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1.IMACIIOPT PABOYEN ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI «XUMMUSA»

1.1. OO6aacTh NnpUMeHeHHsI POTrPaMMBbI

Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C (elepajbHBIM TOCYAapCTBEHHBIM
00pa30oBaTeNIbHBIM CTaHJAPTOM CpelHEero oomero oOpa3oBaHus (yTB. IPUKA30M MUHHUCTEPCTBA
obpazoBanusi u Hayku PD or 17.05.2012r. Ne 413 (c u3MEHEHUSIMU U JOTOJHEHUSAMH)) U
denepanbHOi 00pa3oBaTenbHOM IporpamMmoil cpeaHero oOmiero oopazoBaHus (YTB. MPHUKA30M
MUHUCTepcTBa mpoceemennus PO ot 18.05.2023 Ne371), ¢ yderom ¢enepanshoii paboueit
IporpaMMbl CpeHero oOIIero o0pa3oBaHMs MO AUCHUILIMHE «XHUMHA» (0a30BbI YpPOBEHB),
pexoMmeHnoBaHHONH DenepaabHBIM TOCYAAPCTBEHHBIM OO/HKETHBIM HAYYHBIM YUYpPEKICHUEM
«MHCcTUTYT cTpaTeruu pa3BuTus oOpasoBanus Poccuiickoii akaieMun 00pa3oBaHUs», IPUMEPHOM
paboueii mporpamMmbl 001I€00pa30BaTEIBLHON TUCIHUILIMHBI «XUMUSD» IS MPO(ecCHOHATBHBIX
obpazoBarenbHbix opranuzanuii aus YITIC 09.00.00 (09.02.07), pexomenmoBanuoit ®I'BOY
JAIIO «MHCcTUTYT pa3BuTHsl MpodecCHOHANBHOTO 00pa3oBaHus» (yTBEp)KIEHA Ha 3acelaHUH
CoBera 10 OLEHKE COAEp)KaHUS M  KauecTBa MPHUMEPHBIX pabodux  Mporpamm
00111€00pa30BaTEIBHOTO U COLUATBHO-TYMaHUTAPHOTO IUKIOB CPEIHETO MPO(heCCHOHAIBLHOTO
obpazoBanus (mpotokon oT 30.11.2022r. Nel4)).

Pabouas mporpamma o011e00pa30BaTeIbHON TUCIUTUIMHEI SBIISETCS YacThIO OCHOBHOU
npodeccuoHaIbHOM 00pa3zoBarenbHON mporpammbl B coorBerctBu ¢ DPI'OC CIIO mno
cnenuanbHocTd 09.02.07 UndopmanuoHHbie cucTeMbl 1 IPOrPaMMHMPOBAaHMe, BXOALICH B
ykpynHeHHyto rpynny 10.00.00 MndopmannonHas 0e30nacHOCTb.

Pabouas mporpamma o0011e00pa3oBaTeNbHON AUCHUIIMHBI MOKET OBITH HCIIOJI30BAaHA
JpyTUMH  00pa30BaTEIbHBIMU  YUPEKICHUAMU MPO(ECCHOHATBHOTO M JIOMOJHUTEIBHOTO
00pa3zoBaHus, peaTu3yIMUMH 00pa30BaTEIBHYIO TPOrPAMMY CPEAHETO 00IIero 00pa3oBaHusI.

1.2. MecTo TMCHMIJIMHBI B CTPYKTYpe nMpodecCHOHATLHOW 00pa30BaTeIbHON MPOrpaMMbl
CIIO: nucuuruiHa BXOIUT B 00111e00pa30BaTeIbHbINA ITUKII.

1.3. Ileau U UIaHMpPYeMble pe3yJbTAThl OCBOCHHUS AUCHUILINHBI:

1.3.1. Heau u 3a1a4u JUCHUATIIMHBI

Coneprkanne mporpaMMBbl 001Ie00pa30BaTEHFHON TUCITATIITUHBI « X UMM HAITPABJICHO Ha
JOCTHIKEHHUE Pe3yIbTaTOB € M3yueHus B cooTBeTCTBUU ¢ TpeboBanusmu OI'OC COO ¢ yuerom
npodeccuonansHoi HampasieHHoctn GI'OC CIIO.

dopMupoBaHHE Y CTYACHTOB TMPEACTABICHUS O XUMHYECKOH COCTaBISIOIICH
€CTeCTBCHHO-HAYYHOW KAapTHHBI MHpa KaK OCHOBBI TPHUHSATHS PEIICHUH B JKU3HECHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO IMOBEJICHHS B IIPUPOTHON Cpee.

3amaun JUCIUIUINHEL:
1) chopmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MPOIIECCOB U SBICHHIMA
B OKpY:Karollel cpefe, LeI0CTHOM Hay4YHOM KapTUHBI MUpPA, B3aUMOCBS3H U B3aHMO3aBUCHMOCTH
€CTECTBCHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTABIATH (YOPMYJIBI HEOPTaHUUECKUX U OPraHUYECKUX BEILECTB, YPaBHEHUS
XUMHUYECKHX PEaKIHi, OOBICHATh WX CMBICI, WHTEPIPETUPOBATH PE3YIbTATHl XUMHUYECKUX
SKCIIEPUMEHTOB,
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3) cdopmupoBaTh HAaBBIKM IPOBEICHHS TPOCTEHIINX XHMHUYECKHX OSKCIEPHUMEHTAIBHBIX
UCCIIEIOBaHMIA ¢ COOJIIOICHIEM MTPaBHII 0€30IMaCHOTO O0paIIeHus C BEIIECTBAMU U J1a00PaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHsS HCIOJb30BaTh HMH(MOPMAIMIO XUMHYECKOTO XapakTepa M3 pPa3IHMYHbIX
HCTOYHHKOB,;

5) chopMupoBarth yMEHUS NPOTHO3UPOBATH IMOCIEICTBUS CBOCH ICATCIILHOCTH M XUMHYECKHX
HPUPOIHBIX, OBITOBBIX M POU3BOACTBEHHBIX MTPOLIECCOB;

6) copMUpOBaTh MOHUMAHUE 3HAYMMOCTH JOCTHIKCHUH XUMHYECCKOW HAYKH M TEXHOJOTUH IS
Pa3BHUTHUS COLMAIBLHON U IPOU3BOICTBEHHON cdep.

1.3.2. Ilnanupyemble pe3yJjbTAaTbl OCBOEHHSI 001Ie00PA30BATEIbHOI JAUCUMILUIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0o0e 3HaUYeHHE TUCHIUILIMHA UMeeT TTpu popmupoBanuu u pazsutuu OK u I1K.
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1.3.2. [Inanupyembie pe3yabTaThl 0CBOEHHs 00111e00pa3oBaTeIbHOM TMCHUILIHHBI B c00TBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kox n [Lnanupyembie pe3ysibTaThl OCBOCHUS JTUCIUIIIMHBI

HanMEHOBaHHE

dbopMupyembIx OOuue JucuunimHapHbie

KOMIICTCHITHH
OK 01. B 4acTtu Tpy10BOro BOCIIUTaHUSA: - BJIaJI€Th CUCTEMON XMMUYECKUX 3HAHUI, KOTOpask BKJIIOYAET:
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE LEHHOCTH OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHM 2JIEMEHT, aTOM, SJIEKTPOHHAs
CIIOCOOBI MacTepcTBa, TPy 10Ir00ue; 000J104Ka aTOMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJIEKYJIa,
peleHus 3a/1a4 | - TOTOBHOCTb K aKTUBHOM JIESITEIbHOCTH BAJICHTHOCTb, AJIEKTPOOTPUIATENbHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKas
npodeccuoHan | TEXHOJOTUYECKOW U COLMATbHON CBsI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00BEM, YTTIEPOAHBIN CKENeT,
bHOM HaIPaBJIECHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH, (GyHKIMOHATBHAS TPYIINA, PauKall, U30MEPHUs, U30MEPbI, TOMOJIOTHUECKUH
JEATEIIbHOCTH | IUIAHUPOBATh U CAMOCTOSITEIILHO BBIITOIHATD pAL, TOMOJIOTH, YTIIEBOOPOIbI, KUCIOPOA- U a30TCOAEPKAIINE COEAUHEHHUS,
MPUMEHUTENBH | TAKYIO IESITEIbHOCTD; OMOJIOTUYECKH aKTUBHBIE BelleCTBa (YTIEBOIBI, KUPHI, OCIIKHN), MOHOMED,
O K pa3NUYHBIM | - HHTEPEC K Pa3NuYHbIM cepam MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS,
KOHTEKCTaM poeCCHOHAIBHON JESTEIHHOCTH, KpUCTAJUTMYECKas PeIIeTKa, TUIThl XUMHUYECKUX PEaKITUi (OKUCIUTEIbHO-

