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Pabouas mporpamma npenHasHaueHa i npenoaaBaHus aucuuiinHel OJ1.07
XuMus 9acTH 0011e00pa30BaTEILHOTO YIeOHOTO UKIIA O0YJaIOIHUMCS O9HON (POPMBI
oOyuenus no cnenuanbHoctr 51.02.01 HapogHoe Xymo’keCTBEHHOE TBOPUYECTBO (I10

BUJIaM), BUJ] — Xopeorpaduyeckoe TBOpUeCTBO B 1-2 cemecTpax.

PabGouass mporpamma y4eOHON IJUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu  DefepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa
cnenuanbHocT 51.02.01 HapoaHnoe XymoKecTBEHHOE TBOPUYECTBO (IO BHJIaM), BUJ —
xopeorpaduueckoe TBOPUYECTBO YIITyOJICHHON MOATOTOBKH (YTBEPKIAESHHBIM IIPHKA30M
MunucrepctBa npocseiienus Poccutickont @enepanuu ot 12 nexabpst 2022 1. Ne
1099; 3apeructpupoBano B Munucrepctse toctuun PO ot 19 suBaps 2023 r. Ne

72067) u npuMepHOI pabouel MporpaMmMoi.

Pabouas nmporpamma yueOHOM NUCIMIUIMHBI paccMOTpeHa 3acenannu L{ukinoBoi
KOMHUCCHUU 00111€00pa30BaTENbHBIX JUCIUIUINH, OOIIUX TYMaHUTAPHBIX U COIMAIBHO-
AKOHOMHUYECKUX AUCHUIUIMH OT «17» utons 2024 r., npotokos Ne 6 u yTBEep:KIeHa Ha

3acenanuu otaeneHus CIIO ot «17» utonst 2024 r., npotokon Ne 6.
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1. HACIIOPT PABOYEM TPOI'PAMMBI YYEBHOM JUCIUILJINHBI
O1.07Xumus.

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMabl

PaGouas nporpaMMma  yuyeOHOU JUCHUIUIMHBL ~ SIBJISIETCS  YacCTbIO
oOmreoOpa3zoBarenbHOil MporpamMMbl B cooTBeTcTBUM ¢ DPI'OC mo cnenuanbHOCTH
CIIO 51.02.01 HapomHoe XyIOXECTBEHHOE TBOpPYECTBO (IO BUIAM), BHUA —

xopeorpaduuecKkoe TBOPUYECTBO.

1.2. MecTo y4eOHOW AMCUMILIMHBI B CTPYKTYpe OCHOBHOM INPO(ecCHOHATLHOU
o0pa3oBaTe/JIbHOIl NporpamMMbpl: y4yeOHas [UCUUIUIMHA «XUMUS» H3y4aeTcs B
oOmeoopazoBarenbHoM 1ukie yuyeoHoro miana OIIOIT CITIO nHa 6a3e OCHOBHOTO

oOmrero oOpazoBaHus C MOJIyYeHHEM cpeaHero obmero odpazopanus (IITICC3).

1.3. Hean m 3amauyum y4eOHOW AUCHUIUIMHBI — TPeOOBaHHMA K pe3yJbTaTaM
OCBOCHMS Y4EeOHOM TUCHUIINHBI:
1.3.1. Ileab 00me00pazoBaTeILHOM AN CIATIIMHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO IOBEACHUS B IPUPOAHON Cpesie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
IIPOILIECCOB U SBJIEHUM B OKPYXKAIOWIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pEe3yAbTaThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX ~ MCCJIEJOBAHUM ¢  COOJIOJICHHEM TIpaBWJI  OE€30IacHOro
oOpallleHus C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs MCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa Hu3
Pa3JIMYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NIEATEIBHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB,;



6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTIDKCHHM XUMUYECKOW HAyKU U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMAIBHON U TPOU3BOICTBEHHOM cep.



1.3.2. [lnanupyemblie pe3yabTaTbl OCBOEHHs 001Ie00pa3oBaTeIbHOH TUCUMILIMHBI B cooTBeTcTBUM ¢ DPI'OC CIIO un Ha

ocHose ®I'OC COO

Kon n IInanupyemMble pe3yabTaTbl 0CBOCHHS AHCHUILIHHBI
HAaMMEHOBaHH
e

dopMupyeMBbIX Oo01mme JAucuunianHapHbie

KOMITeTEeHIUI

OK 01. B yacTH TPY10BOr0 BOCIIUTAHHA: - BJIAIETh CUCTEMOM XHMMHUYECKUX 3HAHUM, KOTOpas  BKIIOYACT:
Bei6upats - TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU | OCHOBOIIOJNAraloUIMe MOHATHA (XUMHYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs
Coco0bl MacTepCcTBa, TPYHAOIIO0HE; o0oJiouKa aToma, s-, p-, d-3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJICKYII,
pelleHusd 3a4a4 | - TOTOBHOCTb K  aKTUBHOW  JEATEIBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTD, CTEIEHb OKHMCICHMS, XMMHUYECKas
npodeccuoHan | TEXHOJIOTMYECKOHW U COIMAILHON HAIPABIEHHOCTH, | CBSI3b, MOJb, MOJIIPHas Macca, MOJAPHBIA 00BEM, YIJIEPOAHBIA CKEleT,
BHOU CIIOCOOHOCTh ~MHHMLUHMPOBAThb, IUIAHUPOBATh U | QyHKLUUOHANIbHAS TPYINA, pajuKall, U30MEpHs, U30MEPBI, FOMOJIOINYECKUil
JESTCIIBHOCTH | CAMOCTOSITENBHO BBIIOIHAT TAKYIO JEATEIBHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOACPKAILINE COCTUHCHHUS,
IPUMEHHUTENBH | - UHTEpEC K pa3JInYHBIM cepaM | OMOIOrMUECKH aKTHBHBbIE BellecTBa (YIJIEBOABI, >KUPBI, OENKH), MOHOMED,
0 K Pa3JINYHbIM | IPOPECCUOHATBHON EATETbHOCTH, IIOJINMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIADHBIE  COCIMHEHUS,
KOHTEKCTaM OBjajeHne  YHWBEPCAJBHBIMH  YYeOHBIMH | KDUCTAIMYECKAs PELIETKA, TUIbl XUMHUYECKMX DPEaKUU (OKUCIMTENbHO-

NMO3HABATEJIbHBIMHM JIEHCTBUSIMH:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOSITEIIEHO dbopMynupoBaTh u
aKTyalu3upoBaTh MpoOieMy, paccMaTpuBaTh €e
BCECTOPOHHE,;

- yCTaHaBJMBAaTh CYIIECTBEHHbIH NPU3HAK WIH
OCHOBAaHUA i1 CpaBHCHHA, KHaCCH®HKaHHH H
0000IIEeHHS;

- OmpeNeNsaTh IeNu JIeATeTbHOCTH,
rapamMeTpbl U KPUTEPUU UX JTIOCTUKEHUS;
- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCUUSA B
paccMaTpuBaEMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM,

3aaaBaTb

BOCCTAaHOBUTENbHBIE, 3K30-U SHIOTEPMHUUECKHE, PEAKIIM HOHHOTO 0OMeHa),
pacTBOp, JIEKTPOJIUTHL, HEIIEKTPOJIMUTHI, SJIEKTPOIUTHYECKAs AUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBeCHE), TEOPHUM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. bytiepoBa, Teopusi 3I€KTPOIUTHUECKOMN
aucconuanuy, nepuoaudeckuil 3akon [I.M. Menneneesa, 3aK0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BOKHEHIINX HEOPraHWYECKUX U OpPraHWYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMeThb BBIABJIATH XapaKTepHble NpPHU3HAKW M B3aHUMOCBA3b H3YYEHHBIX
MOHATUM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU OIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHUX BEIIECTB M HUX IpEBpalleHUil;
BBIBJIATH  B3aUMOCBSI3b  XMMHUYECKMX  3HAHUW C  MOHATHSAMM U




OIIEHUBATh PUCKHU MOCJEACTBUM NESITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUT
YKU3HEHHBIX TIPOOIIeM

0) 0a30BbIE HCCIEN0BATENbCKUE e CTBHS:

- BIIQJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEA0BATEIBCKOM
u MPOEKTHOMN JIeSITeIIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBIIBJISATH NPUYMHHO-CICACTBEHHBIE CBSI3UM U
aKTyaJM3UpOBaTh 3a/1auy, BbIIBUIATh THIIOTE3Y €€
perieHus, HaXOIUTh apryMEHThI JUISt
JI0Ka3aTesibcTBa CBOMX YTBEPXKJICHMM, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- AHaJU3MpPOBATh IOJIYUCHHBIE B XOJE PELICHUS
3a/1aud  pe3yNbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMEThb NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIHHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIIBUTaTh  HOBBIE  WJEH,
OpUTHHAJILHBIC TTOXO/IbI U PEIICHUS;
- CIIOCOOHOCTD X MCIIOJIb30BAHMS B
ITO3HABATEJIBHON U COLMAIIBHON MTPAKTHKE

npeajiaratb

MPEICTAaBICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yYyMeTb WCIOJb30BaTh HAMMEHOBAHUS XHUMHUYECKUX  COEIMHEHHUMN
MEXIYHAapOAHOTO COI03a TEOPETHYECKOW U MPUKIAAHOW XUMHUU U
TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIECTB (3TUJICH, alleTUIICH, TJUIEPHH,
¢denon, Qopmanbaerus, YyKCycHas KHUCIOTa, TIJIMIMH, YrapHbIi ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, raiieHas U3BEeCTb, HETallleHass U3BECThb, TUTHEBAS
colla U APYTUX), COCTaBIATH (POPMYJIbl HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHCHHS XHMHUYECKUX pEaKIUH, OOBICHATH HX CMBICT;
MOATBEPKIaTh XapaKTepHbIE XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKInii;

- YMETh YCTaHABJIMBATh MPUHAJJIC)KHOCTh H3YUYCHHBIX HEOPTraHWYECKHX WU
OpPraHMYECKUX BEIIECTB K OMPENIEICHHBIM KJaccaM U TPYIIaM COeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWIIIME CBOWCTBA; OMPEAENSATH BUIIbI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAA),
THUTIBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUYECKUE
peakuuu;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMHUHM B TO3HAHUM SIBJICHUU
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (POpMylIaM U ypaBHEHUSIM
XUMHUYECKUX  pEeakluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MacChl, o0beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPHUHITHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons30BaTth
COBPEMEHHBIE

B 00/1acTHLIEHHOCTH HAYYHOT'0 MO3HAHMS
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMETb IUIAHUPOBaTb U  BBIIOJHATD XMUMHYECKUH  JKCIIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BELIECTB IPU HArpeBaHUU, IOJIyYEHHE
JTUJICHA U U3YYCHHME €TI0 CBOMCTB, KaUECTBCHHBIC PEAKIUU Ha aJbJCTHUIBI,




CpencTBa
MIOWCKa,
aHaJu3a u
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
Ui
BBITIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

pa3BUTHUS HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MeCcTa B
MIOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M YUTATEIIbCKOMN
KyJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXIY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHHUE IICHHOCTUM HAy4YHOW JEeSTEIIbHOCTH,

TOTOBHOCTb ~ OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEJIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBiajeHne  yHUBEpPCAJIbHBIMM  YYeOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmaumeii:

- BJIQJITh HABBIKAMH TOJyYeHUS UHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYILIECTBIATh MOUCK, aHATHN3, CUCTEMaTU3alIUI0 U
HWHTEpIpETAIio HPOpMAIIUU Pa3TUIHBIX BUJIOB U
(dbopM mpescTaBIeHUS,

- co3/laBaTh TEKCTHl B pa3lMYHBIX (opmarTax c
y4eTOM Ha3Ha4YeHWs WH(pOpMallMK U IIEeTEBOM
ayIuTOpUH, BBIOMpas ONTUMAIbHYIO  (opmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(pOpMAaLlUK, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-ITUYECKUM HOpPMaM;

- HCIONB30BaTh CPEACTBa WH(DOPMAIMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3aad ¢  COOJIOJACHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, pPeCypcocOepexeHusi, TMPABOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHON

Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus OelKOB IpH HarpeBaHuUH,
[BETHBIE peaknuu OCNKOB; TPOBOAMTH pEAKIMH HOHHOTO OOMEHa,
OTIpEeICIISATh CPely BOAHBIX PaCTBOPOB, KAUECTBEHHBIEC PEaKIIUU Ha Cyiabdar-,
KapOoOHaT- ¥  XJOpPUA-aHHWOHBI, HA KAaTUOH  aMMOHHUS;  pellarhb
AKCIICpUMEHTAIbHBIC 3a7aur 1Mo TemaMm "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUHM C MpaBWJIAMH TEXHUKH OE30MacCHOCTH MpH OOpalieHuH ¢
BelecTBaMHM U JabOpaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XMUMHAYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIMCH YPAaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO0 HH(POPMAIIHIO, TIOTYIaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi uHdopmanuu, cetb IHTepHET U apyrue);

- BJIQJEThb OCHOBHBIMH METOJaMH HAy4YHOIO IIO3HAHMSI BEILECTB U

XUMHYECKUX  sIBIEHUM  (HaOironeHue,  M3MEpEeHHe,  IKCIEPHUMEHT,
MOJICJIMPOBAHUE);

- YMETh NPOBOAMTH pacueThl MO XUMHUYECKUM (QopmyiamM U ypaBHEHUSIM
XUMHUYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM CI)I/I?;I/I‘-IGCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObeMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMUYECKHE 3HAHMs I NPHUHATHS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHuAX, CBA3aHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM




0€e30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCJIEIOBATENILCKOW, IMPOEKTHOM W COUMAIBHOU
NEeSATEIbHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU JeHCTBUSAMMU:

0) coBMecTHasi 1eITeJIbHOCTD!

- ITIOHMMAaTb MW HCIIOJIB30BaTb IPCUMYLICCTBA
KOMaHJIHOW ¥ UHIMBUyaIbHOU pabOThI;

- HNpPUHUMATL OCIIN COBMECTHOU JACATCIIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUSA IO
€¢ JOCTHXKCHHUIO: COCTaBIITh INIaH JICHCTBHIA,
pacnpenensaTh pojid ¢ Y4ETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPAMHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCaIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCyHICCTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsiX, MPOSIBIATh
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
AefCTBUSIMU:

I') IPUHATHE ce0s U APYTUX JIO/Ieii:

- IPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JFOACH
MIPU aHAJIN3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- IpU3HABaTh CBOE MPaBO W MPaABO JAPYTHX JIFOACH
Ha OIINOKH;

- yMeTb IUJIaHUPOBAaTh M  BBINOJHATH XUMUYECKUH  DKCHEPUMEHT
(npeBpallleHUsT OPraHWYECKUX BELIECTB IPU HArpEBAHUH, IOJIYYEHHE
STHJIEHA U U3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMH HA ajbJCTUJbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHarypauus O€JlKOB IIpM HarpeBaHUH,
LBETHbIE pEaKIUH OEJNKOB, MPOBOJUTH PEAKIUU HOHHOrO OOMeHa,
OTIpEeICTISATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKluu Ha cylbdart-,
KapOoOHaT- ¥  XJIOpUA-aHHOHBI, HA  KAaTUOH  aMMOHHUS;  pellarh
AKCIICpUMEHTAIbHBIC 3amaur 1Mo TemaMm "Metamel" u "Hemeramnsl") B
COOTBETCTBUM C IIpaBWJIaMU TEXHUKU OE€30MacHOCTH IpU OOpalleHUH C
BelIeCTBAaMH U JaOOPAaTOPHBIM O0OpYyIOBaHUEM; MPEACTABIATH PE3yIbTaThl
XUMHAYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIMCH YPABHEHHI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB




- pa3BUBaTh CIOCOOHOCTH TOHMMATh MUD C
HO3UIIMH IPYTOTO YeNIOBEKa,;

OK 07.
CopelicTBOBATH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocoepex
CHHIO,
IPUMEHSThH
3HaHUsA 00
U3MCHCHUHU
KJIMMaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(hopMHUPOBAHHOCTH HKOJOTHYECKON KYJIBTYPHI,
IIOHMMAaHHUE BIIMSHUS COLIMAIBHO-IKOHOMHUYECKUX
IIPOLIECCOB  HAa  COCTOSIHHE  IPUPOJHOM U
COLMAIBHOW  Cpelbl, OCO3HAHHWE TIJI00AILHOIO
XapakTepa 3KOJOTHYECKUX ITPOo0IIeM;

