
CleNyIolre CIelralbHble MOMEIIEHUs: y4eOHbI KaOWHET XMMHHM W/WIH y4eOHON
XUMUYECKOH JTab0paToOpHH.
OGopynoBanne yuyeOHOro Kkab0uHera (HArJSAAHbIE TOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJEJIEN MOJIEKYJI, MOJICJIA KPUCTALINYECKUX PEIIECTOK, KOJUIEKIUU

IMPOCTBIX W CJIOKHBIX BCIICCTB W/ uan KOJUICKOWH ITOJIUMCPOB, KOJUICKIUSA TOPHBIX

opoJl W MHHEpaoB, Tabnuia MeHnaeneeBa, ydeOHble (WIbMBI, LHGPOBBIC
00pa3oBaTeNbHbIE PECYPCHI.

Texnuueckue cpeacrBa 00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIPOM3BEACHUS  3ByKa, [PUHTEP, MYJIBTUMEIHUA-TIPOCKTOP C  DKPaHOM,
MYJbTUMEIUNHAA JIOCKA, YKA3Ka-MPE3CHTEP IS MPE3CHTALIHM.

HaumenoBanne OcHaleHHOCTh CHeUANBHBIX noMemeHuil u | [lepeyeHb  JIMIEH3MOHHOIO
CHEeNHAIBHBIX MOMeIIeHU I JJ1s CAMOCTOATEIbHON PadoThI NMPOrpaMMHOI0
NOMeIeHU " obecreyeHmsl.
NoMelleHu i IS
. PexBu3nTHI
CaMOCTOSITeJILHOM
paGoThi MOATBEPKIAI0LIEro
AOKYMEHTa
Aynutopus g | Criennanu3upoBaHHas MebOenb; MynbTuMenunitablil | Windows XP mo muneH3un
3aHATHI JICKIIMOHHOTO | TIpoekTop;  paboyee  mecro  mpemnomasarens, | OEM  Software (mocraBmmk
THUIA, TPYNIOBBIX U | OCHAILIEHHOE KOMIIBIOTEPHOM  TEXHUKOMU c | OO0 «CHucTeMHBIN
WHIUBUAYaJIbHBIX BO3MOXHOCTBIO TIOAKIIIOUEHUS K ceTu «HTepHeT» 1 | uHTerparopy», morosop Ne 22
KOHCYJIbTALUM, obecriedeHneM JocTyma B anexkTponnyto | 'K ot 16.12.2016 r.);
TEKYIIEro KOHTPOJSA U | uHpOpMalMoHHO-00pa3oBateiibuyto cpenxy KI'Y;
. o ) CBobonHO pacmpocTpaHsemMoe
MIPOMEKYTOUHOM 9KpaH TIEPEHOCHOH; JlIocka MeyoBas;, Yy4eOHO-
nporpaMMHoe  obecreueHue:
aTTecTaluu HaTJISIIHBIE TTOCOOHS, 00eCIeunBaIOIINe HATIISAHbIE | -
) LibreOffice (tun numeH3uu -
WUIIOCTpalliy;  HAabOpbl  JIEMOHCTPAaLMOHHOTO
GNU LGPL v3+)
o0opymoBaHUs
Aynuropust s | Crienpanu3upoBaHHas MeOenb, pabodee wmecro | Windows Pro 8.1 (mocraBiiuk
3aHSATHH JIEKIIMOHHOTO | MpernojaBareis;  MylnpTuMeauidHbld  npoektop; | OO0 Codr-naiit  [IpoekTsl,
W CEMHHAPCKOTO THIIA, | HKpaH; HOyTOYK; T0CKa MeJIoBast; yueOHO-HarsaHbIe | qoroBop NeS0155/51P4393 or
IPYIIIOBBIX u | mocobus, o0ecreunBarone Harmagaele | 12.12.2014 r.);
WHIWBUAYAJIBHBIX WUIIOCTpaMy;  Ha0Opbl  JIEMOHCTPAaLMOHHOTO
N CBobOonHO pacIpocTpaHsieMoe
KOHCYJIbTaINH, 000pyIOBaHHS
nporpaMMHoe  obecreueHue:
TEKYIIET0 KOHTPOJS U i
N LibreOffice (tum nuueH3un -
MIPOMEKYTOUHOM
GNU LGPL v3+)
aTTeCcTaIuu
Aynutopust uig 3aHsaTui | Cnenuanu3upoBaHHAs Me0enb; pabouee Mmecto | CrienMalibHOE  JIMIIEH3MOHHOE

CEMUHAPCKOIo THUIA,
TPYTIIOBBIX u
WH/IBUIYaTbHBIX
KOHCYJBTALIUM,
TEKyIIET0 KOHTPONSA W
IPOMEXKYTOYHOM

npenogaBareiis; J0CKa MEJIOBast

MporpaMMHoOe o0ecriedueHne He
UCTIOB3YeTCS
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arTecTaluu