OBnaseHre yHUBEPCAIbHBIMU YUYEOHBIMU
MMO3HABATEIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTENBHO (OPMYIIUPOBATH U
aKTyaJIM3UPOBaTh MPOOIEMy, pacCMaTpPUBAThH €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS I CPABHECHHMSI, KJITACCU(UKAIINN U
00001IeHHS;

- OIPEICIIATH LEH JIEATSIIEHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSIX;

BOCCTaHOBUTENbHBIE, 9K30-U IHAOTEPMHUUYECKUE, pEAKIIM HOHHOTO 00OMEHa),
PacTBOP, IIAEKTPOJIUTHI, HEIJIEKTPOIHUTHI, DIEKTPOTUTHICCKAS TUCCOIHAITHS,
OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOU PEAKIIMH, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHUS
oprannyeckux Beuects A.M. byTiepoBa, Teopust 31E€KTPOIUTHUECKON
Jcconanuu, nepuoanyeckuii 3akon [[.M. MenneneeBa, 3aK0OH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMUH, (PAKTOIOTHIECKHE
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOTYYEHUH U O€30ITaCHOM MCIIOJIb30BAaHUHT
BXHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- yMeTL BBISIBJIATH xapaKTeprle HpI/I3HaKI/I 1 B3aUMOCBA3b I/I?)y‘IeHHI:IX
MOHATUHN, TPUMEHSITH COOTBETCTBYIOIINE TIOHSTHS IIPU ONMTUCAHUN CTPOCHUS U
CBOMCTB HEOPTaHMUYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLCHUN;
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- BHOCUTbh KOPPEKTHUBBI B JICATEIBHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB LCJIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

- pa3BUBATh KPCATUBHOC MBINIJICHUC TP PCIICHUA
YKU3HEHHBIX TIPo0iieM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIEI0BATENBCKOM
n HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMU
paszpelieHus mpooeM;

- BBIABJIATH IPUYIMHHO-CIICACTBCHHBIC CBA3U U
aKTyaJIM3UpOBaTh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
PEIICHMA, HAXOUTb apTYMCHTBI JIJIA
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUI, 3a1aBaTh
apaMeTpsl U KPUTEPUU PELICHNUS,

- aHAIM3UPOBATH MOMYUYEHHBIE B XOJI€ PEIICHUS
3ala4M pE3yJabTaThl, KPUTUYCCKHU OUCHHUBATH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO U
MMPAKTUYCCKYIO oOJactu KHU3HEACATCIIBHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIZIBUTATh HOBBIC UJICH, TIPEIaraTh
OPUTMHAJIbHBIC IMTOAXOAbI U PCIHICHU A,

- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
MO3HABATEJIbHON M COIMAIbHOM MPAKTUKE

BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
MNpEaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMTPCAMCTOB,

- YMETb UCIOJIb30BATh HANMEHOBAHUS XUMUYECKUX COCIMHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUUECKON U MPUKIIATHOW XUMUU U
TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIITNX BEUIECTB (ITUIICH, alleTUIICH, TIIUIIEPHH,
denon, popmanbIerul, yKCycHasi KUCIO0Ta, TIIUIMH, yrapHbBIN Ta3,
YIJIEKUCIIBIN T'a3, aMMUaK, raiieHas U3BeCTh, HeralueHasi U3BeCTh, MUThEBas
coJla U APYTHUX), COCTABIIATH (DOPMYJIBI HEOPTAaHMUECKUX U OPTaHUUECKUX
BEIIIECTB, YPABHEHUS XUMHUECKUX PEaKIHii, OOBICHATH UX CMBICI;
MOATBCPIKAATE XapaKTECPHBIC XUMHUYCCKUC CBOMCTBA BECUICCTB
COOTBETCTBYIOLIUMH IKCIIEPUMEHTAMU U 3aIIUCAMHU YPABHEHUN XUMUYECKUX
peaKuuii;

- YMETh yCTaHABJIMBATh PUHAJIE)KHOCTh U3YUYEHHBIX HEOPTAHUYECKUX U
OpraHN4YCCKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM U I'pyIiram COC)II/IHGHI/Iﬁ,
XapakTepHU30BaTh UX COCTAB U BAXKHENIIIME CBOMCTBA; ONPEIEIATh BUIbI
XUMHYECKHUX CBsI3el (KOBaJeHTHAs, MOHHAS, METAJUTUYECKast, BOJOPOIHAS),
THUIIBI KPUCTAIUTUYECKUX PEIIETOK BEIIEeCTB; KIACCU(PUIIUPOBATH XUMHUECKHE
peaKkuuu;

- chopMHpOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBIISIONICH
eCTeCTBeHHOHayIIHOfI KapTUHBI MHpa, POJIM XUMHHU B ITIO3HAHUN SIBJIEHUU
PHUPOJBI, B GOPMUPOBAHUU MBIIIICHUS U KYJTbTYPhI TUYHOCTH, €€
(GyHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHUs] TPAKTUYECKUX
3a]1a4 ¥ HKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpenie;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUECKUM (HDOpMyJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEaKINH ¢ UCIIOIb30BaHNuEM (PU3NYECKUX BETUUHH,
XapaKTEepPU3YIONINX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) ra30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BATh




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
locynapcTBeHHOE npodheccmoHanbHOe 0OpasoBaTenibHoe yupexaeHue Tynbckoi obnactu
«[1OHCKON NONUTEXHUYECKUIA KON K»

HanmeHoaHue AOKyMeHTa: Paboyas
06LieobpasoBaTenbHON AUCLMMANHBI XUMUS
YcnosHoe obosHaveHve: PIT Of1.12 10.02.05

nporpamma

Jlnct 8 n3 28

Pedakuus Ne 1 3.

KOHTPOJbHbI

CUCTEMHBIC XUMHWYCCKHUEC 3HAHWA IJIA IPUHATHUA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYAlUAX, CBA3aHHBIX C BEIICCTBAMUA U UX IIPUMCHCHHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
CpencTBa
TIOUCKaA,
aHanusa u
MHTEpIpeTanu
1 uH(popMaruu
"
MH(pOpPMaILNOH
HBIC
TEXHOJIOTUU
s
BBITOJIHEHUS
3amad
npodeccronan
BHOM
JeATeIbHOCTH

B obnactu IeHHOCTH HAYYHOTO MTO3HAHMS:

- c(OPMHUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIECTBCHHOM MTPAKTHUKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
HMOJIUKYJIBTYPHOM MHUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKON
KYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXKITY
JIOJIbMU U TIO3HAHUS MUDPA;

- OCO3HAHHE [IEHHOCTH HAYYHOH NI TeTFHOCTH,
TFOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEITHHOCTD
WHAUBUAYAIbHO U B TPYIITIE;

OBnazneHne yHUBEpCAIbHBIMU YUEOHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmaIuei:

- BIIQJICTh HaBBIKAMU TIOy4eHUsI HGOPMAIUH U3
HCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3alluI0 U
MHTEPIIPETANIO UHPOPMAIIMK Pa3IMYHbIX BUOB
U GOpM IpeCTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax c
y4eToM Ha3HaueHHs HH(POPMAILIUU U LIETEeBOM
ayJUTOPUH, BEIOUpast ONTUMAIBHYIO (hOpPMY
MPCACTABJICHHUSA U BU3YAJIM3AllUU,

