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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCHUNJIMHBI «XUMMUSI»

1.1. MecTo AuCHMILVIMHBI B CTPYKTYpPe OCHOBHOH NpodeccnoHaIbHOI 00pa3oBaTeIbHOM
NPOrpamMMsblI
OOmeoOpa3zoBarenbHast AUCHUIUIMHA «XHUMHSD» HU3ydaeTcs Ha 0a30BOM YpOBHE B
00m1eo0pa3oBaTeIbHOM HHUKJIE Y4eOHOTO IUIaHAa OCHOBHOU mpodeccrHoHabHOW 00pa30BaTEbHOM
nporpaMmsl o cnenuanbHocTy 40.02.04 FOpucnpyneHuus

TpynoeMKocTh TUCHUILIMHBL «XUMHSD» Ha 0a30BOM YPOBHE COCTAaBJISET 78 4acoB, U3 KOTOPBIX
64 gaca — 6a30BbIi MOIYJIb (6 pa3esioB) U 8§ YacoB — MPUKIAAHON MOaY b (1 pa3zmen), BKIFOUAOMHN
MIPaKTUKO-OPUEHTUPOBAHHOE COJIEpKaHNE KOHKPETHOW Mpodeccuu WK CrienuatbHOCTH.

[IpuknagHo#t MOAYIH BKITIOYAET OJUH pasnen. Paznen 7 «Xumus B ObITY U MPOU3BOICTBEHHOU
NeSITEIbHOCTH YEJIOBEKa» peanusyeTcs i BceX Mpodeccuil/crnennaibHOCTeN Ha MaTepuase Kencos,
CBSI3aHHBIX C HKOJIOTMUYECKOM O€30MaCHOCTHIO U OLIEHKOM NOCIIeICTBUM OBITOBOM U MTPOU3BOICTBEHHON
NESTEHLHOCTH, TI0 OTpacisiM Oyayiiel npodeccuoHaIbHOM AeITeTbHOCTH 00YyJarOIMXCS.

[lepron 00ydeHus u pacrpeeseHue 1Mo ceMecTpaM olpeesieT 00pa3oBaTesIbHas OpraHu3alus
CaMOCTOSITENIGHO, C YYe€TOM JIOTHKH (OPMHPOBAHUS TIPEAMETHBIX pe3ylIbTaTOB, OOIMUX W
npo(heCCHOHAPHBIX ~ KOMITETCHIINH, MEXKIPEIMETHBIX CBSI3eH ¢ JPYrUMH  JTUCIHUILTHHAMHA
00111€00pa30BaTEIHHOTO M 00MIETPO(HEeCCHOHATHHOTO ITUKIIOB YIEOHOTO TUTaHA.

1.2. Ilesu ¥ IVIAHUPYeMbIe Pe3yJabTaThbl 0CBOEHUS T CHUILIMHbI

1.2.1. Ileau v 3aga49U TUCUUILINHBI

DOopMHUPOBAHHE y CTYICHTOB MNPEACTABICHHS O XMMHUYECKON COCTABJISIIONIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHUpPAa KaK OCHOBBI NPUHSATHUS PEIICHUN B XKU3HEHHBIX U IPOM3BOICTBEHHBIX
CUTYaIUSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agauu IMCUUIIUHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX IPOIECCOB MU
SBJICHUH B OKpYXKawlled cpene, ULEIOCTHOW HayyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS COCTaBISATH (OPMYJbl HEOPraHUYECKHX M OPraHMYECKUX BEIIECTB,
ypaBHEHUSI XUMUYECKUX PEAKLUN, 00bICHATH UX CMBICI, HHTEPIPETHUPOBATH PE3YIbTATHl XUMUUYECKHX
IKCIIEPUMEHTOB,

3) chopMHupOBaTh HABBIKH MPOBEICHUS MPOCTEHIINX XUMHYECKHX HKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ cOOMIOJIeHHEeM MpaBWil 0€30MacHOr0 OOpalieHus ¢ BELECTBAMH U JTaOOPaTOPHBIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMHMOPMALUIO XHMHUYECKOTO XapaKTepa W3 pa3IMYHbIX
HMCTOYHUKOB;

5) chopmMupoBaTh yMEHHS TPOTHO3UPOBATH MOCICACTBHS CBOCH JEATEILHOCTH M XUMHUCECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHpOBATH MOHUMAHNE 3HAYUMOCTH JOCTHKEHHIH XUMHUECKON HAYKH W TEXHOJIOTHH ISt
Pa3BUTHUS COMATBLHON U TPOU3BOJCTBEHHOM Ccdep.



1.2.2. Ilnanupyemble pe3yabTAThl 0CBOCHHUS 0011e00pa3oBaTebHOM AUCHUILIHHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHose ®PI'OC COO

Kon n Ili1anupyeMble pe3yibTaThl 0CBOCHHS 1M CHHIIIMHbI
HAUMEHOBAHU
e

(popmupyembIix O0mmue JucuuniInHapHbie

KOMIIeTeHI Ml

OK 01. B yacT TPyA0BOI0 BOCHIUTAHMSA: - BJIAJETh CUCTEMOM XUMHWYECKHX 3HAaHHUW, KOTOpas  BKJIIOYAET:

Bri6upars - TOTOBHOCTh K TpPYAY, OCO3HAHWE IICHHOCTH | OCHOBOINOJIAraloIUe MOHATUS (XMMHUYECKHM >JIEMEHT, aToM, 3JIEKTPOHHas

CIIOCOOBI MacTepCTBa, TPYI0JIIO0HE; o0oJiouka aToma, s-, p-, 0-3IeKTpOHHBIE OpOUTANIN aTOMOB, HOH, MOJIEKYJIa,

penieHus 3a1a4 | - TOTOBHOCTh K  aKTUBHOW  JIEATEIBHOCTH | BAJIGHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHb OKHUCIIEHMS, XMMHYECKas

poheCCHOHANT | TEXHOJIOTUYECKOW U COIMATbHON HAIIPABIIEHHOCTH, | CBSI3b, MOJIb, MOJIIpHAas Macca, MOJISIPHBIM 00beM, YIJIEpOJHBIN CKeNeT,

BHOHI CMOCOOHOCTh  MHHUIIMMPOBATH, IUIAHUPOBATh W | QYHKIMOHANbHAS TPYNNa, paguKkall, ©30MEpHsl, U30MEpbl, TOMOJIOTUYECKUHA

NEATEIIBHOCTH | CAMOCTOSITENIBHO BBINIOJHATH TAKYIO ACSTEIBHOCTD; | PAL, TOMOJIOTH, YII€BOAOPOABI, KUCIOPOA- U a30TCOAEpIKAIIUE COCIUHEHU,

IIPUMEHUTEIBH | - HHTEpeC K pa3IMYHBIM chepam | OMONIOTHYECKH aKTHBHBIE BelECTBA (YIJIEBOJbI, JKUPBI, OEIKU), MOHOMED,

0 K pasiav4HbIM | mpodeccCHoHaAIbHOM e TENbHOCTH, MOJMMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COCIUHEHMS,

KOHTCKCTaM OsBJiaanenue YHHUBEPCAJIbHBIMH yqeﬁH],IMu KpUCTAJINIMYECKasd PCIICTKA, TUIIBI XHUMHYCCKHUX peaKHHI?'I (OKI/ICJII/ITeJIBHO-
MO3HABATEJIbLHBLIMH AeiiCTBUAMM: BOCCTAHOBUTEINIbHBIE, IK30-U SHAOTEPMHUECKUE, PEaKLIUd MOHHOTO 0OMeHa),
a) 0a3oBbIe JIOTHYECKHE AeHCTBUSL: pacTBOp, MIEKTPOJIUTHI, HEINEKTPOIIMTHI, IEKTPOJUTHYECKA AUCCOLMALS,
- CaMOCTOSITEJIHO dbopMynpoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEAaKLIUH, XUMUYECKOE

aKTyaJIM3UpOBaTh MPoOJIeMy, paccMaTpHBaTh €e
BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIH TNPU3HAK WU
OCHOBaHHUS IS CpaBHEHHS, KIACCU(PHUKAIUU U
000011IEeHN;

- ONpeAensaTh UEeNH JIeATEIbHOCTH,
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,
- BBISBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBIICHUSX;

3aJaBaTb

paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUS XUMHUYECKOTO  CTPOCHHS
opranuueckux BemiectB A.M. bByriepoBa, Teopusi 3JIEKTPOJIUTUUECKON
Jccolanuu, nepuoandeckuii 3akon J.M. MenneneeBa, 3aKoH cOXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HAKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U OE30MaCHOM HCIOJIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX U OPraHWYecKHX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- YMETh BBIABIATH XapaKTepHbIE MPHU3HAKA M B3aHMMOCBS3b HM3yYEHHBIX
MOHSTUMN, IPUMEHATh COOTBETCTBYIOLIME MMOHITHS IPU ONMUCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB U UX MPEBPAILCHMHII;
BBISIBIISITH ~ B3aMMOCBSI3b  XMUMHYECKUX 3HAHUW C  TOHATHSIMH U




- BHOCUTh KOPPEKTHUBBI B JIEITEIILHOCTb, OLICHUBATH
COOTBETCTBUE PE3yJbTAaTOB €M, OLIEHUBATh
PHUCKH MOCTEACTBUMN IEATEIHHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIeA0BaTEbCKUE TeHCTBHS:

- BJIaJIETh HaBBIKAMH Yy4e€OHO-HCCIIE0BATEIbCKOMN 1
MIPOEKTHOM EATEIbHOCTH, HAaBBIKAMU Pa3pelIeHus
rpo0em;

