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Paszpen 1. HOACHUTEJIBHASA 3AIINCKA

HopMatuBHO-TIpaBOBbIE  TOKYMEHTBI, OOECHEYMBAIONIME OPTraHU3ALUIO
o0pa3oBaTeIbHON AEATENBHOCTU MO yuyeOHOMY mpenMery «Xumusi» B 2024/2025
y4eOHOM roAy:

— @enepanbHblii 3akoH 0T 29 gnekabps 2012 r. Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii @enepaumy;

— @enepanbHbli  TOCYJapCTBEHHBbIM  0Opa3oBaTelIbHBIM  CTaHAApPT
OCHOBHOTO 00111ero oOpazoBanus (yTB. mpukazoM MuHnpocsenienus Poccun ot

31 mas 2021 r.
Ne 287) (mamee — ®I"OC O0OO0)

- @enepanbHbId FOCYAapCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEIHETO
obmero oOpaszoBaHusi (yTB. mpukazom MunoOpHayku Poccum ot 17 mas
2012 r.

Ne 413) (naee — PI'OC COO);

— npuka3z Munnpocsenieaust Poccun ot 12 aBrycra 2022 r. Ne 732 «O
BHECEHUU W3MEHEHUN B (QeaepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTebHbBIN
CTaHAApT CpeIHero oOmero o0pa3oBaHUs, YTBEPXKIEHHBIM  MPUKA30M
MununctepctBa oOpaszoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012
r. Ne 413»);

— @enepanpHasi oOpa3oBaTelibHas MpOrpaMma OCHOBHOTO  OOIIEro
obOpazoBanus (yTB. nmpukazoM Munmnpocsemenus Poccun ot 18 mas 2023 r. Ne

370) (mnanee — ®OII OO0);

— QenepanpHas oOpaszoBarenbHas MporpaMma CpeAaHero  oOIIero
oOpazoBanus (yTB. mpukazom MunmnpocsemieHus: Poccun ot 18 mast 2023 r. Ne
371) (nanee — ®OII COO);

— @enepanbHas paboyas MporpaMma OCHOBHOTO OOIero oOpa3oBaHUs
ydgeOHoro mpeameTra «Xumus» (06a30BbIi W yrayOnéHHBIA ypOBHH) (nanee
— @®PIT O00);

— MenepanpHas paboyas MporpaMMa CpeaHero oOmero oopa3oBaHUS
yuebHOoro mpenamera «XuMmus» (0a30BbI U YrIyONEHHBIM YPOBHH) (fanee —
@OPII COO);

— npuka3 MunmnpocBemennst Poccum ot 21 ¢despans 2024 1. Ne

119
«O BHeceHuu uzmMeHeHnt B mpuioxkenust Ne 1 u Ne 2 k mpukazy MunucrepcTpa
npocBemenuss Poccmiickoit  @epepanmu ot 21  centabps 2022 1. Ne
858

- «O6 YTBEPKACHUU benepanbHOTO nepeyHs Y4eOHUKOB,
JOIMYIIEHHBIX K MCIOJIb30BAHUIO MIPU PEATU3ALMN UMEIOIIUX FOCYJaPCTBEHHYIO
aKKpeIuTaluuio 0o0pa3oBaTeNbHbIX NPOrpaMM HayalbHOIO OOLIEro, OCHOBHOIO
o011ero, cpelHero oduiero 00pa3oBaHUs OPraHU3aLMSIMU, OCYLIECTBISIOIUMHU
0o0pa3oBaTeIbHYI0 JE€ATEIbHOCTh W  YCTAHOBJEHUS MPEIEIbHOIO CpOKa
WCIIOJIb30BaHUs UCKITIOUYEHHBIX YUeOHUKOBY.



QenepanbHas paloyass mporpamMma 1O XHMHH  CPEIHEro  OOILEero
o0pa3oBaHUs COCTaBJIECHAa HAa OCHOBE TpeOOBaHUM K pE3ysbTaTaM OCBOCHHUS
OCHOBHOHM 00pa3oBaTelbHONM MpPOrpaMMbl CpeaHero oOmero oOpa3oBaHus,
npeacrasieHHbix B @I'OC COO, ¢ yyetoMm ¢enepanbHoil pabodeil mporpaMmbl
BOCITUTAHUSI.

QenepanbHas paboyas nporpaMMa MO XUMUU pa3paboTaHa C ULEJbIO
OKa3aHMs METOJUYECKON MOMOIIM YYUTENI0 B CO3AaHUM paboyeil mporpaMMsbl MO
yu4eOHOMY MpEAMETY.

OcHOBY MOAXO0/0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOuielt crpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanpHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MoJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON  OpraHu3alluy, SIBISIETCSI HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPUPOAHONW cpene. Peamusyercss XuMHUYeckoe o0Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeHero ooIero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npenMera «XUMHUS», COJAEPKaHHE U TMOCTPOEHHE KOTOPOTO OMpENeTeHBl B
nporpaMMe MO XUMHUU C y4€TOM CHEUM(PUKKA HAYKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPUPOABI U B MaTEpUANbHON KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero obiero oopasoBanus B Poccuiickoii deneparmm.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUAIbHOW KYIBTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJIBI U YeloBeKa, KOTopoe (HOpMUPYETCS B XUMHHM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS CTaJla
HEOThEMJIEMOH YaCThI0O MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIELIHOTO
TpyJa W KU3HU KaxXJI0ro wieHa ooOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka



co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30MacHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOOUMYI0 UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumus» U «OOm@ass ¥ HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3YUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pasus
BEIIIECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHUN XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHHM HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Mmarepuaia u 00YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeeiIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOW XUMHUU BeIllecTBa
paccMaTpHUBAIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUH CTPOCHUS OPraHUYecKHUX
COCIMHEHUN, a TakKe Ha YpPOBHE CTEPEOXMMHYECKUX U  AJICKTPOHHBIX
NpeICTaBIeHu O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOIOTMYECKH
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMyecKkod XWMHUHU I[OJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall W (DAKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCsT TPEIOCTaBISAECTCS BO3MOXHOCTh OCO3HaTh 3HA4Y€HUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOJOJIOTHUYECKUX TTO3HITHH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIHMH HTOro 3akoHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnaa cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOECHUH,
CBOWMCTBAX U NPUMEHEHUH, & TAKKE O XMMHUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KYJIbTYPOJOTHUYECKUM W MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aWMOCBSI3U XUMHUU C
OPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JEATeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHUEHTHUPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKH OCMBICIMBAThL WH(OpMAIUIO U
OpUMEHSTh €€ I TIONOJIHEHUSI 3HAHWM, pEIIeHUS WHTEIJIEKTyalbHbIX U
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  YPOBHS  M3YYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4aromuxcs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHMUSI
dbunocodpckux uaeH, TakKMX Kak: MaTepHaIbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHUYecKoro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOCHUEM, II03HABAEMOCTh NPUPOAHBIX SBICHUW NyTEM JSKCIIEpUMEHTa U
pEelIeHHUs] TMPOTUBOPEUYM MEXKAYy HOBBIMH (aKTaMHM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTUN U MAaTEPHUAJIOB.

B nmnaHe pemeHus 3agad BOCIWTAHMUSA, PA3BUTUS UM COLMAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEUCTBHI, WMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3sNUYHBIX BHJIOB JICSITEIIBHOCTH: peHIeHUs MpoOiieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U UCCIIEIOBATEIBCKON JIESATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mnpaktuke mnpemnojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPU OMPEICICHUH
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeH HU3YyYCHHUS MpeIMeTa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CorynacHO JaHHOM TOYKE 3pEHMs TJIABHBIMHU LIENIAMHU H3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BakHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX JUIsi TPUOOpETEeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIEPUMEHTa, COOJIOJEHUEM TMpaBuUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTEepUCTHKA Elel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUM B OOJNbIIEH  cTemeHW OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOM KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajganTanys oOy4arolnXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYYarONIMXCS  KIIFOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IU4YHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaInHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJIsI OIEHKU C MO3UIUH
AKOJIOTHUYECKON O€30MaCHOCTU XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, WHTEIICKTYAIbHBIX W TBOPUYCCKUX
CIOCOOHOCTEN 00yUarOLUXCs: CIIOCOOHOCTH CaMOCTOATENBHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KM3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpeMEHHbIe MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHajlu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, INPH IUIAHUPOBAHUU M MPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW pPOJU B PEIICHUH TJI00abHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHCHHS YHEPTETHYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TTOJYYCHHBIX 3HAHWUW JJIA NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHOoM mmaHe cpemHero oOmiero o0Opa3oBaHUA MpeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO611ee 9uciIo YacoB, OTBEAEHHBIX I U3YYCHHUS] XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero oo61ero oopasoBanusi, coctapisgeT 68 gacoB: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hegento). KoHTponbHBIX paboT -2,
npakTuueckux pabor B 10 kmacce - 2, B 11 xmacce — 3.

Pasznen 2. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA
INPOI'PAMMBI IO XUMHUUN HA YPOBHE CPEJAHEI'O OBHLIEI'O
OBPA3OBAHUSI.

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJlbTaTaM OCBOCHUS
OoOydJaromMMHCS TPOTpaMM CpeaHEro oO0mero o0pa3oBaHUs (JIMYHOCTHBIM,
METanpeJMeTHbIM M NpeaAMETHbIM). HaydHOo-MeTonU4YecKo OCHOBOWM  IJis
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHuUs SABISIETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B CcoOOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeameTa «XUMHUS» Ha YPOBHE CpPEIHETO
o0111ero 00pa3oBaHMs BBIJCICHBI CICAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOIMIMMHUCS POCCUMCKOM TPaKJTAaHCKOM HWICHTUYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;



HaJM4KUe MOTUBALIUU K O0yUEHUIO;

L[eJIeHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUUN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLIUid 6a30BOM HAyKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
NEATENIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMHU, NPUCYIIMMH ILEJIOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIbTYpbl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHMS NIpeameTa «XUMHS» JTOCTUTAKOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATENbHOM JEATEIBHOCTH B COOTBETCTBUMU C
T'YMaHUCTUYECKUMU, COUMOKYIBTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPa)KJIaHCKOTO OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECcCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaKkaroT
c(OpPMUPOBAHHOCTh OTBITA [103HABATEIBHOW W TMPAKTUYECKOM JEATEIBHOCTH
o0yyaroumxcs Mo pean3alliy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM UYHCJE B
4acTu:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS .

OCO3HaHUS 00YYaIOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00sI3aHHOCTEH,
YBaXXEHHU K 3aKOHY U IPABOIOPAIKY;

IIPEACTABICHUA O COLMAJIbHBIX HOPMAax M IPaBUIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU CO3aHUU
y4eOHBIX MPOEKTOB, PEUICHUM Y4E€OHBIX M MO3HABATENbHBIX 3aJ]1a4, BHIIOJHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHThI IPYTUX IpU aHAINW3€E Pa3IMYHbIX BUAOB YU€OHOU JNESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHUS .

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY W HAy4YHOMY HAcCJIEIUIO
OTECUYECTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
IIPUMEHEHUSI XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHKEHMS HAyKH €CThb PE3yJbTaT
JUINTEJIBHBIX ~ HAONIOACHWH, KPONOTJIMBBIX  AKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
ITIOCTOSIHHOTO TPYZAa YYEHBIX U MPAKTUKOB;



MHTEpECAa M [03HABATEJbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMALUU O MEPEIOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XHMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
NO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEJACTBUU ITUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHusi TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEITHEBHOM >KU3HU U B TPYJIOBOH JESTEIBHOCTH;

NOHUMAaHHUS IIEHHOCTH TMPaBWJI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTpeOIIeHUS
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWM TMPAKTHUYECKUX 3a1ad
COLIMAJIBHOM HaIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3y4eHHUIo Mpodeccuil pa3ingHoro poja, B TOM
YlCJI€ HA OCHOBE MPUMEHEHHUS NIPEAMETHBIX 3HAHUU 110 XUMMUH;

YBaXXEHUS K TPYAY, JIOIAM TPYyla U Pe3yJIbTaTaM TPYIOBOM JESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJBbHOH TPaceKTOPHUH
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTMYECKHU 11eJIeCO00pa3HOro OTHOUIEHUS K MPUPOJIEC, KAK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;
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MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pELIeHUs] BOIPOCOB PAIlMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOTO HENPUATHSA JCHUCTBUM, IPUHOCALIMX BpEN  OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CIOCOOHOCTM U YMEHHMS aKTHMBHO TMPOTUBOCTOATH HACOJIOTHHU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHUs crnenudruKd XUMHUM KaK HayKd, OCO3HaHus €€ poju B
(GbopMHUPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpeJICTaBIIEHUsI 00 OKPY’KAIOIIEeM MUpPE KaK O €JUHCTBE MPUPOJILI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelieHuu MpodJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAUMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIIM3AlMUA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJIU B
CO3JIJaHUM HOBOM 0a3bl MaTepUaJbHON KYJIbTYPBI, PEIICHUHU TJIO0ATBHBIX MPOOJIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEAUIIMHBI, O0OCCIICYCHHH YCIOBUMN
YCIEIIHOTO TpyJla U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOTo UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMaHUsl CYUIHOCTH METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAaydHbIX (DaKTOB W WMEIOIIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIB30BaTh XUMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN 1eSITEIbHOCTH;
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TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJla B Pa3iIMYHbIX cepax NpoPpecCuoHaTbHON
NEATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS y4eOHOro mpenMera «XUMHsS» Ha
YPOBHE CpeHEero o01iero o0pa3oBaHus BKIOYAIOT:

3HAUMMblE IS bopMHpOBaHUS  MHPOBO33pEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
Ipolecc, CUCTeMa, Hay4YHbIH (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (IO3HABaTEJbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (GyHKIHOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOW KOMIETEHIIMH 00yYaroInXcs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHUBEpCAJIbHbIC YUEOHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE€ Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHKATUBHBIMH W  PETYISATUBHBIMHU
JIEUCTBUSIMU.

OsBJaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAessaTh LEJIH JEATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IEISMU;

HCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC NMPU3HAKU TMOHATHM M yCTAHABIMBATHh HMX B3aUMOCBSA3b,
HCIIOIb30BaTh COOTBETCTBYIOIINE MTOHATHS JUII OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTAHABIWBATh IPUUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,
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CTPOUTH JIOTMUECKHE pACCyXJeHUs] (MHAYKTHUBHBIC, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSAX, OPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYecKkas (opmysa, YpaBHEHHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITUpOBATH MEJIM U 33/1a4U MCCIICIOBAHMS, UCIIOIb30BaTh TOCTaBICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JIJIsi (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHMPOBAHHMS M IPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOEIIAaHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
NESTENBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
NOMCKY METOJI0OB pELICHHS MPAaKTHYECKUX 3aJady, NPUMEHEHUIO Pa3JInYHbIX
METOJ0B MO3HAHUS.

3) paboTa ¢ nunpopMmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4yHO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (GOpM
MpeACTaBICHUSA, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTD;

dbopMynHpoOBaTH 3aMPOCHl U MPUMEHSITh PA3INYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  MPEICTABICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);
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UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
XUMHYECKOM HMH(pOpMalMel: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIBI, (OpMYIibl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HAaTrJIATHOCTH.

OgBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1€iCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BbICKAa3blBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEeH pe3yslbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMMU MPHU BBITOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPaKTUYECKON pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUsSI 1 0OOMEHA MHEHUSIMH.