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB P HATPEBaHUU, MIOTyUYEHHE
ATUJICHA ¥ U3yYE€HHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU Ha aJIbJICTUIbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; eHaTypalus OeJIKOB IPU HarpeBaHHH,
[[BETHBIC PEAKIIUU OCIIKOB; IPOBOJIUTH PEAKIIUH HOHHOTO OOMEHA,
OTIPEIEINATh CPEely BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE PEAKIIUU Ha CyIbdaT-,
KapOOHAaT- U XJIOPUI-aHHUOHBI, HA KATHOH aMMOHHSI; PellIaTh
SKCIIepUMEHTaIbHbIC 3aaun 1o TeMaM "Metamnsl" u "HemeTanns") B
COOTBETCTBUU C TIPABUJIAMH TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C
BellecTBaMH U J1aO00OpaTOPHBIM 000PYI0BaHUEM; MIPEACTABIATE PE3YIbTAThI
XUMHYECKOTO SKCTIEpUMEHTa B ()OpME 3aITUCH YPABHEHUI COOTBETCTBYIOIINUX
peakiuii 1 GopMyITUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB;

- YMETb aHAJTU3UPOBATH XUMUUYECKYIO HHPOPMAIIUIO, TIOTyYaeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpelICTB MaccoBoi nHpopMaluu, cetb UHTepHeT u
ApyrHe);

- BJIaJIETh OCHOBHBIMHM METOJIaMU HayYHOT'O MO3HAHUS BELIECTB U
XUMHUYECKHX SIBJICHUH (HaOI0ieHIe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETb MPOBOJIUTH PACUYETHI 110 XUMHUIECKUM (HOpMyJiaM U ypaBHEHHUSIM
XUMHUYECKUX PEaKIHU C UCTIOIh30BaHNEM (PH3UUYECKHIX BEIHUHH,
XapaKTEePU3YIOMINUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MACChl, 00beMa
(HOpMaJsbHBIE YCIOBHS) Ia30B, KOJIMYECTBA BEILIECTBA; UCIOJIb30BaTh
CHCTEMHBIE XUMHUYECKUE 3HAHUS JIJIs IPUHATHS PEIICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYAaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM
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- OLICHUBATH JOCTOBEPHOCTb, JISTUTUMHOCTb
uH(OpPMaIINH, €€ COOTBETCTBHUE ITPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIB30BAThH CPEACTBA HHPOPMAITUOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUT
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C COOIIOICHUEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKHA OE€30MTaCHOCTH,
THTHEHBI, pECypcocOepexeHusl, PaBOBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITHOHHOK
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, UH(HOPMAIIMOHHOH 0€301MacHOCTH
JMYHOCTH;

OK 04.
OddexTnBHO
B3aNMO/JIEVCTBO
BaTh U
paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAaMOOIIPEJIEICHHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIETIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JeATEIbHOCTH;

OBnageHne yHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JEUCTBUSMU:

0) COBMECTHasI IeSITEIbHOCT:

- IOHUMATh U UCTIOIb30BATh MPEUMYIIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATD 1I€JId COBMECTHOM JESTENBHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JEHCTBUS MO
€€ JOCTHKECHHUIO: COCTABIIATH IJIaH ACHCTBHUH,
pacupenesnsaTh pojid ¢ y4eTOM MHEHUHM YYaCTHUKOB
00CyKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- YMETb IIJIAHUPOBATH U BBINOIHATE XUMUYECKUN DKCIIEPUMEHT
(mpeBpallleHus: OpraHMYeCKUX BEIECTB IIPU HarpEeBaHUU, MOJTyUYEHHE
JTUJICHA U U3YYEHHE €r0 CBONCTB, KAUECTBEHHBIE PEAaKIIMKU HA aJIbIETUIbL,
KpaxmaJl, YKCYCHYIO KUCIIOTY; eHaTypalus OeJIKOB IPU HarpeBaHHH,
I[BETHBIE PEaKIMK OETKOB; MPOBOAUTH PEAKLIMH HIOHHOT'O OOMEHa,
OTIPEIEINIATh CPEely BOJHBIX paCTBOPOB, KAUECTBEHHbIE PEAKIIUU Ha CyIbdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHMS; pelIaTh
AKCIIEpUMEHTaJbHbIE 3a1aun 1o TeMaM "Metamnsl" u "HemeTans") B
COOTBETCTBUH C IPABUJIAMHU TEXHUKH 0€3011aCHOCTH MPH 0OpaleHHH ¢
BellecTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM; MPEACTABIATH PE3YIbTaThI
XMMHYECKOT0 3KCTIEpUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOLINX
peakuuii 1 GopMyIHpPOBaTh BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTaTOB
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- KOOPJIMHUPOBATH U BBINOJIHATH paboTy B
YCIIOBUSX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECCKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAIUSIX, TPOSBISATH
TBOPYECTBO U BOOOpaKEeHNE, OBITh HHUIINATUBHBIM
OBnaseHre yHUBEPCATbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATHh MOTHBBI U PTYMEHTBI IPYTHX JIFOIeH
IIPU aHAJIK3€E Pe3yIbTaTOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JAPYTHX JIFOICH
Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMAThH MUD C
MO3UIMH JIPYTOTO YEJIOBEKa;

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpPY’Karollen
CpeIbl,
pecypcocOepex
CHHUIO,
MIPUMEHSITh
3HaHUS 00
W3MEHEHUU
KITMMara,
TIPUHITUITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

B o6nact 3x0710rn4ecKoro BOCIUTaHUS:

- ¢(OPMHUPOBAHHOCTb HKOJIOTHUECKOU KYJIbTYpHI,
ITOHUMAaHUE BIUSHAS COIMATbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJAHOU U
COLIMAJILHOM CpeJibl, OCO3HAHME TTI00aTBEHOTO
XapakTepa 3KOJOrMYECKUX mpobiem;

- IUTAHUPOBAHUE U OCYIIECTBIICHUE AEHCTBUH B
OKpPY’KaIOIIIEH Cpelie Ha OCHOBE 3HaHUS Lieei
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHUE EUCTBUM, IPUHOCSIIINX
BpEJl OKPYXAIOIIEH Cpejie;

- YMEHHUE NMPOTHO3UPOBATH HEOJIArONPUSATHBIE
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHAMAEMBIX
JCHCTBUM, IPEAOTBPAILLATD UX;

- copMUpOBATH TIPEACTABJICHHS: O XUMUUECKOU COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMUU B ITO3HAHUU SIBJICHUIN
MIPUPOJIBI, B POPMUPOBAHUY MBIIICHUS U KYJIbTYPbI JINYHOCTH, €€
(GYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl peIeHHsI MPAKTUIECKIX
3aJ1a4 ¥ HKOJIOTMYeCKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHOM Cpelie;

- YMETh CO0JII0/IaTh MPaBUIIa SKOJIOTUYECKH 11€7IeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH JEATEIHHOCTH B IENISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYXaIOIIEe TPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh BO3/ICUCTBUS HA
JKHBBIE OpPTraHU3MbI ONIPEIETIEHHBIX BEIIECTB, IOHUMAsl CMBICH MOKa3aTess
MpEeaEIbHON TOMyCTUMOW KOHIIEHTPALIMKU
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3¢ pexTUBHO - PacCLIUPEHUE ONBITA ACATEIbHOCTH

JIEHCTBOBATh B | DKOJIOTMYECKOM HAIIPaBICHHOCTH;
Ype3BbIUAiHBIX | - OBJIQJICHUE HABBIKAMH y4eOHO-

CUTYyaLUsIX HCCIIEI0BATENIBCKOM, TPOEKTHON U COLIMAIIBHON
JESITEIIBHOCTH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIAHBI

«XHUMMSA»
2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Buj yueOHoi1 padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI o4
B T.U.

OcHOBHOe coiep:KkaHue 54
BT. U..

TEOPETHUECKOE 00yUueHue 22
PAKTUYECKHUE 3aHSTUS 32
IIpodeccnonanbHO-OpMEeHTHPOBAHHOE  colepxkaHue  (coaep:KaHHMe 6
MPUKJIATHOTO MOJYJIsA)

BT. U..

TEOpeTHYecKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTounas arrecTanus (3a4er) 2
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2.2. TemaTnyeckMii IJIAH U COJEPKAHUE TUCUUIIIMHBI

HaumenoBanue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE H PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0LeM YACOoR dopmupyeMble
pa3aeyioB U TeM JadopaTopHble M MPAKTUYECKUE 3aHATHS, IPUKJIATHONA MOY/Ib KOMIIEeTeHIIH U
1 2 3 4
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. OcHoBHoOe coep:kaHue 4 OK 01
Crpoenne atoMoB | TeopeTu4eckoe o0yueHue 2
XUMHIICCKIX CoBpeMeHHast MoJieb CTpoeHUs atoMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKHUM 3JIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHpHUrypanus aroMa. Kinaccudukanus XUMAYECKUX JIEMEHTOB (S-, P-, d-3JIeMEeHTHI).
fipupona BaneHTHbI€ 351€KTpOHBI. BaneHTHOCTh. DNEKTpOHHAs MPUPOIa XUMUYECKOM CBS3H. 2
XUMIHCCKON DIIEeKTPOOTPULIATETLHOCTh. BUIbI XUMHUUECKOW CBsI3U (KOBaJIEHTHAs, MOHHAS, METAJTUYECKas,
CBASH BOJIOPOJIHAS) U CHOCOObI ee 00pa3z0BaHus
IIpakTHYeckne 3aHATHSA 2
Pemenne 3agaHuil Ha MCMOOJB30BAHME XUMHUYECKOM CHMBOJMKM M Ha3BaHUW COEJUHEHUH 110
HOMEHKJIATyPE MEKIYHapOAHOTO COK03a TEOPETUUECKON U MTPUKIATHON XUMUN U TPUBHAIIbHBIX HA3BaHUI
JUTSL COCTABIIEHUSI XUMUYECKUX (OPMYJI ABYXaTOMHBIX COSAMHEHHM (OKCHIIOB, CyNb(HUI0B, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUIECKUX COCTMHEHUH OTACIIbHBIX KJIACCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJIEHUE CBSA3U MEXKAY CTPOCHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
MEePUOIUYECKIM H3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB W WX COCJUHEHUN B COOTBETCTBUHU C
nosioxeHueM [leprnoanyueckor CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[lepuonnueckuii | IpakTHYeCKHEe 3aHATHSI 2 OK 02
3aKOH M Tabmmia Ilepuoauueckas cucrema xuMuueckux 31neMeHToB J[.M. Menaeneesa. @U3nueckuii CMbICI
A1 Mennieneesa I[eproanueckoro 3akona J[. M. Menzeneea. 3aKOHOMEPHOCTH H3MEHEHHS CBOIMCTB XHMMUUYECKHX 5

DJICMCHTOB, 06pa3yeMHx HUMHU IMPOCTHIX U CIOXKHBIX BCUICCTB B COOTBCTCTBUH C MTOJIOKCHHUEM
XUMH4YECKOro 3seMenTa B [leprnonnueckoi cucreme. MUpPOBO33pEHYECKOE M HAYYHOE 3HAYCHHE
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[Tepuoanueckoro 3akona /.M. Menneneena. [Ipornossr .M. Menneneea. OTKpbITHE HOBBIX
XHMUYCCKHX DJICMCHTOB.

Pemenre mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUH HA XapaKTepU3aIui0 XUMUYECKUX
2JIEMEHTOB « MeTaIITMYecKue / HEMETANTNIECKIE CBOHCTBA, SJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUU C X DJICKTPOHHBIM CTPOCHHEM M MOJIOKEHUEM B TICPHOUICCKON CUCTEME
xumudeckux 3semenToB .M. MenieneeBay

Paznen 2. XumMuveckue peakimumn 6
Tema 2.1. OcHOBHOe coiep:KkaHue 4 OK 01
Tums! Teopernueckoe o0yueHune 2
XUMHUYICCKUX Knaccugukarus 1 THIBI XUMHUYECKUX PEAKLUI C yyacTHeM HeopraHuyeckux BemecTB. CocTaBieHHe
peakuuit YpaBHEHUH peakIil COeAMHEHNUS, PA3JI0KEHUsI, 3aMEIeHHsI, 0OOMEHa, B T.4. peaKLUil ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHMS.
VYpaBHeHUs OkHUcIeHUsI-BoccTaHOBIIEHU. CTeneHb okucneHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHne U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
Oananca. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOJIE, IPOM3BOACTBEHHBIX MTPOLIeccax U
YKU3HEJESATEIIbHOCTH OPraHu3MOB
IIpakTHyeckue 3aHATHSA 2
KonuuecTBeHHble OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHUMUU U PacyeThl IO
YPaBHEHUSAM XUMHUYECKMX peakuuid. Moip Kak €IMHHIA KOJIM4YecTBa BewiecTBa. MousipHas Macca.
3aKOHBI COXpaHEHUs Macchl M dHepruu. 3akoH ABoraapo. MoispHbli 00beM razoB. OTHOCUTENbHAS 2
IUIOTHOCTb ra30B. Pacdersl Mo ypaBHEHUSAM XMMHUYECKHUX PEaKIUil C MCIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBI€ YCIIOBHSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepkaHue 2 OK 01
DNEKTPOIMTHIECKA [ TeopeTnueckoe odydeHme 2 OK 04
A AUCCOLMAMA M 1 Teopus snexkTponuTuaeckoil auccounanun. NoHbL DIEKTPOINTHL, HEANEKTPOIUTHL. Peakuun HOHHOIO
MOHHEBIH 0OMeH obmena. CocTaBlieHHE peaklWii HOHHOTO OOMEHa MyTEeM COCTABICHHUSI WX MOJHBIX M COKPAICHHBIX 2
VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJaHNsl HA COCTABJIEHUE HOHHBIX PEAKINI
Paznea 3. CTpoeHue 1 CBOMCTBA HEOPIAaHMYECKHUX BelleCTB 12
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Tema 3.1.
Knaccudukanus,
HOMEHKJIAaTypa U
CTPOCHHUE
HCOpFaHI/I‘IGCKI/IX
BEIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe 06yqe1me

[Tpenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTsie U croxHbIe
BerecTBa. OCHOBHBIE KJIACChI CJIOXHBIX BEIIECTB (OKCUABL, FHIPOKCUIbI, KUCIOTHI, cosn). B3aumocBs3b
HEOpPraHMYECKUX BEILECTB. ATperatHble cocTosiHus BeulectBa. Kpucrannuueckue u amopdHbie
BeIIeCTBa. TUMBI KPUCTALIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAasi, MOHHAs!, METAJUTMYECKast).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIeTKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XMMHUYECKON CBSA3H U TUIIA KPUCTAUINYECKON PEILIETKH.
[TprunHbBl MHOTOOOpa3usl BEIIECTB

IIpakTH4eckne 3aHATHA

HomMmeHknaTypa HeOpraHM4ecKiX BEILECTB: Ha3BaHUE BEILIECTBA UCXO/I U3 UX XMMUYECKOH (POPMYIIbI
WM COCTABJIEHUE XUMUYECKOH (POPMYIIb UCXO/S U3 Ha3BAHUS BEIIECTBA IO MEXAYHAapOIHON
(MIOITAK) win TpuBHalIbHOM HOMEHKJIATYpe.

Pemenune mnpakThyeckux 3aJaHUN IO KJIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHUYECKUM (opMysiaMm
HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KIJIACCOB (YrapHbIM Ta3, yIJIEKHCIBbIH Ta3, aMMHakK, ramiieHas
U3BECTb, HETallIeHas! U3BECTh, IUTHEBASI CO/AA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYJIbI XUMUUECKUX
BELIECTB, ONPEENATh IPUHAIIEKHOCTD K Kiaccy.