- BBUIBIIATh TNPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/a4y, BBIABUTATh THIIOTE3Y €€
pereHus, HaxOJIUTh apTYMEHTBI TUTST
JIOKa3aTelbcTBa CBOMX YTBEPXKIECHUU, 3aJaBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- aHAM3UPOBATH TOJIYYCHHBIC B XOJE pEIICHUS
3a/laud pe3yNbTaThl, KPUTUYECKH OLICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb HHTErPUPOBATHh 3HAHUS M3 PaA3HBIX
MpeIMETHBIX o0nacTei;

- BBIIBUTaTb  HOBBIE  HJIEH,
OpUTHHAJILHBIE TIOJIXO/Ib U PELICHUS;
- CIOCOOHOCTh HUX HCIOJIB30BAaHUS B
M03HABATEIHHON U COLIMATTLHOM MPAKTHUKE

npeainaratb

MMpEaACTABIICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IIPCIMETOB,

- YMCTb HCIIOJIB30BaTh HauMCHOBaHUA XUMHYCCKUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U
TPUBHUAJIBHBIC HAa3BaAHUSA BaXHEHIIMX BCUICCTB (Z—)TI/IJIGH, AllCTUJICH, INIMICPUH,
deHoN, QopMalbIeTHI, YKCyCHAas KHUCJIOTA, TJIMIMH, YrapHbBIA Tas,
erIeKI/ICJILIf/i ra3, aMMHaK, raimcHas U3BCCTb, HCral€Has HN3BCCTh, IITMTHEBAs
co/la U JPYrHx), COCTAaBJSATH (POPMYJbI HEOPTraHMYECKUX M OPraHU4eCKHX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL HX CMBICIJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHNUYECCKHUE CBOIiCcTBa BCIIIECCTB
COOTBECTCTBYIOIIMMH SKCIICPUMCHTAMU W 3alMUCAMU ypaBHeHI/If/'I XUMHNYCCKHUX
peaKuuii;

- YMETh YCTAaHABJIMBATh MPUHAJIC)KHOCTh H3YyYEHHBIX HEOPTaHWYECKUX U
OpraHWYEeCKHUX BEIECTB K OMPEEICHHBIM KJlaccaM U TPyIIaM COeIMHEHUH,
XapaKTEePU30BaTh WX COCTAaB M BAKHEHIIME CBOWCTBA; OMPENEISATH BHUIBI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOHAs),
TUIIBI KPUCTAJUIMYECKUX PEUIETOK BEUIECTB; KIACCU(PHUIIMPOBATH XUMHUECKHE
peaxiuu;

- chopMupoBaTh TpENCTABICHUS: O XUMHYECKOW  COCTaBIISAIONICH
€CTECTBEHHOHAayYHOW KapTHHbI MHUpA, POJIM XMMHUU B TO3HAHUU SBJICHUUN
Opuposbl, B (QOPMHUPOBAHUU MBIIUICHUS M KYIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOUMOM Uil PeleHUs] MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHON Cpelie;

- YMeThb MPOBOJUTH pPacyeThl MO XUMHYECKUM (PopMylnaM U ypaBHEHHUAM
XUMHYECKUX pEaKIuil ¢  HCIOJb30BaHUEM  (U3UYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS I NPUHATHS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

OK 02.
Hcnons30BaTh
COBPEMEHHBIE
cpencTaa

B o0s1acTH HEHHOCTH HAYYHOI 0 MIO3HAHMA:

- c(OpPMUPOBAHHOCTb MHUPOBO33pEHUH,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAyKd M OOIIECTBEHHON MpPaKTUKH,

- YMCTh IVNIAaHUPOBATH U BBITIOJIHATH XHMHUYECKHMN SKCIICPUMCHT (HpeBpaH_IeHI/IH
OpPraHN4YCCKUX BCUICCTB IIPU HAI'PECBAHUU, ITIOJTYUCHUC 3THJICHA 1 U3YYCHUC CTO
CBOﬁCTB, KauCCTBCHHLIC PCAKIIMMA Ha aJbJACTUbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY, ACHATypalu-d ! IIpy HArp€BaHuu, BECTHLIC PCAKIUU 6CJ'IKOB;




TIOUCKaA,
aHanM3a u
MHTEpIIPETAIN
uHpOpManuu, 1
nH(POPMAIMOHH
bI€ TEXHOJIOTHH
TU1sL
BBITTOJTHEHUS
3amaq
npogeccroHan
BHOM
JESTeILHOCTH

OCHOBAHHOTO Ha JMajiore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOW M YHUTATEIILCKOU
KyJbTYpbl KaK CpEJICTBAa B3aUMOJECHCTBUS MEXIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTH HAy4YHOW JAESTEIbHOCTH,

TOTOBHOCTh  OCYILIECTBJIITh  NPOEKTHYHO U
HCCIIEJOBATEIBCKYIO JIESATENBHOCTh
VHJIMBUIYAJIBHO U B TPYIIIE;

OBiaiecHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ unpopmanmei:

- BJIQJIETh HaBBIKAMU MOJIy4Ye€HUS MHPOpMAIUU U3
HUCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYILIECTBIISITh MOUCK, aHAIN3, CUCTEMaTU3alUI0 U
WHTEpIpeTanuo HHHOpMaIui pa3InuHbIX BUAOB U
dhopm mpencTaBIeHUs;

- cO3/aBaTh TEKCThl B pa3IUYHBIX (opmarax c
y4eTOM Ha3HaueHus HUHPOpMAIMK U IIeJIeBOI
ayIUTOpUHM, BBIOUpas ONTHUMAIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3yalH3alUy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTb
uHpopMalUy, €€ COOTBETCTBUE IIPAaBOBBIM H
MOPaJbHO-3TUYECKUM HOPMaM;

- HCMOJB30BaTh CpeACTBa HH(YOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJOTHI B pElIeHUU
KOTHUTUBHBIX, KOMMYHUKaTHBHBIX u
OpraHM3aIllMOHHBIX  3a7ad ¢  CcoOJroAeHHeM
TpeOOBaHUM IPTOHOMUKH, TEXHUKH 0€30TaCHOCTH,
TUTHEHBI, pecypcocOepekeHrs, TMpPaBOBBIX U
THYECKUX  HOPM, HOpM  UHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

IIPOBOAMTH PEAKLUU HOHHOTO 0OMEHA, ONIPEAEIATh CPENY BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pPEaKUWu Ha Ccyiab(ar-, KapOOHAT- M XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMS; pelliaTh IKCIEPUMEHTaIbHbIE 33/1a4M 110 TemaM "Mertasib"
u "Hemeramibl") B COOTBETCTBUU C MpPaBUJIAMHU TEXHUKU 0€30MaCHOCTH IpU
00pallleHNH ¢ BEleCTBaMU U JJabOpaTOpHbIM 000PYAOBAHUEM; IPEACTABIIATh
pe3yabTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (OpME 3alucu ypaBHEHHUU
COOTBETCTBYIOIIUX peakuuil ¥ (OpMyIupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3yJabTaToB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(OPMAIHIO, TOTy4aeMYI0 U3 pa3HbIX
MCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIa/IETh OCHOBHBIMU METOJAMU HAYYHOTO TIO3HAHHUS BEIIECTB U XUMHUYECKUX
SBJICHUH (HaOII0/IeHNE, U3MEPEHUE, YKCIIEPUMEHT, MOICIUPOBAHNE);

- YMEeThb NpPOBOJUTH pacyeTbl MO XUMHYECKUM (OopMylnaM U YypaBHEHUSAM
XUMHUYECKUX peakIuil ¢  HCMOJb30BaHUEM  (U3NYECKUX  BEJIMYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, oObeMa
(HOpManbHbBIE YCIOBUS) TIa30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMHUYECKHE 3HAHUS Ul IMPHUHATUS PEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




- BJIAICTb HABbIKAMHU PACIIO3HABAHUA U 3allIUThI
uHpopMay, HTHPOPMALMOHHONH OE30MTaCHOCTH
JIMYHOCTH;

OK 04.

D¢ dexTrBHO
B3aUMOJIEHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaHj1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIIEHUIO;
-OBJIaJICHUE HAaBBIKAMH y4eOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAIBHOU
NeSITEbHOCTH;

OgBnanenne YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU I CTBUAMM:

0) coBMecTHAasl JeTeJbHOCTD.