OgiajieHre YHUBEPCATBHBIMHU PeryJasiTAHBHBIMH JeCTBUSMM:

CaMOCTOSITEJIbHO IUIAHMPOBAaTh M OCYLIECTBISATH CBOKO IIO3HABATEIBHYIO
NEATENBHOCTh, ONpelessas €€ Leau M 3aJadd, KOHTPOJIUPOBATh M II0 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh IpeUlaraéMblii aaropuT™M JEHCTBUH MpH
BBIIIOJIHEHUN y4Ye€OHBIX M HCCIEAOBaTENbCKUX 3aj4ady, BbIOMpaTh Hambosee
3¢ (eKTUBHBIN CcHOocoO0 MX pelIeHUus € y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJIACC

[IpenmeTHBIE pE3yNbTaThl OCBOEHUS Kypca «OpraHudeckas XUMMs»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJM XUMUU B IIO3HAHUU SIBJICHUU
npupoAsl, B (QOPMUPOBAHMM MBIIUIEHHS W  KYyJbTypbl JINYHOCTH, €€
(GYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLIeHHs] MPAKTUYECKUX 3314
U 3KOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHHUS! K CBOEMY 3JI0POBBIO M NMPHUPOIHOMU
cpexne;

BJIQJICHHME  CHCTEMOM  XMMHMYECKHMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIArarolMe TMOHATUSA (XMMHUYECKHH JJIEMEHT, aToM, 3JEKTPOHHas
000JI04YKa aTomMa, MOJIEKYJIa, BAJIECHTHOCTb, JIEKTPOOTPULATEIbHOCTh, XUMHYECKASI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJIApHAs
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Macca, MOJIApPHBIH 00BEM, YIJIEPOJIHBIN CKeNleT, (yHKIHUOHAIbHAsl TpyImia,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJI€BOJAOPO/IbI,
KHCJIOPOJI M a30TCOACPXKAIIME COCIUHECHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalnme B OCHOBE TMOHMMAaHUSA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
MPaKTUYECKOU EeSTEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKU TOHITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
OTHMCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OPraHUYeCKUX COCTMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT  OpraHMYECKMX BEIIECTB U  YPaBHEHHM XUMUYECKHX PEaKIIHi,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpraHWYEeCKUX BEUIECTB II0 HUX COCTaByY U CTPOEHUIO K OINpEeAeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPOJbI, KHCIOPOJ U a30TCOJAEpKaIlHe
COEIMHEHUSA, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUS), [1aBaThb WM Ha3BaHHS IIO
cucremarnaeckoir HoMmeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBHATILHBIC
HA3BaHUSA OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUJIEH, AlEeTHJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoN, (popMalblIerus, aneTaabIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAS KHCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJUHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. Bytieposa jist 00bsICHEHUST 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPECTABUTENCH pa3IMIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, MNPOIWJIEH, AalETUJIEH,
OyraaueHn-1,3, merunOyramueH-1,3, OeH301, METAaHOJ, 3TaHOJ], STHJICHIJIMKOJb,
[JIMIEPHUH, (PEHOJ, alleTalIbJIeTU]l, MypaBbUHAsI M YKCYCHAasl KUCIJIOTHI, TJIHOKO3a,
KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATH T€HETUUECKYIO
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CBSA3b MEXIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUi C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UICTOYHUKH YTIIE€BOAOPOIHOIO
Chlpbsi  (HE(QTb, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepabOTKU W
MPaKTUYECKOE IPUMEHEHHE MPOAYKTOB NepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHMSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peakuud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIH MPOJIYKTOB PEAKLIUN);

c(OpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKHWE 3HAHUS JJId MPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHCHHEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH IO BBITIOJIHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUHU, MTOTYUCHHE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYECKUX
BEIIECTB, JCHATYypals OENKOB IMpH HArpeBaHWU, I[BETHBIE pPEaKlUU OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHHUEM, TMPEACTABISATh PE3yIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
uHdopmarum, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ yMEHHUH  COONIOAATh  MpaBWiIa  HKOJIOTMUYECKU
1IeJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3JEHCTBHSA HA KUBBIE OPraHMW3Mbl ONPEAEIEHHBIX OPraHMYECKHX
BEIECTB, MOHMMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax CrocoObI
YMEHBIIEHUSI W TNPEJOTBPALLECHUS WX BPEIHOIO BO3JICWUCTBHS HAa OPraHu3M
YeJI0BEKa;
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JUIs 00YyYaroIMUXCcsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL CIIETBIX M CHAa0OBUIAIMMX OOYYaIOIMIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX
dbopmyi.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUS OTPAKAIOT:

chOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUYECKOM  COCTABIISIONICH
€CTEeCTBCHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPUPOTHOMU
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHIH 3JIEMEHT, aToM, HW30Tom, S-, pP-, O-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKasl CBS3b
(xoBaJIeHTHAsl, MOHHASI, METAJTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIIBI  XUMUYECKUX  pEaKlui, pacTBOp, DJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOIMALNSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW pEAKLIMH, XUMUYECKOE PAaBHOBECHE); TECOPUM U 3aKOHBI (TE€OpHs
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPTUU
OpU XMMHYECKUX PEaKLUMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOIOTHMUYECKHE CBEACHHUS O CBONCTBAX,
CoCTaBe, MOJYYeHUH U 0€301aCHOM HCTOJIb30BaHUN BAKHEHIINX HEOPTAHMYIECKUX
BEILIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC MPU3HAKU TOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUMH;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW XMUMHUYECKHX  pPeaklHii,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJEKUCIbIA ra3, aMMHak, raméHas
U3BECTb, HETAIIEHAS] U3BECTh, MTUTHEBAS CO/lA, MUPUT U JIPYTHUE);
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c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAWHEHUSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX paCTBOPaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hopMUPOBAHHOCTH YMEHUU YCTAaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTaBy K OMNpeae€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
XxuMudeckux djementoB JI. M. MenneneeBa, MCHOAb3ys MOHATHSA «S-, P-, O-
BJICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHW, OOBSICHSITH
3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCAWHEHUM
10 meprojiam u rpynmam llepuoandyeckon cucteMbl XUMHUYECKHX 3s1eMeHTOB 1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PAa3JMYHBIX  KJIACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXAY HEOPTraHWUYECKHUMU
BEIIECTBAMM C MOMONIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hopMHUPOBAHHOCTh YMEHHS KIJIACCH(PUIMPOBATh XUMHUYCCKHE PEAKIIUU T10
pPa3IMYHBIM TIpU3HAKaM (YUCIYy M COCTaBY pEardpyrolux BEUIECTB, TEILIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh YpPaBHCHUS PEaKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHA, yUUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TU PEAKIIMUA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPTaHUUYECKUX
BEIIICCTB;

chopMHUPOBAaHHOCT, YMEHHUW  paCKphIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTaHOBHUTEIBLHBIX PEAKIMM MOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOTO OaaHca
ATHUX PEAKIUM;



18

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JIeXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OONIMX HAYyYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jid BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MacChl BElIECTBA WM 00bEMa ra30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WIM 00BbEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUN COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBUU C WMHCTPYKIMSIMH TIO BBHITIOJIHCHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUM KaTalu3aTopa,
OTpEeJICTICHHE Cpebl PpPAaCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
UHANKATOpA, BIMSHHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEeaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHUSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a/a4 IO
temaM «Metamibsl» U «HemeTamisl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€301acHOCTH TIpU OOpaIlleHWH ¢ BEIIECTBAMU U J1a00paTOPHBIM 000PYI0BAHHUEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCHEepHUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OpMyIHpPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl) U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHW  COONIIOJATh  TpaBWia  JKOJOTUYECKH
11eJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAIOIIEH MPUPOJHON CpeIbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazarens [IJIK, mosicHIT, Ha nOpuMepax CHOCOObl YMEHBIICHHUS U
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;
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JUIsl 0OYYarOIMUXCS ¢ OTPAHUYCHHBIMHU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHHM;

JUIA  CIIEMIBIX W CHaOOBHUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

Pasznen 3. COAEP KAHUE OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne OCHOBbI OPraHM4YeCKOl XUMUU

[IpenmeT opraHM4ecKo XUMUU: €€ BOBHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEILIECTB U MaTepUaNIOB. Teopusi CTPOCHHUS OpPraHUYECKUX
coenunenuii A. M. bytneposa, e€ ocHOoBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BemiecTB. ['omosiorusi, u3oMepusa. XHUMHUYECKas CBsI3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBienue o kiaccupuKalud opraHudeckux BemecTB. HomeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
Ba)KHEUILINX MTPEACTABUTEINIEH KIIACCOB OPraHNYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHE C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTJIMBaHKUE U TOPEHNE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
MPOCTEUIITNE TPEICTABUTEIN AalKaHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu 3amMenieHuss W TOPEHHUsI), HaXOXKACHUE B MPHUPOJE, IMOJIYYECHHE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PsAJ. DTUIEH U MPOINUIIEH —
MPOCTEUIITNE TIPECTABUTEIN AaIKCHOB: (U3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHUCICHUS H
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Anxamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszauuu). [lomydeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUM Psifl. ALIETUIICH
— NPOCTEUIIUNA TMpEeJCTABUTENb AJKUHOB: COCTaB, CTpO€HUE, (U3NYECKUE WU
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XUMHAYECKUE CBOMCTBA (PEaKIU THAPUPOBAHUS, TAIOTC€HUPOBAHUSA, TUIPATAIUH,
TOpPEeHHs ), TIOTyYSHHE U TPUMEHEHHE.

Apensbl. benson: cocraB, cTpoeHue, (pU3MUECKMEe U XMMUYECKHE CBOMCTBA
(peakuuu raJOTeHUPOBAHUA M HUTPOBAHUS), TOMyUYCHHE W MpPUMEHEeHHe. 10.1yon:
cocmas, cmpoeHue,  Qusuueckue U  Xumuyeckue  ceolicmea  (peakyuu
2ANI02EHUPOBAHUSA U HUMPOBAHUS), NOAYYeHue U npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTHueckasi CBS3b MEXKAY VYIJICBOJIOPOAAMH, NPUHAICKAIUMUA K
Pa3INYHBIM KJIACCAM.

[IpuponHbIE HMCTOYHUKH YTIIEBOJAOPOMOB. lIpUpomHBI Tra3 W MOMYTHBIC
HedTsaHble ra3pl. HedTes u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
NePeroHKa, KPEKWHT (TePMHUYECKHUU, KaTaTUTUYeCKui), mupoiu3. IIpomyKTel
nepepaboTKu HEePTH, UX TMPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib ¥ TIPOAYKTHI €T0 MepepadOTKH.

OKCIIepUMEHTAIbHBIE METOJBl W3YYCHHS BEIIECTB M HX IPEBpAlICHUI:
O3HaKOMJIGHHE C oOpa3lamMu IJJacTMacc, KaydyKOB M PE3WHBI, KOJUICKIUH
«Hedptp» u  «Yromp», MOAETUPOBAHHE  MOJIEKYJI  YIJIEBOJIOPOJIOB U
rajJoreHONPOU3BOIHBIX, NMPOBEACHNE MPAKTHYECKOW paboThI: MOJyYeHHE ITHIICHA
M U3Y4YEHHUE €TO CBOWCTB.

Pacuérnple 3amayn.

Beruuciienusi 1o ypaBHEHHIO XUMHUYECKOH peakuumu (Macchl, 00BEMa,
KOJTMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEaKLUU MO M3BECTHBIM Macce,

00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEaKInu).

Kuciopoaconepsxkanue opranndeckKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COHPTHI. METaHON U H3TAHON: CTPOEHHUE,
dusznueckre W XMMHUYECKHE CBOWCTBA (PEaKkIMu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHE), NpUMEHEHUE. BoIOpoJaHbIE CBS3UM MEXKAY
MOJIEKYJIaMU CIUPTOB. JlelicTBME METAHOJIA U 3TAHOJIA HA OPTAHM3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTUJIEHIVIMKOAb W TJHUIEPUH: CTPOCHUE,
¢uznueckne W XUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE CO IMICIOYHBIMU
MeTaJlJlaM{, KayeCTBEHHAsl peaklvsi Ha MHOrOAaTOMHbIE cnupThl). JlelicTBue Ha
Opranusm 4esnoBeka. [[puMeHeHne TIMIepuHa U 3TUIEHTITUKOJIA.

@deHo: CTPOCHHWE MOJEKYNbl, (U3NYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpneruasl U kemowuvl. DopMmanplaerul, aueTalbIACTUA: CTPOEHHUE,
dusnyueckre U XUMUYECKHE CBOMCTBA (PEaKIMHM OKWCJICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ielibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHasT U
YKCYCHAsi KHCJIOTBhI: CTPOC€HHE, (PU3UYECKUE U XUMHUYECKHE CBOMCTBA (CBOICTBA,
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oOuue Uil Kiacca KUCIOT, peakuus dTepu(puKalnn), NOJIy4eHHE U MPUMEHEHUE.
CreapuHoBasi ¥ OJICMHOBAasi KHUCIJIOTHI KakK MPEJCTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICUCTBUE.

Cnoxubie 3Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCJIOT. [uaponus
c0HBIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoawl: cocTaB, Kiaccupukanus — yrieBojgoB  (MOHO-, JuU- U
nojucaxapujibl). [ 1r0Kko3a — mpocTednii MOHOCaxapu: OCOOCHHOCTH CTPOCHHS
MOJICKYJbI, (U3UYECKHME W XUMHYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
rugpokcugom menu(ll), oxucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXJICHUE B NPHUPOJE, NMPUMEHEHUE,
ouonornyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u memnono3a kKak mpupojHbie mosuMepbl. CTpoeHue Kpaxmana H
HeUT003bl.  DU3MYECKHe M XUMUUYECKHE CBOWCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX IPEBPAIICHUI:
npoBeJieHre, HaOJI0/IEHUEe W OINKUCAaHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TAaHOJA
okcuaoMm Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIUIIEPUHA C
ruapokcugoMm meau(ll)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalla ¢ HOJIOM),
IIPOBEICHUE TTPAKTHUECKON PabOThI: CBOMCTBA PacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3amaun.

Boruncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3zoTcoaepxkanue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTIOTHI Kak aM(OTEepHBIE OpraHWYeCKue coenuHeHus. Duznueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHCIOT (Ha IpuMepe MuiuHa). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mnpupoaHbIe BBICOKOMOJEKYJSApPHbIE coenuHeHus. llepBuunas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenKoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
HAOJFO/ICHHUE U OMHCAHKE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpAIus OCTKOB MpH
HarpeBaHUH, LIBETHBIE PEAKIIUU OEIKOB.

BricokomoliekyJIsIpHbIE COeIMHEHUS
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OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJISPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYIIIpHast
Macca. OCHOBHBIE METOABI CHHTE€3a BBICOKOMOJEKYJISPHBIX COCIUHECHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsSI BEIIECTB M WX MPEBpAILCHUI:
03HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanys MeXnpeaMeTHBIX CBSI3€H MPU M3YyYEHUU OPTraHUYEeCKON XUMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KakK OOIIUX €CTeCTBEHHO-
HAyYHBIX TOHATUM, TaK U TOHSTUH, SBISIIOMIUXCA CUCTEMHBIMU JIJII OTIAEITBHBIX
IPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHTHS: SBJIICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiaccHUdUKaius, NePUOJIUIHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

dusmka: MaTtepus, DJHEPrus, macca, aToMm, DJJIEKTPOH, MOJEKYyJa,
HHEPreTUYECKU YpOBEHBb, BEIECTBO, TeN0, OOBEM, arperaTtHoe COCTOSTHHUE
BEIIECTBA, (U3UUECKUE BEIMUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOABI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHEepasbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCBL.

TexHONMOTHs: MNHILEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHTAHUS,
MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE IpEnapaThbl, MaTEpUabl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0OCHOBbI XUMHUHU

XuMudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOIYPOBHU. ATOMHBIE opOuTamm, S-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeleeHusl 3JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpAIUsi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa u lleprmoanueckoil cuCTEMBbI
xuMu4decknx nemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
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o0pa3yeMbIX MMM TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TEepUOaM.
3HaYEHHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(koBaJieHTHAsl HEMOJISIpHAS W TOJIIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOM CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHbeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucaeHus. MOHBI: KATHOHBI M aHUOHEI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSPHOTO  CTPOCHMUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAINIUUECKON PEIIETKHU.

[Tonsatne o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPBI.
MaccoBast 10Jis1 BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHCHHUM. Homenknatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakums. Kimaccupukanus — XUMHUYECKMX  pEeakuui B
HEOPraHWYECKON M OpPraHMYeCKOW XUMHUM. 3aKOH COXpPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TTPU XUMUUECKUX PEAKIIHUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pas3MuHbIX (hakropoB. OOpaTtuMbie
peakuuu. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponautnyeckas auccornyanus. CHIIBHBIC U cl1a0bie 2IeKTpoduThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCasl, HEUTpaabHasl, IIEJI0UHAsl.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
neMoHcTpanusa Taomwmi «llepuonaudeckas cucremMa XuMU4Yeckux snemeHnToB J[. U.
MenpeneeBay, U3yUYCHHE MOJENICH KPUCTAIMUECKHUX PEIIETOK, HAOMIOJICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE IMEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, OMPEIECIEHUE CPEAbI pAaCTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAWUKATOpPA, pPEaKIWH HOHHOTO OOMeHa),
MIPOBEICHNE TTPAKTHUSCKON paboThl «BiusHUE pa3InyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérnrlie 3agaumn.

Pacuétbl 1O ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCOBas
JIOJISI BEIIECTBAY.

Heopranuueckasi xumusi
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Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsI HEMETauIoB (Ha MpUMeEpe
KHCJIOpOJia, cephl, hocdopa u yriepoaa).

XHUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSTUHEHUN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamibl. [lonoxkenue merannoB B llepuognueckoil cucTeMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atomoB MetauioB. Ob6mue ¢uzndeckue cpoiictBa MetamioB. CrijiaBbl METaJIJIOB.
DIIEKTPOXUMUUECKUI Psii HAMPSHKEHU METaIJIOB.