- IUIAHUPOBAHUE U OCYILECTBICHHE ACUCTBUHA B
OKpYJKalollled CcpeAe Ha OCHOBE 3HAHMSA LElel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JECUCTBUM, NPHUHOCAIINX
BpEZl OKpYXKaIoUIel cpene;
- YMEHHE MPOTHO3UPOBATH HEOIArONPHITHBIC

9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPALIATh UX;

- pacipeHue OIbITA
JKOJIOTMYECKON HAIIPaBICHHOCTH;
- OBJIaJICHHE HaBbIKAaMU y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLUAIIBHON
JEeATEIbHOCTH;

JACATCIIBHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XHUMHUYECKOM  COCTaBISIOLICH
eCTeCTBeHHOHaY‘-IHOﬁ KapTUHBI MHpa, POJA XUMHUHU B ITO3HAHHUU SIBJICHUU
IpUpPOAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl peIICHUs MPAKTHYECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTh CcOOJI0aTh MpaBHia HKOJIOTHUECKU 11e71eCO00pa3HOro MOBEICHUS B
OBITY ¥ TPYIOBOM JACSATEIHHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbS U
OKpY)Karolleld MPHUPOJHON Cpelbl; YUYUTHIBATh OMACHOCTb BO3JICHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKa3aTCyIsd
MpeeabHON JOMYCTUMON KOHIIEHTPAIHH
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1.4. KosimuecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl Y4eOHOM IUCHUIIUHbI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomierocs — 80 yacoB, B TOM YHUCIIE:

00s13aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOyuaromierocs: — 80 daca;

BKJIIOYasl IPAKTUYECKUE 3aHATUSA — 28 4aCOB.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

JANCHUITJIMHBI « XUMMWUSA»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bux yueOHoit padoThl

O0BeM B yacax

O0BeM 00pa3oBaTe/ILHON MPOrpaMMbl THCHHIIJIMHBI 80
B T.4.

OcHoBHOE coep:KaHue 80
BT. U..

TEOPETHIECKOE 00yUeHUE 40
MPaKTUYECKUE 3aHATHUS 28
1a00paTOpPHBIC 3aHITHUS 12

IIpomexxyToyHas aTTecTalUs B BUE
au(pPpepeHIMPOBAHHOIO 3a4€Ta BO 2 cemMecTpe
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

®opmupyem
HaumMmeHoBaHH Conepxanue yue0HOro marepuasa (0CHOBHOe U PO(hecCHOHAIbHO- ObLe e
. beM bl
€ pa3aeyioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
4acoB KOMIIETEeHIH
TEeM MOYJIb
"
1 2 3 4
1 cemecTp 34
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOeE coJep:kaHue 4 OK 01
Crpoenue
aTOMOB CoBpeMeHHas Mojenb CTpoeHHs aroMa. CHUMBOJUYECKUM S3bIK XUMHUHU.XUMHUYECKUAN
XAMHAYCCKUX aJIeMEeHT. DJIeKTpOoHHAas KoHpuryparus atoma. Kinaccupukamus XUMHUYECKUX JIEMEHTOB
SJIEMCHTOB N (s-, p-, d-amemenTsl). BaneHTHbIE 2IIEKTPOHBI. BaleHTHOCTB. DIEKTPOHHAS MPHUPOA
npupoaa XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUYECKOM CBsI3U (KOBaJICHTHAS,
XAMHYECKOM  |HOHHAs, METAITIMYECKasi, BOJOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHms
CBSI3U
IIpakTHyeckune 3aHATHS 4

Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHWI CO€IUHEHUN
[0 HOMEHKJIAType€ MEXKIYHAPOJHOIO0 COI03a TEOPETUYECKOW W MPUKIATHOW XUMHUU U
TPUBUAIBHBIX HAa3BaHWM JJISI COCTABJICHUS XUMHYECKUX (OpMya JABYXaTOMHBIX
coeMHEHUN (OKCHAOB, CYIb(DHUAOB, TUIPUIOB W T.I.) M JAPYIMX HEOPraHUYECKHUX
COCJIMHEHHUHN OTJECIbHBIX KJIaCCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBA3U MEXKY CTPOCHUEM aTOMOB XUMHYECKHUX
3JICMEHTOB M MEPUOJUYECKUM HW3MEHECHHUEM CBOMCTB XHUMHWYECKHX JJIEMEHTOB M HX
COCJIMHCHUH B COOTBETCTBHHM C MOJIO)KEHUEM [leprnondeckoi CHCTEMBI.
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Tema 1.2. OcHOBHOE coJiep;KaHue OK 01
ITepunoanyecku OK 02
# 3AKOH 1 IIpakTnyeckue 3aHATHS
Tadnuua JI.1. [lepnoanueckas cucreMa XuMu4eCcKux diemMeHToB /.M. Menneneesa. @usnueckui
Mennenecsa cMmbici [lepuoamyeckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX U CJI0KHBIX BEIIECTB B
COOTBETCTBHH C MOJ0KEHUEM XMMHUUECKOT0 dyieMeHTa B [leprnoandeckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuonnueckoro 3akona J{.11. Menneneena.
ITporuossl /.M. MenaeneeBa. OTKpPbITHE HOBBIX XUMUYECKUX AJIEMEHTOB.
Penrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO
XUMHUYECKHX DJIEMEHTOB «MeTauinueckue / HeMeTaJUINYECKUE CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOEHHUEM U TOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX d1eMeHTOB JI.1.
MenneneeBay»
Pasznen 2. XuMu4yeckne peakumu
Tema 2.1. OcHoOBHoOeE coaep:xaHue OK 01
Tunsl
N Kiaccuduxkanus u THHBIV XHMquciKHx pEaKIMid C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
peakiuit CocrapieHue ypaBHEHUM peakIuii COeTMHEHMS, pa3JI0KEeHUs, 3aMeIlIeHUsI, 0OOMEHa, B T.4.

pEaKLMI TOPEHUSI, OKUCIIEHUSI-BOCCTAHOBIJICHUSL.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIIEHHS. CTeneHb OKUCieHu. OKUCIUTEINb U
BOCCTaHOBUTENb. COCTABICHNE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii METOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU
B MIPUPO/IE, MPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHECITEIbHOCTH OPTraHU3MOB

IIpakTHyeckune 3aHATHS

KonuuecTBeHHble OTHOMICHUS B XUMHUHU. OCHOBHBIC KOJIMYECTBEHHBIEC 3aKOHBI B XUMHU U
pacdeTbl IO YPAaBHCHUAM XHMHYCCKHX peaKHHﬁ. MoJb Kak CAMHUIIa KOJIMYECTBA
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BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHHsI MAcChl M SHEPrUU. 3aKOH ABOTrajpo.
Mousipabiii 00beM ra3oB. OTHOCHUTENBbHAS MUIOTHOCTH ra3oB. Pacuersl Mo ypaBHEHUSM
XUMHUYECKUX PEAKLUUN C UCIOJIb30BAHUEM MACChI, 00beMa (HOpMabHBIE YCIOBUS) ra3oB,
KOJIMYECTBA BELIECTBA