Hcrounnku xumudeckoi nHpopmaiuu (CpeacTB MaccoBoi nHdopmaruu, cetb HTEpHET U npyrue).
[Torck nHpOpPMAIMK 110 HA3BAHUSIM, HICHTU(DUKATOpAM, CTPYKTYPHBIM (hopMyiam

OK 01
OK 02

Tema 3.2.

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue

OK 01
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®dusuko- Mertamibl. O0mue pusnyeckne U XUMUYECKHE CBOWMCTBa MeTaioB. CriocoObl TOMydeHHs. 3HaYeHUe OK 02
XUMUYECKUE METaJUIOB M HEMETAUIOB B MPUPOJEC M >KU3HEIEATEILHOCTH 4YelioBeKa W opraHu3moB. Kopposus
CBOICTBA METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAIIOB OT KOPPO3UU
Heoprannueckux ~|Hemeramsl.  Obmme duznyecKne W XWMHUYECKHE CBOWCTBA HEMETAJIOB. THIUYHBIE CBOWMCTBA
BEIIIECTB HeMerauioB [V— VII rpynm. Kiaccudukanust 1 HOMEHKIaTypa COSTMHCHUH HeMeTalioB. KpyroBopoTsr 2

OMOTEHHBIX 2JIEMEHTOB B IIPUPO/IE

XYMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,

coJiel U ap.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTH4eckue 3aHATHS 6

CocraBiieHHE YpaBHEHMI XUMUYECKHX PEaKIUMi C YYacTUEM MPOCTHIX M CIOKHBIX HEOPraHUYECKHX

BEII[ECTB: METAIJIOB M HEMETAJUIOB, OKCHIOB METAJJIOB, HEMETANIOB U aM(pOTEPHBIX DJIEMEHTOB; 4

HEOPraHMYECKUX KHCIOT, OCHOBaHMA ¥ aMQOTEpPHBIX THAPOKCUAOB; HEOPraHWYECKUX COJeH,

XapaKTEPU3YIONIUX UX CBOWCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMI Ha CBOMCTBA, COCTAB, IOJIYYEHUE H

0e30MacHOe HCIMOJb30BaHNWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY M MPaKTHYECKOU 2

JIESATETLHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coep:kaHue 2 OK 01
Unentudukanus | Teopernueckoe o0yyeHune 2 OK 02
HCOPTaHMYCCKUX | PerieHne HKCHEPUMEHTAIBHBIX 3a/ad MO XWMHUYECKHM CBOMCTBaM METALIOB M HEMETaJIOB, IIO OK 04
BCIIECTB PAaCIO3HABAHUIO U MOJYYEHUIO COEIMHEHUI METAJUIOB M HEMETAJLIOB.

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HUCIOIb30BaHUEM HX (DU3UKO-XUMUYECKUX CBOWCTB, 2

XapakTEePHBIX KAa4eCTBEHHBIX peakiuii. KadecTBeHHBbIE peaknuu Ha cynbdar-, kKapOoOHAT- U XJIOPHUI-

AQHUOHBI, HA KATHOH aMMOHHUSI
Pa3nen 4. CTpoeHue U CBOIiCTBAa OPraHNYeCKUX BelleCTB 14
Tema 4.1. OcHOBHOe coep:KkaHue 6 OK 01
Knaccudukauus, | Teopermdeckoe oGyqenne 2
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CTpOCHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX
BEIIECTB

[TosiBieHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer opranmyeckoit xumuu. Mecto u
3HAYCHHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OCHOBHBIE TOJOKEHUSI TEOPUHU XUMHYECKOTO CTPOCHHS OpraHuueckux coenuuenuii A.M. Byrtneposa.
VriepoaHblid CKEJIET OPraHUYEeCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHUMHUUYECKOIO
CTpOEHUS MOJEKyJl. MI3omMepust U U30MepHl.

[Tonsitue o QynkuuonaneHoit rpynmne. Pamukan. [lpuHiunsl kimaccu@uUKauu  OpPraHUYECKUX
coeMHeHN. MexayHapogHasi HOMEHKJIATypa M MPUHIUIIBI HOMEHKJIATYPhl OPraHUYECKUX COCTMHEHUIM.

HpaKTuquRue 3aHATHSA

[TonsiTHEe 00 a30TCOAEPKAIINUX COSAMHEHUSAX, OMOJIOrMYECKH aKTUBHBIX BelleCTBaxX (YIJeBoJax, XKUpax,
Oenkax M JAp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHMSIX (MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3BeH0)HoMeHK1aTypa opraHu4ecKux COeMHEHUIN OT/ENbHBIX KJIacCOB (HACBILICHHbIE, HEHACHIIIICHHBIE
Y apOMaTHUYECKUE YTIIEBOIOPO/Ibl, CIUPTHI, (EHOJIbI, AJIbJIEIH/ Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)

CocTaBiieHHe TOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYEeCKHX BEIIECTB OTIEIbHBIX
KJIACCOB, WCIIOJIb3Ys WX HAa3BaHUS II0 CHUCTEMATHUYECKOH W TPUBHMAIBHOH HOMEHKIJIAType (ITHIICH,
aleTHIIeH, TIHIEepUH, (eHos, QGopManbIeruja, YKCycHas KHUCIOTa, TIUIuH). Pacdersl mpocreiiimeit
(GhOpMyJITBI OPraHMYECKOM MOJIEKYJIBI, HCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COoeIMHEHNH

OcHoBHOe coaep:kaHue

Teopernueckoe o0yueHue

DUBNKO-XUMHYECKHE CBOWCTBA OPraHUYECKHUX COCIWHEHUM OTACIBbHBIX KJIAcCOB (0COOCHHOCTH
KJIacCHU(pUKAIIMK 1 HOMEHKJIaTypbl BHYTPHU KJIacca; TOMOJIOTMUECKUH psl v o01asi popmyria; u3oMepus;
(du3HYecKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IMTOTYUEHHUS):

— TpeJeNbHBIE YTIIEBOAOPObI (AIKaHbl M IUKJIOANKaHbI). ['OpeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TETUIa B TPOMBITIUICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YTIIEBOIOPOIOB, HAXOXKIECHNE B
MPUPOJAE U IPUMEHEHHUE AIIKAHOB;

— HempenenbHbIE (AJTKEHBI, aNKWUHBI W alKaJWCHBI) M apOMATHYECKHE YTIIIEBOJIOPOAbL. [ opeHue
alETHJIEHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHHU I CBAPKH U PE3KU METAJIJIOB

OK 01
OK 02
OK 04
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— KHCJIOPOJICOIeprKallie cOeTMHEHUs (CIUPTHI U (EeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPBI, AJIbICT U IbI
U KETOHBI, JKUPBI, yTaeBoabl). [IpakTnyeckoe npuMeHeHNe STUIICHTINKOIIS, TIIMIeprHa, (eHoa.
[Tpumenenue hopmanbaeruia, aueTalbIerua, yKCyCHOU KUCIOThl. MblIa KaK COJH BBICIIMX
KapOOHOBBIX KUCJIOT. MoIoIIe CBOHCTBA MbLjla

HpaKTuquRue 3aHATHSA

— a30TcojiepKallrie CoOeAMHEHHs (AMUHBI U aMHUHOKUCIIOTHI, OeNIkH ). BhICOKOMOIEKYIsIpHbIE COeTMHEHUS
(cuHTeTHMYECKME W OWOJIOTHYECKU-aKTHBHBIC). MoOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepusanus 3TuIeHa KaK OCHOBHOE HAIIPABJICHUE €r0 UCII0JIb30BaHUSI.