XUMUYECKHNE CBOMCTBA BAXKHEWIIIMX METAJUIOB (HATpUH, KaJlui, KaJablUM,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHCHUM.

OO6mue crocoObl ModydeHUs: MeTauioB. [IpuMeHeHne MeTallsioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
U3y4YeHHe KOJIJIEKIMU «MeTauibl ¥ CIIaBbl», 00pa3IOB HEMETANJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAONIOJIeHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouel, KaueCTBEHHbIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuérunle 3a1aun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB IO HU3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B 0OeCrieUeHUHM SKOJOTHUYECKOM, SHEPreTHYSCKOW M IHIIEBOM
0€30IMacCHOCTH, Pa3BUTUHU MEAUIUHBL. [loHATHE O HAayYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMX HAY4YHBIX MPUHIIUMIIAX MPOMBIILICHHOTO
MOJTYYECHUS Ba)KHEUIIINX BEIIECTB.

UenmoBek B MHpE BEHIECTB W MaTE€pHAlIOB: BAXHEUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MaTepHuajbl, Kpackh, CTEKJIO, KepaMHKa,
MaTepuaiabl JJs AJIECKTPOHUKH, HaHOMAaTepHalibl, OPraHMYECKUEe U MHHEpaIbHbIC
ynoopenus. XuMHs W 370pOBbE  dYEJOBEKa: IMpaBuja  HCMHOJbH30BAHUS
JIEKapCTBEHHBIX IIPEIapaToB, MpaBuja 0€30MaCHOT0 HCMOJIb30BaHUS MPENapaToB
OBITOBOI XMMHH B IMMOBCEHEBHOMN KU3HU.
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MexnpeaMeTHbIE CBA3U.

Peanuzanmss  MeXnpeaMETHBIX  CBA3€H 1OpH  HU3yyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHATHS: HAy4yHBIM (DaKkT, rUmoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIIUPOBAHNE, U3MEPEHNUE, SIBJICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUECKUE BETUYMHBI M E€AUHUIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, JKocucreMma, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHomorus: XUMUYECKast MPOMBIILIEHHOCTb, METAIIYprus, IIPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOJACTBO, IUIIECBas
IPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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Pasnen 4. TEMATHUYECKOE IIJIAHUPOBAHUE C ONPEJEJEHUEM OCHOBHBIX BUJIOB YUEBHOM

JAEATEJIBHOCTHU OBYYAIOIIIUXCHL.

10 xiaacce
HanMmeHoBaHME
No 11/t KonudecTBo OCHOBHBIE BUJBI ICITEIILHOCTH
pa3aeioB U TEM [IporpamMHO€E coaepkaHue
qacoB 00yJaronuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTuyeckne 0CHOBBI OPraHMYeCcKOM XUMUH

11

[Tpenmer
OpraHNYECKOU XUMUHU.
Teopus cTpoeHus
OpraHUYEeCKHUX
COeTMHECHUN

A.M. bytiepona

3

[TpenmeT opraHuYeCKOM XUMUM:

€€ BOBHUKHOBEHUE, Pa3BUTHE U
BHAYEHUE B MOJYYEHUHN HOBBIX BEIIECTB
1 MaTepuaioB. Teopus cTpoeHus
OpTraHUYECKUX COETMHEHUIN

A.M. byTtiepoBa, €€ OCHOBHbIE
rosioxkeHusi. CTpyKTypHbIE€ (POPMYIIbI
OpraHUYeCcKUX BellecTB. [ 'omoorus,
n3oMepuss. XUMUYECKas CBA3b

B OPraHUYECKUX COEIUHEHUSX: KpPaTHBIC
CBSI3H, G- U TT-CBSI3H.

[MpencraBienue o KiacCupuKauu
Oprann4eckux Bemects. HomeHnknarypa
OPTaHUYECKUX COCTUHECHUHN
(cucTemaTuyeckas) ¥ TpUBHAJIbHbBIC
HA3BaHUSI BAXKHEUIIUX MPEICTABUTENECH
KJIACCOB OPTaHMYECKUX BEIIECTB.
JKCIIepUMEHTAJIbHbIE METOAbI
M3y4YeHHsI BeLIeCTB U UX MPeBpPaLlleHUI:

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUHN (BBISBIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBS3b.

[[puMEHSATh NOJI0KEHNS TEOPUU
CTPOEHHS OPraHUYECKHUX BELIECTB

A. M. bytiepoBa 117151 00bSICHEHUS
3aBUCHUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHUS.

lcrionp30BaTh XUMHUYECKYIO CUMBOJIUKY
1J1S1 COCTABIICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) (HOPMYIT OPraHUUECKUX
BELECTB.

OnpeaensiTe BUIbl XUMUUYECKOM CBSI3U
(0IMHapHBIE, KPATHBIE) B OPraHUYECKUX
COECIMHEHUSIX.

PackpbIBaTh pOJb OPraHUYECKON XUMUU

B IIPUPOJIE, XapaKTepU30BaATh €€
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e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamMu
OpPraHUYECKUX BEIIECTB  MaTepUaIaMU
Ha UX OCHOBE;

— OIIBITHI TIO TTPEBPAIIICHUIO
OpraHUYECKUX BEIICCTB IPU HarpeBaHUU
(ruaByieHUe, OOYyTJIMBAaHUE U TOPEHUE).

e JlaGopaTopHBIE OIBITHI:

— MOJCIMPOBAHUE MOJICKYIT
OpPraHMYECKUX BEIIECTB

3HAYCHHUE B )KU3HH YEIOBEKA,
WJLTIOCTPUPOBATH CBSI3b C APYTHMHU
HayKaMHU.

HaOironats ¥ onmuchIBaTh
NEMOHCTPAIIMOHHBIC OTIBITHI; IPOBOIUTH
U OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Wrtoro no pazgeny

Pasjien 2. YriieBoaopoabl

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHUH (BBISBIIATH UX XapaKTEPHbBIC
MPU3HAKH ), yCTaHABIMBATH UX
B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIME MOHSITHUS

[pY ONMCAHUM COCTaBa, CTPOCHUS U
MMPEBPAILLICHU OPTaHUYECKUX
COCTUHECHUM.

2.1 [[IpenenbHbIC AJIKaHBI: COCTaB U CTPOCHHUE,
YTIEBOAOPOIBI — COMOJIOTMYECKU psl. MeTaH 1 3TaH —
AITKaHbI MPOCTEUIITUE MTPEACTABUTEH ATKAHOB:

COCTaB, XUMUYECKOE CTPOCHUE,
(dbu3nueckre 1 XuMUYECKUe CBOMCTBA
(peakiuuu 3aMeIeHusI U TOPEHHUs),
HaX0>JI€HUE B MIPUPOJIE, IOTYUYECHUE U
MIPUMEHEHHE

2.2 HenpenenbHbie IAJIKEHBI: COCTaB U CTPOCHHUE,
YTIEBOIOPOABL: COMOJIOTUYECKUN PsAll. DTUIICH —

AJIKCHBI, aJIKAJIUCHBI,
AJIKMHBI

IMPOCTEUILINH TPEICTABUTEND AJIKEHOB!
COCTaB, XUMUYECKOE CTPOEHHUE,
(dbu3nYecKre U XUMUYECKHE CBOMCTBA
(peakuuu rugpuUpOBaHUs,
rajoreHuPOBAaHUS, THAPATALINH,

crionp30BaTh XUMHUUYECKYIO CHMBOJIUKY
IJISl COCTaBJIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaEHHOM) (hOpMYyJ1 OpraHUYECKUX
BELECTB.

Y cTaHaBIMBaTh MPUHAJIEAKHOCTh
BEILIECTB K ONPEACICHHOMY KJIacCy
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OKUCIICHUS U TOJIUMEPHU3ALIIN )
HAXO0XJCHHUE B PUPO/IC, TOTYYECHUE U
MPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u
MeTuIOyTaaueH-1,3, Xumuyeckoe
CTPOEHUE, peakis MOJIUMEPU3aALINH,
MpUMEHEHUE (1711 CUHTE3a
MPUPOJHOTO U CUHTETUYECKOTO
Kay4dyKa U pE3UHBI).

AJIKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PS/I.
ALICTUJIEH — IPOCTEUIINI TTPEICTABUTEIb
AJIKHHOB: COCTaB,

XMMHUYECKOE CTPOCHHE, (pru3nueckue u
XUMHUYECKHE CBOMCTBA (pEeaKIIKU
CUJPUPOBAHMS, TAJIOTCHUPOBAHMS,
CUpaTalli TOPEHUS ), HAXO0KICHUE

B IIPUPOJIE, TTOTYyYCHUE U TPUMEHEHHUE

YTJIEBOAOPOJIOB IO COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

10 CHCTEMATUYECKOW HOMEHKJIIATYPE;
[IPUBOJINTH TPUBHATBHBIC HA3BAHUS
OT/EJBHBIX MPEACTABUTEIEH
YTJIEBOAOPOIOB.

OnpenensaTs BUAbl XAMUYECKOU CBSI3U B
MOJIEKYJIaX YIJIEBOJOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOM CITIOCOOHOCTH
YTJIEBOJOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpUMEHeHHE, GU3UICCKUE U
XUMHUYECKHE CBOMCTBA, Ba)KHEHIIINEC
CrIoCOOBI TTOTYYEHHUS TUITUIHBIX
MpEICTaBUTENICH pa3IMYHbIX KJIACCOB
YTJIEBOJOPOJIOB (METaHa, 3TaHa, STUJICHA,

2.3

ApoMaTH4eCKUE
YTJIEBOIOPOABI

ApeHBI: OEH30J1 ¥ TOJIYOJI, COCTaB,
XMMHUYECKOE CTPOCHHUE MOJICKYII,
(bH3UICCKUE U XUMUUCCKHE CBOMCTBA
(peakIuy raJoreHUpOBAHUS U
HUTPOBAHUS ), IOJTyUYCHHE

1 IpUMEHeHMEe. BiausHue 6eHn3ona

Ha OpraHU3M 4ejloBeka. I eHeTndaeckast

CBSI3b YIJIEBOJIOPOJIOB

areTuiieHa, Oyraauena -1,3, 6eH3ona,
TOJIyOJa).

BbISIBIIATE TEHETUUECKYIO CBSI3b MEXKIY
YTJIEBOJOPOIaMH U MOJITBEPKAATh €€
HaJIUINe ypaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX

PEaKIUii C UCTIOJIL30BAaHUEM CTPYKTYPHBIX

bopmyi.
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2.4

[Tpuponusie
MCTOYHHUKH
YTJIEBOJOPOIOB U UX
nepepaboTka

[Tpupoanslii ras. [lomyTHeie HeDTAHBIE
ra3pl. HeTh 1 €€ npoucxoxaeHue.
CniocoObl nepepaboTKu HEPTH:
MEepEeroHKa, KPeKUHT (TepMUYECKUH,
KatanuTudeckuit). [IpoaykTh
nepepaboTKu HEPTH, UX TPUMEHEHHUE B
MPOMBIIIVIEHHOCTH U B OBITY.
KaMeHHBI! yroib U IPOIYyKThI €ro
rnepepaboTKH.

JKCIEePUMEHTATbHbIC METOABI
W3yYCeHUS BellecTB

M UX NIpeBpallleHHi:

e JleMOHCTpanuu:

— kosutekuuu «HedTb» u «Yrompy;
BuaeopparmMeHT «Bynkanuzanus
PE3UHBD.

e JlaGopaTopHBIE OIBITHI:
KayeCTBEHHOE OIPEEIICHUE YIIIepoaa U
BOZOpPOJIa B OPraHUYECKUX BEIIECTBAX;
O3HAKOMJICHHUE C 00pa3laMu
IJIaCTMACC, Kay4yKOB U PE3UHBI;
MOZEIUPOBAHUE MOJIEKYJ
YTIIEBOJOPOJIOB U
raJo0reHOMPOU3BOIHBIX.

e [IpakTuueckue paboThI:

No 1. TTonyueHue 3TUNICHA U U3yUYCHUE
€TI0 CBOUCTB.

XapakTepru3oBaTb UCTOYHUKU
YTIE€BOAOPOIHOTO ChIpbs (HE(DTH,
MPUPOAHBIN T'a3, yroJib), CHOCOOBI UX
nepepaboTKU U MPAKTHYECKOE
[IPUMEHEHHE MOJIY4aEMBbIX MPOAYKTOB.
lcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHNUE,
HAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
pKCIIepUMeHTa (11a00paTOpHBIE OMBITHI U
MpakTU4YecKue paboThl).

CrnenoBatb npaBuiiam 0€30MacHON pabOThI
B 1a00paTOpUu

[IPU UCIIOJIb30BAHUY XUMUYECKOM
MOCYbl U 000PYIOBaHUS, & TAKKE
MpaBUJIaM OOpaIlleHus C BEeIIeCTBaMU B
COOTBETCTBUU C HHCTPYKIUSIMHU
BBITIOJTHEHUS JTA0OPATOPHBIX OMIBITOB U
MPAKTUYECKUX PAOOT MO TOTYUCHUIO U
M3YUYEHUIO OPTaHUYECKUX BELIECTB.
[IpeacTaBisATh pe3ynbTaThl
HKCIIEPUMEHTA B (hopMe 3aIlucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIAM
W J1eJ1aTh BBIBOJIBI HA UX OCHOBE.
[TpOBOAUTE BBIYUCIICHUS

TUTSL OTIPEAEIICHHSI MOJIEKYJISIPHON
(bopMyJIBl OPraHUYECKOT0 BELIECTBA,
[0 YPABHEHHUIO XUMUYECKON pEaKIIMH.
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e Pacu€THble 3a1a4u:

OIIPEJICIIEHUE MOJICKYJISIPHOMU
(bopMyIbl OpPraHMYECKOT O BEIIECTBA
10 MaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKHUX JJIEMEHTOB;

pacy€EThI MO0 YPABHEHUIO XUMUYECKOU
peakuuu

CaMOCTOATENBHO IUIAHUPOBATH U
OCYILECTBIISITh CBOIO IIO3HABATEIbHYIO
NesTEeNbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM

eI TEIIbHOCTH

Wroro 1o pazaeny 13

Pasnen 3. Kuciopojacoaepskaniue opranudeckue coeIMHeHUsI

3.1 |Crouptel. @eHon 3

[TpenenbHbIE OTHOATOMHBIE CTIUPTHI:
METaHOJ U 3TAHOJI, XMMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUUYECKHE
CBOICTBA (PEAKIIMU C AKTUBHBIMU
MeTaJlIaMH, TaJJOT€HOBOAOPOIaMHU,
ropeHue), npumenenue. Bogopoanas
CBA3b. OU3HOIOTHUECKOE ICHUCTBHE
METaHoJIa U ATaHOJIa Ha OPraHu3M
geJI0BEKa.

MHOTroaTOMHBIE CITUPTHI: ITUIECHTIIUKOJIb
M TJIULEPUH, XUMHUUYECKOE CTPOCHHUE,
(dbU3UIECKre M XUMHUYECKHUE CBOMCTBA
(B3aMMOJICUCTBUE CO IICJIOUYHBIMU
MeTaJlIaMH1, KaueCTBEHHAs peaKIIus
Ha MHOTOATOMHBIE CITUPTHI).
Du3nonornyeckoe 1eHiCTBUE

Ha OpraHu3M 4yejoBeka. [[puMeHeHue
CIUIEPUHA U ATUJICHTIIUKOJIS.

PackpbIBaTh CMBICT U3Y4aeMbIX
MOHSATUHN (BBISIBIISITh UX XapaKTEPHBIC
MIPU3HAKN ), yCTAHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHUSA

[IPU ONMCAaHUU COCTaBa, CTPOEHUS U
MMPEBPALICHUA OPTaHUYECKUX
COEeIUHCHUM.

lcrionp30BaTh XUMHUUYECKYIO CHMBOJIUKY
IJIS1 COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOI ) OPMYIT OPTaHUIECKUX
BEILIECTB.