Tema 2.2. OcHoBHOE coJiep:KaHue 5 OK 01
DIIEKTPOJIUTUYE _ OK 04
cKast Teopus 3JIEKTpONUTHYECKOW auccouranuu. MOHBIL. DJEKTPONMTHI, HE3IEKTPOJUTHI.
CCOLUALIS T Peakuuu nonHoro oomena. CocTaBiieHHE peaKIUii HOHHOTO OOMEHA IyTEM COCTaBJICHUS
A Hv Ié WX TOJHBIX WM COKPAIICHHBIX HOHHBIX YypaBHEHHH. KHCIOTHO-OCHOBHBIE pEaKIIHH.
MOHHBII 0OMEH .
0 OOMEH |34 /1anns Ha cocTaBIIeHIE HOHHBIX PEAKIIHii
JlaGopaTopHble 3aHATHS 6
JlabopaTtopHas padota “TUnbl XUMUYECKUX pEAKIUN .
HccnenoBanue TUNOB (ITO COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00pa3yIOIIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKHUX peakuuid. [TpoBenenne peakuuii HOHHOro oOMeHa,
oTpesiesieHUe cpeibl BOJHBIX PAaCTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX peakui
KourpoJubHas
CrpoeHue BenecTBa U XUMUUYECKUE PEAKIINU 2
padora 1
2 cemecTp 46
Paszpnea 3. CrtpoeHue U CBOHCTBA HEOPTAaHMYECKHUX BelleCTB
Tema 3.1. OcHoBHOE coJiep:KaHue 2 OK 01
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Knaccudukanus ([Ipeamer Heoprannueckoi xumuu. Knaccuduxaius Heopranuueckux Bemects. [Ipocteie OK 02
, HOMEHKJIaTypa (M CIIOXKHBIE BeecTBA. OCHOBHBIE KIACCHI CJI0KHBIX BEILECTB (OKCUIBI, TUIPOKCHIBI,
H CTPOCHHE KHCJIOTBI, COJIN). B3auMOCBsI3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSHHUS
Heopranuyecky |BeMIECTBa. Kpucrammyeckue u amMop¢HbIe BeulecTBa. TUIBI KPUCTALTUIECKIX PEIIETOK
X BEILCCTB (aToMHas1, MOJIEKyJIsIpHasi, HIOHHAsI, METAaJNINYecKas). 3aBUCUMOCTb (PU3HUECKHUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAUIMYECKON PEHIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BEIIECTB OT BU/1a XUMHUECKOM CBSI3U U THIIA KPUCTAIIINYECKON pemeTKu. [punannbl
MHOT000pa3usl BEIIECTB
IIpakTH4eckue 3aHATHSA
HomeHkI1aTypa HEOpraHMYEeCKHX BEIECTB: Ha3BaHUE BEILECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (POPMYJIIbl UCXOs U3 HA3BAHUS
BeniecTBa 1o mexxayHapogHoit (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpE.
Pemenne npakTHUecKUX 3alaHUM MO KiIacCU(UKALMKU, HOMEHKJIATYpe U XUMHUYECKUM
(dopMysiaM HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (YrapHbIM ra3, YrJIEKHCIIbIHI
ra3, aMMHaK, raiieHas Uu3BeCTb, HErallleHasi U3BECTb, TUTHEBAs COJIA U IPYTUX): HA3bIBATh
Y COCTABJISITh (POPMYJIbI XUMUYECKUX BEIIECTB, OMPEACIIATh MPUHAIICKHOCTh K KJIAcCy.
HcTouHnKN XUMUYECKON HH(pOopMaLuK (CpeACTB MacCOBOM HH(OpMALIHU, CETh
WNurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, HAEHTU(UKATOpaM,
CTPYKTYPHBIM (popMyJsiam
Tema 3.2. OcHoBHOE coJep:KaHue OK 01
du3uko- N OK 02
UMIUCCKIE Mertamnel. OOmue @Qusnueckue W XUMUYECKHE CBoOMcTBa MeTawioB. (CrocoObl
" NOJIyYeHHs. 3HAUCHHWE METAJJIOB M HEMETAUIOB B MPUPOJE U >KU3HEACSITEIbHOCTU
cpouctBa yesoBeka W opraHu3MoB. Koppo3usi MeTaymioB: BUIbI KOPPO3WH, CHOCOOBI 3alIUThHI
HCOPTaHMHUCCKU |\ ieramos ot Kopposun
X BEIIECTB

Hemeramnpl. O0mme ¢u3udeckue W XHMHYECKHE CBOMCTBA HEMETAILIOB. THIHMYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukammss 1 HOMEHKIaTypa CO€IUHEHUN
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HeMeTauioB. KpyroBopoThl OMOTE€HHBIX AJIEMEHTOB B PUPOJIE

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX BEIIECTB (OKCHIIOB,
TUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOJHBIX COEAUHEHUH, BBICIIUX OKCUIOB U TUAPOKCHIOB

IIpakTnyeckue 3aHATHS

CocraBieHue ypaBHEHUM XHMHMYECKHX PEAKUUMHA C y4aCTUEM IHPOCTBIX W CIIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAJIIOB, HEMETAJUIOB U
aM(OTEpPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAHMM H aM@OTEpHBIX
TUAPOKCUIOB; HEOPTAHUYECKHAX COJIEN, XapaKTEPU3YIOIIMNX UX CBOKCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHAM Ha CBOMCTBA, COCTAB,
MOJIy4eHHe U 0€30MacHOe UCTIOIb30BAHNE BAKHEUILINX HEOPTraHUUYECKUX BEUIECTB B OBITY
U IIPAaKTUYECKOM ACATEIBHOCTH YEI0BEKA

Tema 3.3. OcHoOBHOE coJiep:KaHue OK 01
WNnentudukam OK 02
JlaGopaTopHble 3aHATHSA
A OK 04
HEOPTaHUICCKH |JlaGopatopHas paboTa «aeHTudukaims HEOPraHMUECKUX BEIIECTBY.
X BCIICCTB Pemienne SKCHEpUMEHTANBHBIX 337a4 II0 XUMHYECKMM CBOMCTBAM METAUIOB M
HEMETAJIOB, 110 PACIIO3HABAHUIO U MOJYYEHHUIO COCIMHEHUN METAIIJIOB U HEMETAJIJIOB.
Nnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOJIb30BAaHUEM UX (DU3HKO-XUMHUYECKUX
CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cylbdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS
KonTpoJsbHas .
CBOICTBAa HEOPraHUYECKUX BELIECTB
padora 2
Pasznen 4. CTpoeHue U CBOHCTBA OPraHNYeCKUX BeleCTB
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Tema 4.1.
Knaccuduxkarus
, CTPOCHHE U
HOMEHKJIaTypa
OpTaHUYECKUX
BEIIECTB

OcHOBHOE coJiep;KaHue

[losiBneHue u pa3BUTHE OPraHUYECKON XMMUU KaK Hayku. [Ipenmer oprannueckoi
XUMHUHU. MeCTO 1 3HaU€HUE OPraHUYE€CKOM XMMHUU B CUCTEME €CTECTBCHHBIX HAYK.
XUMHUYECKOE CTPOEHUE KAK MOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIEC MOJIOKEHUSA TEOPUM XUMHUYECKOTO CTPOEHUS OpPraHWYECKUX
coequHeHuid A.M. bytnepoBa. YTIepoAHBI CKEJIET OPTraHUYECKONW MOJICKYIIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOEHHUsA MOJIeKyl. HM3omepus u
U30MEPHI.

[lonsitue o QyHknuoHanbHOM rpynme. Pamukan. [lpunnunel  kiaccudukanuu
OPraHWYECKUX  COeAUMHEHMH. MexayHapoaHas  HOMEHKIATypa W IPUHLMIIBI
HOMEHKJIATypbl ~ opraHuueckux  coeauHeHuid. [lonste 00  azoTconepkamux
COCIMHEHUSX, OMOJIOTUYECKU aKTUBHBIX BelllecTBax (YriaeBojax, kKupax, Oeinkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUAX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATUSA

Homenknatypa opraHu4ecKkux COEAMHEHUN OTACNIBbHBIX KJIACCOB (HACBHIIIEHHBIE,
HEHACBIILICHHBIE M apOMATHUYECKUE YTJIEBOJAOPOJIbI, CHUPTHL, (PEHOJBI, aabJIeTUIbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI U JAp.) CocTaBieHUE TOJHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJ OPTaHUYECKHUX BEIIECTB OTMEJbHBIX KJIACCOB, HCIOJB3YS HUX
Ha3BaHMUS IO CHUCTEMAaTHYECKOW M TPUBUAJIBLHOM HOMEHKJAType (STWUJICH, alleTHUJICH,
IMIEpPUH, QeHon, (GopManbaeru, YKCycHash KUCJIOTa, TuiuH). PacdeTsl mpocTeiiieit
(dbopMyJIbl OpraHUYECKON MOJIEKYJIbI, UCXOS U3 2JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CBoiicTBa
OpraHUYCCKUX
COCTUHECHUN