- TIOHMMAaTh ¥ WCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJHOU ¥ MHAUBUAYAJbHOMN pabOThI;

- TPUHUMATh 1€ COBMECTHOM JIEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPIMHUPOBATH NEHCTBUS MO
€¢ HOCTIDKCHHIO: COCTaB/IATH IIIaH JICHCTBHH,
pacnpenensiTh pojy C yueTOM MHEHHH y4aCTHUKOB
00CYX1aTh pe3ylabTaThl COBMECTHOU PabOTHI;

- KOODAMHHUPOBATb M BBINIOJNHATH pPadOTy B
YCIOBHSIX peasibHOTO, BUPTYaJIbHOTO u
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYILECTBJIATH MO3UTUBHOE CTpPaTETUYECKOE

MOBEJICHUE B PA3NUYHBIX CUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBiaeHHne YHUBEPCAIbHBIMHU PeryisTUBHBIMH
JefCTBUAMU:

I') NPUHSITHE Ce0sl U APYTUX JIKOIeii:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX JIFOJIEH
MIPU aHAJIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

- IPU3HABATh CBOE MTPABO U MIPaBO APYTHX JIOJEH HA
OIIIMOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATH MU C
MO3UIIMH JIPYTOro YeJI0BEKa;

- YMETb IUIAHUPOBATh U BBINOJHATH XUMHUECKUI SKCIIEPUMEHT (IIpEeBpalleHUs]
OpPraHNYEeCKUX BEIECTB IIPU HAIPEBAHUH, IIOJy4YE€HHE 3TUIICHA U U3YYECHHE €TO0
CBOWCTB, KAUECTBEHHBIC PEAKLIWM HA QIbJIETUJABI, Kpaxmal, YKCYCHYIO
KHCJIOTY; JeHaTypauus OelKOB IpU HarpeBaHUM, [IBETHbIE PEaKIIUU OEIKOB;
IPOBOAMTDH PEAKIIMM HOHHOTO OOMEHA, ONIPEIEATh CPELy BOJIHBIX paCTBOPOB,
KayeCTBEHHbIE pPEaKlMU Ha cynbdar-, KapOOHaT- M XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHMUS; peniaTh 3KCIEpUMEHTAIbHBIE 33a4 110 TeMaM ""Mertasuibr"
u "Hemeramibl") B COOTBETCTBUM C IPaBUJIAMU TEXHUKU O€30MACHOCTH MPH
0OpalleHNH ¢ BeleCTBaMH U Ja00paTOPHBIM 000PyIOBAHUEM; IIPECTABIIAT
pe3ynbTaThl XMMHUYECKOTO JKCIIepUMEeHTa B (opMe 3alnucu ypaBHEHH
COOTBETCTBYIOILIUX peakuuid U (opMyIHUpOBaTh BHIBOABI Ha OCHOBE 3THX
pe3yabTaToB




OK 07.
ConeiicTBoBaTh
COXpaHEHHIO
OKpYyKarouen
Cpepl,
pecypcocoepex
SHHIO,
MIPUMCHSTH
3HaHUs 00
W3MCHEHHUH
KITUMara,
TIPUHITATIBI
OepexKITMBOTO
ITPOU3BOJICTRA,
3¢ deKTUBHO
JNEUCTBOBATL B
Ype3BbIYaNHBIX
CUTYaIHsIX

B o0s1acTH 3K0/10rMYECKOr0 BOCIIMTAHUS:

- cpOPMHPOBAHHOCTH HKOJIOTHYECKON KYIbTYPHI,
IIOHUMAHHE BIUSHHS COLMUAIBHO-KOHOMHUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHWE  IIPUPOJHOM U
COLIMANIBHOW  cpefbl, OCO3HaHUE TIJI00AJIbHOIO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;

- IUIAHUPOBAHUE M OCYLIECTBJICHUE JEHUCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHMS LENeH
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIIUX BPEL
OKpYKarollen cpene;

- yMEHHME NPOTHO3UPOBATh HEOIArompUATHBIE
9KOJIOTHYECKHE TMOCIEACTBUSA IMPEANPUHUMAEMBIX
JNENCTBUM, MPEJOTBPALLATD UX;

- pacumpeHue OTIBITA
9KOJIOTMYECKON HAIPaBICHHOCTH;
- OBJIQJICHVIC HABBIKAMH yIE€OHO-UCCIICIOBATEIHCKOM,
IIPOCKTHON U COLTUAJIBHOU ACATCIIbHOCTH,

JCATCIIBHOCTH

- chopMHpOBaTh TPEICTABICHHUS: O XUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUpPA, POJIM XUMUHM B IO3HAHWUU SIBJICHUI
OpUpPOJbI, B (QOPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€
(yHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM Ui PElIeHUs] IPAKTUUECKUX
3a1a4 ¥ 9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJIHOM CpelIE;

- YMeTh cOOJI0IaTh MPaBHIa SKOJOTHYECKH 11eJ1IeCO00pa3HOro MOBEACHUS B
ObITY U TPYJOBOM JEATENBHOCTH B LEJSAX COXPAHEHHUS CBOEro 3JI0pPOBbS U
OKpYXKalolllel TPUPOAHON Cpelbl; YYUTHIBATh OIMACHOCTh BO3JECHCTBUS HA
JKVBBIE OpPraHU3MBbI OIPECIICHHBIX BEIECTB, IMOHUMAas CMBICH IOKa3aTels
IIpEeAEIbHON JOIYCTUMON KOHLIEHTPAauN




2. CTPYKTYPA 1 COJIEPX KAHUE OBIIEOBPA3OBATEJbHOM TUCIHUATLJINHBI

«XHUMMU»
2.1. O6beM TMCHUMIJIMHBI M BH/IbI Y4e0HOH padoThl

Bua yueOHoii padoTsbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOI MPOrPaMMbl THCIIUNJIHHBI 78
B T.4.

OcHOBHoOE coepKaHne 66
BT. 4.

TEOPETUYECKOE O0yICHHE 46
MPAKTUYECKHUE 3aHSITH 20
IpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKaAHUE (COIepPKaAHUe 10
NMPUKJIATHOTO MOYJIfA)

BT. U..

TEOPETUYECKOE O0yICHHE 6
MPAKTUYECKHUE 3aHATH 4
IIpomexxyTouHasi aTTecTanus (3a4er) 2
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2.2. TemaTu4eckuii MJIaH U coiepPKaHNe THCIUTLIHHBI

HaumenoBanue Coaepikanue yuyeOHOro marepuaJia (0CHOBHOe M podecCHOHATbLHO-OPHMEHTHPOBAHHOE), 06 ®opmupyemble
N beM 4acoB
pa3esioB M TeM JJa00paTOpHbIE U NMPAKTHYeCKUEe 3AaHATHS, IPUKJIAJHOH MO1Y./1b KOMIIeTeHIIMH
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHHS BeliecTBa 6
Tema 1.1. Conepxxanue yueOHOro MaTepuasia 4
CtpoeHnue aToMOB
XHMHIUECKHX Teopetnueckoe 00yueHne
3JEMEHTOB U CoBpeMeHHass MoJienb CTpoeHUsl aToMa. CHUMBOJIMYECKHM SI3bIK XUMHUH. XHUMHWYECKUN DIIEMEHT.
pupoza OnekTpoHHas KoHpuryparms artoma. Kiaccudukanus XAMHYECKHX DJIEMEHTOB (s-, p-, d- 5
XUMHUYeCKOM aneMeHThI). BaseHTHbIE 37eKTpoHbl. BaleHTHOCTh. DJEKTpOHHAS MPUPOa XUMHUYECKON CBSI3H.
CBSI3H DNeKTpOOTPULIATENbHOCTh. BUIbI XMMHUECKO CBsI3U (KOBaJIeHTHAsl, MOHHAsA, MeTaJUIMYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €e 00pa3oBaHMSs
OK 01
IIpakTHYecKHe 3aHATHS 2
Pemmenye 3amanuii Ha HCHOJBL30BAHUE XUMHUYECKOM CHUMBOJIMKH W Ha3BaHUM COEIWHEHUHN IO
HOMEHKJIAType MEXAYHAPOJHOTO COI03a TEOPETUYECKOM U MPUKIAIHOW XUMHUU U TPUBUAIBHBIX
Ha3BaHWM JUIg COCTaBIIEHUS XUMHUYECKHMX (OPMYyN JABYXaTOMHBIX COEOUHEHHH (OKCHJIOB,
cynbGUI0B, THAPUAOB U T.I1.) U IPYTUX HEOPTaHUYECKUX COCAUHEHUN OTIECNIbHBIX KIIACCOB. 2
[IpakTnyeckue 3agaHusi HA YCTAaHOBIIEHHUE CBS3M MEXAYy CTPOCHHEM aTOMOB XHMHUYECKUX
AJIEMEHTOB M MEPHOJUYECKUM W3MEHEHHUEM CBOWMCTB XMMHUYECKUX JJIEMEHTOB M UX COCJAUHEHUN B
COOTBETCTBUHU C MosiokeHueM [leprouieckoii CHCTEMBI.
Tema 1.2. Cojaep:xkaHue y4eOHOIro MaTepuasa 2
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[Tepuomnueckuii
3aKOH M Tabymua
J.N. Menaeneesa

Teopernueckoe oOyueHue

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneea. ®u3nueckuii CMbICI
[lepuoauueckoro 3akona J{.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKCHUEM
XUMUYECKOTO 3r1emMeHTa B [lepuoanueckoii cucremMe. MupoBO33peHUYECKOE U HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona [[.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Pemrenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3a/IaHUH HAa XapaKTePU3AIHIO
XUMUYECKUX IJIEMEHTOB «MeTamnueckue / HEeMEeTaINTNYECKe CBOMCTBA,
AIEKTPOOTPHUIIATETHFHOCTh XUMUYECKHUX DJIEMEHTOB B COOTBETCTBUU C UX AJIICKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHYECKUX demMeHToB J[. M.
MenneneeBay

OK 01
OK 02

Pa3nen 2. Xumnueckue peakmun

10

Tema 2.1. Turmst
XUMUUYECKUX
peakiui

Conep:kaHue y4eGHOro MaTepuaia

Teopernueckoe oOyueHue

Knaccudukanus u THIIBI XUMUYECKUX PEAKIINI C yJaCTHEM HEOPTaHWYECKUX BEIIECTB.
CocraBiieHHe ypaBHEHUH PeaKIuii COCTUHEHNS, PA3I0KEHNUS, 3aMEIIICHNs, 0OMEHa, B T.4.
peaKIuii TOpeHUs1, OKUCIICHHUSI-BOCCTAHOBJICHHS.