Y cTaHaBIMBaTh MPUHAJIEAKHOCTh
BEILIECTB K ONPEJICIICHHOMY KJIacCy IO
COCTaBYy U CTPOCHHIO, HA3bIBATh UX I10
CUCTEMAaTUYECKON HOMEHKJIATYPE;
MPUBOAUTH TPUBUATILHBIC HA3BAHUS
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Denoi. CTpoeHHE MOJIEKYJIbI,
(pu3nYecKue U XUMHYECKHUE CBOWCTBA
(denona. TokcuyHOCTh (peHomna, ero
(bu3HoIIOrMYecKoe AeHCTBHE

Ha opraHu3M denoBeka. [Ipumenenue
dbenona

OTIEJbHBIX MPEACTABUTENECH
KUCJIOPOJACOAEPKALLUX COCTUHEHNM.
XapaKTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHUe, PU3NYECKUE U
XUMHUYCCKHUE CBOMCTBA, BaXKHEHIIINE
CrIOCOOBI TTOJTYYEHHUS TUITUIHBIX

3.2

ABbIETUIBL.
KapOoHOBBIE KUCITOTHI.
CnosxHbIe 2QUpPbI

ANbIerub: GopMambaeru u
aleTaabJerul, XMMHUIECKOE CTPOCHHE,
(dbu3uYeCKre U XUMHUYECKHUE CBOMCTBA
(peakIuy OKUCIEHUS U BOCCTAaHOBJICHUS,
Ka4ueCTBEHHBIC PEAKIINH ), TOJyYCHUE U
MPUMEHEHUE.

OHOOCHOBHBIE MPECITbHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAasI
KHCJIOTa, XUMHUYECKOE CTPOEHHUE,
(br3UIECKUe U XUMUUECKHE CBOMCTBA
(oO1IMe CBOMCTBA KUCIIOT, PEAKIIHS
PTEepUUKAIIIN), TTIOTyUYSHHUE
npuMeHeHue. CTeapuHOBas M OJICHHOBAS
KHCJIOTHI KaK MPEACTAaBUTEIIN BBICIIIAX
KapOOHOBBIX KHCIIOT. MbIIa KaK COJIN
BBICIITX KapOOHOBBIX KUCJIOT, HX
MOJOIIICE JCHCTBHE.

CrioxHbIC (DUPHI KaK TPOU3BOTHEIC
KapOOHOBBIX KUCIIOT. [ mponm3

CIOKHBIX 3(pupoB. Kuphl Kak

MpeICTaBUTENICH Pa3IMIHBIX KJIACCOB
KHCIIOPOACOICPIKAIINX COCTMHCHUN
(MeTaHOIa, 3TaHOJIA, TJIMIICPUHA,
dbenona, hopmanbaeruaa,
aIlCTaJIbJICT U1, YKCYCHOM KUCIIOTHI,
[IIFOKO3BI, Caxapo3bl, Kpaxmaia,
[[EJTI0JI03b1 ); BBISBIISTH T€HETUYECKYIO
CBSI3b MEX]Iy HUMU U TIOJTBEPXKIaTh €€
HaJIN4YUe YPaBHECHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX
PEAKIMI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIL.

OnuceiBaTh COCTaB, XMMHYECKOE
CTPOCHUE U MPUMEHEHUE >KUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

TUTST SKU3HEIEATETHHOCTA OPTaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JICHCTBUS
Ha )KHUBBIC OPTaHU3MBI OTIPEIETICHHBIX
OpPraHMYECKUX BEIIECTB, MOSICHATH

Ha IpUMeEpax CrocoObl YMEHbIIICHHUS
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MPOU3BOIHBIE TTIMLEPUHA U BBICIIHX
KapOOHOBBIX KUCIOT. ['uApOnIn3 kupoB

M IPpCAOTBPALICHUA UX BPCIHOT'O
BO3JICICTBUS Ha OpraHu3M 4YCJIOBCKaA.

3.3

Y TI1€BOIBI

'Y TI1eBOIBI: cOCTaB, KiIaccupuKaus
YTJI€BOJIOB (MOHO-, IU- U
nosiucaxapubl). ['moko3a —
MPOCTEUIINI MOHOCAXapHI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIBI,
(bu3nuecKkre 1 XUMUYECKHEe CBOMCTBA
CJTFOKO3BI (B3aMMOJICHCTBHE

c runpoxkcugom meau(ll), oxucnenue
AMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l), BocctaHOBIICHHE, OpOKEHHE
[JIFOKO3bI), HAXOXK/IEHHE B IPUPOJIE,
MPUMEHEHUE TIFOKO3bI, OMOJIOrHuecKas
POJIb B KU3HEEATEILHOCTH OPTaHU3Ma
uenmoBeka. dorocunTe3. Dpykro3a Kak
M30Mep TIFOKO3BI.

Caxapo3za — Ipe/ICTaBUTEb
caxapyuaoB, THIPOJIA3 Caxapo3bl,
HaX0>JI€HUE B IPUPOJIE U IPUMEHEHUE.
Kpaxman u uemntono3a Kak IpupoaHbIe
MOJMMEPBI: CTPOEHUE Kpaxmaia U
LEJUTION03b], (PU3HMYECKHE U XUMUYECKUE
CBOMCTBa Kpaxmaja (THUIpPOJIN3,
KaueCTBEHHAs pEaKIUs C HOJIOM).
JKCIepUMEHTAIbHbIE METOAbI

H3YYCHUSA BEIIECCTB U UX HpeBpaIHeHHﬁI

lcionp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — TPOBEJICHHE,
HaOJI0/ICHIE U OTICAHNE XUMUYECKOTO
DKCTIEpUMEHTA (JTa0OpaTOPHBIE OTBITHI U
MpaKkTUYecKue paboThl).

CrnenoBatb npaBuiiam 0€30MacHON pabOThI
B 1a00paToOpuu

MIPU UCTIOJIb30BAHUY XUMUYECKOM
MOCY/IbI 1 00OPY/IOBAHMSI, & TAKKE
MpaBUJIaM OOpaIlleHUs C BEIIeCTBAMHU B
COOTBETCTBHUU C UHCTPYKIUSIMU
BBITIOJTHEHUS TAOOPATOPHBIX ONBITOB U
MPAKTUYECKUX PAbOT MO MOTYUYEHUIO U
M3YYCHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBiarh pe3yabTaThl
PKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIIHM
U JIeJIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOAUTH BBIYUCIICHUS

TUIS OIIPEICIICHUS] MOJICKYJIIPHON
(bopMyJTBI OpraHUYECKOI O BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON PEaKIuu.
CaMOCTOSITENIbHO TNIAHUPOBATh U
OCYIIECTBIISITH CBOIO TO3HABATEIbHYIO

CATCIbHOCTh, IPUHUMATh aKTHUBHOC
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e JIaGopaTopHBIE OMBITHI:
— TOpEHUE CIIUPTOB,
B3aMMOJEHUCTBUE ITIMLIEPUHA C
ruapokcugom meau(1l);
KaueCTBEHHBIE PEAKIINU alIbJIETUIOB
(OKHCJIeHuE aMMHAYHBIM PacTBOPOM
okcuja cepedpa ¥ TuAPOKCUIOM
menu(Il));
— B3aUMOJICHCTBUE Kpaxmasia C HOJOM.
e [IpakTuueckue paboTHI:
Ne 2. CBoiicTBa pacTBOpa yKCyCHOMU
KHCJIOTBI.
e PacuérHble 3a1auu:
OTpeIeJIEHHE MOJIEKYJIIPHON
(b opMyIIbI OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JI0JISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB U 110 Macce
(00BEMY) IPOJTYKTOB CTOPAHUS;
Pacy€ThI IO YPAaBHEHHUIO XUMHUYECKOMN
peakiuu

y4acTHe B TPyNIOBOM yueOHOM
NEATEIIbHOCTH

Wroro no pazaeny 13

Pa3znen 4. A3orcoaepikaniue OpraHudecKue coeMHeHus!

4.1 | AMUHBL 3 AMUHBI: METUJIAMHUH — IPOCTEUILINAN PackpbpIBaTh CMBICIT H3y4aEMBbIX
AMUHOKHCIIOTBL. [PEICTABUTENIb aMUHOB: COCTAB, MOHSATUM (BBISIBJISITh UX XapaKTEPHBIE
benku XUMHUYECKOE CTPOCHHE, (PU3nUecKue u MPU3HAKHU ), YCTAaHABIUBATh UX

XMMHUYECKHE CBOMCTBA (peakuu B3aUMOCBA3b, HCIIOJIb30BAThH
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C KUCJIOTAMH U TOPEHHUSI ), HAXOXKJICHHUE B
MpUpoae. AMUHOKHUCIOTHI KaK
aM@oTepHbIE OPraHNYECKUE COCTUHEHUSI.
dusnyeckye 1 XUMUYECKHUE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEPE TIIUIMHA).
lbroJiornyeckoe 3HaUYCHNE aMHUHOKHCJIIOT.
CuHTE3 MENTHIOB.
benku kak MpUPOIHBIC MOJTUMEPHI.
[TepBuuHasi, BTOpUYHAS U TPETUIHAS
CTpYKTypa O0ekoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
IeHaTypalus, KAYeCTBEHHBIC PEAKIIUH
Ha OEJIKH.
JKCNepUMeHTAIbHbIE METOAbI
M3y4eHHUsI BELIeCTB M X MpeBPaIIeHUii:
e JleMOHCTpanuu:
— JieHaTypalus OCJIKOB MPU HarpeBaHUU;
— I[BETHBIC PEAKIIUH OCIIKOB

COOTBETCTBYIOIINE MOHSITHUS
[PY OTIMCAHUM COCTABA, CTPOCHUS U
[MPEBPALLIEHUNA OPTaHUYECKUX
COCAUHEHUH.

M cnonb30BaTh XUMUYECKYIO CUMBOJIMKY
1711 COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpamiéHHOM) hOpMYJT OpraHUYECKUX
BEILIECTB.

OnpenensaTe NPUHAIICKHOCTh BEIIECTB
K ONpENIEIEHHOMY KJIacCy MO COCTaBy U
CTPOEHHIO, HAa3bIBaTh UX

10 CUCTEMATHYECKOM HOMEHKJIIATYPE;
MPUBOAUTH TPUBHUAJIbHBIC HA3BAHUS
OTJIENIbHBIX MPEICTABUTEIEH.
XapaKkTepu30BaTh COCTAB, CTPOEHUE,
MpUMEHEHHE, QU3NICCKHUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUS] TAITUIHBIX
[IPEICTABUTEIIEH a30TCOAEPKALINX
coeIMHEHUH (METUJIaMHHA, TIUIMHA,
OeKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHSThH Ha
MpuMepax 3HaueHue OCIIKOB

JJIL OpraHru3Ma 4CJI0BCKaA.
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lcronb30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OIUCHIBATH JEMOHCTPALMOHHBIN
DKCIICPUMEHT.

CaMoCTOATENBHO INIAHUPOBATH U
OCYLECTBJIATH CBOIO ITIO3HABATEIbHYIO
eI TEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOIN yueOHOM
NEeATEIBHOCTH

Wrtoro no pazgeny

3

Pa3nen. 5. BoicokoMoJieKyIsipHbIe COeIMHEHNSs

0.1

[LmacTMaccel.
Kayuyku. Boiokna

2

OCHOBHBIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJIUMEpPU3ALUU, CPETHSS
MoJeKyisipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHU — MOJIMMEPU3ALINS U
MOJTMKOHACHCAIHS.

[TnacTMaccsl (TOAUAITUIIEH,
[OJTUIIPOIUIIEH, TOTUBUHUIXIIOPH]I,
rnonuctupod). HatypaibHblii u
CUHTETUYECKUE KayqyKH

(OyTaMeHOBbIN, XJIOPOIPEHOBBIN 1
M30MPEHOBBIN). BoloKHA: HATYpaIbHbBIE
(XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO,

Braners n3ydaeMbIMU XUMUYECKHUMU
MOHSATHUSAMU: PACKPBIBATH CMBICII
M3y4aeMbIX MOHATHI U MPUMEHS T 3TH
MOHSTHS IMPU ONMCAHUH COCTaBa U
CTPOCHHSI BEICOKOMOJICKYIISPHBIX
OpraHUYECKUX BEIIECTB,

17151 OOBSCHEHUS OTJICTbHBIX (DAKTOB U
SIBJICHUM.

lcrionp30BaTh XUMHUECKYIO CHMBOJIUKY
711 COCTABJICHUS CTPYKTYPHBIX (OPMYJT
BEILIECTB U YPABHEHUM pPEaKIUU
MOJTMMEPHU3AINH ¥ TIOJIMKOHACHCAIIHH.
OnurceIBaTh COCTAaB, CTPOCHHE, OCHOBHBIC
CBOWCTBA Kay4yKOB, HanOoJee
pacIpoCTpaHEHHBIX BUIOB IJIACTMACC,
BOJIOKOH; IIPUMCHECHHUE
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BHCKO3a), CHHTETHYECKHE (KallpOH U

maBcaH).

JKcrepuMeHTATbHbIE MeTOIbI
M3y4YeHMs BellleCTB U MX NpeBpalleHMii:
e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ 00pa3amu

MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH,

rIacTMacc, KayuyKkoB

B Pa3IN4HbIX OTPACIISIX.
cnosib30BaTh €CTECTBEHHO-HAYUHbIE
METO/1bl TO3HAHUS — HAOJI01aTh U
OMUCHIBATH JJ€EMOHCTPALIMOHHBIH
HKCIIEPUMEHT

Wroro no pazgeny

OBUIEE KOJIMYECTBO
YACOB I1O ITPOIT'PAMME

34
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11 KJIACC
HanmeHoBaHME
Ne KomuuecTBO (OCHOBHBIE BUJIBI IEITENHHOCTH
pa3iesoB U TEM [IporpaMmHO€E coaiepxKaHue
i\t 4acoB 00yJarOIIUXCsI

y4eOHOr 0 IpeaAMeTa

Pasnen 1. TeopeTuueckne 0OCHOBBI XMMUH

11 CTpoeHune aTOMOB. 3 Xumnueckuii 3nemeHT. Atom. Coctan PackpbIBaTh CMBICT U3y4aeMbIX
[Tepuoanueckuit aTOMa, U30TOMbI. DJIEKTPOHHAS MOHSATUHN (BBISBIIATH UX XapaKTEPHBIC
BAKOH U 000J109Ka. DHEPreTUYECKHUE YPOBHH, MIPU3HAKH ), YCTAHABINBATh UX
[Tepuonnueckas MOYPOBHU. ATOMHBIE OpOUTAIIH, B3aUMOCBSI3b.

CHCTEMAa XUMHUYECKHUX
DJIIEMEHTOB
JI.1. MeHnneneeBa

S-, p-, d-, f-anemenTel. OcoOeHHOCTH
[pacrpeieNeHUs! AJIEKTPOHOB

10 OPOUTAIISIM B aTOMaX MaJIbIX U
OOJBIITUX MTEPUOIOB. DJIECKTPOHHASL
KOH(pUTYypaIyst aToOMOB.
[lepnoaruueckuii 3aKOH U
[Tepronnyeckas cucreMa XuMHUYECKUX
niaemeHTOB Jl. V1. Mennaeneena. CBs3b
MEepUOINUECKOr0 3aKOHA U
[lepronuecKoi CUCTEMBI XUMHYECKHUX
PIIEMEHTOB C COBPEMEHHOM TEOpHUEN
CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH
M3MCHEHHS CBOMCTB XMMHYCCKUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX
M CJI0’KHBIX BEIIECTB I10 TPYMIaM U
reprojiaM. 3HaAYeHUE TTePUOIUIECKOTrO
3aKOHA U CUCTEMBI XUMHYECKUX

PackpbIBaTh CMBICI IEPUOUUECKOTO
3akoHa /. 1. Menaeneera u
NTIEMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOLLYIO,
OO0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO
(b yHKITIH.

XapaKkTepu30BaTh AJIEKTPOHHOE
CTPOECHHE aTOMOB XUMUYECKUX
hieMeHTOB 1-4 nepuo 0B, UCTIONb3Ys
TOHATHUSA S-, P-, d-37EKTPOHHBIC
opOuTaIu, SHEPreTUYECKUE YPOBHHU.
OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMUYECKUX
PIIEMEHTOB U UX COEAUHEHUM

Mo MepuoaaM U rpymnmam
[Teproan4ecKOl CHCTEMBI

J1. 1. MenneneeBa
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hiiemeHToB /.. Menneneena B
[Pa3BUTUU HAYKHU.
JKCIIepUMEHTAJIbHbIE METOAbI

e JleMoHCTpanuu:
Bu bl Tabnun «Ilepuoanueckas cucrema
XUMHYECKHUX 3JICMEHTOB
JI.1. MenaeneeBay

U3y4YeHHsI BeLIECTB U UX MPeBpPaLlleHUil:

1.2

CTpoeHue BeIecCTBa.
MHoroobpasue
BEIIIECTB

Bubl (koBaJIeHTHAs! HETIOJApHAS U
MOJISIpHAs, MOHHAS, METAJITUYECKAs) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsI3U (OOMEHHBIN U TOHOPHO-
AKIENTOPHBIN). BogopoaHast CBsI3b.
BaneHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTENEHb
okucieHus. KaTHOHBI M aHUOHBI.
BermectBa MOJIEKYJISIPHOTO H
HEMOJICKYJISIPHOT'O CTPOEHHUSI.