OcHoOBHoOE coJep:kaHue

OU3NKO-XUMHAYECKUE CBOMCTBA OPraHUYECKHX COCIUHEHUW OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KIIacCU(PUKALUKA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMUECKUH psl U
obmast popmyna; uzomepus; GU3NUECKUE CBONCTBA;, XUMHUUYECKHE CBOMCTBA; CIIOCOOBI
HOJIYYEHHUS):

OK 01
OK 02
OK 04
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— IpeleTbHbIE YIIIEBOAOPOAbI (AIKaHbl U LIMKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIMH U3
OCHOBHBIX HMCTOYHMKOB TE€IUIa B IPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YIJIEBOJIOPOJOB, HAXOKIAEHNE B IPUPOAE U IPUMEHECHHE AJIKAHOB;

— HenpeJenabHble (JIKEHBI, AJKHMHbl U AJIKaJHEHbl) U ApOMATHYECKUE YTJIEBOJOPOJIBI.
I'opeHne anerniieHa KaKk HCTOYHUK BBICOKOTEMIIEPATYpPHOIO IUIAMEHU Il CBApKU U
PE3KU METAJIOB

— KHCIIOPOJACO/AEpKAIIME COCAUHEHHUs (CIUPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U
3Gupbl, anbAerujabl M KETOHBI, >KUPBI, YIIIeBOAbl). I[lpakTHueckoe mpHUMEHEHHE
STUJICHTJIMKOMS, TinuepuHa, ¢enona. IIpumenenue Qopmanpieruaa, aneranblIeruia,
YKCYCHOHM KHUCJIOTBI. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT. Moromiue cBoiicTBa
MbLIa

— a30TcoIepKaIme COCJTMHEHHUS (aMUHBI u AMUHOKMCJIOTHI, OcIKm).
BricokoMosieKyIsipHbIe  COCNMHEHHS] (CHHTETHYECKHE U OHOJOTUYECKU-AKTUBHBIE).
MoHomep, mosumep, CTpyKTypHOe 3BeHO. [losmmepusanus 3Tui€Ha Kak OCHOBHOE
HAIIPaBJICHUE €T0 UCIIOIb30BaAHUS.

['eneTnyeckas cBsI3p MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COCAUHEHUN OTACNbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIYHapOoJIHas HOMEHKJIATypa, XWUMHUYECKHE CBOWCTBA, CIOCOOBI TMOJY4YCHUS):
npenenbHble (aJTKaHbl U IUKIOAIKAHBI), HEMpeIeIbHbIC (ATKEHBI, aTKUHBI U aJKaIuCHBI)
U apOMaTHYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (DEHOJBI, KAPOOHOBBIE KUCIOTHI M AUPHI,
aNbJICTUIBl U KETOHBI, AMHUHBI M aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS.
3amaHusi HA COCTABJICHUE YPABHEHWH XMMUYECKHX PEaKIMi C y4aCTHEM OPTaHUYECKHX
BCIIECTB HA OCHOBAHWH MX COCTaBa M CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEJI0KEHHBIM IEMOYKaM MpeBpalleHui),
XapaKkTepU3yIIIUX XUMHUYECKHUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIEIbHBIX

19




KJIACCOB, CHOCOOBI MX TMIOJAYYEHUS W Ha3BaHUE OPraHWYECKUX COEIMHEHHH 110
TPUBHUAIBHON WIM MEXAYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne npakTHKO-OPMEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha  CBOWCTBA
OPTraHUYECKUX COCNUHEHUN OTAEIBHBIX KIACCOB

JlabopaTtopHasi paGora

JlabopatopHas pabota “IIpeBpallieHnst OpraHMYECKUX BEIIECTB MPU HArpEeBaHUU'".
[TonydeHne 3TUIEHA U U3YyYEHHUE €r0 CBOMCTB. MOJEIMPOBAaHUE MOJIEKYJI 1 XUMHUYECKUX
pEeBpaLCHU Ha IPUMEPE 3TaHa, STHIICHA, alleTUJIEHA U Jp.

Tema 4.3.
Nnentudukau
s OPraHUYECKHUX
BEIIECTB, X
3HA4YEHHUE U
IpUMEHEHHUE B
OBITOBOI U

OcHoBHOE coaep:xaHue

buooprannueckue coenunenus. lIpuMeHeHne u OuoJiOTMYECKass POJb YIJIEBOJOB.
OxuciieHre yriaeBoJ0B — HCTOUHUK YHEPTUH )KUBBIX OpraHu3MoB. O01acTy MPUMEHEHHUS
amuHOKucHOT. [IpeBpaiienus OenkoB nui B opranusme. buonornueckue QyHKIMH
oenkoB. buonormdyeckue (QyHKIUU KUPOB. Poib OpraHMYecKod XUMHUU B PEIICHUH
po0JieM MUIIEeBOM 6€301aCHOCTH

OK 01
OK 02
OK 04

HIPOU3BOACTBCH | Pojip OpraHUYecKOW XHMHH B PEHICHUH MPOOJEM SHEPreTHYECKOW Oe30MacHOCTH, B

HOH pPa3sBUTHH MEAMIIMHBI, CO3JaHMM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB JHEPTUH

ACATCIPHOCTH | (apTepHAaTUBHBIC HCTOYHUKH SHEpTrHn). OMacHOCTh BO3ICHCTBHSI HA )KUBBIC OPTaHU3MbI

C/10BCKa OPraHWYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOAOPOIBI, CIUPTHI, (EHOJIBI,
XJIOPOPTaHUYECKHUE MPOU3BOIHBIC, ANbIACTUABI U JP.), CMBICI IMOKa3aTes MPeaeIbHO
JIOIMYCTUMOM KOHIIEHTpaLUU

Konrpossuas CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIECTB

pabora 3 PYKTYP P

Pasren 5 Kunernuyeckne u TepMOIMHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX

peakuui
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CkopocTb OcHOBHOE coJiep;KaHue OK 01
XAMHYECKUX OK 02
peaxuuii. CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (AKTOPOB: MPUPOJIBI PEATUPYIOIINX
XUMHUYECKOE BCIIECTB, KOHLIEHTPAUUU pPEAarupyrollnuX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJH
paBHOBECHE PEaKIMOHHON TMOBEpPXHOCTU. TeroBble A(PPEKTbl XUMUYECKUX peakuuid. DK30- |

JHJIOTEPMHUYECKUE, PEAKLIUH.

OOpatumocTh peakiii. XMMHUYECKOEe pPAaBHOBECHE U €ro CMEIICHHE MO JAeHCTBUEM

pasTUYHBIX (HAaKTOPOB (KOHIIEHTPAIMS PEareéHTOB WM MPOAYKTOB PEAKIWH, JAaBJICHHE,

TeMmrepaTrypa) I CO3/JaHUSl ONTHUMAJIBHBIX YCJIOBUM MPOTEKAHUS XUMHYECKUX

npoueccos. [Ipuanun Jle [laTense

IIpakTu4yeckue 3aHATHS OK 01

. OK 02

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaIM3 (PAKTOPOB, BIUSIOMIMX Ha

U3MEHEHUE CKOPOCTH XUMHMYECKOW peakuuu, B T.4. C TMO3ULUH DSKOJIOTHUYECKU

11€JIeCO00pa3HOTO MOBEJICHUS B OBITY W TPYAOBOU JEATEILHOCTH B LIENSAX COXPAHEHHS

CBOETO 3J10POBbS U OKPY’KAIOLIEH TPUPOAHOMN CPEIBI.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha MpUMeHeHue npuHiua Jle-Ilarense

JUIS. HAXOXKJICHUS HaIpPaBJICHUSI CMEIIECHUSI PABHOBECHS XMUMHUYECKON PEaKUUU U aHAIU3

(hakTOpOB, BIUSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHUSI
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHOBHOe coJiep:KaHue OK 01
ITonsiTue o N OK 02
pacTEOpax PactBopenue kak ¢usznko-xumuueckuii mporiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS OK 07

pactBopoB. PactBopumocth. MaccoBasi 1015 pacTBOpPEHHOro BemiecTtBa. (CwbIci
MoKa3aresisd MPEeeIbHO JOMYyCTUMON KOHIICHTPAIlMd W €ro HMCIOJIb30BAHUE B OLICHKE
AKOJIOTHYECKOI 0€30MacHOCTH.