JlabopaTtopus Crnenmanu3upoBanHas Mebenp; pabodee wecTo | CHeruanpHOe JTUICH3UOHHOE
(maboparopust MPEenoAaBaTens; T0CKa MeIoBas porpaMMHoOe 00ecrieueHre He
HEOPraHUYECKOU N HCTIOJIB3YETCS
JlaboparopHoe oOopymoBaHWE: CYIIMJIBHBIA — IIKad;
XMMUH),  TIOMEIICHNE anekrpomkagp cymmiabHelii CHOJI; Bechl 1abopaTopHble
JJIs1 XpaHCHUSI " | snexrponasie ADAM-HCB 602H; Becsr aHanmuTmueckue
00CTTy)KHBaHHUS CY-224C; wabop apeomeTpoB; Tmeub MydenbHas;
yueGHOrO neHTpudyra madopaTopHasi; BEITSKHBIC ITKAQBL, TUTUTKH
6 SNEKTPUUYECKUE;, XUMHYecKas JabopatopHas Mocyaa H
O0OpyAOBaHMS peaKkTHBHI; YIeOHO-HATIISIIHBIE TIOCOONS
[Tomemenmne mis | CienmanusupoBanHas Mebenb; pabounme Mecta, | Windows XP 1o  mureH3nm
CaMOCTOSATEIBHOM OCHAIICHHBIE  KOMIIbIoTepHOW  TexHumkod ¢ | OEM Software (mocraBmuk

paboThI O0YUAIOIIIHXCS

BO3MO>KHOCTBIO MTOJJKJIIOYEHHS K ceTh «HTepHeT» U
obecnieyeHnEM JocTyma B HIIEKTPOHHYIO
nH(pOPMaIMOHHO-00pa3oBarenbHy0  cpeay KIY;
nemoHctpanuonHast LCD-nanens; NpuHTEpPHI, B T.4.
OonbuieopMaTHBIN U BETHOW; CKaHEPHI (PopMaThl
A2 u A4); web-kamepbl; MUKPOGOHBI

000 «CucreMHBII
HWHTETpaTop», moroBop Ne 22
I'Kor 16.12.2016 1.);

AUWBC «Mapk-SQL»
(moctaBmuk HIIO «adOpM-
CUCTEMaY, JIOTOBOP Ne
260420060420 ot 26.04.2006

r.);

LibreOffice (tun numeH3uu -
GNU LGPL v3+);

Google Chrome
nunensuu — BSD);

(Tam

Adobe Reader Acrobat BC
(tum nunen3un — free)

ITomemenue
CaMOCTOSITEIbHOM
paboThI O0yUAIOIIIXCS

TUIS

CneumanusupoBanHas ~ meOenb;  paboume  Mecra,
OCHAIIICHHbIE KOMIIBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO
noakirodeHust k cetn «VHTepHeT» M obecnedeHneM
JocTyma B IEKTPOHHYIO HH(POPMALMOHHO-
obpazoBarenpHyto cpeny KI'Y; nocka menoBas

Windows Pro 8.1 (mocraBiuk
00O Codt-naiit IIpoexTsl,
nmoroBop NeS0155/51P4393 ot
12.12.2014 r.);

LibreOffice (tun numeH3uu -
GNU LGPL v3+);

Google Chrome
nunensud — BSD);

(Tum

Adobe Reader Acrobat BC
(tum nmuen3un — free)

4.2. UudopmanmnonHoe obecnevyeHue peajn3auuu NporpaMmbl

IlepeyeHb OCHOBHOM M IONOJTHUTEIBLHOM JIUTEPATYPbI, HEOOXOAMMOM 1151

OCBOCHUSA JUCIHMIIJIMHBI
a) OCHOBHASL!

1. T'abpuensn O. C. Xumus 10 kiacc. ba3oBblit ypoBeHb: yueOHUK 1715
obmeobpazoBarenbHbIX yupexaeHuit / O. C. ['abpuenss. — 3-e uza. nepepad. — M., 2007 — 191 c. (21

IK3EMILIISAD).

2. T'abpuensu O. C. Xumus 11 knacc. ba3oBelit ypoBeHb: YUCOHHK A1
obmieoOpazoBarenbHbix yupexaenuit / O. C. ['abpuensH. — 3-e u3z. nepepad. — M., 2007 — 218 ¢. (10
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SK3EMILISIPOB).