YpaBHeHHUs OKUCTIEHU-BOCCTaHOBIEHUA. CTeneHb oKucaeHus. OKUCIUTEIh U BOCCTAHOBHUTEIT.
CocraBiieHHE ¥ YpaBHUBAHHUE OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOI0OM
ANeKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEAKIIUU B TIPUPO/IE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITSIHBHOCTH OPTaHU3MOB

IlpakTH4eckue 3aHATHS

KonmuecTBenHpIe OTHOIIEHNUS B XUMUH. OCHOBHBIE KOJIMUSCTBEHHBIC 3aKOHEI B XUMHUH U PacdCThI
0 YPaBHCHUAM XHMUYCCKHUX peaKHHﬁ. Moap Kak eIuHHIla KOJHWYECTBA BEIIECTBA. MOJ'ISIpHaSI
Macca. 3aKOHBI COXpaHCHUA MACChl W OSHCPIUH. 3aKkoH ABOl"aI[pO. MOJ'ISIpHI:Iﬁ 00BbeM Ta3oB.
OrtHocuTenbHAas IUIOTHOCTH Tra3oB. PacdeTel 1o YPaBHCHUAM XUMHUYCCKUX peaKI_lI/II\/’I C
HUCIIOJIb30BAHHUEM MACChI, o0beMa (HOpMaHLHLIe YCJ'IOBI/IH) ra3oB, KOJIMYECTBA BCIICCTBA

OK 01

Conepxanue yueOHOro Marepuasia

OK 01
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Tema 2.2.

DIEeKTPOIUTHIECKA

1 QUCCOLIMALNS U
HOHHBIA 00MEH

Teopernueckoe oOyueHue

Teopust snexkTponutTnyeckoil auccouuanuu. MoHbI. OIeKTpOIUTHI, HENIEKTPOJUTHL. Peaknuun
noHHoro obmena. CocTaBiieHHE peakIHuii MOHHOTO OOMEHa ITyTeM COCTaBJCHHUS UX IOJHBIX H
COKpAILEHHBIX HMOHHBIX YpaBHEHMH. KHUCIOTHO-OCHOBHBIE peakUMM. 3aJlaHUs Ha COCTABJICHUE
HWOHHBIX PEaKLNil

HpaRTuquRne 3aHATUA

3aaHusl Ha COCTaBJIEHHE HOHHBIX peaKLUi

OK 04

Paznen 3. CTpoenue u cBOICTBa HEOPraHUYECKHUX BEIIeCTB

16

Tema 3.1.
Knaccudukanms,
HOMECHKJIATypa 1
CTpOCHUE
HEOPraHUYEeCKUX
BEIIIECTB

Conep:kaHue y4eGHOro MaTepuaia

Teopernueckoe oOyueHue

[Ipenmer Heopranuueckoit xumun. Kiaccudukanus Heoprannueckux semects. [IpocTeie n
CclI0’kHbIe BerecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIbI, THAPOKCHU/IBI, KUCIIOTHI,
coiy). B3anumMocBsA3b HEOpraHM4ECKUX BElIECTB. ArperaTHble COCTOSIHUS BEIECTBA.
Kpucrannuueckue u amop¢Hsie BeniecTBa. TUIbI KPUCTAJUIMYECKHUX PEILIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAsI, METAJLINYeCcKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTBA OT THIIA
KPUCTAJJIMYECKON PEIIETKHA. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILECTB OT BUJIA
XUMUYECKOH CBSI3U M TUIA KpUCTANINYECKOH pemeTku. [IpuunHbpl MHOrooOpasus BelecTB

IIpakTHYecKue 3aHATUSA

Homenknatypa HeopraHMuecKUX BEIIeCTB: HA3BaHUE BEIIECTBA UCXO U3 UX XUMHUUYECKOMN
(hopMyITbI UM COCTABIICHUE XUMUYECKON (DOPMYITBI MCXO/I U3 Ha3BaHUs BEIlIeCTBA MO
mexayHapoanoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIIATYpE.

Pemenune npakTuyeckux 3aaHuil Mo Kiaccuukauy, HOMEHKIATYpe U XUMHUYECKUM (popmymnam
HEOPraHMYECKUX BEIECTB PA3IUYHbIX KIAcCOB (yrapHbId ra3, yrieKucHbIi ras, aMMHaK, TamieHas
W3BECTh, HETallleHas W3BECTh, MUThEBas COJa W JPYTUX): HA3bIBaTh U COCTABIATH (HOPMYIBI
XUMUYECKUX BELIECTB, ONPEAEIATh MPUHAAIIEKHOCTD K KIIAcCy.

Hcrounuku xumudeckoit nHhopMaiuu (cpeacTB MaccoBoil unopmaruu, cetb UuTepHeT u
npyrue). [Touck nHGOpMAaIUK 10 Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam

OK 01
OK 02

Conepxanue yueOHOro Marepuasia

13




Tema 3.2. Dusuko-
XUMHYECKHUE
CBOIMCTBa
HEOPTraHUIEeCKUX
BEIIIECTB

Teopernueckoe oOyueHue

Mertamnel. OOmue ¢u3nyeckue M XMMUYECKHE CBOWcTBa MeTauioB. CHocoObl MOJTydEeHUS.
3HaYeHHe METAJUIOB U HEMETAJJIOB B NMPHUPOJIE U KU3HEICSATEIHLHOCTH YEIIOBEKa M OPraHNU3MOB.
Koppo3swust MeTayuioB: BUIBI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramner. O0mue ¢usnyueckne ¥ XMMUYCCKUE CBOWCTBA HEMETAJUIOB. THNHUYHBIC CBOHCTBA
HemerauioB IV— VII rpynn. Kiaccudukanus W HOMEHKIATypa COCJHHEHUH HEMETalIoB.
KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B MPUPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHUJIOB, TUIPOKCHIOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHUH, BBICIINX OKCHJIOB U THIPOKCUIOB

IIpakTHYecKkue 3aHATUA

CocraBneHue ypaBHeHI/Iﬁ XUMHNYECKHUX peaKum?I C YU4aCTUEM HPOCTHIX U CIOKHBIX HCOPraHMICCKUX
BEILECTB: METAJIOB M HEMETAJUIOB; OKCUJOB METAJUIOB, HEMETAJJIOB U aM(pOTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMN M aM@OTEPHBIX THAPOKCHIOB; HEOPraHMYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOMCTBA.

Pemenune npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHUX 3a/laHUi HAa CBOMCTBA, COCTAB, MOJyYCHHE
n Ge3omacHOe HMCMOJIb30BAaHUE BaKHEWIINX HEOPraHHMUECKHUX BEIIECTB B OBITY M IPAKTHUYECKOM
NeSITeNIbHOCTH YeJIOBEKa

OK 01
OK 02
IIK...

Tema 3.3.
Nnentudukanus
HEOPraHUYEeCKUX
BEILIECTB

Conep:xanue y4eOHOr0 MaTepuasia

IIpakTHYecKkue 3aHATHSA

JlaGopatopHas paboTa «VneHTuduKaIMs HEOPraHUYECKUX BEILIECTBY.

Pemienne skcrepuMEHTAIBHBIX 33Jad MO0 XMMHUYECKUM CBOWCTBAM METAIOB U HEMETaJIOB, IO
pacro3HaBaHMIO U NOJYYEHUIO COSANHEHUI METaJlIOB U HEMETAJLIOB.

WnenTudukanys HEOPraHMYECKUX BEIIECTB C MCHOJIb30BAHUEM UX (U3UKO-XUMHUECKUX CBOUCTB,
XapaKTepHbIX KaUeCTBEHHBIX peakluii. KauecTBeHHbIe peaklinu Ha cynbdaT-, kKapOoHaT- U XJIOPHI-
aHMOHBI, HA KATUOH aMMOHMSI

OK 01
OK 02
OK 04

Pazgen 4. CtpoeHue U CBOICTBA OPraHNYeCKUX BellleCTB

24
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Tema 4.1.
Knaccuduxanmus,
CTPOCHUE U
HOMEHKJIATypa
OpPraHUIeCKUX
BEIIECCTB

Conepxanue yueOHOro MaTepuasia

Teopernueckoe oOyueHue

[losiBneHKe 1 pa3BUTHE OPTAaHMYECKOM XMMHHU KakK Hayku. [IpeameT opraHn4eckon XUMHUH.
MecTo 1 3HaYeHHE OPraHM4EeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHMHYECKOE CTPOEHHUE KAK NOPSIOK COCUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH.
OCHOBHBIE IIOJIO)KEHUSI TEOPUU XHMHUYECKOTO CTPOEHHUS OPraHWYEeCKUX coeAuHeHud A.M.
byrnepoBa. YriepoaHblii CKeIET OPraHUYECKOW MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIEKYIL. M30Mepus U n30Mepsl.

