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INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeHEro ooiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe DenepambHoro 3akoHa or 29.12.2012 No 273-®3 «O06 oOpazoBaHuM
B Poccuiickoit ®denepauun», TpeOGoBaHUN K pe3yJbTaTaM OCBOCHHS (eaepaibHOM
oOpa3oBarenbHON mporpamMmbl cpeanero obmero obpazoBanus (POII COO),
npeacTaBieHHbIX B @DenepaibHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTe
COO, c¢ yuérom KoHuenmuu mnpenogaBaHus Yy4yeOHOTO MpeaMeTa «XUMHS»
B oOpasoBarenbHbIX opranuzanusax Poccuiickoin denepanuu, peanu3yomux OCHOBHbBIE
oOpasoBareybHbIE MPOTPaMMbl, M OCHOBHBIX TMOJOXKEeHHH «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoit @enepanuu Ha nepuoa ao 2025 roma» (Pacmopsoxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIIeH
CcTpaTeruu OOy4YeHMs, BOCIIUTAHUS W Pa3BUTUS OOYYaIOIIMXCS CPEACTBAMH Y4eOHOIO
npeamera «Xumus» g 10-11  ximaccoB Ha 0a30BOM  YpPOBHE  COCTaBWJIU
koHuentyanbHble mnonoxeHuss PIOC COO o B3auMOOOYCHOBIEHHOCTH LEJEH,
COJCp)KaHUS, PpE3yJbTaTOB OOyuYeHHs U TpeOOBaHUNW K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMU C JaHHBIMHU TMOJOKEHUAMH IporpamMma Mo XUMHH (0a30BbIi
YpOBEHB) Ha YPOBHE CPEIHETO 00I1IeT0 00Pa30BaHUS:

yCTaHABIMBAET 00s3aTelibHOE (MHBAPUAHTHOE) TPEIMETHOE COJEp’KaHue,
ONpPENEIISIET KOJTMYECTBEHHbIE U KAYECTBEHHBIE €T0 XAPAKTEPUCTUKHU HA KAXKJIOM dTarie
W3YUYEHHUs MPEaMEeTa, IpeAyCcMaTpUBaeT NPUHIUIIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacrpeeneHus ero o KjiaccaMm, OCHOBHBIM pa3ziesiaM U TeEMaM Kypca;

na€T TPUMEPHOE paclpeleiicHHe Y4YeOHBIX 4YacOB 10 TEMaTHYCCKUM pasfeliaM,
PEKOMEHIYeT MPUMEPHYIO IOCIIECI0BATeILHOCTh HM3yUeHHUs OTACIBHBIX TEM Kypca ¢
y4€TOM MEKIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JOTMKH yueOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEM oOy4vatomuxcs 11-12 kimaccos;

1a€T METOAMYECKYI0 HMHTEPIPETAIUIO IeJCH HW3ydeHHs MpeaAMeTa Ha YPOBHE
COBPEMCHHBIX TNPHOPUTETOB B  CHCTEME CpeaHero  olmero  o0pa3oBaHUS,
COJIEPIKATEIIPHON XapaKTEPUCTUKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM TPOTPaMMBI  CPpEAHEro oO0Iero oOpa3oBaHHUsS (JIUYHOCTHBIX,
METaNpeIMETHBIX, TPEIMETHBIX ), OCHOBHBIX BUJIOB Y4€OHO-IT03HABATEIIHLHO
JEATCIIBHOCTH OOYYaroIIerocsi IO OCBOSHHUIO coJepkaHus Tmpeamera. [lo Bcem
Ha3BaHHBIM TIO3WIMSIM B TIpOTpaMME TI0 XHUMHH COOJIFOJICHA TIPEeMCTBEHHOCTH C
dbenepanbHON pabodeil mporpaMMoil OCHOBHOTO 00IIIero 00pa3oBaHUs MO XUMUU (IS
8-9 xaccoB 00pa3oBaTENBHBIX OPraHU3aAINN, 0a30BbIN YPOBEHB).

Xumudeckoe 00pa3oBaHHE, MOJYyYaeMO€ BBITYCKHUKAMU OO0IIe00pa3oBaTeIbLHOM
OpTraHM3aIliH, SBISETCS HEOTHhEMJIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CITyXKHT
3aBEpIIAIOIIAM JTAallOM pealn3allii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE
KITIOYEBBIX IIECHHOCTEH, MPUCYIIHX IEJIOCTHON CHCTEMe XUMHYECKOTO 00pa3oBaHus. JTH



[IEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHHS MHPOBO33PEHHS U
oO1el KyJabTypbl 4ENOBEKa, a TakKKe SKOJOTMYECKU OOOCHOBAHHOIO OTHOUICHUS
K CBOEMY 3JI0POBBIO M NPUPOJHOM cpene. Peanmnsyercs xumuyeckoe oOpa3zoBaHUE
oOydaromuxcsi Ha YpOBHE CpEAHEro oO0miero oOpa3oBaHUS CPEACTBAMU Y4EOHOTO
npeaMera « XuMus», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OINPEIEIECHbI B IPOrpaMMe
0 XUMHUHU C Y4E€TOM crienupuKd HAyKH XUMUH, €€ 3HaYCHUs B MO3HAHUHU MPHUPOIBI U
B MaTepuajbHOM >KM3HM OOIlIecTBa, a Takke ¢ Yy4€ToM OO0mmX 1ened u
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPETHEro OOIIEero
oOpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu (HOPMUPOBAHUU
coliepKaHusl MpeaMeTa «XUMHs» YUYTCHBI CIEAYIOIIHUE IOJOXKEHUS O crenuduxke u
3HAYECHUU HAYKH XUMUH.