0) OononHumenbHasL:

1. Pezsnxun B. Y. Xumusi: noaHelii Kypc NOATOTOBKH K TECTUPOBAHUIO U DK3AMEHY:
yueOHoe nocodue: / B. U. Pessnkun, C. E. Jlako6a, B. H. Bypab. — Munck: Terpanurt, 2018. — 560 c.
— Pexxum noctyna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=571758
(mara obpamienus: 07.06.2023). — bubnuorp. B kH. — ISBN 978-985-7081-95-0. — Teker :
IEKTPOHHBIN.

2. Pessnkun B. U. Xumusi: cynepTpeHUHT s IIOATOTOBKU K TECTUPOBAHHIO U IK3aMEHY:
yaeOHoe mocobue: / B. U. Pe3smkun. — Munck : Terpanut, 2018. — 160 c. : Tabm., wi. — Pexum
noctyma: o noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=571759 (nata
obpamienusi: 07.06.2023). — ISBN 978-985-7171-02-6. — Tekcr : 2IeKTPOHHBIH.

4.3. Ilepevyenn pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEpHET», HEOOXOAMMBIX ISl OCBOCHHS IUCHUIINHBI
HNHTepHeT-pecypCl

— hvsh.ru — XXypnaan «Xumus B mKomie».

— https://postnauka.ru/themes/chemistry — nexkuuu 1m0 XHUMUU Ha caiiTe
[ToctHayka.

— http://gotourl.ru/4780  (http://elementy.ru/) Hay4HO-TONyJSIpHBIA — MPOEKT

«OnemMeHThl 00MbIION HAYKM» (PU3MKa, XUMUSI, MATEMAaTHKa, aCTPOHOMUS,
HAyKd O JKWU3HM, Hayku o 3emse). HoBocTu Hayku, KHHIH, Hay4dHO-
MOMYJISIPHBIE CTAThH, JICKIUH, SHIUKIONEANH.

— http://gotourl.ru/4783  (http://potential.org.ru/) CalT Hay4HO-TIOMYJISAPHOIO
x)ypHana «llorenuunam». XKypnan uzmaércsa ¢ 2005 r., ¢ 2011 r. — paznen

«XAMUD).

— http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOMYJIAPHOTO KypHaa

«Xumus 1 xu3aby. XKypaan nuznaéres ¢ 1965 r.

— http://igotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OTKpbITasi 3JIEKTPOHHAS
oubnuorexka xumuueckoro mnoprana «Chemnet», coaepkuT yueOHbIE U
nH(OPMAITMOHHBIC MaTePUAITbI JUTSI ITKOJIBHUKOB U yunuTelnel. B Helt MokHO
HalTH y4eOHUKH MO OOIIeld W HEOPraHMYeCKOH XMMHH, OpraHMYeCcKON
XUMUH, MyJIbTUMEANAMATEPUAIIBI, @ TAKXKE 33]1a4U XUMUYECKUX OJUMIINAJ
C pELEHUSIMHU, 3a/1a4U BCTYUTEJIbHBIX 9K3aMEHOB 151 aOUTYPUEHTOB.

— http://gotourl.ru/4789  (http://www.nanometer.ru/) TlopTan M0 HaHOTEXHOJOTHSM.
OcHOBHas 11eJ1b — pa3BUTHE 00pa30BaHUSA B 00JACTH HAHOTEXHOJIOTHH U
MOJATOTOBKA K MHTEPHET-OJUMITNAE IO HAHOTEXHOJIOTHUSM.

— http://gotourl.ru/4792  (http://periodictable.ru/)  Pycckosi3prusbiif  caliT 0
CBOMCTBaX XUMHUYECKHUX AJIEMEHTOB.

—  http://gotourl.ru/7180  (https://www.lektorium.tv) HekoMmepueckuii calT OHJIaWH-
oOpa3oBaHUs, COJIEP)KUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX KYPCOB U
BUJICOJICKIIMM I IIKOJIBHUKOB, CTYJIEHTOB M y4yuTelieh. ECTh HECKOIBKO
KYpPCOB IO XUMHH.
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—  http:/Awvww.xumuk.ru CaliT 0 XUMHUH: KJIACCUYECKHE YYEOHUKH, CIPABOUYHUKH,
DHUUMKJIONEANH, IIOMCK OPraHUYECKMX M HEOPraHWYECKUX PEeaKkLuH,
COCTaBJICHUE YPABHEHUN PEAKIIUH.

Hugpopmayuonno-obpazosamenvbHule pecypcol:
1. bu6mmotexka 'OCTos. Bece 'OCTwI, [ OnekTpoHHBIN pecypc],

URL:http://vsegost.com/

aﬂeKmpOHHble OubIUOMEUHblE CUCIEMbL:

1. OBC VumBepcuTeTckas oubaroTeka oryaiu - http://biblioclub.ru
3BbC «ZNANIUM.COM)» http://znanium.com
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