[lonsitne o ¢yHkuoHanpHOM rpymme. Pagukan. IlpuHuumel knaccu@ukanuy OpraHUYECKUX
coenruHeHU. MexayHapoaHas HOMEHKJIAaTypa W MpPUHLMIIBI HOMEHKJIATypbl OpPraHMYECKUX
coequaeHni. [ToHaTre 00 a30TCOAEpKAIIMX COCTUHEHHIX, OMOJOTUYECKH aKTUBHBIX BEIIECTBAX
(yrneBopax, xupax, Oenkax U Jp.), BBICOKOMOJIEKYJSPHBIX COEIUHEHHSIX (MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYecKkue 3aHATUSA

Homenknatypa opraHndeckiux cCoOeIMHEHUHN OT/IEIbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIILIEHHBIE U
apoMaTU4ecKHe YIrieBOJAOPO/Ibl, CIIUPTHI, (DEHOIIBbI, allbJETHU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBieHHE MOJHBIX W COKPAIEHHBIX CTPYKTYPHBIX (OPMYNI OPraHWYEeCKHMX BELIECTB
OTJIeIbHBIX KJIACCOB, UCIIOJIb3YS UX HA3BaHMSI 10 CUCTEMATHUECKON U TPUBHUAIHLHONW HOMEHKIATYpe
(7TUnNeH, aueTWwieH, TIuuepuH, (eHol, (opMalbIerull, YKCyCHas KHUCIIOTa, IIHIMH). Pacdersr
npocreiiei Gopmysbl OpraHuYeCcKON MOJIEKYIIbl, UCXOAS U3 JIEMEHTHOro coctaa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHu4YeCKUX
COEeTMHEHUN

OcHoOBHOE coepkanmne

12

DU3NKO-XUMHYECKHUE CBOMCTBA OPra’Hn4cCKux COCIMHEHUM OTJENbHBLIX KJIACCOB (0C06€HHOCTI/I
KJ'IaCCI/I(l)I/IKaI_[I/II/I U HOMCHKJIATYPbBI BHYTPH KJIACCa, TOMOJIOTUYECKUH paad U 061].[35[ Q)opMyna;
HU30MCpU; (bHSH‘ICCKI/IC CBOﬁCTBa; XHUMHNYCCKHEC CBOfICTBa; CIIOCOOBI HOJIy‘ICHI/IH)Z

— OPCACIBbHBIC YI'JICBOAOPOAbL (aHKaHBI n I_II/IKJ'IOEU'IKaHLI). FopeHI/Ie MCTaHa KaK OAWH M3 OCHOBHBLIX
HCTOYHUKOB TCIJIa B TMPOMBIIUJICHHOCTH U 6BITy. CsoiicTBa MNpUPOAHBIX YIIJICBOAOPOIOB,
HaxXO0XXJACHUC B IPUPOJAC U IPUMCHCHHUC AJIKAHOB;

— HCUPCACIIbHBIC (aJ'IKeHBI, AJIKUHbI H aJ'IKaI[I/IeHBI) U apoOMAaTHUYCCKUC YTIJICBOOOPO/BI. FopeHHe
allCTUIJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IJIAMCHU JIS1 CBAPKU U PE3KU METAJIJIOB

OK 01
OK 02
OK 04
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— KHCJIOPOJCOJep)KAIINe COSAWHEHHs (CIUPTBHI U (EHOJNBI, KapOOHOBBIE KHCIOTHI M I(HPHI,
AIbACTUABI U KETOHBI, JXUPBHI, YI‘JIGBOI[BI). HpaKTI/I‘-IeCKOG MMPUMCHCHUEC STHJICHIJIMKOJIA, INIMIICPHUHA,
¢denona. Ilpumenenue Qopmanbaernaa, aneTaableruaa, YKCyCHONW KHCIOTHI. Mblia Kak COJH
BBICIINX KapOOHOBBIX KHCIIOT. MOTOIINe CBOWCTBA MbLIIa

— a30TCoJEpKalllhe COCTUHECHUs (AMHHBI WM AMHHOKHUCIOTHI, Oenku). BBICOKOMOJIEKYIIpHBIE
COEIMHEHUS (CMHTETHYECKHE M OMOJOrMYecKU-aKTHBHbIE). MoHOMEp, MoiMMep, CTPYKTYpHOE
3BeHO. [lommmepusanys STuaeHa Kak OCHOBHOE HAIPaBJICHUE €T0 UCIOJIb30BAHNU.

I'eneTndeckas CBA3b MEXIy KIACCAMH OPTraHUYECKUX COCIUHEHUN

HpaKTuquKue 3aHATHUSA

CBoiicTBa OpPraHMYECKUX COEJAMHEHUN OTHENIbHBIX KJIaccoB (TpUBHMAJIbHAS M MEXIyHapoJHas
HOMEHKJIAaTypa, XHMHUYECKHE CBOMCTBa, CHOCOOBI TOJYy4YeHMs): TMpeAeibHble (alKaHbl U
LMKJIOAJIKaHbI ), HETIpeIebHbIe (AIKEHbI, AJIKMHBI U aJIKaJUEHbl) U apOMaTUYECKHE YIIIEBOJOPOIbI,
coupThl U (PeHosbl, KapOOHOBBIE KHUCIOTHI M 3(UPHL, albAETH/bl U KETOHBl, aMHUHBI U
aMHHOKHUCIIOTBI, BBICOKOMOJIEKYJIAPHBIE COEAMHEHMs. 3aJaHus Ha COCTaBJICHHE YpPaBHEHUH
XUMUYECKHUX PeaKIHi ¢ yJacTUEM OpPraHMYeCKUX BEIECTB HA OCHOBAHUU MX COCTaBa U CTPOEHUS

CocraBiieHHe CcXeM peakiuii (B TOM 4YHCJIE€ MO NPEIIOKCHHBIM IETOYKaM IPEBPAIICHHI ),
XapaKTEepU3YIOMIMX XMMHUYECKHE CBOMCTBA OPraHMYECKUX COETUHEHHH OTIENbHBIX KIIACCOB,
CrocoObl WX TONY4YeHHMs] W Ha3BaHHME OPraHUYeCKHX COCJAWHEHUN [0 TPUBHUAIBHOM WIIU
MEeXAYHApOIHOU CUCTEMATUYECKON HOMEHKIIAType.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOWCTBA OpPraHMYECKHX
COEIMHEHUH OTAENbHBIX KJIaCCOB

Tema 4.3.
Nnentudukanys
OpPraHuYeCKUX
BEIIECTB, X
3HAUYEHHUE U
MIPUMEHEHHE B
OBITOBOM U

Conepxanue yueOHOro MaTepuasia

Teopernueckoe oOyueHue

buooprannueckue coenuHenus. [IpuMeHenue u Ouosiormyeckas poJib yrieBoJoB. OKHCIeHHE
YIJIEBOJOB — HCTOYHHMK SHEPrUU KMBBIX OpraHu3MoB. OO0j1acTW NPUMEHEHUS aMHHOKHUCIOT.
IIpeBpaienuss GenkoB NMIM B opranusMme. buonorndeckue QyHkiuu OenkoB. buonornyeckue
¢GbyHKUIMY XUpOB. POk opraHnyeckoil XuMuM B pellieHMH Ipo0iieM MUILEeBOM 6e301MacHOCTH

OK 01
OK 02
OK 04
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IIPOU3BOICTBEHHOMN
NEATEIIBHOCTH
YeJI0BeKa

Ponp opranndeckold XMMHH B PEIICHUH MPOOJIEM DHEPreTUYECKON 0e30MacHOCTH, B Pa3BUTHH
MEJIMIIMHBI, CO3/JIaHMM HOBBIX MAaTEpPUAJOB, HOBBIX HCTOYHUKOB HHEPruu (aJIbTEpHATUBHBIC
HUCTOYHUKHU dHeprun). OnacHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB
OTIICNBHBIX KJIAccOB (YIJIEBOJOPOJIBI, CIUPTHI, (EHOJBI, XJIOPOPTaHWYCCKHE ITPOU3BOJIHEIE,
QJIBJACTUIBI U JIP.), CMBICI MOKa3aTeNsl IPEIeIbHO JOMYCTUMOM KOHIIEHTPAIIMT

Paznen 5. Kunernueckue u TEPMOAUMHAMHUYECCKUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHNYIECCKUX pealcunifl

CxopocTb
XUMHUYCCKUX
peaKiui.
XHUMUYECKOE
paBHOBECHE

Conep:xxanue yueOHOro MaTepuasia

Teopernueckoe oOyueHue

CKopocCTh peakiuu, e 3aBUCUMOCTb OT Pa3INYHbIX (aKTOPOB: IPUPOJIbl pEarMpyIOLIUX BEIIECTB,
KOHLIEHTPALIMK pearupyrolux BEIIEeCTB, TEMIIEPATyphbl U IJIOMAJAN PEaKIMOHHON MOBEPXHOCTH.
TenoBbie 3¢ (eKThl XUMUYECKUX peakiuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIIH.

ObpaTumocTh peakuuil. XMMHUYECKOE PAaBHOBECHE U €r0 CMELIEHHE TOJ JIEHCTBUEM Pa3IMYHBIX
(akTOpoB (KOHLIEHTpAllMs PEareHTOB WM MPOJIYKTOB pEakIUH, JaBJIEHHWE, TeMIeparypa) s
CO3/IaHUSI ONTUMAJIBHBIX YCIIOBUM NMPOTEKaHU XuMHuueckux mpoueccoB. [Ipuniun Jle [larense

OK 01
OK 02

IIpakTHYecKue 3aHATUSA

Pemenune npakTuko-OpueHTUPOBAHHBIX 3a/laHUI Ha aHanu3 (aKTOPOB, BIUSAIOIIUX Ha U3MEHEHHUE
CKOPOCTH XUMHUYECKOW PEaKIHH, B T.Y. C MO3UIUI 3KOJOTHYECKH 11eJIecO00pa3HOTO MOBEACHUS B
OBITY U TPYIOBOH JIEATEIILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelpl.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha mpuMeHeHue npunuumna Jle-Ulatenve mis
HAX0XJCHUS HAIpPaBIICHUS CMEILICHUS PaBHOBECHS XMMHMUYECKON peakiuu W aHalu3 (PakTopos,
BIUSIONIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS

OK 01
OK 02

Paznen 6. PacTBopbl

Tema 6.1.