[TpaBuia SKOJIOTUYECKH 11€71€CO00Pa3HOI0 MOBEACHUS B ObITY U TPYIOBOM JESATEILHOCTH
B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYKAIOLIECH MPUPOJHOU CPEIIbl; OMACHOCTh
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BO3JCHCTBHS Ha )KUBBIE OPTaHU3MBI OIIPE/ICIICHHBIX BEILIECTB.
Pemienne  npakTUKO-OPMEHTHPOBAHHBIX  PACYETHBIX  3aJaHUM  HA  PACTBOPBI,
HCIIOJIb3yeMbIE B OBITOBOM 1 IPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKA

Tema 6.2. OcHOBHOe coepKkaHne OK 01
Hccnenoanue a6 OK 02
CBOMCTR a0opaTopHbIe 3aHATHS OK 04
pacTBopoB JlaGopartopHas pabota «[IpUroToBICHHE PACTBOPOBY.

[IpuroroBieHue pacTBOPOB 3aJaHHONU (MaccoBoi, %) KOHIEHTpaluu (C MPaKTUKO-

OpPUEHTHUPOBAHHBIMH BOIIPOCAMU) U OIPECIICHHUE CPE/Ibl BOJAHBIX PaCTBOPOB.

Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/lepPKaHue (CoaepKaHue NPUKJIATHOTO MOAYJISA)
Pasznen 7. XuMus B ObITY ¥ IPOU3BOACTBEHHOM AEATEJIbHOCTH YeJI0BEKa OK 01

OK 02

Xumus B ObITy  (OCHOBHOE coIep:KaHHe
u OK 04
IIPOM3BOJCTBEH Hogeitmue 10CTHXKEHUS XUMAYECKON HAYKH U XUMHUYECKON TEXHOJOTUU. POJIb XuMuu B OK 07
Holl 00€eCreyeHnn 3KOJOTUYECKOM, SHEPreTUUEeCKOW M MHUIIEBOM O€30MacCHOCTH, Pa3BUTHH
nesTenpHOCTH | MCAMIWMHBL IlpaBiia momcka M aHamn3a XUMHYECKOM HH(QOpMAlMK U3 PasiHYHBIX
YeIoBEKa UCTOYHUKOB (HayyHas M Yy4yeOHO-Hay4dHas JHUTeparypa, CpEeACTBA MacCOBOM

uHpopmanuu, cetb MIHTEpHET)

IIpakTHyeckune 3aHATHS

[Tonck n aHamU3 KEUCOB O MPUMEHEHUH XHUMUYECKUX BELIECTB U TEXHOJOTUH C YYETOM
Oynymel mpodecCHOHATBHOW NEATeIbHOCTH IO TeMaM: BaXKHEHINNE CTPOUTEIIbHBIC
MaTepHUalbl, KOHCTPYKIIMOHHBIE MATEPHUAJIbl, KPACKHU, CTEKIIO, KEPAMUKA, MATEPUAJIBI JJIsSI
SJICKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTWJIbHBIC BOJIOKHA, HWCTOYHUKHA DSHEPTUHU,
OpraHUYeCcKre 1 MUHEPAJIbHBIC YI00pEHMUsI, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUS.
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3amuta: IlpencraBnenue pe3yiabTaTOB peElICHUS KEHCOB B (GopMe MHUHH-IOKIana C
Mpe3CHTalen

IIpome:xyToyHasi aTTeCTANUA MO JUCHUIINHE (MU PepeHIInPOBAHHBINA 3a4€T)

Bcero

80
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3. YCJIOBHUSI PEAJIU3ALIAU TIPOTPAMMBI OBIIEOBPA3OBATEJILHOI
JTUCHUTIIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuu NpOrpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CIHEIHAlbHbIC MOMEIICHHS: Y4YeOHbI KaOMHET XUMHHM W/HUIU y4eOHOMH
XUMHUYECKO 1abopaTopuH.

O6opynoBanne y4yeOHOro KkaOuHeTa (HArJsiIHbIe TMOCOOMsI): HaOOPHI
IaPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOAEIIH KPUCTATUIMYECKUX PEUIETOK, KOJJIEKIINU
IPOCTBIX M CIOXKHBIX BEUIECTB W/WIU KOJUIEKIMU TMOJHUMEPOB; KOJUICKIIMS TOPHBIX
nopoj W MHUHepanoB, Tabnuua MenaeneeBa, y4yeOHble (UIbMBI, IMGPOBHIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrsa o0y4yeHMsi: KOMIIBIOTEp C  YCTPOWMCTBamMu
BOCIIPOMU3BEJEHUSI  3BYKa, IMPUHTEP, MYJIbTHMEAHA-NIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MIPe3eHTEpP AJIsl MPE3ECHTALUMI.

Oo0opynoBanmne jgadoparopuu M padouMx MecT Ja0OpPaTOPMU: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOM, JIYIIbl, TPEAMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaneabHBIX peakiui, GuiabTpoBalibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOMPKH, pPE3UHOBBIE NPOOKH, (OHAPUKU, HAOOp pEaKTUBOB,
CTEKJISIHHbIE MaJIOYKH, IITATUBBI JJIA MPOOHUPOK; MEpHBbIE UMIUHAPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKU JenuTeNbHble UuiauHapudyeckue (50-100 mi), crynmku c
NECTUKOM, (appopoBble YalIKW, MHHLETH, (QUIBTPHl OyMa)kHble, BaTa, Mapis,
YacOBBIE CTEKJa, JJIEKTPOIUIMTKH, J1a0OpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEJIKH,
CIIUYKH, MPUOOp JJIsl MOJy4YeHUs Ta30B (WM MpoOMpKa C Ta300TBOJIHON TPYOKOH),
JiepKaTenu s MpOOUPOK, CKIISIHKH JIJISi XpaHEHUsS! PEaKTHBOB, Pa3/IaTOUYHbBIC JIOTKU;
xumuyeckue crakanbl (50, 100 u 200 mun); mmareny; MUHIETHI, TUTEIbHBIC UG,
CEeKyHAOMeEpHI (TaiiMepsbl), MepHble Tpooupku (Ha 10—20 mi1) u mepHbie K00 (25, 50,
100 u 200 mu1), BoastHass OaHs (MM TEPMOCTAT), CTEKJISIHHBIC MAJIOYKH; KOHUYECKUE
k0J10b!1 17151 TUuTpoBanus (50 u 100 Mi1); MHAUKATOPHBIE OJIOCKU AJis onpeaenenus pH
U CTaHJapTHas WHIUMKATOpHAS IIKaJla; YHUBEPCAJIbHbIN MHAUKATOP; MUIeTku Ha 1, 10,
50 ma (umm po3atopel Ha 1, 5 m 10 mut), OrOpeTKH ISl TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 wmu, maGopaTopHbie W/WiiM aHATUTUYECKHWE Bechl, pH-meTpsl,
CYIIUJIBHBIN 1mIKad, U JIp. TabopaTopHOE 000PYIOBAHHE.

3.2. MapopmanuoHHoe oOecneyeHne peau3auy NporpaMmmMbl

[lepeuens pekoMeHayeMbIX YUeOHbIX U3AaHMi, IHTepHEeT-pecypcoB,
JOTIOJIHUTEIIbHOU JINTEPATypPhl

IleyaTHble U3aHUA:
1. 1.B. AadunorenoBa, A.B. badkos, B.A. IlonkoB. Xumus. YueOHUK H
npaktukyM Juis CI1O. M.: FOpaiit, 2019.
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2. FO.M.Epoxun. B.1.®ponos. COoOpHUK 33724 U YIIPAKHEHUH TT0 XUMUHU
(c numakTuueckuM MarepuanioM). M.: Akaagemus, 2008.
DJIeKTPOHHBIE H3IaHUS (3JEKTPOHHBIE PeCyPChl)

1. :ittp:/7ww\v.mirrabot.com/work/work  39398.htmi
http”'/dist.imit.ru/iins/course/categorv.php'/id*ZI
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc
http://59428sQ16.cdusitc.m/plbaal.html
http:/Anw'vw akvt ru/srudent/rnoup/obscheobrazovatelnye-disciplinv
http://www.2.imiyar.ac.m/projects/bio/SUBJECTS/subiccts_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
JonosHnTe IbHbIE HCTOYHUKH