['eneTndeckas CBsI3b MEXK Iy KJIaCCaMU OPTaHUYECKUX coeTMHeHNI CBOMCTBA OPraHUYECKUX COCTMHEHUM
OTJIETbHBIX KIIACCOB (TPUBUAIBbHAS U MEXAYHAPOAHAs] HOMEHKIIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyY€HUs1): TIpesiebHble (AJIKaHbl U LIUKJIOAJIKAHbI), HETIpeAebHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHbI) U
apoMaTHYECKHE YTIEBOJOPOAbI, COUPTHl U (HEHOIBbI, KapOOHOBBIE KUCIOTHI M A(UPHI, albIAeTUIbBl H
KETOHBI, aMMHBl M aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3aJaHMs Ha COCTaBJICHHE
YpPaBHEHUN XMMHUYECKHX PEAKLMi C ydyacTUEM OPraHMYECKUX BEIIECTB HAa OCHOBAaHMU HMX COCTaBa U
CTPOECHUS

Tema 4.3. OcHoBHOe coaep:kaHue OK 01
Wnentudukais | Teopernueckoe 00yuenme OK 02
OPTafHHIeCiX Bbuooprannueckue coenuHenus. llpumeHenune u Ouosjoruuyeckas poib yriaeBogoB. OxucieHue OK 04
BCIIECTB, HX VIJIEBOJOB — WCTOYHUK OHHEPrHMM JKUBBIX oOpraHu3smMoB. OO1acTM NPUMEHEHHUS aMHHOKUCIIOT.
SHateHue [TpeBparienus 6eTKOB MUIIH B opranu3Me. buonornueckue Gpynkuuu 6enkoB. buonorudeckue GyHKIHH
ngMerHHe B XKUpoB. Posib oprannyeckoil XuMuu B pelieHHH MpoosieM MUIEeBOH 6€301acHOCTH

bITOBOM H .| Ponp opranmdeckoid XMMHU B pEIICHUHM TMPOOIEM SHEpPreTHdyeckord Oe30MacHOCTH, B Pa3BUTHUHU
HPOH3BOACTBEHHON MEUIIMHBI, CO3JJAaHUH HOBBIX MaTE€PHAIOB, HOBBIX HCTOYHHUKOB YHEPTUH (AJTbTEPHATUBHBIE NCTOYHUKHU
JICATCILHOCTH sHeprun). OnacHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
Herosexa (yrneBomopobl, COHUPTHL, (EHOJBI, XJIOPOPraHUYECKHE HPOU3BOJHBIC, ANbICTUIBl U Jp.), CMBICIH

MoKa3aTessl MPeeIbHO TOMYyCTUMOW KOHIICHTPALUU

Paznean 5. KuneTrn4yeckune u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX PeaKui
Tema 5.1. OcHOBHOe coep:KkaHue
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Ckopoctb Teopernyeckoe o0yueHue
XUMHIICCKIX CKopocTh peaklud, €€ 3aBHUCHUMOCTh OT Pa3iH4YHbIX (PAKTOPOB: MPUPOJIBI PEarupyrOIIUX BELIECTB, OK 01
pCaKiunu. KOHIICHTPALlMH PEAarupyrolX BEHIeCTB, TEMIIEpaTypbl W IUIOMIAJH PEaKIMOHHOW TOBEPXHOCTH.
Xummeckoe TennoBsie 3G (HEeKThl XUMUYECKUX peaKInid. IK30- U SHIOTEPMHUUECKHIE PEaKIUH. OK 02
PpaBHOBECHC OO6paTuMOCTh peakiuii. XMMHUECKOE PABHOBECHE M €T0 CMEIIEHHUE 0] ICHCTBHEM Pa3IMYHbIX (PAKTOPOB
(KOHIIGHTpalMsi PEareHTOB WM TIPOJAYKTOB pPEaKUUH, JaBJICHUE, TEMIIEpaTypa) s CO3JaHUs
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XuMHU4YeCKHUX npoueccos. IIpunnun Jle-IlaTense
IIpakTnyeckue 3aHATHSA OK 01
Pemenne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHUH Ha aHaTU3 (AaKTOPOB, BIUSIOIIUX HAa HM3MEHEHUE OK 02
CKOPOCTH XUMHYECKOI PEaKI|H, B T.4. C MO3UIIUI IKOJOTHYECKHU 11€7IeCO00Pa3HOT0 MOBEICHHS B OBITY U
TPYIOBOH JEATEIFHOCTH B LIEJISIX COXPAHEHUS CBOETO 30POBbSI M OKPY’KAIOIIEH MPUPOIHON CPEJIBL.
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npuMmeHeHue npuHnuna Jle-Illarense s
HAaXOXJICHHS HaNpaBICHHUS CMEIICHHS paBHOBECHS XHMHYECKOW pEakUuH M aHanu3 (akTopos,
BJIMSIONIMX HA CMEICHUE XMMUYECKOTO PABHOBECHSI
Paznea 6. PacTtBopsI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
Tonstue o Teopernueckoe oGyuenue OK 02
pactsopax PactBopenue kak ¢usnko-xumuueckuil mpouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. OK 07
PactBopumocTb. MaccoBast 101151 pacTBOPEHHOTO BerecTBa. CMBICT MTOKA3aTells MPEeAeIbHO Oy CTHMON
KOHIICHTPAIIMH U €r0 UCIOJIh30BAHUE B OICHKE YKOJIOTHIECKON 0€30MacHOCTH.
IIpakTnyeckune 3aHATHA
[paBuia SKOJOTMYECKH IIETIECOO00PA3HOTO IMOBEJACHUS B OBITY M TPYIOBOH JEATEILHOCTH B IIEJSIX
COXpaHEHHsI CBOETO 370POBbS U OKpYXKAIoUIel MPUPOTHOI Cpe/bl; OMACHOCTh BO3JICHCTBUS Ha KUBBIC
OpPTraHM3MbI OTIPEJCNICHHBIX BEIIECTB. PelieHne mpakTHKO-OpHEHTUPOBAHHBIX PACUCTHBIX 3aJaHUN Ha
PacTBOPBI, UCTIONIB3yEMBbIC B OBITOBOI M IMTPOM3BOJICTBEHHOM JACATEILHOCTH YEIOBEKA
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Paznen 7. Xumusi B GbITY U IPOU3BOJACTBEHHOI 1eATEIHHOCTH YeJ0BEKa OK 01
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Tema 7.1.

Xumus B ObITY U
IPOM3BOACTBEHHON
JeSATeIbHOCTH
YeJIoBeKa

OcHoBHOe coep:kaHne

TeopeaneCKoe oﬁyqe}me

Hogelilme 1ocTXeHUss XUMUYECKON HAyKU U XMMHUYECKON TeXHoJoruu. Ponb xumun B obecriedeHnn
HKOJIOTMYECKOM, SHEPreTUYECKON 1 MUIIEBONW 0€30I1aCHOCTH, pa3BUTHM MeIUuLMHBIL. [IpaBuiia moucka u
aHamu3a XUMHMYeCKOW HHQOpManMM U3 pa3IM4YHbIX HMCTOYHUKOB (HayyHas M Yy4yeOHO-HayyHas
JUTEepaTypa, CpeACTBa MaccoBoi MHMopManuu, cetb IHTEpHET)

IIpakTHyeckue 3aHATHS

[Torick 1 aHaNWU3 KEMCOB O NMPUMEHEHWU XWMUYECKUX BEUIECTB U TEXHOJIOTHH C y4eToM Oyaymiei
npoecCHOHANBHOM ~ NEATENbHOCTH IO  TeMaM:  Ba)KHEWIIWE  CTPOUTENbHBIE  MaTepuabl,
KOHCTPYKLIMOHHBIE MaTe€pHallbl, KpPAacKH, CTEKJIO, KepaMHKa, MaTepuanbl M DIIEKTPOHMKH,
HAaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHU DSHEPIUM, OPraHUYECKHE U MHUHEpaJIbHbIE
y1oOpeHus, JIeKapCTBEHHbIE BEILIECTBA, OBITOBAsK XUMHUSI.

3amuTa: IlpencraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-JIOKJIA A C Mpe3eHTaluei

OK 02
OK 04
OK 07

IIpomexyTounas aTrecTanus MO0 JUCHUILINHE (324€T)

Bcero

54
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3. YCJIOBUSI PEAJIN3ALINU OBILIEOBPA3OBATEJIBHOM JUCIHUIIIUHBI
3.1. TpeboBaHUSA K MUHUMAJIBLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Peanuzamus o0meo6pazoBaTebHON JUCITUTUIMHBI TPEOYeT HATMYHS Y4eOHOTO KaOMHEeTa XUMUH.