Conepxanue yueOHOro Marepuasia
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Tlouarue o
pacTBopax

Teopernueckoe oOyueHue

PacTBOpenue kak pu3nko-xumMuueckuii nmpouecc. PacrBopsl. CriocoObl MPUTOTOBIICHUS PACTBOPOB.
PactBopumocTs. MaccoBast 107151 pacTBOpeHHOro BemiecTBa. CMbICH MOKa3aTels IpeneibHO
JOTYCTUMON KOHIEHTPALMU U €T0 UCIOJIb30BAHUE B OLIEHKE IKOJIOTMYECKOI 0€3011aCHOCTH.
[IpaBunia 3KOJIOTMUECKU 11€IECO00PA3HOTO MOBEAEHUS B ObITY M TPYIOBOH J€ATEIBHOCTH B LIETSIX
COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH NPUPOAHON Cpelbl; ONACHOCTh BO3JCHCTBUSA Ha
YKUBbIE OPTaHU3MBbI OIIPEJICIICHHBIX BEIIECTB.

Pemenne npakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI, MCIOJIb3yEMbIE B
OBITOBOW M IIPOM3BOJCTBEHHOM JE€ATEIHLHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC CoAECpKaHuE (conepmanne NMPUKRJIATHOTO MO)Iy.]Iﬂ)

Pazngen 7.

XuMus B ObITY U IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJIOBeKa

Xumus B ObITY U
MPOMU3BOJICTBEHHOM
JEATeIbHOCTH
YeJI0BeKa

Conep:kaHue y4eGHOr0o MaTepuaia

Hogelime M0CTHXKEHHST XMMHUYECKOM HAyKM WU XUMHYECKOW TEXHOJIOruu. Ponp xumum B
00€eCTIeueHNH PKOJIOTHIECKOM, SJHEPTETHISCKON U MUIIEBON 0€30MaCHOCTH, Pa3BUTUHA MEAUIINHBI.
[IpaBusa movcka M aHaIM3a XUMUYECKOW MHQPOPMAIIMK U3 PA3IUYHBIX MCTOYHHUKOB (HaydHas W
ydeOHO-Hay4YHas JUTEpaTypa, CpecTBa MaccoBor nHpopmaruu, ceth MTHTEepHET)

IIpakTHYecKue 3aHATUSA

Ilonck u aHanu3 KeHcoB O IMPUMCHCHUHN XMMHNYCCKHUX BCHICCTB U TEXHOJIOTHH C Y4€TOM 6yz[y1ueﬁ
HpO(beCCI/IOHaJIBHOfI JACATCIIBHOCTH 110 TEMaM: BayKHEHIIINE CTPOUTCIIbHBIC  MAaTCpPHAJIbI,
KOHCTPYKIHMOHHBIC MaTCpHaibl, KpAaCKH, CTCKJIO, KEpaMHK4d, MaTCpHuaibl IJId 3SJIICKTPOHUKH,
HaHOMAaTCpuaJjibl, TCKCTUJIbHBIC BOJIOKHA, MCTOYHUKH OJHCPIHUH, OPraHUYCCKHUC W MHUHCPAJIBbHBIC
y,Z[O6peHI/I$[, JICKapCTBCHHLIC BCUICCTBA, OBITOBAsT XUMHSL.

3aIJ_[I/ITaI Hpe,[[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (1)OpMe MHHHU-A0KIIazaa € Hpe3eHTaHHeﬁ

OK 01
OK 02
OK 04
OK 07

IIpomexyTo4yHast aTTECTANMSA 1O AMCHMILIHHE (324€T)

Bcero

72
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3. YCJIOBUS PEAJIN3AIIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBLHON
JUCHUAITJIMHBI

3.1. TpeGoBaHUsI K MUHUMAJIBHOMY MATE€PHAJBHO-TEXHUYECKOMY 00ecTeYeHn o
Jlis  peanu3aniu MPOTpaMMbl JTUCIUIUIMHBI JOJKHBI OBITH TPETYCMOTPEHBI CIECIYIOIINE
CHeIMAIbHBIC IOMEIICHUS: YIeOHBI KAOMHET XUMHUH U/HIH yIeOHON XUMUICCKOU JTa00PaTOPHH.

Oo6opynoBanue yueOHOro kabOmHera (HarjsiiHble NMOCOOMS): HAOOPHI IIAPOCTEPKHEBBIX
MOJIEJIeH MOJIEKYJ, MOJIETTH KPUCTAJUIMUYECKUX PEIIETOK, KOJUICKIIMU MPOCTHIX M CJIOXHBIX BEIIECTB
W/WIHA KOJUICKIIMHM TIOJMMEPOB; KOJUISKIUS TOPHBIX MOPOJ W MHHEpajoB, Tabnuma MeHneneeBa,
yueOHble pubMbl, TU(POBBIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnueckue cpeacTBa 00yYeHHUsi: KOMIBIOTEP C YCTPOMCTBAMU BOCIIPOM3BEACHUS 3BYKa,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C DKPAHOM, MYJIbTUMEIUIHAS JI0OCKA, YKa3Ka-NMpe3eHTep s
MIPE3EHTALI.

OGopynoBanue JjadopaTopum M Ppadouyux MecT JAOOpPaTOpPUM: MEH3YPKH, IHUIIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, MPEAMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaneJlbHBIX Peakiui, (GpuabTpoBaigpbHas Oymara, TPOMBIBAJIKH, CTCKJISTHHBIE MPOOWPKH, PE3NHOBBIS
poOKu, (OHAPUKH, HAOOp PEaKTHBOB, CTEKISHHBIE MAJOYKH, IITATUBBI JUIsI MPOOMPOK; MEpHBIC
IAJTUHPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKH AenuTenbHble mummHapudeckue (50-100 mur), cTynku ¢
MecTUKoM, (appopoBbie YalllKMU, MUHIETHI, (QUILTPHI OyMaxkHble, BaTa, Mapiisi, YacoBbIE CTEKIa,
ANEKTPOIUIUTKH, JTa00pPaTOPHBIE IITATUBBI, CIIUPTOBLIE TOPEIKH, CIIHYKH, TPHOOP I TOTydeHUS
ra3zoB (WM IPOOUpPKa C Ta300TBOJHOM TPYOKO), AepKaTeau JIsl MPOOUPOK, CKIISTHKH IS XPaHEHUS
PEaKTUBOB, pa3gaTOUYHbIC JIOTKH, XuMHuueckue ctakadbl (50, 100 u 200 mu1); mmarend; MUHICTHI,
TUTEJIBHBIC IIUIIIBI; CEKYHIOMEPHI (TaiiMepsl), MepHble TpoOoupku (Ha 10—20 Mi1) U MepHBIE KOJIOBI
(25, 50, 100 u 200 mu), BoastHAst OaHs (WJIM TEPMOCTAT), CTEKIISHHBIC MAIIOYKH; KOHUYECKHE KOJIOBI
st tutpoBanus (50 m 100 mur); MHAUKATOPHBIC TOJIOCKHM IS ompeneneHus pH u ctanmaptHas
WHJIMKATOpHAs IIKaJIa, YHUBEpCaIbHbIN WHAUKATOP; nuneTku Ha 1, 10, 50 mu (wnu mo3arops! Ha 1, 5
u 10 M), GrOpeTKH JUIsi TUTPOBaHUA, MeAUIIMHCKHE mmpuiel Ha 100—150 mut, maboparopHbie W/ WM
aHanMTU4eckue Bechl, pH-MeTpbl, cymmibHbIN mKad, u Ip. 1adopatopHoe 060pyI0BaHHE.

3.2. UudopmanuonHoe odecreyeHne peajn3amuu mporpamMmal

1. JIns peanuzanuu mporpaMmMbl OMOIHOTEYHBIN (OHIT 00pa30BaTEIbHON OpraHU3aIluy I0JDKECH
MMETh TeyYaTHble W/WIM DJIIEKTPOHHBIE OOpa3zoBareibHblE U WH(OPMALMOHHBIE PECYPCHI,
PEKOMEHI0BAaHHBIE Ui UCTIIOJIB30BaHUSI B 00pa30BaTEIbHOM Ipoliecce, He cTapiie 5 JIeT ¢ MOMEHTa
W3JIaHMUSL.

2. PexoMeHyemble TieUaTHbIC W3/IaHUs M0 peaan3anu 001eo0pa3oBaTeIbHON TUCITUILINHBI
MIPEJICTaBJICHBl B METOIUYECKHX PEKOMEHAINAX M0 OpraHu3aluu 00ydeHHsl.

3.3. UndopmanuonHoe odecnevyeHne peajan3aiuy MporpaMmbl

IlepeueHb pexkoMeHAyeMbIX Y4eOHBIX u3AaHuil, HWHTepHeT-pecypcoB, I0NMOTHMTEILHOM
JuTepatypbl OcHOBHasl IuTepaTypa:

1. Xumus 10, 11 knace. I'abpuensia O.C., Octpoymos WN.I'., CnagkoB C.A. — Mocksa: IIpocsenienue,
2024.

2. Xumusl. 3afavyHuK: ydeOHOe mocodue uisi cpenHero npodeccronansHoro oopasopanus / 10. A.
Jlebenes [u np.]; mox obmieit penaknueii I'. H. daneeBa. — MockBa: M3narensctBo HOpaiit, 2024.

3. Xumust: yqeOHUK 1 cpenHero npodeccuonanbaoro oopasosanus / 0. A. Jledenes, I'. H. ®danees,
A. M. T'ony6es, B. H. Illanosar; nox obweii penakueii I'. H. dazneesa. — 2-e uzg., nepepad. u gomn. — Mocksa:
Uznarenscto FOpaiit, 2024.