1. T'abpuensu O.C.u ap. Xumus. [Ipaktukym: yued. [TocoOue 11 cTy1eHTOB
[IpodeccrnonanbHbIX 00pa30BaTEIBHBIX OPraHU3alIUA, OCBAUBAIOIINX
npodeccunu cnenuanbHoctu CI10. -M., 2017

CONOO AWM

2. Xumus. Kupunn u Medoanii. Yuebnoe mocodue 10-11xmace
(anexTpoHHBIHA pecypc). M. Kupumr u Medoauii, 2005.
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBUIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTposb 1 olleHKa pe3yabTaToB OOyYEHHUs OCYIIECTBISETCS MpernojaBaresieM
B IMpOLECCE TMPOBEACHUS NPAKTHUECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUU. Pe3ynbTaThl 00yudeHHUs OINpEAeINSIOT, 4TO 00ydaroluecs
JNOJDKHBl 3HAaTh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPLICHUHU HW3YYCHHUS
JTVCLHUTUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOIl
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOIPHUITUN, MPEACTABISIONIAS
c000M KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTJIaCOBAHHBIX C pe3yJibTaTaMu O0YyUYEHUSI
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHblE pPe3yabTaThl IO
mucuumumnae) u GI'OC CIIO.

Monayas/Paznen/Te Tunbl OLEHOYHBIX
Pe3yabTart 00yueHust

Ne | OK/TIK .
mMa MeponpusTHi

| | OcHoBHOE conepikaHue

L D
Pasgen 1. Ochopbr |_ P POBATE

CTpocHUuA BEIIECTBA

0a30BbI€ MOHATUA U
3aKOHbI XUMHH

1.1 |[OK 01 |Crpoenue atoMmoB |CoOCTaBIsATh 1. Tect «CTpoeHue aToMmoB
XUMUYECKUX XUMUYECKUEe (POPMYJIbl | XUMHUUECKUX 3JIEMEHTOB U
DJIEMEHTOB U COCIMHEHUH B PUPOJA XUMHUYECKOU
npupozaa COOTBETCTBUH CO CBA3U.

XUMHUYECKOH CBS3M  |CTEIEHBIO OKUCIEHHS |2. 3aJa4d HAa COCTABJICHUE
XUMHUYECKUX XUMUYECKUX (HOpMYyIT
AJIEMEHTOB, UCXO/ISl U3 |ABYXaTOMHBIX COEIMHEHUM
BAJICHTHOCTH U (OKCHIIOB, CYJIb(PHUIOB,
AIEKTPOOTPUIIATEIBHO [TUIPUIOB U T.I1.).

CTH 3. 3aganus Ha

CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHMH 110
HOMEHKJIAType
MEXKIYHApOIHOTO CO03a
TEOPETUUECKOUN U
MPUKJIATHON XUMUH U

UCIOJIL30BAHUE XUMHUYECKOU

TPHUBHAJIBHBIX Ha3BaHUU JJIA
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

COCTAaBJICHUS XUMHYECKHUX
dbopMyI1 TBYXaTOMHBIX
COeMHEHU (OKCUIOB,
cylb(UI0B, TUAPUJIOB U T.II.)
U IPYTUX HEOPTAaHUICCKUX
COE€IUHEHHUN OTAEJIHHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoauueckuii
3aKOH U Ta0JIHIIa
J.1. MenneneeBa

XapakTepu3oBaTh
XUMHUYECKHUE
3JIEMEHTHI B
COOTBETCTBHHM C UX
MOJIO’)KCHHUEM B
MEPUOINYECKOU
CHCTEME XUMHUYECKUX
anemenToB JI.W.
MenneneeBa

1. Tect «MeTtammueckue /
HEMETaJUTMYECKHUE CBOMCTRBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XAMUYECKHUX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MI0JIO)KCHUEM B
MIEPUOINYECKON CUCTEME
XUMHYECKUX daemeHToB 1. 1.
MeHnpeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XHUMHYECKHX AJIEMCHTOB U
MePUOINUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
AJIEMEHTOB U UX COCAUHECHUU
B COOTBETCTBUU C
MOJIOKEHUEM
[Iepuoauueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOpPETUYECKHE 3a/1aHUs Ha
XapaKTepHu3aluio
XAMUYECKHUX DJICMCHTOB:
«Metannuueckue /
HEMETAJNIMYECKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOACTBO K DJIEKTPOHY
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM H
MOJI0KEHHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKHUX DJIEMESHTOB
J.1. MenneneeBa»

Paznen 2.
XuMHu4YecKkue
peakuuu

Xapakrepus3oBathb
THIIbI XUMHYECKHX
peakuui

KonTtpoJsbnas padora
«CTpoeHne BelecTsa u
XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04

THnbl XUMHUYECKHUX
peakuuii

CocTaBisaTh peakiuu
COCIMHCHUS,
pazyioxeHusi, oOMeHa,
3aMeIleHUs,
OKHCJIUTEIILHO-
BOCCTaHOBHTCIILHBIC
peakIuu

1. 3amaun Ha cocTaBlICHUE
YPaBHEHUN pEaKIIUi:

— COCIUHCHUS, 3aMCIIICHHUS,
pazyioxeHusi, 0OMeHa;

— OKHCIIHTEIBHO-
BOCCTAaHOBHUTEIIBbHBIX
PEAKILM C UCTIOJb30BAHUEM
METO/1a SJICKTPOHHOTO
Oajanca.

2. 3a1a4M HaA pacyeT MacChl
BEIIECTBA WJIM 00BEMaA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
WM 00BEMY OJTHOTO U3
y4aCTBYIOIIUX B peaKIuu
BEIECTB; PACYETHI

Macchl (00béMa, KOJIMYeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DJIEKTPOIUTUYECKAS
JTUCCOTTHAITIS U
WOHHBI 00OMEH

CocCTaBisTh
ypaBHEHUS
XUMHUYECKUX PEaKITIN
MOHHOTO OOMeHa ¢
ydacTueM
HEOPTaHUYICCKUX

1. 3aganus Ha cocTaBIeHUE
MOJIEKYISIPHBIX U HOHHBIX
peaKuui ¢ y4acTUEM KUCIIOT,
OCHOBAHUM U COJICH,
YCTaHOBJIEHUE U3MEHCHUS
KUCJIOTHOCTHU CPEJIbl
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

BCIICCTB

2. JJabopatopHas paboTa
"TUnel XUMHYECKUX
peakiui”

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHuYeCcKUuxX
BelleCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
HEOPraHMu4YecKux
BellleCTB

Kounrtposabnas padora
«CBoiicTBa
HEOPraHU4eCKUX BelleCTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIaTypa
CTPOEHUE
HEOPraHUYECKUX
BEIIIECTB

Knaccudumnmponats
HEOpraHUYeCKHUEe
BEIIIECTBA B
COOTBETCTBUU C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMUYECKON HOpMYITBI UITH
COCTaBJICHUE XUMHYECKON
(bopMyIIbl KCXOS U3
Ha3BaHUsI BELIECTBA 110
MEKIyHApPOIHOW WJIN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3aj1a4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accupuKaIiu,
HOMEHKJIaType U
XUMUYECKUM (popmynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IIpakTrueckue 3a1aHusl Ha
OIPENICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBA3U U TUIIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 01
OK 02

dusuko-xuMuuecKue
CBOICTBA

YcranaBIuBaTh
3aBUCUMOCTH (PU3HKO-

1. Tect «OcobenHocTH
XUMHWYECKUX CBONCTB
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

HCOPTaHUYCCKHUX
BCIICCTB

XUMHUYECKUX CBOMCTB
HCOPIraHN4CCKUX
BCUICCTB OT CTPOCHUA
4TOMOB U MOIJICKYII, a
TAKOKC THIIA
KpI/ICTaJ]HI/I‘-IGCKOﬁ
PCHICTKH

OKCHJIOB, KUCJIOT,
OCHOBaHUM, aM(POTEPHBIX
TUJPOKCUIOB U COJICI.