3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTBA.
TUIIBI KPUCTAJUIMYECKUX PELIETOK U
CBOWCTBA BELIECTB.

[loHATHE O AUCTIEPCHBIX CUCTEMAX.
VctruHHBIE pacTBOPHL. KoslMuecTBEHHBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBast

TTOJIS1 BEIIECTBA B PaCTBOPE).

CtpoeHue BeliecTBa. XUMHUECKas CBSI3b.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATHH (BBIICISITh MX XapaKTCPHBIC
MPU3HAKK ) U IPUMEHSATD 3TH TOHSITHSI
MIPU OMMCAHWUN COCTaBa M CTPOCHUSI
BEICCTB, JIS1 OOBSICHEHUS OTCIIbHBIX
(haKTOB M SIBJICHUM.

OnpeaensaTs BUABI XUMUYICCKON CBS3U
(KOBaJICHTHOM, MIOHHOM,
METAJLIMYECKOM, BOAOPOIHOM)

B COCIMHCHUSX; TUIT KPUCTAJTMISCKON
PEIETKH KOHKPETHOTO BEIIECTRA.
OrnpeniensTh BaJICHTHOCTb U CTETICHD
OKHCJICHHMSI XUMUYECKHUX JJICMEHTOB B
COCMHEHUSX Pa3IMYHOIO COCTaBa.
[IpoBOAMTH BEIYMCICHUS

C MCII0JIb30BAaHUEM ITOHSATHS «MaccoBas
ITOJIs1 BEIIIECTBA B PACTBOPEY.

BJ'IaI[eTI) HN3y4aCMbIMHU XUMHUYCCKUMU
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Knaccudukanus HeOpraHmuecKux

coenquHeHur. Homenkiatypa

HEOPraHMYECKUX BEILECTB.

JKCIePUMEHTAIbHbIE METOABI

H3y4eHHUs BELeCTB M MX NpPeBpalleHMii:
e JleMoHCTpanuu:

— MOJIETIU KPUCTAJUIMYECKUX PELIETOK.
e PacuétHnle 3a1a4u:

— pacyeTsl C UCTIOJIb30BAHUEM MTOHATHS

«MaccoBas 10J151 pACTBOPEHHOTO

BEILECTBA»

[TOHATUAMHU.

OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHAYECKON PEAKIUU OT Pa3INYHbIX
(hakTOpOB.

OnpenensaTe XapakTep CMELICHUS
XUMHAUYECKOI'0 PABHOBECHS

B 3aBUCMMOCTH OT BHEILIHETO
Bo3nercTBus (mpunuun Jle HlaTensbe).
CocTaBiATh ypaBHEHUS peaKUid
Pa3JIM4YHBIX TUIIOB; I1OJIHBIE U
COKpAlIEHHBIE YPABHEHUS pEaKIUn

1.3

XMMHUYECKUE
peakiuu

Xumudeckas peakius. Knaccudukamms
XUMHUYECKUX PEaKIuii B HEOPTraHUYECKOM
1 OPTraHUYECKON XUMUU. 3aKOH
COXpAaHEHUS MACChI BEILIECTB; 3aKOH
COXpAaHEHHUS U MPEBpAICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIIUSX.

CKOpOCTb peakiiuu, €€ 3aBUCUMOCTh OT
paznu4HbIX (hakTopoB. OOpaTUMBIE
peakunu. XMMUYECKOE PAaBHOBECHE.
DaKTOPHI, BIUSIOMINE HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunuun Jle [arense.
DIIEKTPOIUTHYECKAS TUCCOLIUALIMSL.
CunbHBIE B cl1aObie AeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIas,

HeUTpasabHas, menouHas. BogopoaHsbiit

MOHHOT'O0 OOMEHA, YYUTHIBAsI YCIIOBUS,
[PU KOTOPBIX 3TH PEAKLIUH YT

10 KOHIIA.

lcrionp30BaTh €CTECTBEHHO-HAYYHbBIE
METObI IO3HAHUS — IPOBEJCHUE,
HAOJIIO/ICHUE U ONTUCAHUE XUMUYECKOTO
HKCIEPUMEHTA (IEMOHCTPALMOHHBIE U
1abOpaTOPHBIEC OMBITHI, TPAKTUIECKUE
paboThI): IO OMPEACICHUIO CPEIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKLIAN
MOHHOTO 0OMEHA, BIUSHUIO PA3JIMYHBIX
(haKTOPOB Ha CKOPOCTh PEAKIUH.
CnemoBath NMpaBuiiaM MOJIb30BAHMS
XUMUYECKON OCYA0U 1 1abOpaTOPHBIM
000pyIOBaHUEM.

[IpencraBisiTh pe3yabTaThl
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nokasarenb (PH) pactBopa. Peakiyu XUMUYECKOTO dKCIIEpUMEHTa B (hopme
MOHHOI'O0 0OMEHa B OpraHU4eCKOu U 3aIIMCH YPAaBHEHUM COOTBETCTBYIOLINAX
HEOPraHUYECKON XUMUMU. PEaKIMil U AEeNaTh BEIBOABI HA UX
OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIC OCHOBE.

peakuun. [lonsTre 00 31eKTpoNIN3E [IpOBOAUTE BBIYUCIICHUS

[PacIUIaBOB M PaCTBOPOB COJECH. [0 YPaBHEHUSM XUMHYECKUX PEaKLUH, B
[IpuMeHeHuE SIIEKTPOIN3A. TOM YHUCJIE TEPMOXUMHYECKNE PACUETHI

JKCIepUMEHTAJIbHbIE METOAbI

U3y4YeHNsl BEelECTB U UX MPeBpPallleHHii:
e JleMoHCTpanuu:

— pa3JIoKEHUE MEPOKCHIA BOIOPOAa

B IPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTopHBIE OIBITHI:

MIPOBEJICHUE PEAKIIUI HOHHOTO

oOMeHa;

— ONpeesIeHUE CPe/ibl paCTBOPOB
BEILIECTB C TIOMOIIbIO YHUBEPCATBHOIO
WHJIUKATOPA.

e [IpakTyeckue pabOTHI:

Ne 1. Bniusiaue pa3nudHbIX (akToOpoB
Ha CKOPOCTh XUMHUYECKOW pEaKIHUH.

e PacuéTHnle 3aaun:

— pacyeThl 0 YPABHEHUSIM XUMUYECKUX
[PEAKLHI, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI

HToro mo pazmeny 13
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Pa3nen 2. Heoprannueckasi Xumus

2.1

MeTamibl

6

Mertauisl. [IonoxeHne MeTauioB

B [leproanyeckor CUCTEME XUMUYECKUX
pieMeHTOB. OCOOEHHOCTU CTPOCHHUS
PIEKTPOHHBIX 000JIOYEK aTOMOB
MeTaioB. O0mue pu3ndecKkrue CBOMCTBa
MeTaioB. [IpumMeHeHre MeTamion

B OBITY, IpUpojie U TeXHHUKE. CIUTaBbI
METaJIIIOB. DJIECKTPOXUMHUYECKUI PsiT
HaIpsDKeHU MeTauioB. O01ue crnocoos
ronydeHus: Mmeramuios. Kopposus
MeTauioB. CiocoObl 3aIIUThI

OT KOPPO3HH.

O011as1 XapaKTepUCTUKA METAIIIOB
rinaBHbIX oarpynn (IA-rpynna,
[IA-rpynna) [Teproandeckoii CUCTEMBI
XUMHYECKUX DJIEMEHTOB. AJIFOMUHUM.
IAMGOTEpHBIE CBOMCTBA OKCHJIA U
FUAPOKCUIA ATFOMHUHMUS.

OO611ast XapaKTepUCTHKA METAJIIOB
no0o4HbIX oarpynn (b-rpymm)
[leproanueckoi CUCTEMbI XUMUYECKUX
HIIEMEHTOB: MEJb, LIMHK, XPOM, JKEJE30.
BaxuHelme coeTMHEHNS] METAJIJIOB
(OKCHJIBI, TUIPOKCHUIBI, COJIN).
JKCIepUMeEHTAIbHbIE METOAbI

HN3YUYCHUSA BEIIECCTB U UX HpeBpaIHeHHﬁI

PackpbIBaTh CMBICT U3Y4aeMbIX
MOHSATUN (BBIIESATHh UX XapaKTEPHbIE
MPU3HAKW) U IPUMEHSITH ATH TTOHSTHUS
MPU OMMCAHUU COCTaBa U CTPOCHUSI
BEIIECTB, JUIS1 OOBSICHEHUS OTICIBHBIX
(aKTOB U SBJICHUU.

OOBSICHATH 00IIME 3aKOHOMEPHOCTHU B
W3MCHEHHHU CBOMCTB DJIEMEHTOB —
METaJIJIOB M UX COSJIMHEHHH C YIETOM
CTPOCHHMSI UX aTOMOB U TIOJIOKEHUS

B [leproanueckoit cucTeMe XMMUYECKUX
DJIEMEHTOB

/1. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XIMHYECKHE CBOMCTBA METAIJIOB, UX
BAKHEUIIINX COCAMHEHN M, TOATBEPKAAs
ATO OMHUCAHHUE IPUMEPAMHU YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;
MPUMEHEHHUE METAIIJIOB

B Pa3IMYHBIX 00JIACTAX, a TAKKE
HCITOJIB30BAaHUE UX IJIST CO3JaHUS
COBPEMEHHBIX MaTepHUaJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIIUTH METAJIJI0B
OT KOPPO3HH.

PaCKprBaTB CYIIHOCTb OKHUCJIIUTCIIBbHO-
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e JleMoHCTpanuu:
— KOJUIEKIUST «MeTalibl U CILTIaBbI».
e JlaGopaTopHBIE OMBITHI:
B3aUMOJICHCTBHE THIPOKCH/IA
AJIOMMHUS C PAaCTBOPaMU KHUCIIOT U
1ICJIOYUCH;
Ka4E€CTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.
e [IpakTryeckue pabOTHI:
No 2. PerieHre 3KCriepuMEHTaTbHBIX
3aja4 1o reMe «MeTtamibb.
e PacuérHble 3a1auu:
— pacyeTsl Macchl (00beMa, KOJIMYEeCTBa
BEILECTBA) MPOAYKTA PEAKIINH, ECITU
OJIHO M3 BELIECTB JaHO B BUJE PACTBOPA C
OITPEJICIIEHHON MAacCCOBOM JOJIEN
[PaCTBOPEHHOI'O BEILIECTBA

BOCCTAHOBUTEIILHBIX pEaKIUN
MTOCPEACTBOM COCTaBJICHHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIui.
[IpoBOaUTH peakuuy,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4a€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM TYTEM HOHBI
METaJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax.

lcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — TPOBEJICHHUE,
HAO0JII0ICHUE U OITUCAHUE XUMUYECKOTO
AKCIEPUMEHTA (AEMOHCTPALIMOHHBIE U
1abOpaTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBiATh pe3ysibTaTbl XUMHYECKOTO
PKCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHU COOTBETCTBYIOIIMX PEAKIIUIA
Y JIeJIaTh BBIBOJbI HA UX OCHOBE.
CnemoBath MpaBUiIaM MOJIb30BAHMS
XUMUYECKON OCYA0U 1 TaOOpaTOPHBIM
000pyTIOBaHUEM.

[IpOBOANUTH BBIYUCICHUS

10 YPAaBHECHHSIM XUMUYECKUX PEAKIUH.
CaMoCTOATENbHO MIAHUPOBATH U
OCYILIECTBIIATH CBOIO IO3HABATEIILHYIO
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NEATEIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
NEATEIIbHOCTH

2.2

HemeTamibl

Hemetamnel. [TonoxeHne HEMETaI0B

B [lepnoauueckoi cucteMe XUMUYECKUX
hiemeHToB [[.J1. MeHaeneeBa u
0COOCHHOCTU CTPOEHUS aTOMOB.
du3UUeCKre CBONCTBA HEMETAJIIOB.
AJUTOTpOTIHSI HEMETAILIOB (Ha pUMepe

KHUCIopoaa, cepbl, pocdopa u yriepoaa).

XAMHAYECKHE CBOMCTBA BaKHEUIITNX
HEMETAJUIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoaa u KpeMHU).
OKCHUJIbl HEMETAJIIOB.
Kucnopoacoaepskaiiye KUCIOTHI.
Bopopoansie coefuHEHUS
HEMETAJLJIOB.
JKcnepUMeHTAIbHbIE METOAbI
U3Y4YeHUS BelIeCTB
U UX MPeBPallCHUIN
e JleMoHCTpanuu:
— 00pa3iibl HEMETAILIOB;
— B3aMMO/JICMCTBHE MEJIU C a30THOU
KHUCJIOTOM Pa3JINYHON KOHIECHTPAIUH.
e JlaGopaTopHbIE OMBITHI:
— KQ4YECTBEHHbBIE PEAKIIMU Ha aHUOHBI U

KaTHOH aMMOHHMAI.

PackpbIBaTh CMBICT U3Y4aeMbIX
MOHSATUN (BBIIESATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITh OTH TTOHSTHUS
MPU OMKMCAHUU COCTaBa U CTPOCHUSI
BEIIECTB, JUIs1 OOBSICHEHUS OTACIBHBIX
(akTOB U SIBJICHUU.

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B I3MEHEHHUHU CBOMCTB HEMETAJIIOB M UX
COCMHEHUH C YUYETOM CTPOEHHUS UX
ATOMOB H ITOJIOKCHHUS

B [leproanueckoit cucTeMe XMMUYECKUX
DJIEMEHTOB

/1. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XHUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEUIIINX COEMHEHH M, TOATBEPKAas
ATO OMHUCAHHUE IPUMEpPAMHU YPaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX
peaKIui.

XapakTepu30BaTh BIUSIHUE HEMETAJIJIOB
1 MX COCIUHCHHUI Ha KMBBIC
OpTraHU3MbI; OITUCHIBATh MPUMEHECHHE B
Pa3IMYHBIX 00JIACTAX MPAKTUYECKON

JCATCIBbHOCTH YCIOBCKA.
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e [IpakTuyeckue paboThI:
Ne 3. Pemienue skcepuMeHTaIbHbIX
3azay 1o reMe «Hemerauibny.

e PacuérHble 3a1a4u:
— pacueThl MacChl BEUIECTBA
Wi 00bemMa ra3oB MO0 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, MAacce WU
00BEMY OJTHOTO M3 yYaCTBYIOIIUX
B pEAKIIMH BEILECTB; PACUEThl MaCChI
(oObema, KOJIMYECTBA BEIIECTBA)
[IPOJYKTOB PEAKINH, €CIIU OJTHO
13 BEILIECTB UMEET IPUMECH

[loaTBepKaaTh CyLIECTBOBAHUE
TEHETUYECKOU CBA3U MEXIY
HEOPraHUYECKUMHU BEILIECTBAMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUUYECKUX
peaKuui.

PackpbIBaTh CYLIHOCTb OKUCIIUTEIBHO-
BOCCTAHOBUTEJILHBIX pEaKIUN
[IOCPECTBOM COCTaBJICHUS
PIIEKTPOHHOTO OallaHCa ITUX PEaKIIU.
[IpoBOaUTH peakuuu,
[OATBEPKAAIOIINE XapaAKTEPHbIE

2.3

CBs13b
HEOPTraHUYECKUX U
OpraHUYECKHUX
BEIIECTB

Heoprannyeckue u opraHudecKue
KucnoThl. Heopranmueckue u
OpraHu4ecKue OCHOBaHUS. AM(OTepHBIE
HEOPraHUYECKUE U OPTraHMYECKUE
coenuHeHus. [ eHeTnueckas CBA3b
HEOPraHUYECKUX U OPTaHUIECKUX
BELECTB

CBOMCTBA N3y4aeMbIX BEIIIECTB,
pacno3HaBaTh OMBITHBIM MTyTEM
AQHUOHBI, TPUCYTCTBYIOIINE B BOTHBIX
pacTBopax.

crionb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/IbI TIO3HAHUS — MPOBECHUE,
HAOJIIOICHHIE U ONTUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE U
1abOpaTOPHBIC OMBITHI, TPAKTUIECKUE
paboThI).

[IpeacTaBnsaTh pe3ysibTaThl
XUMHYECKOTO IKCIIEPUMEHTA B (hopme
3aMUCH YPaBHEHUI COOTBETCTBYIOIINX
peaKiuil ¥ AenaTh BRIBOABI HA X
OCHOBE.
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CiieroBaTh MpaBUIaM MOJIb30BAHMS
XUMHYECKOU MOCY01 1 J1abOpaTOpHBIM
000pyI0BaHUEM.