JlononHuTeILHAS IMTepaTypa:
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1. MapteHoBa, T. B. Xumus: yueOHUK 1 IPaKTUKYM AJIsl CpEAHEro NpodeccuoHalsHOro o0pa3oBaHus

/ T. B. Mapteinosa, . B. Aptamonosa, E. b. I'oxyHoB; mox obrieit penakuueit T. B. MapThiHOBO#M. — 2-¢ U311,
ucnp. u gon. — Mocksa: M3znatensctBo HOpaiit, 2024.

HNHuTepHeT-pecypesl:

1. www. krugosvet.ru /ynusepcanbsHas sHumKIonenus «Kpyrocsery /

2. http:// sciteclibrary.ru /nay4no-Texnuueckas 6ubImorexa/

3. www.auditorium.ru /6udrorexa uHCTHTYTa «OTKPBITOE O0IIECTBOY /

5. www. interneturok. ru («Buaeoypoku 1o npeMeraM MKOJIBHOH IpOrpaMMBbD»).
6. www. chemistry-chemists. com/ index. html (3;iexTpoHHbI# KypHaT «XUMUKH U XUMHUS).
7. www. hemi. wallst. ru («Xumus. O6pa3oBaTenbHbIH CAHT IS IIKOJIBHUKOBY ).
8. www.alhimikov.net (O6pa3oBarenbHbIi CANT IS MIKOJILHUKOB).

9. www.chem.msu. su (OnekTpoHHast OMOINOTEKA 110 XUMHH).

10. www. hvsh. ru (xypras «XuMus B mIKOJIE»).

11. www.hij.ru (xypHam «XuMHS ¥ )KU3HDBY).

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHOM

JTUCHUTILIMHBI

KoHTposb 1 olieHKa pe3ynbTaToB OOy4EHHs! OCYIIECTBISIETCS IMpernojaBaTesieM B Ipoliecce

IMPOBCACHUA IMPAKTUYCCKUX 3aHATHH U J'Ia60paTOpHI)IX pa60T, TECTUPOBAaHHA, a@ TAKIKE BBINIOJITHCHUSA

0OyJarOIMMHUCA HWHAUBUAYAIBHBIX 3aJlaHUi, TMPOEKTOB, HCCIENOBaHWA. Pe3ymbrarbl oOydeHHs

OIMpCACIIA0T, YTO o6yqa}0umec;1 JOJDKHBI 3HATh, IMOHUMATh U ACMOHCTPHUPOBATH IIO 3aBCPUICHHUUN
HU3YUCHUA TUCHUITIIINHBI.

Jis GopmMupoBaHusi, KOHTPOJII U OIEHKH PE3YyJIbTATOB OCBOCHMS Y4€OHOM IHCIUIUIMHBI

UCIIOJIb3YEeTCSI CHCTEMa OLIEHOYHBIX MEPOIPHUSITUN, MPEICTaBIsIoNmas co00l KOMILIEKC y4eOHBIX

MEpOTIPHUITHH, COTJIACOBAHHBIX C pe3yiabTaTaMu O00ydeHus u chopMynupoBaHHBIX ¢ yaeTtom OI'OC
COO (mpeametnbie pe3yabTaThl o auciuiuinie) u I'OC CIIO.

XUMUYECKUX 3JIEMEHTOB
U TIPUPOJAA XUMHUECKOH
CBSI3U

dbopMyIbl cCOeIMHEHMI B
COOTBETCTBHUU CO
CTENEHbIO OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB,
UCXO/JIs U3 BaJIEHTHOCTHU U
3IEKTPOOTPULATEILHOCTH

THunol oeHOYHBIX
Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenust .
MeponpPHUsITHI
| OcHoBHoOE coJiep:KaHue
1 ®opMyIHpPOBATH
Pa3nea 1. OcHOBEI PMyJHp
0a30BbIe IOHATHSA |
CTPOeHMS BellecTBa
3aKOHBI XMMHH
11 |OKO01 |Crpoenue aToMOB CocraBmats xumuueckue |1. Tect «Ctpoenue aToMoB

XUMHYECKUX PJIEMEHTOB, U
MIpUPOJA XUMUYECKOU CBAZU.

2. 3a7a4d Ha COCTaBJIEHHE
XUMHUYECKUX POpMYIT
JIByXaTOMHBIX COEIMHEHUIN
(oxcumoB, cynb(huI0B, THAPUIOB
U T.IL).

3. 3amaHus Ha UCIIOIL30BAHUE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUM COeqUHECHUH 10
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http://www/
http://www.auditorium.ru/
http://www/
http://www/
http://www/
http://www.alhimikov.net/
http://www.chem.msu/
http://www/
http://www.hij.ru/

OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00y4yeHust

THIIBI OLIEHOYHBIX
MeponpUATHI

HOMEHKJIATYpe MEXKIyHapOHOTO
CO03a TEOPETUYECKON U
MPUKJIAJIHON XUMUU U
TPUBUAJIbHBIX HA3BaHUH JUIs
COCTAaBJICHUSI XUMHUYECKUX
bopMyJ ABYXaTOMHBIX
coeMHEHUM (OKCUIOB,
Cyab(UI0B, THAPUAOB U T.I.) U
JPYTUX HEOPraHUYECKUX
COE/IMHEHUH OT/IEbHBIX KJIACCOB

12

OK 01
OK 02

[Tepuoanueckuii 3aK0H U
tabmuna J[.U.
MenneneeBa

Xapakrepus3oBarb
XUMHNYECKHE DJICMCHTEHI B
COOTBETCTBHUH C UX
MOJIO)KEHUEM B
MIEpUOANYECKON CUCTEME
XUMHNYECKHUX JJIEMCHTOB
J.M. Mennaeneena

1. Tect «MeTamnueckue /
HeMeTaJlNIMYeCKIe CBOCTBA,
ANEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX DJIEKTPOHHBIM
CTPOCHHEM U TOJIOKCHUEM B
MEPUOINYECKOIN CUcCTEME
XHMHUYECKUX djiemeHToB J[. 1.
MeuneneeBay.

2. llpakTryeckue 3aqaHus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MIEPUOUICCKUM
W3MEHEHHEM CBOMCTB
XHMHUYECKHUX DJIEMEHTOB U HX
COeIMHEHUI B COOTBETCTBUU C
nojoxxenueM Ileproanueckoi
CHCTEME.

3. [IpakTrKO-OpUEHTUPOBAHHBIC
TEOPETHUYECKHUE 3aJIaHUs Ha
XapaKTepHU3aIUI0 XUMUUYECKHUX
351eMeHTOB: «MeTanyeckue /
HEMETAINIMISCKHE CBOMCTBA,
ANEKTPOOTPUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYCCKUX DJIEMECHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B
MIEPUOANYECKON CUCTEME
XUMHUYSCKUX DJIEMCHTOB

JI.. Menneneepay»
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Tunbl OEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema PesynbTaT 00y4yeHust .
MeponpusATH
2 XapakTtepu3oBath Tunbl [ KoHTposbHasi pagora
Pa3nen 2. Xumnueckue .
XuMHYecKHX peaknuii  [«CTpoeHue BemecTBa u
peakuuu
XUMHYeCKHE peaknm»
21 | OKO01 |Tunel XUMHUYECKHX CocraBisaTh peakuuu 1. 3amaun Ha cocTaBiIeHUE
OK 04 |peakuuit COCIMHEHMUS, Pa3JIOKEHUs], | ypaBHEHUN PEaKIIUA:
oOMeHa, 3aMelleHus, — COeIMHEHUS, 3aMEIICHUS,
OKHCIIUTEIBHO- paszioxeHus, o0OMeHa;
BOCCTaHOBUTEJIHHBIC — OKUCIIUTEITHHO-
peaxkuu BOCCTAHOBUTEILHBIX PEAKITUH C
HCIIOJIh30BaHNEM METOa
AJIEKTPOHHOTO OanaHca.
2. 3a1auu Ha pacyeT MaccChl
BEIECTBA UK 00bEMA
ra3oB 0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YJaCTBYIOIIUX B
pEaKINY BEIIECTB; PACYETHI
Macchl (00BEMa, KoTMuecTBa
BELIECTBA) MPOJAYKTOB PEAKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
pUMecu
2.2 DIEeKTPOIUTHYECKAS CocraBiATh ypaBHEHUS 1. 3aganus HA cOCTaBIICHUE
JMICCOLIMAIMS U HIOHHBIA |XUMHYECKUX PEeaKIUU MOJIEKYJIIPHBIX 1 HOHHBIX
oOMeH MOHHOTO 0OMeHa ¢ peaxuii ¢ yuacTueM KHUCIIOT,
y4acTueM OCHOBAHUH U COJIEH,
HEOPraHMYECKUX BEUIECTB |yCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JTaboparopnas padoTa "Tumsr
XUMUYECKUX peakiuii”
3 Pa3nen 3. Ctpoenune n |HcciaenoBathb crpoenne u | KonTposibHas pa6ora

CBOJNCTBa
HEOPraHMYeCKHX
BeIIIeCTB

CBONCTBa
HEOPraHMuYeCcKHX
BeEIIIeCTB

«CBo0iicTBa HEOPTAaHNYECKHUX
BelleCTB»
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OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00y4yeHust

THIIBI OLIEHOYHBIX
MeponpUATHI

3.1

OK 01

Knaccuduxanmus,
HOMEHKJIATypa 1
CTpOEHHE
HEOpPraHUYECKUX
BEIIIECTB

Knaccudpuuumposats
HEOpraHHMYeCcKHe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOIS U3 HX
XUMHAYECKON (hOPMYITBI HITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIBI UCXOIS U3 HA3BAHHUS
BEILIECTBA 10 MEKIYHAPOIHON
WJIU TPUBHUAIBHOU
HOMEHKJIATYpe».