2. 3aaHus Ha COCTaBJICHUE
YpaBHEHHUN XUMUYECKUX
peaKkuuii ¢ y4acTUEM
IIPOCTBIX U CHOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJLIOB,
HEMETAJUIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPIaHUYECKUX
KHCJIOT, OCHOBAaHMI U
aM(OTEPHBIX TUJIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3yIOIIUX UX
CBOICTBa U CIIOCOOBI
HOJIy4ECHHUS.

3. [IpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETUUYECKHE 3aJJaHUs Ha
CBOWCTBA U IOJIy4YECHUE
HEOPraHWYECKUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukamus
HEOPTaHUYECCKUX
BEILIECTB

HUccnenosath
KaueCTBCHHBIE
peaKuuu
HEOPTaHUYECKUX
BEIIIECTB

1. ITpakTuko-
OPHMECHTUPOBAHHBIC 3aJIaHHS
110 COCTABJICHHIO
XUMHUYECKUX PEAKIUH C
y4acTHEeM HEOPTaHUYECKHUX
BEIIECTB, UCIIOJIb3yEMBIX JIJIS
UX UACHTU(OHUKAIIAH.
2.JIabopaTtopHas pabora:
“UneHTrdukarus
HEOPraHUYECKHUX BEIIEeCTB”

Pasznea 4. Ctpoenue
U CBOICTBA
OpraHUu4YecCKHuX
BellleCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
OpPraHM4YecKux
BellleCTB

KonTpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHUYecKuX BellecTB
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpUsTHi
4.1 |OK 01 |Knaccudukamms, Knaccudpunuposathb 1. 3amaHus Ha coOCTaBJIICHHE
CTPOCHHE U OpraHuyYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COEJIMHEHUH 10 TPUBUAIIBHOMN
OpTraHUYECKUX COOTBETCTBHH C UX WU MEXKTyHapOIHOM
BCILIECTB CTPOCHUEM CHCTEMATHYECKOU
HOMEHKJIaType.
2. 3a7aHus Ha COCTaBJICHUEC
MOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOopMyIT
OpraHUYECKUX BEIECTB
OTJICIBHBIX KJIAaCCOB.
3. 3aaun Ha ONIPEACIEHUE
npocreiiieit GopMyIbl
OPTaHUYECKON MOJIEKYJIHI,
HUCXOMs U3 3JIEMEHTHOTO
coctana (B %)
4.2 |OK 01 |CgoiicTBa YcraHaBiauBaTh 1. 3amanus Ha cOCTaBICHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PM3HKO- |YPABHEHHI XUMHUYECKHUX
OK 04 |coenunennii XUMHAYECKUX CBOMCTB |pEAKUNN C y4aCTUEM

OPTaHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJI

OPTaHUYECKUX BEIIECTB Ha
OCHOBAaHUHU MX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKLUMM, UIUTIOCTPUPYIOLINAX
XMMHUYECKUE CBOMCTBA C
Y4YETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
peaKkIii ¥ TEHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HBIX KIJIACCOB.

3. PacueTHbie 3a1a4u 11O
YPABHEHUSAM PEAKILIUH C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB.

4. JlTabopaTopnas pabota
“IIpeBparueHus
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
OpraHUYeCcKUX BEIIECTB MpPU
HarpeBaHuu"
4.3 |OK 01 |Unentudukanus HccnenoBars 1.IIpakTuko-
OK 02 |opraHnuyeckux Ka4YeCTBEHHBIEC OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemiecTB, ux peaKuuu 10 COCTABJICHUIO
3HAYCHUE U OpraHUYEeCKUX XUMUYECKUX PEAKIUH C
pUMEHEHHUE B COCJIMHEHUI y4acTUEM OPTaHUYECKHUX
OBITOBOM U OTJIEIBHBIX KJIACCOB  |BEILECTB, B T.4.
IIPOU3BOICTBEHHOM UCIIOJIb3YyEMBIX JJIA UX
NEATEIIbHOCTH UACHTU(PUKALMH B OBITY U
YeJloBeKa IPOMBIIIEHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OpraHUYeCKUX COECUHEHUN
OT/EJIbHBIX KJIACCOB”
5 Pa3zpgea S. Xapaxkrepu30BaTh
Kunernueckne u  |BJIMSIHHE Pa3JIMYHBIX
TepMOAUHAMHYECK |(paKkTOpoB Ha
ue 3aKOHOMEPHOCTH |pABHOBeCHE U
NPOTEeKAHUS CKOPOCTh
XUMHYECKHUX XUMHYECKHX
peakuui peaxkuui
5 |OK 01 |CkopocTh Xapaktepu3oBaTb [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |xumuueckux BJIMSIHUE TEOPETUUECKUE 3aJJaHUs Ha
peaKIuii. KOHIICHTpALINU aHanu3 (hakTopoB,
XHWMHUYECKOE pearupyromumx BJIMSIOIINX HA U3MEHEHNE
paBHOBecCHE BELIECTB U CKOPOCTH XUMUYECKON

TeMIepaTypsl Ha
CKOPOCTh XMMHUYECKHUX
peakiuii
Xapaktepu3oBaTb
BIIUSIHAE U3MEHECHUS
KOHLCHTpALUU
BEIIIECTB, PEAKIINU

peakumu. IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
Ha IPUMEHEHUE NIPUHIUIIA
Jle-lllarenbe nus
HAaxO0KJICHUS HAIIPABJICHUS
CMEILCHUS PABHOBECUS
XMMHUYECKOU peakiuu 1
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTart 00yuyeHus .
Ma MeponpuATHIA
Cpelbl U TeMIepaTypsl |[aHau3 GakToOpoB,
Ha CMELICHUE BJIUSIOIINX HA CMEIICHHE
XUMHYECKOTO XUMHUYECKOTO PABHOBECHS
paBHOBeECHS

6 HccnenoBath
Pasnea 6. HCTUHHBIEPACTBOPbI
PacTBopbI ¢ 3a/JaHHBIMU

XapaKTepuCcTUKAMHU
6.1 |[OK 01 |[Toasarue o Paznuuats uctuaueie |1. 3a7a4M Ha NPUTOTOBJICHUE
OK 02 |pacTBOpax pPacTBOPHI pacTBOPOB.
2. IlpakTuko-
OPHUEHTUPOBAHHBIE
pacyeTHbIE 3a/laHUs Ha
JTUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbI€ B OBITOBOM U
IIPOU3BOJICTBEHHOU
NEATEIbHOCTH YEJI0BEKa
6.2 |OK 01 |HccnenoBanue Hccnenosats pusuko- |JlaboparopHas padora
OK 04 |cBOWCTB pacTBOpPOB |XMMHUYECKHE CBOMCTBA |“IIpurotoBneHue pacTBOpoB”
VCTUHHBIX PACTBOPOB
Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE NPUKJIIATHOTO
MO/1YJIs)

7 Pa3znea 7. OneHuBaThb 3amura Keiica (¢ yueTom
Xumus B ObITY U (IIOCJICACTBUS Oyayurei
NPOM3BOJACTBEHHOI (OLITOBOH U Nnpo¢eccuoHATbHOMN
AeATEJbHOCTH NMPOU3BOJICTBEHHON |1eSAITeJIbHOCTH)

YyeJIOBeKa AeATeIbHOCTH

yeJIOBEeKa ¢ MO3UIUM

JIKOJIOTHYECKOMI
0e3onacHocTH
OK 01 |Xumus B ObITY U OueHuBarp Keiic (c yuerom Oyaymieit
OK 02 |mpou3BOACTBEHHOUN |MOCIEACTBUS OBITOBOM |TpodeccuoHanbHOM
OK 04 |nearenbHOCTH Y TIPOU3BOJICTBEHHON |J1€ATETbHOCTH)
OK 07 |gemoBeka eI TEIILHOCTH Bo3MOXHBIE TEMBI KENCOB:

YyeJIOBeKa C MO3UIMU

1. IlorerieHue Kiumara u
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

JKOJIOTHYECKOU
0€30I1acHOCTH

BBICBOOOKIEHHE Ia30BBIX
TUIPATOB CO JIHA OKEaHa.

2. byaymme matepuansl Jis
aBHa-, MalllMHO- U
IpuOOPOCTPOCHHUS.

3. HoBble MaTepuansl it
COJIHEUHBIX OaTapeil.

4. JIekapcTBa HA OCHOBE
pacTUTENBHBIX MpenapaToB
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