[IpOBOANTH BEIUUCIICHUSA

10 YPAaBHEHUIM XUMHUUECKUX PEAKLUN.
CaMoCTOATENBHO INIAHUPOBATH U
OCYILIECTBIATH CBOKO ITI03HABATEIIBHYIO
eI TEIIbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOIN yueOHOM
NEeATEIbBHOCTH

Wrtoro no pazaeny 17
Pa3nesa 3. Xumus ¥ ;KU3Hb
3.1.  Xumus u Ku3Hb 4 Ponb xumuu B obecriedueHun PackpbIBaTh POJb XUMHUH B PEIICHUN

AKOJIOTUYECKOM, SHEPreTHIECKOM 1
MUIIEBOI O€30MacCHOCTH, Pa3BUTUU
MeuIuHbL. [ToHsiTHE 0 HAYUHBIX
METOJ1aX TIO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIHM.
[TpencraBnenus 06 OOIIMX HAYYHBIX

IMPUHIOHAIIAX IIPOMBIIIJICHHOI'O ITIOJIYYCHUA

BOKHEHIIIMX BEIIECTB (Ha IpUMepax
MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHCJIOThI, METaHOJIA).

UenoBek B Mupe BEIIECTB, MATEPHUATIOB U

XHUMHNYCCKUX peaKHHﬁI XHMHUA 1 310POBBC

YUCJIOBCKA, IIpaBujia NCIIOJIb30BaHUA

VICKAapCTBCHHBIX

DHEPTeTUYECKUX, CHIPhEBBIX U
HKOJIOTUIECKUX MPOOIIEM YeTIOBCUECTBA,
OIMCHIBATh OCHOBHBIC HAIPABIICHHS
Pa3BUTHUS XUMUYECKOW HAYKU U
TEXHOJIOTHH.

[TprumeHsATH paBMIa 0€3011aCHOTO
oOpallleHus ¢ BEIeCTBAMH,
MCIIOJIb3yeMbIMHU B TIOBCETHEBHOM
PKU3HH, TTpaBUjIa TIOBEICHUS B TIEIISIX
cOepeKeHUs 37J0POBBS M OKPYKAIOIEH
MPUPOTHON CPEIbl; MOHUMATh BPE.l
(OTTacCHOCTH) BO3/ICHCTBUS HA )KUBBIC
OpraHu3MBbI ONIPECIICHHBIX BEIICCTB

cMbica nokaszares [IJIK, nosicHsITh
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npenapaToB; MpaBuiia 6€30MacHOTo
WCIIO0JIb30BAHUS TIPENapaToB OBITOBOM
XMMHUHU B IOBCEIHECBHOM KU3HU. brITOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha MpUMepPax COCOObl YMEHBIIICHUS U
MPEAOTBPAILICHUS UX BPEIHOTO
BO3/CHCTBUS.

AHaTU3UPOBATh U KPUTHUECKU
OllecHUBaTh HMH(GOPMAIUIO, CBA3AHHYIO C
XUMUYECKUMU TTPOIIECCAMU U UX
BIIMSIHEM Ha COCTOSTHUE OKPYKaIOIIEH
Cpenbl.

lcrionb30BaTh MOTYYCHHBIC 3HAHUS U
npeacTaBiieHus o chepax
NeATeIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJIOTUAMHU, KaK
OCHOBY JIJIs OPUEHTALIUU B BBIOOpE CBOEH
Oynymieit mpodeccunoHanbHOM
NesATEIbHOCTH.

[IpuHMMaTh yyacTue B 00CYXIACHUU
Mpo0JIeM XUMHUYECKON B DKOJIOTHUYECKOM
HaIPaBJICHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 MTpodJIemMe U
[peaJiaraTb BO3MOXHBIE ITyTH €€
penieHus

Wrtoro no pasaeny

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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Paszpen S. CIIOCOBBI OHEHKHU JOCTU/KEHUA YUAIINMUCA IINTAHUPYEMBIX PE3YJIBTATOB.

5.1 Buabl KOHTpOJISI.

10 KIIACC
HanmeHnoBaHue pa3iaesioB U TeM Koumecrso sacon
Ne i/ KonTtpoJubHbie
NnporpamMmbl Bcero IIpakTnuyeckune padornl
padoTsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannuecko xumun. Teopus
11 CTpOEHUS OPraHnYecKuX coequHeHnil A. M. 4
Bbyrneposa
Hroro mo pazgeny 4
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYEeCKHE YTIIE€BOI0POIbI 2
54 [IpupoaHble HCTOYHUKHU YTIIEBOAOPOIOB U UX 5 1
nepepaboTka
Utoro no pazneny 12
Paspnen 3. Kuciiopoacoaep:xamue oprannyecKue coeIuHEeHUs
3.1 Cruptsl. DeHon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VYraeBoasl 3 1
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Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC
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KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ KoHTpoJbHbIE
NporpamMmbl Bceero IIpakTHyeckne padboThl
padoTsI
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoandeckuit 3aKoH
11 u [lepnoanueckas cuctemMma XUMHUYECKUX 4
anemenToB JI. . Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 14
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertamibt
2.2 Hemeramnbl 1
53 CBsI3b HEOPraHUYECKUX U OPTaHUUYECKUX 5
' BEILlECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XuUMUs ¥ )KU3Hb 3
Uroro no pazgeny 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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5.2 Kputepuu olleHUBAHUSA YYeHUYECKHX JIeCTBHIA.
B cooTrBercTBUM C TpeOOBaHUSMU CTaHAApPTAa MO XUMHUM U BBIOPAHHBIX U3 (eAepajbHOrO CIUCKa Y4eOHUKOB
YUHTENIb XUMHUU BO BpPEMs MPOBEPKU MKOHTPOJIA 3HAHUU I10 MPEAMETY MOKET OPUEHTUPOBATHCS HA CIEAYIOIINE YPOBHHU.
IlepBbiii YPOBEHD - PeNPOAYKTUBHBINA. BBIIIOIHEHNE yUallMMUCS 3aJaHUM 3TOI0 YPOBHs OIIUPAETCSA B OCHOBHOM Ha
naMATh. JJOCTM>KEHUE 3TOr0 YPOBHAMNPEANOIAraeT y yUaluuXCs:
- 3HAHWE€ HAa3BaHUM OTAEIBbHBIX XUMUYECKHUX AJIEMEHTOB, BEILIECTB U PEAKLUIL;
- YMEHHUE YCTHO WJIM MHUCbMEHHO OMHUCHIBATH XUMUYECKUE (DAKTHI, MOHITHUS WU SIBJICHUS (PEaKun);
- IOHMMAaHUE POJIY, 3HAYECHUS WK IPUMEHEHUS OTAEIIBHBIX XUMUYECKUX BEIIECTB WIIM PEAKLUI;
- MPUMEHEHNE XUMUYECKOW CUMBOJIMKY - XUMUUYECKUX 3HAKOB, (DOPMYJ U ypaBHEHU;
- 3HAHUE HEKOTOPBbIX HCMOJb3YEMbIX B XHMHH HpUOOPOB, YMEHUE COOHMpATh MPOCTEHINME U3 HUX U
UCITIOJIB30BATH TP BBIMIOJTHEHUN XUMHYECKOTOIKCIIEPUMEHTA.
JInst mpOBEPKU 3HAHWM M YMEHUM, COOTBETCTBYIOIIUX MEPBOMY YPOBHIO, UCIIOJIb3YETCSI PENPOAYKTUBHBIN BUJl 3aaHUM,
IIPEATIOJIAraloIui BOCIIPOU3BEICHUE yYaIMMHUCSA OTIEIBHBIX 3HAaHUUM M yMeHMH. [IpoBepka IepBOro ypoBHS 3HAaHMM
JIETKO OCYILECTBISETCS (popMaMU aBTOMAaTU3UPOBAHHOTO yueTa.
BTopoii ypoBeHb - NPOAYKTUBHBIN. [[OCTHXEHNE 3TOTO YPOBHS IPEANOIIAraeT y yqauuxcs:
- MIOHUMaHHUEe (POPMYIMPOBOK BaKHEMIINX XUMUYECKUX MTOHATHH, 3aKOHOB, TEOPUH U IPUMEHEHUE UX B aHAJIOTMYHBIX
CUTyalusX;
- YMEHHE YCTAHABIMBATH B3aUMOCBA3b MEXK/y COCTABOM, CTPOCHUEM U CBOMCTBAMU XMMUYECKUX BEILECTB;
- YMEHME IPOBOIUTDH PACUETHI IO XMMUUYECKUM (POpMYJiaM U YPABHEHUSIM;
- YMEHHME CAMOCTOSATEIBHO IMPOBOAUTH XUMHUYECKUH SKCIEPUMEHT 10 WHCTPYKLUMU Y4YeOHUMKA WM IO YKa3aHHUIO
yuuTens v GUKCUPOBATH €r0 Pe3yIbTAThI.
JUIst IpoBEpKM yMEHUs NPUMEHATHh 3TH 3HAHUS B YYEOHOW NPAKTHKE HCIIOJIB3YIOTCSA 3aJaHMsl, BBIIOJHEHUE KOTOPBIX
BO3MO’KHO HE TOJIBKO Ha OCHOBE MaMATH, HO U HA OCHOBE OCMBICIEHUS. [103TOMY HapsALy ¢ ICUXOJIOTHYECKOUN onepanuen
BOCIIPOU3BEAECHUS IIMPOKO HUCIIONB3YIOTCS y3HABAaHHUE U SIBJICHUE NEpEeHOca. /[ BBIMONHEHMS TaKuX 3aJlaHuid TpeOyeTcs
0oJiee HaMpsHKEHHAs! MBICTUTENbHAS ACSITEIbHOCTD YYaIlIUXCsl, YeM IIPU BHITIOJIHEHUH 33/1aHUN Ha MIEPBOM ypOBHE.
Tperuii ypoBeHb - TBOPUYECKHU . JJOCTHKEHUE ATOTO YPOBHS NPEANONATAET y YUAIIUXCS:
- YMEHUE TIPOrHO3MPOBATH CBOWCTBA XMMHUYECKHX BEIIECTB HA OCHOBE 3HAaHUSA 00 MX COCTaBE WM CTPOEHUU W,
Hao000pOT, Ipeanonaratb CTPOCHUE BEIECTB HAOCHOBE UX CBOWCTB;
- IOHUMaHuEe (PaKTOPOB, NO3BOJISIIOUIUX YIPABIATh XUMUYECKUMHU PEAKUUSAMHU (CKOPOCTBIO, HAIIPABIEHUEM, BBIXOJOM
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MPOJYKTA);
- YMEHHE TPOCKTHUPOBATh, OCYIIECTBISATh XUMHUYECKUNA SKCIIEPUMEHT, a TakKe (PUKCUpPOBATh M aHAIM3UPOBATH €TO
PE3YNIbTATHI;

- YMEHHE OPHUEHTUPOBATHCS B IIOTOKE XHUMHUYECKONW WHGOPMAIMU, OMNpEesiTh HUCTOYHUKA HEO0OXOIUMOU
uH(dopMaInH, MOJIydaTh €€, aHATM3UPOBATh, ACIaTh BHIBOALI HA €€ OCHOBE U MPEJICTABIATh B COOTBETCTBYIOIIEH
dopme;

- YMEHHE 0CO3HAaBaTh BKJIaJ XUMUH B POPMHUPOBAHUE IIEJTOCTHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.
Jlns mpoBEepKH 3HAHUM, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, W yMEHHUS MPUMEHSATh WX B Yy4YeOHOW TMpPaKTHKE
UCTIONB3yeTCs pedIICKTUBHBINA BUJT 3a/IaHUH, BHITIOJIHEHUE KOTOPBIX ONMUPAETCS HAa PENPOyKTUBHBIC 3HAHMS, HO TpeOyeT
rJIyOOKOTO OCMBICIICHUS, BJIAJICHUS JIOTUYECKUMH MPUEMaMU YMCTBEHHOW JESTENbHOCTU (aHANU3, CUHTE3, 0000IIeHuE,
KOHKpETHU3allMsl, CpaBHEHHE, a0CcTparupoBaHue, Kiaccuduxaus)
Otmetka "'5" cTaBuTcs B ciayuae:

1. 3HaHus, MOHUMaHUS, TIIyOUHBI YCBOCHHS 00yUYalOIIUMCsI BCETO 00BheMa MPOrpaMMHOT0 MaTepHalia.

2.YMeHUs BBIACNATH TJIaBHBbIE TOJIOKEHUS B M3yYEHHOM MaTepualie, Ha OCHOBaHHMU (DaKTOB M TNPUMEPOB
000011aTh, J1e7aTh BBIBOJBI, YCTAHABIHMBATH MEXKIPEIMETHbIE U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUYECKHU
IPUMEHSET MOJyYeHHbIE 3HAHUS B HE3HAKOMOM CUTYalIUU.

3.0t1cyTrcTBUE OMMOOK W HEAOUYETOB MPU BOCIPOM3BEICHUN M3YYEHHOTO MaTepuaia, MpHU YCTHBIX OTBETaX
yCTpaHEHHE OTIECIbHBIX HETOYHOCTEW C MOMOIIBIO JOMOJHHUTEIBHBIX BOMPOCOB YYUTENS, COOJIOIECHUE
KyJbTYpBI MIMCbMEHHOW U YCTHOU pedH, MpaBuil opopMiIeHHs] TUCbMEHHBIX paboT. OTmMeTKka "'4"":

1. 3HaHUE BCETO U3YUYEHHOT'O MTPOrpaMMHOTO MaTepuara.

2. YMEHMI BBIACNATH TJIABHBIC TMOJOKEHUS B M3YyYEHHOM MarTepuasie, Ha OCHOBAaHHHM (DAKTOB W MPUMEPOB
0000111aTh, 1eJaTh BEIBOJIBI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHATH MOJyYCHHbBIE 3HAHUS HA
MIPaKTHKE.

3. Hesnauutenbupie (HeTpyOble) OMMOKKA W HEJOYCTH TPH BOCIPOM3BEICHWH H3YYCHHOTO MaTepHaia,
COOMIO/IEHNE OCHOBHBIX TMPaBWJ KYyJIbTYphl NMUCBMEHHOM ¥ YCTHOM peudd, mpaBuil O(OpPMIICHHS
MACbMEHHBIX PadOoT.

OtMmeTka "'3" (ypOBEHB MPEACTABICHUIN, COYETAOIINXCS C DIIEMEHTAMH HAYYHBIX TIOHATHN):

1. 3HaHKe U YCBOCHHUE MaTepHalia Ha YPOBHE MUHUMAJIbHBIX TPEOOBAHUI MPOrPaMMBI, 3aTPYJHEHUE TTPU

CaMOCTOSITEIbHOM BOCIIPOU3BEJCHNUU, HEOOXOUMOCTh HE3HAYNTEILHON TOMOIIIN ITPEnoaaBaTersl.
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2. YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPYAHEHHUS MIPU OTBETAaX HA BUAOU3MEHEHHBIE BOTIPOCHI.

3. Hannumne rpyOoi omuOKH, HECKOJBKMX HErpyObIX TMpH BOCIPOU3BEACHUM HW3YUYEHHOI'O0 Marepuaa,
HE3HAYUTEILHOE HECOOIOJIEHHEe OCHOBHBIX TMPaBWI KYyJbTYphl NMHCBMEHHOW M YCTHOM pe4u, MpaBuil
o OopMIICHUS] TUCbMEHHBIX PadoT.

Otmetka "'2'":
1.3HaHMe M YCBOGHHME MaTepualia Ha YpPOBHE HIDKE MHUHHMAJbHBIX TPEOOBaHUN TPOTrpaMMBbl, OTJIEIbHbBIC
npeACTaBICHUs 00 U3yYEeHHOM MaTepHae.