O06opyaoBaHue yueOHOTO KaOHMHETA:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YUarOIUXCS;

- pabouee MeCTO IpenoJaBaress;

- KOMIUIEKT y4€0HO — METOAMYECKON JIOKYMEHTAllUu;
- KOMIUIEKT Y4eOHO — HarJIsiJHbIX OCOOUIL;

TexHnueckue cpeacTBa 00yUeHUs:

- KOMIIBIOTEP C JUIEH3MOHHBIM IPOrPpaMMHBIM 00ECIIEUEHUEM, MMEIOLUM BbIXOJ B MHTepHeT;
- MyJbTUMEUA IIPOEKTOP;

- IIPUHTED;

- IporpaMMHOe o0ecreyeHre oO0Iero U NpoeccuoHaIbHOI0 Ha3HAYEHUS.

3.2. UudopmannoHHoe odecriedeHue 00yUeHust
s peanusanuu MporpaMMbl OMOIHOTEUHBIH (OHI 00pa30BaTENbHON OpraHU3aINH

MMEEeT IICYaTHBIC W/UIN QJICKTPOHHBIC O6pa3OBaTeJ'IBHBIC u HH(bOpMaLIPIOHHLIe PeCypChI,
PCKOMCEHAOBAHHBIC IJIsI UCIIOJIB30BAHUA B O6pa3OBaTeJ'IBHOM nmponecce, He CTapuie IATH JICT €
MOMCHTA U3 JaHU.

OcHOBHBIC MCTOYHHUKHU:

I"abpuensan O.C. Xumus. 11 knacc. ba3oBslii ypoBens: yueouuk  M.: Ipoda, 2023
[Ma6puensu O.C. Xumus. 10 knacc. ba3zoserit ypoBens: yueonuk  M.: [Ipoda, 2023
['abpuensn  O.C.  EcrtectBozHaHue. XuMHsA, y4eOHUK JUId  CTYAd.  YUPESKICHUU

cpen.npod.odpazoBanus, M.: UL «Akanemus», 2022

I[OHOJIHI/ITGJI])HLIC HCTOYHUKH:

[konpHBIN xuMHUecKuit 3kcniepument, DVD, M, OOO Munemnna, 2018r
["abpuensu O.C. Xumus B TecTax, 3agadax u ynpaxuenusx, M.: UL «Akanemus», 2024

HNHuTepHeT — pecypcesbi:
1. Poccuiickas snexTpoHHas mkona. Xumus. Ilporpamma mns 10 xmacca. [DIeKTpOHHBIHN

pecypc]/ URL: https://resh.edu.ru/subject/29/10/

2. Poccuiickas snexkrponHas mkoia. Xumus. [Iporpamma mns 11 kiacca [DneKTpOHHBIN
pecypc]/ URL: https://resh.edu.ru/subject/29/11/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOU JNCHUIIJIMHBI

Tunbl OleHOYHBIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesyabrar 00yyeHus .
MeponpusTHil
| | OcHOBHOE coepkaHNe
1 Paznea 1. OcHoBbI ®opymmposars
0a3oBble MOHATHA U
CTPOeHMs BellecTBa
3aKOHbI XMMMHU
1.1 | OK 01 CrpoeHue aToMOB Cocrasmsars xumuueckue |1. Tect «Ctpoenue atToMmoB
XUMHUYECKUX 3JIEMEHTOB |(POPMYJIbI COEAUHEHUM B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO IPUPOJIa XUMUUYECKOM CBSI3N.
CBSI3H CTETICHbIO OKHCIICHUS 2. 3ajiauy Ha COCTaBJICHUE
XUMHUYECKUX DJIEMEHTOB, |XHUMHUYECKUX (POpMYIT
UCXOJ U3 BAJICHTHOCTU U |ABYXaTOMHBIX COETUHEHUI
AIIEKTPOOTPHUIIATEIIEHOCTH |(OKCHIOB, CYIb(UI0B, THAPHIOB
U T.1L.).
3. 3agaHns Ha UCIOJIB30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCIUHEHUM 110
HOMEHKJIaType MEXyHapOIHOTO
COI03a TEOPETUYECKON U
NPUKIIAJHOW XUMUU U
TPUBHAJIbHBIX HA3BaHUN JJIs
COCTaBJICHUS] XUMUYECKUX
dhopMyJT IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUAOB U T.I.) U
JPYTUX HEOPTaHUUYECKUX
COEIMHEHUH OTAEIBHBIX KJIacCOB
1.2 | OKO01 |Ilepmoauueckuii 3aK0oH u|XapaKkTepu3oBaTh 1. Tect «Mertannuueckue /
OK 02 tabmumna J[.1. XUMHUYECKHE AJIEMEHTHI B |HEMETaJJINYECKHUE CBOMCTBA,
Menneneesa COOTBETCTBUU C UX AJIEKTPOOTPHULIATENLHOCTD U

MI0JIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYCECKHUX IJICMECHTOB
J.. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XAMUYECKHX DJIEMECHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B
MEPUOIUYECKON CUCTEME
XUMHYECKUX deMeHTOB J[.1.
Menneneenay.
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KOHTPONbHbIV

OK/IK
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PesyabraT 00yuenuns

THnbI OLEHOYHBIX
MeponpHuATHI

2. IlpakTuyeckue 3a1anus Ha
YCTAHOBJIEHHUE CBSA3U MEKIY
CTPOECHHEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOJUYECKUM
U3MEHEHUEM CBOMCTB
XUMUYECKHUX AJIEMEHTOB U HX
COECIMHEHUH B COOTBETCTBUHU C
nosioxenueM Ilepuonnueckon
cucCTeMeE.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a/1aHus Ha
XapaKTEePU3aLUI0 XUMHUECKHX
3eMeHTOB: «MeTanmudyeckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJACTBO K AJIEKTPOHY
XUMUYECKHUX HJIEMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHHUEM U IOJIO)KEHUEM B
NIEPUOINYECKON CUCTEME
XUMUYECKHUX AJIEMEHTOB

J.1. MeHnaeneeBa»

Paznen 2. Xumnueckue
peakuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHX PeaKUrl

2.1

OK 01
OK 04

THUIBI XUMHAYECKUX
peakuui

CocTaBisITh peakiuu
COETMHEHUS, Pa3NIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC
peaxIuu

1. 3agaun Ha COCTaBICHUE
YPaBHEHUU PEAKIUM:

— COEIMHEHMS, 3aMEIICHMS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA C
HCIOJIb30BaHUEM METO/a
ANEKTPOHHOTO OasaHca.

2. 3ajaum Ha pacyeT Macchl
BEILIECTBA U 00bEMA

ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE WU 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
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KOHTPONbHbIV

Tunbl OlleHOYHBIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesyabrar 00yyeHus .
MeponpusiTHii
peaKIu BEUIECTB; PACUETHI
Macchl (00bEMa, KOTMIecTBa
BEILIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJJHO U3 BEIIECTB UMEET
IpUMeCH
2.2 DeKTpoIuTHYECKast CocTaBisTh ypaBHEHHUS 1. 3agaHus Ha cocTaBleHUe
JMCCOLMALUS U MOHHBIA |XUMUYECKUX PEaKIU MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOro 0OMeHa ¢ peakuuii ¢ ydyacTHeM KUCIIOT,
y4acTheM OCHOBAaHHH U COJIEH,
HEOPTraHMYECKUX BEIIECTB |YCTAHOBJICHUE H3MECHEHUS
KHACIIOTHOCTH CPEIbl
3 Paznen 3. Ctpoenne u |UccienoBatb cTpoeHue u
CBOJiCTBA CBOlicTBa
HEOPraHUuYeCKuX HEeOPraHu4YeCcKuX
BelIeCTB BellleCTB
3.1 |OKO01 |Knaccudukanms, Knaccudunuposats 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHU4ecKue Ha3BaHHE HEOPTaHUYECKUX
CTPOCHHE BEIIIECTBA B COOTBETCTBUU (BEILECTB UCXO/S U3 UX
HEOPraHUYecKuX C X CTPOEHUEM XUMHUYECKON (HOpMYIIbI HITH
BELIECTB COCTaBJIEHUE XUMHYECKON

(GopMyJIbl UCXOJI U3 HA3BAHUS
BEIIECTBA 10 MEXKTYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MaccOBOM
701 (Macchl) XUMHUYECKOTO
JJIeMeHTa (COeIMHEHUs) B
MoJIeKyJie (cMech).