2. 3a1a4un Ha pacyeT MacCOBOM
JI0JIU (Macchl) XMMHYECKOTO
aIIeMEeHTa (COeUHEHNs) B
MOJIEKYJIe (CMECH).

3. [IpakTudeckue 3aaHuS 110
KJIacCHU(PUKAIIUU, HOMEHKIIAType U
XUMUYECKUM (PopMyIiaM
HEOPraHNYECKUX BEIIECTB
Pa3IMYHBIX KJIacCOB.

4. TIpakTH4ecKue 3alaHus Ha
OIpeaeIeHNEe XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUJa XUMUYECKOU
CBSI3M U THIA KPUCTAIITNYECKON
peleTKu

3.2

OK 01
OK 02

DU3UKO-XUMUYECKUE
CBOIMCTBA
HEOPraHMYEeCKUX
BEIIECTB

YcranaBnmBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPHUCTAITNYECKON
PEIIeTKH

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHUH, aM(DOTEPHBIX
THJIPOKCHJIOB U COJICH».

2. 3a7aHus Ha COCTaBJICHUE
YpaBHCHHUI XUMUYECKUX PEAKIIUN
C Y4aCTHEM IPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIECTB:
OKCHJIOB METAJIOB, HEMETAJIJIOB U
aM(OTEPHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
THIPOKCHUIOB, HEOPTaHUIECKHIX
coJiel, XapaKTepU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI TTOTyUEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUYEeCKHUEe 3aJaHUs Ha
CBOICTBA U MMOJIyuYEeHUE
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Tunbl OEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema PesynbTaT 00y4yeHust .
MeponpusATH
HEOPraHMYECKUX BEIICCTB
3.3 |OKO01 |Upenrtudukanms HUccnenoBats 1. IlpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |HeopraHMYecKux KaueCTBEHHBIC PEAKIIMK  |3aJaHHS TI0 COCTABIICHUIO
OK 04 |(BemectB HEOPraHMYECKUX BEIICCTB |XUMHUYECKUX PEAKIIHIA C yIacTHEM
HEOPraHWYECKUX BEIIECTB,
UCIIOJIb3YEMBIX ISl BIX
UICHTU(PUKAIIUIH.
2.Jlaboparopras pabora:
“Unentudukanus
HEOPraHUYECKHUX BEIIECTB”
4 Pa3znen 4. Crpoenue n |HccaenoBathb crpoenne u | KonTpoJsibHas pa6ora
cBoiicTBa cBoiicTBa oprannveckux («CTpoeHue U cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHUX BellecTB»
BellecTB
41 | OK 01 Knaccudukanms, Kinaccudunmposatsb 1. 3aganus Ha cocTaBiIeHUE
CTpOEHUE U OpraHWYECKHE BEIIECTBA B |HA3BAHHUIA OPTaHMYCCKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COeIMHEHUH M0 TPUBUAIBLHOU UITU
OpraHUYECKUX BEUIECTB |CTPOCHUEM MEXKTyHapOJHON
CHCTEMAaTUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKpAIICHHBIX
CTPYKTYPHBIX OopMyIT
OpraHUYeCKUX BEILECTB
OT/IEJbHBIX KJIACCOB.
3. 3ajaun Ha ompeeNieHne
npocTeue GopMyITbl
OpraHNYeCcKON MOJIEKYIIbI, UCXOS
U3 JIEMEHTHOTO cocTaBa (B %)
42 | OK01 |CgoiicTBa OpraHM4eCcKux | Y CTaHABIUBATD 1. 3aganus HA COCTaBJICHUE
OK 02 COCAMHEHUN 3aBUCUMOCTD (PU3UKO- YpaBHEHUN XUMHUYECKUX PEAKLIUM
OK 04 XUMHYECKUX CBOICTB C y4acTheM OPraHu4eCcKHUX

OpraHn4YCeCKUX BCIICCTB OT
CTPOCHHA MOJICKYIJI

BEILECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHSL.

2. 3a7jaHus Ha COCTaBJICHNE
YPaBHEHUN XUMUYECKUX PEAKLIUM,
WJUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEaKLUN U
TE€HETUYECKOU CBA3U
OPraHUYeCKUX BEIECTB Pa3HbIX
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Tunbl OEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema PesynbTaT 00y4yeHust .
MepOonpHuATHH
KJIACCOB.
3. PacuerHble 3a1aun mo
YPaBHEHUSM PEAKLIUN C yuaCTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopHas pabota
“IIpeBpaleHuss OpraHu4ECKUX
BELIECTB MpU HarpeBaHuu"
43 | OK01 |Unentudukanus Uccnenosats 1. ITpakTUKO-OPHEHTUPOBAHHbIE
OK 02 |opraHm4ecKux BEIIECTB, [KAUECTBEHHBIC PEAKIIMK  |3aJaHHS IO COCTABIICHHUIO
OK 04 |ux 3HavyeHue OpPraHUYECKUX XMUMHUYECKUX PEaKIHil C ydacTHEM
MIpUMEHEHNE B OBITOBOM |COEAMHEHUN OTAEIbHBIX |OPraHUYECKHUX BEIIECTB, B T.U.
1 IPOU3BOJICTBEHHOU KJIaCCOB MCIIOJIb3YEMBIX JUISl UX
JESATEbHOCTH YEJIOBEKA uAeHTU(PUKAINY B OBITY U
MPOMBIIIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unentuduxanuisi OpraHnyecKux
COE€IUHEHNN OTIEIbHEIX KIIaCcCOB”
5 Pa3nen S. XapaxkrepuszoBatb
Kunernueckue n BJMSIHUE PA3JIHYHBIX
TepMoAUHAMHYecKUe |(aKTOpoB Ha
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTH
NPOTEeKAHUSA XMMHYECKHX peaKkuui
XHUMHMYECKHX peaKkuuii
5 |OKO01 CKopocTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTrKO-OpUEHTUPOBAHHBIC
OK 02 |peakuuii. XuMU4eCcKoe |BIUSHUE KOHIIEHTPAIMM  |TEOPETHYECKUE 3a/laHus Ha
paBHOBecHe pearupyronux BemecTs U |aHanu3 GakTopoB, BIUSIOMIKUX HA
TEeMIIEPaTypbl Ha CKOPOCTh |U3MEHEHHE CKOPOCTH XMMUYECKOU
XUMHYECKUX PeaKIHii peakiuu. [IpakTuko-
XapakTepu3oBarb OPUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHHS npuMeHeHue npunuumna Jle-
KOHIIeHTpauuu BeuecTs, |lllaTenbe 1 HaXoxAeHUS
pEaKIuu Cpebl U HAIPAaBJICHUS CMEIICHUS
TEMIIEPATYphl HA PaBHOBECHS XUMHUYECKOM PEaKIINK
CMellleHHe XUMHUYECKOT0 | aHaIn3 (PaKTOPOB, BIMSIOIINX
paBHOBECHS Ha CMEIEHNE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pazgen 6. PacTBopbl

PaCTBOPBI € 32 JaHHBIMH
XapaKTepuCTHKAMHI
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Tunbl OEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema PesynbTaT 00y4yeHust .
MeponpusATH
6.1 | OK01 |[lonsTtue o pactBopax |Pasnmuyarh uCTUHHBIC 1. 3agaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpPbI pacTBOpOB.
2. IIpakTHKO-OpUEHTHPOBAHHBIC
pacyeTHbIC 3a/JaHHs Ha
JIICTIEPCHBIE CUCTEMB,
UCIIOJIb3YEMbIE€ B OBITOBOM U
MIPOU3BOJICTBEHHOH JAEATEIBHOCTH
YyeJioBeKa
6.2 | OK01 |HccnemoBanue cBoiicTB |MccnenoBarh GU3MKO- JlaGopatopHnast paboTa
OK 04 |pacTBOpOB XMMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOpPoOB”
UCTHUHHBIX PACTBOPOB

Il | IlpodeccnonanbHO-0OpHUEHTHPOBAHHOE cO/lep:KaHue (colep:KaHue MPUKJIATHOTO MOTYJIs1)

7 Pazpnen 7. OuenuBatp nocJjeacTsus | 3ammra Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOW M Oyayuei npogeccuoHaIbLHOM
NPOU3BOICTBEHHOM NPOU3BO/ICTBEHHOM JAeATeJIbHOCTH)
AeATeJbHOCTH AesITeJIbHOCTH Ye10BeKa
YyeJi0BeKa ¢ MO3uI Uit

IKOJIOTHYEeCKOM
0e30macHOCTH
OKO0l |Xumus B ObITY U OuenuBatb nocnencteusa | Keiic (¢ yuerom Oymyreit
OK 02  |npou3BOJICTBECHHOM OBITOBOM U npodeccrnoHaIbHOM
OK 04 JIEATEIILHOCTH Y€J0BEKa |IIPOU3BOJACTBEHHOMN JIESITEIIbHOCTH )
OK 07 JIEATEIIbHOCTY Yel0BeKa ¢ | Bo3MOXHbIE TEMBI KEICOB:

MO3UIIMH DKOJOTHUECKOU
0e30I1acHOCTH

1. [ToTtennenue knuMara u
BBICBOOOK/IEHUE Ta30BBIX
TUIPaTOB CO JIHA OKEaHa.

2. Bynymue Marepuansl i aBua-
, MAIIMHO- ¥ IPUOOPOCTPOCHHUSL.

3. HoBble maTepuains! yis
COJIHEYHBIX OaTapeit.

4. JlexapcTBa Ha OCHOBE
pacCTUTENBHBIX MPEMapaToB
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