2. OTcyTcTBUE YMEHUI paboTaTh Ha YPOBHE BOCTIPOU3BEICHUSI, 3aTPYIHCHUS TIPU OTBETAX HA CTAaHAAPTHBIC BOMPOCHI.

3. Hanmnuue HeCKOJIbKUX IpyOBIX OMIMOOK, OONBIIOrO YUCiIa HErpyObIX MpPH BOCHPOU3BEACHUH H3YYEHHOIO
MaTepuasa, 3HAaYUTEeNbHOE HECOOJI0JIEHHEe OCHOBHBIX MPAaBWJ KYJIbTYPhl NMHUCHbMEHHOM M YCTHOM peuH,
npaBu1 0(OPMIICHUS MTUCbMEHHBIX padOT

Kpumepuu ouenueanus ycmnozo omeema.
Otrmerka "'5" cTaBUTCS, €CJIM YUCHUK:

1) Iloka3piBaeT FJIY60K0€ U TIOJIHOC 3HAHHWE W IOHHMaHHWE BCETo 00BeMa IMporpaMMHOTO MaTtcpualia; IMOJHOC

IMTOHMMAHUE CYIIIHOCTH PACCMAaTPUBACMBIXITOHATHM, ABJICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBSI3EH;
2) YMeeT COCTaBUThb NOJIHBIM W NPABUJIBHBIA OTBET HAa OCHOBE HW3YYECHHOIO MAaTepUalia; BBIACIATH IJIaBHbBIC
MOJIOKEHHUS, CAMOCTOATENIBHO MOITBEPKIATh

OTBET KOHKPETHBIMH TpUMEpaMH, (PaKkTamMHu; CaMOCTOSTEILHO W apryMEHTHPOBAaHO JeiaTh aHaiu3, OO0OOIICHUS,
BBIBOJBI. Y CTaHABIMBATH MEXIPEAMETHBIE (HA OCHOBE paHee NMPUOOPETCHHBIX 3HAHWM) W BHYTPHUIIPEIMETHBIE CBS3H,
TBOPYECKH MPUMEHSATH MTOTyUYSHHBIC 3HAHUS B HE3HAKOMOM CHUTYaIlUH.

ITocnenoBaTenbHO, YETKO, CBSA3HO, OOOCHOBAaHHO M O€30IIMOOYHO H3JIaraTh yYeOHBIM MaTepHall, J1aBaTh OTBET B
JIOTHYECKOW TIOCIICIOBATEIBHOCTH C HCIIOJIb30BAaHUEM TMPUHATOW TEPMHHOJIOTHH; JIeJIaTh COOCTBEHHBIC BBIBO/IBI;
dbopMyITHpPOBATh TOYHOE ONPEACIICHHE M HCTOJIKOBAHWE OCHOBHBIX TOHSATHH, 3aKOHOB, TEOpHI;, IPH OTBETE HE
MTOBTOPATH JOCJIOBHO TEKCT y4YeOHMKA;, H3jaraTh MaTepHajl JIMTEPATYPHBIM S3BIKOM; IMPABHIBHO W OOCTOSTEIHHO
OTBEYAThHA JIOMOJTHUTEIBHBIC BOMPOCH! yauTesst. CaMOCTOSITEIFHO M PalliOHAILHO MCIIOJIB30BaTh HATIISITHBIC TTOCOOHS,
CIIpaBOYHBIC MaTePHAIIbl, YUSOHUK, JOMOTHUTEIBHYIO JUTEPATYPY, NEPBOMCTOYHUKH; PUMEHATh CHCTEMY YCIOBHBIX
0003HaYCHUH NpHU BEJICHHUM 3alMCEe, COMPOBOXKIAIOMIMX OTBET, MCIOJB30BAaHHME JJIs JOKA3aTeIbCTBA BHIBOJOB H3
HAOJIIOJCHUM U OIBITOB;
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3) CaMOCTOSATEIbHO, YBEPEHHO M 0€30MHMO0YHO NPUMEHSET IOJYyYEHHbIE 3HAHMS B pEHIeHUH NpodiieM Ha
TBOPYECKOM YpOBHE; JOIyCKaeT He Ooyiee OJHOr0 HEAOYETa, KOTOPBIM JIETKO HCHPABISAET MO TPeOOBaHUIO
yUUTENs; MMEET HEOOXOAUMBbIE HAaBBIKM pabdoOThl € MpuOOpamMu, uepTeKaMH, CXeMaMud M TrpapuKaMmu,

COITYTCTBYIOLIMMU OTBETY; 3aIIMCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
OrMmeTtka "'4" cTaBUTCS, €CIIM YUCHHUK:

1) IToka3bpIBaeT 3HAHUS BCETO U3YYEHHOI'O POrPAMMHOr0 MaTepuaia. /J[aeT moyHbli U NpaBUILHBIA OTBET HA OCHOBE
U3YUYEHHBIX TEOPHUI; HE3HAUUTEJIbHbIC OIIMOKM W HENOYCThI TPHU BOCHPOM3BEJICHUM H3YUYEHHOI'O0 Marepuana,
ompeiesieHHs] TOHSATUI J1all HeTMOJIHbIE, HEOObIITNE HETOYHOCTHU TMPU HCIOJIb30BAaHUM HAYYHBIX TEPMUHOB WU B
BbIBOJAX M OOOOIIEHUAX W3 HAOMIOJEHUM U OMNBITOB, MaTepuaj u3JlaraeT B OINPEICICHHONW JIOTHUYeCKOM
MOCJIEIOBATEIIBHOCTH, MPUITOM JIOMYCKAET OJHY HETPyOyI0 OIIMOKY WU He O0jiee ABYX HEOYETOB M MOXKET UX
UCIIPAaBUTh CAMOCTOSITEJILHO NMPU TPEOOBAHUU WUJIM MPU HEOOJIBIION MOMOIIM MPETIo1aBaTeNs; B OCHOBHOM YCBOMII
y4eOHBI MaTepual; MOATBEPKAAET OTBET KOHKPETHBIMH MPUMEPAMU; IPABUIBLHO OTBEYACT HA JOTOJHUTEIIHHBIC
BOIIPOCHI YUUTEJIS.

2) YMeeT caMOCTOSITENIbHO BBIICNATH IJIABHBIE MOJOKEHHUS B M3YYEHHOM MaTrepuase; Ha OCHOBAaHUHU (DaKTOB U
npuMepoB 000011IaTh, JelaTh BBIBOJbI, YCTAHABIMBATH BHYTPUIIPEIMETHbIE CBA3U. [IpUMEHSTH MOTyYEHHbIE
3HAHMS HA MPAKTUKE B BUIOU3MEHCHHOM CUTyalluu, cOO0IaTh OCHOBHbBIE MIPABWIIA KYJIBTYPbl YCTHOM peun H
COIIPOBOXKIAOIIEH MMCbMEHHOM, HUCII0JIb30BaTh HAYUYHbIE TEPMUHBI,

3) He obnmamaeT moCTaTOYHBIM HABBIKOM PaOOTHI CO CIPABOYHOM JUTEPATYpOM, YUeOHUKOM, MEPBOUCTOYHUKAMHU
(MpaBUIILHO OPUEHTHPYETCS, HO paboTaeT MeIeHHO). JlomyckaeT HerpyOble HapylIeHUsl IpaBuil 0oQOpMIICHUS

ITUCbMEHHBIX Pa0OoT.
OrMmeTka "'3" cTaBUTCS, €CIIM YUCHHUK:

1. yCBOMJI OCHOBHOE COJIepKaHHE Y4eOHOro maTepuana, MMeeT MpoOeabl B YCBOCHHM MaTepHana, He
MPEISITCTBYIONINE TAIbHEHIIIEMY YCBOCHHUIOTIPOTPAMMHOI'0 MaTepHaia;

2. MaTepua u3jaracT HECUCTEMAaTH3NPOBAHHO, (DparMeHTapHO, HE BCET 1A MTOCIICA0BATEIBHO;

3. IOKa3bIBaCT HEAOCTATOYHYIO C(OPMHUPOBAHHOCTH OT/ACIIBHBIX 3HAHWUN W YMCHHUMN; BBIBOJBI W 00OOIICHHUS
apryMEHTHPYET ¢1a00, TOIMyCKAaeT B HUX OIIHOKH.
4, NOMMYCTHJI OIMMOKM W HETOYHOCTH B HCIOJB30BAHWM HAyYHOW TEPMHHOJIOTHH, OINPEACICHUS TOHATHH Jail

HEJIOCTaTOYHO YETKUE;

5. HE HCIMOJIb30BaJl B KA4yeCTBE JOKA3aTeIbCTBA BBIBOJBI M 0000IICHHS W3 HAOMIOACHUM, (PAKTOB, OMBITOB WIIH
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JOTTYCTHIT OITMOKH TPU UX U3JI0KCHUH;

6. HCTIBITBIBACT 3aTPYJHEHUS B NMPUMEHEHUW 3HAHWMA, HEOOXOIMMBIX IS PEIICHUs 3aJad Pa3IMYHBIX THIIOB, TIPHU
OOBSCHCHUH KOHKPETHBIX SBJICHUN HaOCHOBE TEOPUU M 3aKOHOB, WM B MOJATBEPKIACHUN KOHKPETHBIX TIPUMEPOB
MPAKTUYECKOTO TPUMEHEHUS TEOPHIA;

7.0TBEYACT HEMOJHO Ha BOMPOCHI yuuTens (Yrmyckas M OCHOBHOE), WM BOCIPOM3BOIAUT COJCPKAHUE TEKCTa
y4eOHUKa, HO HEJIOCTATOYHO TMOHUMACTOT/CIbHBIC ITOJIOXKEHUS, UMCIOIINE BAKHOC 3HAYCHUE B ITOM TEKCTE;

8) oOHapyKHMBaeT HEIOCTATOYHOE IIOHUMAHHE OT/CIBHBIX ITOJIOKEHUH TPU BOCHPOW3BEJACHHHM TEKCTa Yy4eOHHUKA
(3amucelt, IEPBOMCTOYHUKOB) WJIM OTBEYACTHETIONHO HAa BOIIPOCH! YUHTEIsS, JOMYCKasl OJTHY-/IBE TPyObIe OMUOKH.
OrMmeTka "'2" cTaBUTCS, €CIIM YUCHHUK:
1. HE YCBOWJI ¥ HE PACKPhLI OCHOBHOE COJIEp)KaHUE MaTepHuaa;
2. HE JIeJaeT BBIBOJIOB U 0000IEHUI.
3.HC 3HACT W HE TOHMMAeT 3HAYUTCIIPHYI0 WM OCHOBHYIO YacTh IPOrPaMMHOTO MaTepuajga B IIpeaeiax
MIOCTaBJIEHHBIX BOTIPOCOB;
4. uMeeT ciiabo chOpMHUPOBAHHBIE M HEIOJHBIC 3HAHHWS W HE YMEET NMPHUMEHATh UX K PEIICHHUI0 KOHKPETHBIX
BOITPOCOB M 3aj1a4 10 00pasiy;
5) wan npu oTBeTe (Ha OJUMH BOMIPOC) AOMyCKaeT 0ojiee ABYX IPyOBIX OMIMOOK, KOTOPHIC HE MOXKET MCIPABUTh JaxKe MpU
TTOMOIIIA YYUTEJIA.
Kputepuu oneHnBaHusi MUCbMEHHBIX Pa00T (npakxmuueckue u 1adopamopHvle padomat)
1. Ouenka sxkcnepumeHmabHLIX yMEHUIL
Or1eHKa CTaBUTCS HA OCHOBAHUM HAOJIOICHUS 32 YUAITUMHUCS M MUChbMEHHOT'O OTYETa 3a padoTy.
OrMmeTka «5»:
« paboTa BBITIOJIHEHA MOJHOCTHIO M MPABHIIBHO, CJIeJIaHbI TPaBUILHBIC HAOIIOACHUS U BBIBO/IBI;
* OKCIIEPUMEHT OCYIIECTBICH IO IUIaHy C Y4YeTOM TEXHHUKH O€30MacHOCTH M TMPaBWJI PabOTHl C BEIICCTBAMH U
00opyTI0BaHUEM;
* IPOSIBJICHBI OPTraHU3AIIMOHHO-TPY/I0BBIC YMEHHS (TOIEPKUBAIOTCS YUCTOTA pabodyero Mecra M MOPSIOK Ha CTOJIE,
9KOHOMHO HCIIOJIB3YIOTCS PEaKTHUBHI).
OtMmeTka «4»:
- paboTa BBINTOJTHEHA IPABHIBHO, CJICJIaHBI INPABHJIbBHBIC HAOJIOACHUS M BBIBOJbLI, HO IPH 3TOM SKCICPUMEHT
MPOBEJICH HE IMOJHOCTHIO WM JIONMYIICHBIHECYIIECTBEHHBIC OMMMOKHU B pabOTe C BEMISCTBAMHU U 000pYA0BaHUEM
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OrMmeTKka «3».

- paboTa BBINOJHEHA NPABUJIBHO HE MEHEE 4YeM HAMOJOBHMHY WJIM JOMYIIEHAa CYIIECTBEHHas omMOKa B XOJe
AKCIIEPUMEHTa, B OOBSCHEHUU, B OGOPMIIEHUU pabOThl, B COOJIOJEHUU MpaBWJ TEXHUKU OE30MaCHOCTH MpHU
paboTe ¢ BemecTBaMU U 000PYI0BaHUEM, KOTOPAasi UCIIPABIISECTCS MO TPEOOBAHUIO YUUTES.

OT1MeTKa «2»:

« IOMYIICHBI JIBe (1 O0Jiee) CYIIeCTBEHHbIE OIIMOKU B XOJ€ IKCIEPUMEHTa, B 00BSICHEHUHU, B O(DOpMIICHUH
paboThl, B COOJIIOICHUU TPaBUJ TEXHUKH OE30MAaCHOCTU MpU pabOTe C BEIIeCTBAMU M O0OpPYJOBaHUEM,
KOTOpbIE YUaIIUHCs HE MOKET UCTIPABUTH Jaxe M0 TPEOOBAHUIO YUUTEIIA.

Ouyenka ymeHuil peuiamo IKCHEPUMEHMAIbHbBLE 3A0a4U
OrMmeTka «5»:
« TUTaH PEISHUs COCTABJICH MPABUIILHO;
* PABUJILHO OCYIIECTBIICH MOA00p XMMUYECKUX PEAKTUBOB U 000PYI0BAHUS;
* JAHO IIOJIHOE OOBSICHEHHE U CHEJIaHbI BHIBOBI.
Ot1meTka «4»:
« IUTaH PENIeHUs COCTABJICH MPABUIIBHO;
* MPABWJILHO OCYIIECTBJICH MOA00P XMUMHYECKHX PEAKTHBOM W O0OpYIAOBaHUS, MPU ITOM IOMYIIEHO HE
0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK BOOBSICHCHHH M BHIBOIAX.
OrMmeTKa «3»:
« IUTaH PENIeHUs COCTABJICH MPABUIILHO;
*[IPAaBWJIBHO OCYIIECTBJICH MOAOOP XUMHUUECKHUX PEAKTHBOB M 000PYI0BaHUS, HO JOMYIIECHA CYIIECTBEHHAs OIIMOKA B
00BSCHEHUH U BBIBOJAX.
OTMmeTKa «2»:
« TONyIIeHBI JiBe (M Oojiee) OMMOKH B IUTIaHE PEIICHHUS, B MOAOOpPE XMMHYECKUX PEAKTHBOB M 00OPYyJOBaHUS, B
00BSICHEHUH U BBIBOJIAX.
Ouenka ymeHuil peuwtams pacuemmusle 3a0aiu
O1meTka «5»:
* B JIOTUYECKOM PACCYKJICHUHU U PEIICHUH HET OIIMOO0K, 3a/1aua pelieHa paiiioHaIbHbBIM CIIOCOOOM.
O1MmeTka «4»:
* B JIOTUYECKOM PACCYXKJICHUHU U PEIICHUHU HET CYIIECTBEHHBIX OIIMOOK, HO 3a7a4a pelieHa HepalmoHaIbHbIM
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CocO0OM HIJIM JIOMYIIEHO He 0oJiee JBYXHECYIECTBEHHBIX OLINOOK.
OrMeTKa «3»:
*B JIOTHUECKOM PACCYKJIECHUH HET CYIIECTBEHHBIX OIMIMOOK, HO JOIMyIeHa CYIIECTBEHHAs OIMOKa B MaTeMAaTUYECKUX
pacueTax.

OTMeTKa «2»;
*MUMEIOTCS CYIIECTBEHHBIC OITMOKU B IOTUYECKOM PACCYKJICHUH U B PEIICHUU.