3. [IpakTryeckue 3aJaHusl 1O
KJ1accu(UKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
ONPEACICHUE XUMUUECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU1a XMMHUYECKON
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KOHTPONbHbIV

Tunbl OlleHOYHBIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesyabrar 00yyeHus .
MeponpusiTHii
CBS3U U TUIIA KPUCTAJUINYECKON
pelIeTKu
3.2 |OKO01 |®usuko-xumMuyeckue  |YCTaHaBIUBAThH 1. Tect «OcobennocTu
OK 02 CBOMCTBA 3aBHUCHMOCTh (DU3HKO- XHUMHYECKHX CBOHCTB OKCHUJIOB,
HEOPraHUYecKuX XMUMHUYECKUX CBOMCTB KHCJIOT, OCHOBaHMH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUAPOKCHJIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajjaHus Ha COCTaBJICHUE
MOJIEKYJI, a TAKOKE THIAa  |ypaBHEHUI XMMHMUYECKUX PEeaKLUi
KpUCTAJIINYECKON C YYaCTUEM IIPOCTHIX U CJI0KHBIX
peLIeTKH HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHMYEeCKUX KUCIIOT,
OCHOBaHUHU U aM()OTEPHBIX
THJIPOKCUIOB, HEOPTraHNYECKUX
coJIel, XapaKTepU3yIOIUX UX
CBOMWCTBA U CLIOCOOBI MOTYyYESHHMS.
3. I[IpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U IOJIyYEHUE
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 |Unentudukamus Hccenenosars 1. [IpakTHKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMyecKkux KayeCTBEHHBIC PEaKIUN  [3a/aHUs 10 COCTABICHHIO
OK 04 |[BemecTB HEOPraHMYECKUX BEIIECTB |XMMHUECKUX PEAKIUN C ydacTHEM
HEOPraHUYECKUX BEILECTB,
UCTIONIb3YEMBIX JUIs UX
UACHTU(DUKAITIH.
4 Pasnen 4. Crpoenue u |HMccaenoBath cTpoeHue u

CBOMCTBa
OpPraHu4YecKMuX
BelLIeCTB

CBOIICTBA OPraHMYEeCKUX
BellleCTB
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KOHTPONbHbIV

OK/IK

Moayas/Paznen/Tema

PesyabraT 00yuenuns

THnbI OLEHOYHBIX
MeponpHuATHI

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

Krnaccudumnuposatsb
OpraHUYeCKHE BEICCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUU OPraHUYECKUX
COCMHEHUH IO TPUBUAIILHOW WU
MEKTyHapOAHOMN
CUCTEeMaTUYECKON HOMEHKJIAType.
2. 3aaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTraHUYECKUX BEIIECTB
OTJCIIBHBIX KJIACCOB.

3. 3ajaun Ha onpezeneHue
npocTeiimei hopMyIibl
OpPTaHUYECKON MOJIEKYJIbI, UCXOIs
U3 AJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCcKux
COeTMHEHUN

YcranaBauBaTh
3aBHCHUMOCTh (PU3UKO-
XAMHYECKUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3aganus Ha cocTaBlIeHHE
YPAaBHEHUN XUMUYECKUX PEaKIUN
C y4acTHUEM OPTraHUYECKHUX
BEII[ECTB Ha OCHOBAHUU UX
COCTaBa M CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUUl 1
TE€HETUYECKOM CBS3U
OpPTaHWYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTrHble 3a/1a4uM 110
YpaBHEHUSM PEAKIINI C yIaCTHEM
OpPTraHUYECKUX BELIECTB.

4.3

OK 01
OK 02
OK 04

Nnentuduxarms
OpPraHUYECKUX BEIIECTB,
UX 3HaYCHUE U
IPUMEHEHHE B OBITOBOM
U IIPOU3BOJCTBEHHON
NEeSITebHOCTH YEJI0BEKa

Uccnenosatn
Ka4eCTBEHHbBIE PEAKLIMU
OPraHUYeCKUX
COCIMHEHUN OTIEIbHBIX
KJIaCCOB

1 .IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHMs [0 COCTABJICHUIO
XMMHUYECKHX peaKkluil ¢ yyacTuem
OpPTraHUYeCKUX BELIECTB, B T.4.
UCTIONIBb3YEMBIX JUIS UX
UaeHTU(UKAITUN B OBITY U
POMBIIIIIEHHOCTH.
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K3,
KOHTPONbHbIV

Pedakuusi Ne 1

Tunbl OlleHOYHBIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesyabrar 00yyeHus .
MeponpusTHiA
S) Paspeu S. XapakrTepu3oBarthb
Kuneruueckue u BJIMSIHHE PA3JIUYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHMHUYECKHX peakumni
XHUMHYECKHX peaKkuui
5.1 | OK 01 CkopocTh XUMHUYECKUX |XapakTepru30BaTh [IpakTHKO-OpUEHTUPOBAHHBIC
OK 02 peakuuii. XuMHUYECKOE |BIMSHUE KOHIICHTpPAllMd |TEOPETUYECKHE 3aJaHusl Ha
paBHOBECHE pearupyronux BEIeCTB U |aHanu3 (PaKTOPOB, BIMUSIIOIINX HA
TEeMIIepaTyphbl Ha CKOPOCTb [M3MEHEHHUE CKOPOCTH XUMUUYECKOU
XUMUYECKHUX PEaKLUN peakuuu. IIpakTuko-
XapakTepuszoBaTh OPUEHTUPOBAHHBIC 3a]JaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllartense nyis HaxoxaeHUs
peaKkLMu Cpesl U HaIpaBJIeHUsI CMEUICHUS
TEeMIIepaTypbl Ha paBHOBECHS XUMUUYECKOW PeaKluu
CMEIIeHNEe XUMUYECKOTO |U aHalu3 (DaKTOPOB, BIUSIOIINX
paBHOBeCHUS Ha CMENICHUE XUMHYECKOTO
paBHOBeECHs
6 HccaenoBath HCTUHHBIE
Paznen 6. PacTBopsl PacTBOPLI € 32JaHHBIMH
XapaKTepUuCTUKAMH
6.1 | OKO01 [TonsiTue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpOB.
2. IIpakTHKO-OpUEHTUPOBAHHBIC
pacyeTHbIE 3a1aHUS Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yEMbIE B OBITOBOM U
MMPON3BOJICTBEHHOM JEATEIHHOCTH
YyeJioBeKa
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COleP KAHNE
7 Paszpnen 7. OuenuBatp nocJjeAcTBH [3ammTa Keica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oynyuieid npogeccuoHAIbHOM
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM eI TeJIbHOCTH)
AeATeIbHOCTH AeATeIbHOCTH YeJI0BeKa
YyeJIOBEKa ¢ MO3M UM

IKOJIOTHIEeCKOM
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KOHTPONbHbIV

Tunbl OlleHOYHBIX

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesyabrar 00yyeHus .
MeponpusTHi
0e30macHOCTH
OK 01 Xumus B ObITY H OuenuBats nocnencteus |Ketic (¢ yaerom Oymymieit
OK 02  |npou3BOACTBEHHOM OBITOBOM U npodeccuoHaIbHON
OK 04 [nedATenbHOCTH YEJIOBEKA (POU3BOACTBEHHOMN JESITEIIBHOCTH)
OK 07 NeSITeIbHOCTH YesioBeka ¢ |Bo3MokHbIe TeMbl KEHCOB:

HO3UIIMHA DKOJIOTHYECKOH
0e30IacHOCTH

1. IloTennenue kmumara u
BBICBOOOKICHHE I'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymue marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBrele maTepuaisl i
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MPENnapaToB