Ouyenka nUCbMEHHBIX KOHMPOTIbHBIX PAOOm
Konmponvnule padbomot uz nocoous oueHusarOmcs co21aAcHO NPedi0HCeHHOU A6MOPOM WKANbL OUEHKU WU
OrMmeTka «5»:
*OTBET MOJIHBINA U MPABUJIBHBIN, BO3MOYKHA HECYIIIECTBEHHAs OITHOKA.
OrMmeTka «4»:
*OTBET HETIOJHBIA WU JIOMYIIEHO HEe 00Jiee ABYX HECYNIECTBEHHBIX OITHOOK.
OrMmeTKka «3»:
-paboTa BBIMIOJIHEHA HE MEHEe YeM HAIOJIOBHHY, JOMYIIEHAa OJlHAa CYIIECTBEHHas OMmMOKa M TPH 3TOM JBE-TPU
HECYIIIECTBEHHBIC.
OTMmeTKa «2»:
*paboTa BBIMOJHEHA MEHBIIIC YeM HAMOJOBHUHY WJIM COAEPYKUT HECKOIBKO CYIIIECTBEHHBIX OIIMOOK.
OtmeTka «1»:
*paboTa HE BBITIOJTHEHA.
IIpu oreHKe BBITTOTHEHUS NHUCHMEHHON KOHTPOJIBHON paboThl HEOOXOIMMO YUYHUTHIBATH TPEOOBAHUS
equHoro opdorpaduueckoro pexkmma. OTMETKa 3a WTOTOBYIO KOHTPOJIBHYIO pPadOTy KOPPEKTUPYET
MIPEIICCTBYIONINE MPU BHICTABICHUN OTMETKH 3a YETBEPTh, IMOIYTroaue, To1. Quenka mecmosvix paoom.
TecTsl, cocTOsAIMNE U3 ISITH BOIIPOCOB MOYKHO MCIIOJIB30BAaTh IMOCTIE H3YYCHUS Kaxkaoro Marepuana (ypoka). Tect uz 10—
15 BompocoB uconb3yeTcs A nepuoauueckoro kKoutpois. Tect uz 20—30 BompocoB HEOOXOAMMO HCIIONIB30BATh IS
HUTOTOBOT'O KOHTPOJIS.
[Tpu omleHUBaHUHM UCTIOJIB3YETCS CISAYIOIIAs IKaIa: I TECTa U3 ISITH BOIIPOCOB:
* HET OIIMOOK — OTMETKA «5»;
 0JTHA olIMOKa - OTMETKa «4»;
* IB€ OIINOKH — OTMETKA «3»;
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* TPH OLUMOKU — OTMETKA 2.
Jns recta u3 30 BOpOCOB:
« 25—30 npaBWIbHBIX OTBETOB — OTMETKA «5»;
« 19—24 npaBUIIbHBIX OTBETOB — OTMETKA «4»;
+ 13—18 npaBMIIbHBIX OTBETOB — OTMETKA «3»;
* MeHbIlIEe 12 MpaBUIBHBIX OTBETOB — OTMETKA «2».

Pasznen 6. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1 YYEBHO-METOAUYECKOI'O
OBECHEYEHUSA PABOYEW ITPOTPAMMBI.

INa6puensu O.C., OctpoymoB WN.T'., Cnaaxos C.A. Xumus. 10 knacc. — 4-e uzn. — M.: [Ipocsemenue, 2022. — 128 c.
IMabpuensn O.C., OctpoymoB WN.T'., Cnaakos C.A. Xumus. 11 knacc. — 4-e uzn. — M.: [Ipocsemenue, 2022. — 127 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

[Topran ¢pyHmaMEeHTaILHOTO XUMUYIECKOTO 0Opa3oBanus Poccuu // chem.msu.su
IToxroroska k EI'D // http://www.fipi.ru/

ITpaBoBoii BeO-caiiT s aereii u moapocTkos // school-sector.relarn.ru
IMonesnas uadopmarus mo xumuu // alhimikov.net

O6pazoBarenbHblii caiiT mo xumuu // alhimik.ru

HoBoctHoii xumuyeckuii caiit // chemworld.narod.ru
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PA3JAEJ 7. KAVIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Hara KounuectBo
Tema ypoka
4acoB
n/n Iliaan dakr

Pasnen 1. TeopeTnueckue 0CHOBBI Oprannyeckoii xumuu (4 yaca). 4

Tkma 1.1 Ilpeamer oprannyeckoit xumun. Teopusi crpoeHus: oprannyeckux coequHeHuii A. M. bByrieposa (4 yaca). 4

1 06.09 [Ipenmer opraHnvdecKkoil XUMHH, €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 1

5 13.09 Teopust cTpoeHuUst OpraHUYecKuX coenquHenuid A. M. bytiepoBa, e€ OCHOBHbBIE 1

MOJIOKEHUS
3 20.09 Homenknarypa (cucremarnueckas) ¥ TpPUBHAIbHBIEC HA3BaHUSI OPTaHUYECKUX BEIICCTB. 1
[IpencraBnenue o kiaccuuKay OPraHnYeCKUX BELIECTB.

4 27.09 CrapToBas KOHTpOJIbHas paboTa 1
Pa3nen 2. YriaeBoaopoanl (12 yacos) 12
Tema 2.1 IlpenesibHbIE YIJI€BOAOPOAbI — aJIKAHbI (2 Yaca) 2

04.10 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYCCKUN Ps 1

11.10 MertaH 1 3TaH — MPOCTEHINNE TPEACTABUTEIHN AJIKAHOB 1

Tema 2.2 HenpeneJibHbIe YIJ1€BOJOPOABI: AJKEHbI, AJTKAAUECHbI, AJKUHBI (6 4acoB). 6
7 18.10 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1
25.10 OTUJIEH U IPONUIIEH — MPOCTEHIINE MTPEICTABUTENN AIIKEHOB 1

08.11 IIpaktryeckas padota Ne 1. «[lonyueHue 3TuIeHa U U3y4EHUE €TO CBOMCTBY» 1

10 15.11 Ankanuensl. byranuen-1,3 u metun6yranuen-1,3. IloaydeHue CHHTETUYECKOTO 1

KayudyKa U pe3UHbI
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11 22.11 AJIKI/IHLUI: COUCTaB 1 0COOCHHOCTH CTPOCHUSI, TOMOJIOTUIECCKHM Psifl. ALICTHUIICH — 1
MPOCTEHIITNI MTPEICTABUTENb AIIKUHOB
12 29.11 Borunicnenus o ypaBHEHUIO XUMHUYECKOHN peakluu 1
Tema 2.3 ApomaTuyeckue yrieBoaopoasl ( 2 yaca) 2
13 06.12 ApeHBI: OEH30JT ¥ TOTY0JI. TOKCHYHOCTh apeHOB 1
14 13.12 ['eneTnveckas CBsI3b yrieBOOPOIOB, MPUHAICKANTUX K PA3TUIHBIM KJIaccaM 1
Tema 2.4 IIpupoaHble HCTOYHMKH YIJ1€BOAOPOAOB U MX NMepepadoTka (2 yaca)io 2
15 20.12 KonTtponpHas padota Nel mo pazaeny «YTI€BOIOPO B 1
16 27.12 [TpupoTHBIE HCTOYHUKY YTIIEBOJOPOIOB: IPUPOIHBIN T'a3 M MOMYTHBIC HEPTSIHBIE Ta3bl, 1
He(Th U MPOAYKTHI €€ nepepaboTKu
Paznea 3. Kuciopoaconep:kaunue oprannyeckue coequneHus (13 yacos) 13
Tema 3.1 Cnuptbl. ®eHou (3 yaca) 3
17 10.01 [IpenenbHbIe OJTHOATOMHBIE CIUPTHI: METAHOJI U ATaHOJI. BomopoaHas cBs3b 1
18 17.01 MHOTr0aToOMHBIE CITUPTHI: ATHJICHTITUKOJb U TITUIEPUH 1
19 24.01 ®deHoJT: CTpOSHHUE MOJICKYITBI, (PU3UYECKHE U XMMUYECKUE CBOMCTBA, TPUMEHEHUE 1
Tema 3.2 Aabaeruabl. Kapoonosbie kuciiorol. Ciioxkubie 3¢upsi (7 yacoB) 7
20 31.01 Anpaerunpl: GopMabACTH U alleTATbICTHI. AIIETOH 1
21 07.02 OnHOOCHOBHBIE ITpeJiesIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAsI U YKCYCHas 1
22 14.02 [IpakTuueckas paborta Ne 2. «CBoicTBa pacTBOpa YKCYCHOM KUCIOTHD» 1
23 21.02 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK MPEICTABUTENIN BBICIIUX KAPOOHOBBIX KHCIOT 1
24 28.02 MpbLTa Kak COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE 1
25 07.03 CroxHble 3(hupbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MIpOIIN3 CIOXKHBIX 3(hUPOB 1
26 14.03 XKupsl: ruapoan3, IpuMeHeHne, OUoJIOrnuecKasi poJib JKUPOB 1
Tema 3.3 YrueBoasnl (3 uaca) 3
27 21.03 VYraeBoJibl: cocTaB, kiaccudukanus. Baxxnelme npeacTaBuTeNnu: ritoko3a, ppykrosa, 1
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caxaposa
28 04.04 Kpaxmai u 11eimiron03a Kak IprupoIHbIe TTOJTUMEPhI 1
29 11.04 KonTtponsHas padora Ne2 mo pazueny «Kuciopoacoaepikariie opraHuIecKue 1
COCTMHECHUS
Pasnen 4. A3oTcoaep:kamme opranudyeckue coequHenus (3 yaca)
Tema 4.1 AMuHbI. AMUHOKHCJI0THI. besikn
30 18.04 AMMHBI: METHJIAMHH W aHUJIUH
31 25.04 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE COSTUHEHMS], UX OMOJIOTUYECKOE 1
3Hadenne. IlenTumsl
32 16.05 benku Kak mpupoTHbIe BEICOKOMOJIEKYIISIPHBIE COCTMHEHUS 1
Paznea S. BoicokomouiekyIsipHble coeuHEeHUs (2 yaca).
Tema 5.1 Ilnactmaccenl. Kayuyku. BoJsiokna
33 23.05 OcCHOBHBIE TIOHATHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COCTUHEHUM
34 [ToBTOpeHue 1 0000IIeHNE N3YIEHHOTO MaTepHraa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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PA3JAEJ 7. KAVIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 kanacce
11 KUIIACC
Ne Jlara
Tema ypoka KounuectBo
n/u Inan ®dakr 1acos
Paznen 1. Teopernueckue ocHoBbI Xumum (14 yacos). 14
Tema 1.1 Crtpoenue aromoB. Ilepumoaumyeckuit 3akoH u Ilepumoamueckasi cucrema xumMuyeckux 3jementos JI. H. 4
MemnpaeneeBa (4 yaca)
1 05.09 XVAMHAYECKUH dJIEMEHT. ATOM. 1
2 12.09 DneKTpoHHass KOH(PHUTypanust aTOMOB.
3 19.09 [Tepnoanuaeckuii 3akon u [lepuoandeckas cuctema XuMudeckux nemeHToB . 1. 1
MenneneeBa, X CBSI3b C COBPEMEHHOW TEOPUEH CTPOEHHS aTOMOB
26.09 3aKOHOMEPHOCTH M3MEHEHUST CBONCTB XMMUYECKUX JIEMEHTOB U UX COCAMHEHHUH TI0
4 rpyIIaM U nepuojaMm. 3HaueHrue NePUOAMYECKOro 3aKOHa U CUCTEMbI XUMHUYECKUX 1
anementoB .M. MeHnneneeBa B pa3BUTUU HAYKH
Tema 1.2 Ctpoenne BemectBa. MHorooopasue Bemiectn (4 yaca). 4
5 03.10 BanenTtHocth. DnekTpoorpuniarensHocTh. CTeneHb OKucieHus. BemecTsa MoJIeKyIIpHOTO 1
Y HEMOJIEKYJISIPHOTO CTPOCHUS
5 10.10 CrpoeHnue BemecTBa. XuMU4ecKas CBs3b, €€ BUJIbl; MEXaHH3MbI 00pa30BaHUS 1
KOBaJICHTHOH cBs3H. BogopoiHas cBs3b
5 17.10 [TonsiTre o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 101 1
BEIIECTBA B paCTBOpE
3 24.10 Knaccugukanus 1 HOMEHKIATypa HEOPraHMUECKUX coeAMHEeHU. [ 'eneTnueckas cBs3b 1
HEOPraHMYECKUX BEIIECTB, PA3IUYHBIX KJIACCOB
Tema 1.3 Xumunueckue peakuuu (6 yacon) 6
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07.11 Knaccngukanus XuMHIecKX peakiuii B HEOPraHM4eCKON 1 OpraHNnIeCKON XUMHH. 3aKOH
9 COXPAHEHHUS MACChI BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUH TIPU 1
XUMHYECKUX PEaKIIHSIX
10 14.11 Ckopoctb peakiuu. OOpaTumble peakiui. XUMHUECKOE PABHOBECHE 1
11 21.11 [IpakTnueckas padorta Ne 1. «BausiHue pa3nudHbIX (akTOPOB HA CKOPOCTh XUMUYECKON 1
peaKIum»
12 28.11 DnekTponuTHdeckas auccouuarnus. [lonstre o Bogopoanom nokasarene (PH) pactBopa. 1
Peakmnmn noHHOTO 0OMeEHa. ['MapOoIM3 OpraHuIecKiX U HEOPTaHMYSCKUX BEIIECTB
13 05.12 OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakiu. [IoHsTHE 00 271eKTpOoIM3€e pacIiuiaBoB U 1
pacTBOPOB COJIeH
14 12.12 KonTtponsHas padota no pazaeny «TeopeTndeckne 0OCHOBBI XUMUM» 1
Pa3nen 2. Heoprannuyeckas xumus (17 yacoB) 17
Tema 2.1 Meta/ibl (6 4acos). 6
15 19.12 Meramibl, ux nojoxxenue B [lepuoaudeckoit cucreMe XuMudeckux 3meMenToB /1. U. 1
MenneneeBa 1 0COOEHHOCTH CTpOeHUs aToMOB. O0mue Gu3nyeckre cBOMCTBA METAILIOB
16 26.12 CruiaBbl METAIJIOB. DIIEKTPOXUMUYCCKUN PsiJl HAPSHKCHUH METAIIOB 1
17 09.01 XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUM, KAJIUH, KaJIbIIMKI, MarHuu, 1
ATIOMUHHK ) U UX COCTMHCHUM
18 16.01 XHUMHYECKUE CBOMCTBA XpOMa, MEJIH M X COCTMHCHHI 1
19 23.01 XuMHYECKHEe CBOMCTBA LIMHKA, )KeJIe3a U UX COEAUHEHUN 1
20 30.01 [IpakTuueckas pabota Ne 2. "Perienue skcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTtasuiby" 1
Tema 2.2 HemeTtainl (9 yacoB) 9
21 06.02 Hemerannel, ux nonoxenne B [leproaudeckoit cucreMe XuMuueckux snementoB /1. U. 1
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB
29 13.02 du3nyecKue CBOMCTBA HEMETAIIOB. AJUIOTPOIIHS HEMETAIOB (Ha MMPUMeEpe KUCI0Poa, 1
cepsl, pochopa u yriepoa)
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23 20.02 XUMHYECKUE CBOWCTBA FAJIOTEHOB, CEPBl U UX COEIUHEHUN 1
24 27.02 XuMHYeCKHE CBOMCTBA a30Ta, (pochopa U UX COETMHEHUN 1
25 06.03 XUMHUYECKUE CBOMCTBA yriiepoa, KPEMHHUS M UX COCTUHEHUN 1
26 13.03 [IpuMeHeHre Ba)KHEUIIIMX HEMETAJUIOB M UX COCTUHEHUH 1
97 20.03 O06o0IeHre U cucTeMaTr3anus 3HaHui 1o Teme «Hemeramery. Beraucienus mo 1
YPaBHEHUSM XHMHUYECKUX PEAKIUH U TEPMOXUMUICCKHIE PACIETHI
08 03.04 [MpakTudeckas padota Ne 3. «PenieHne dKCIIepUMEHTATBHBIX 33124 110 TEME 1
"Hemeranmsr"»
29 10.04 KonTtponsnas padota mo teMam «Metamei» n «Hemeramipny 1
Tema 2.3 CBsi3b HEOPraHMYECKUX U OPraHMYECKHUX BellecTB (2 yaca).
30 17.04 Heopranunueckue n oprannyeckue KuciaoTel. Heoprannueckue u opranndeckiue OCHOBaHUS 1
31 24.04 AMdoTepHbIe HEOPTraHUYECKUE U OpraHUIECKUE COCTMHECHUS. | eHeTnYecKas CBsI3b 1
HEOPraHUYeCKUX U OPTaHUIECKUX BEIICCTB
Pazagen 3. Xumusa u xxu3Hb (3 yaca).
Tema 3.1 Xumusi ¥ :ku3Hb (3 yaca)
39 08.05 Ponb xumuu B o6ecrieueHnn SKOJOTHIECKOMN, IJHEPTEeTHIECKOM M MHUIIEBOM 0€3011aCHOCTH, 1
Pa3BUTUH MEIHUIIUHBI
33 15.05 [IpencraBneHuss 06 0OMMX HAYYHBIX MIPUHIIUIIAX TPOMBIIIICHHOTO TTOTYYCHUS 1
B)KHCUIIIMX BEIECTB
34 22.05 YenoBek B MUPE BEIIECTB U MAaTEPHAIOB XHUMHS U 3J0pPOBbE YCIIOBEKA. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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