XuMHUsL KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIpPaeT OcCO0Yyl poJib
B COBPEMEHHOM LIMBWJIN3ALIMU, B CO3/IaHUU HOBOM 0a3bl MaTepuanbHON KylabTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHAIIEHOTO HAYYHOTO MBILIJIEHUS, B CO3/IaHNE
LEJIOCTHOTO MpPEJICTaBICHUsI 00 OKpYKaloLeM MHpPE KaK O €AMHCTBE MPHUPOAbI U
YeJIOoBeKa, KOTOpoe (OpMHUPYETCS B XMMUM HAa OCHOBE NMOHHMAHMS BEUIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHMS B3aNMOCBS3H MEKIY CTPOCHUEM BELIECTB, UX
CBOMCTBaMH U BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.

TecHO B3aUMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHUS CTalla
HEOTHEMJIEMOM YacThIO MHUPOBON KYJIBTYpbl, HEOOXOJHWMBIM YCJIOBHUEM YCIIEUIHOTO
TpyJa M OKU3HU Kaxaoro uwieHa oOmjectBa. CoBpeMEHHass XUMHUS KakK Hayka
co3uaaTeNbHasi, Kak HayKa BBICOKUX TEXHOJIOTUI HANpaBJIeHa HA PELIEHUE II100aTbHbIX
po0JIeM YCTOMYHUBOTO Pa3BUTHSI UYEITOBEUYECTBA — CBIPbEBOM, SHEPTE€TUICCKOM, IMUIIICBOM,
9KOJIOTUYECKON 0€30MacHOCTU U OXPaHbI 370POBBS.

B cootBeTcTBUY ¢ 00IIMMH IETSIMU U IPUHIUIIAME CPETHETO 00IIEro 00pa3oBaHus
comepxkanue mnpenmera «Xumus» (11-12 xmaccel, 0a30BbIi ypOBEHb W3yUCHUS)
OPUEHTHUPOBAHO NMPEMMYILIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY OOyYarouuxcs,
HEOOXOJUMYI0O WM JJi BbIpaOOTKM MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIEUIHOTO
BKJIIOYEHUS] B >KM3Hb COLIMYMa, MPOJIOJDKEHUsST 00pa30BaHMSI B Pa3IMYHBIX 001ACTIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEM.

CocTraBnsromuMu npeameTa «XUMHsD IBIISIOTCS 0a30Bble Kypchl — «Opranudeckast
xumusi» U «O011as 1 HeOpraHuvyeckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOWM HAyKH: CHCTEMa 3HAaHUW MO HEOPTaHMYECKOU
XUMUU (C BKIIOYCHHEM 3HAHWM W3 O0Omeld XWMHH) U OPTaHUYeCKOW XHUMHH.
dopMUpOBaHUE NAHHOMW CUCTEMbl 3HAHUW NpPU M3YyYEHUU MpeAMeTa O00ecCredrBaceT
BO3MOYKHOCTh PACCMOTPEHHS BCEIr0 MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX MOHATHH,
3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuyeckas xumus» U «OOmas wu
HEOpraHu4yecKas XuMus» c(OpMUPOBaHA B TPOrPaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO
noaxoJa K HM3y4yeHHI0 Yy4eOHOro Marepuaiga U OOYCIIOBJI€Ha HCTOPHYECKU
000CHOBAaHHBIM Pa3BUTHUEM 3HAHUI HAa ONMpPENENEHHBIX TEOPETHUYECKUX YpOBHsX. Tak,
B KypC€ OPraHMYECKOM XMMMH BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOU
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TEOPHUH CTPOCHUS OPTAHUIECKUX COSTUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUIECCKUX U
AJIEKTPOHHBIX MPEACTABICHUA O CTPOCHHUH BellecTB. CBeleHHs 00 U3y4yaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PAa3BUTHH — OT YTJIEBOAOPOJIOB JIO CIIOKHBIX OHWOJOTHYECKU
aKTUBHBIX COCIMHEHMM. B Kypce OpraHM4ecKOoW XWMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOIO OO0IIEro 00pa3oBaHHs MEpBOHAYAIbHBIC
MPEACTABIICHUS O XWMHYECKOW CBSI3M, KJIACCU(UKAIIMOHHBIX TPU3HAKAX BEIICCTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEaKIIUU.

[lonx HOBBIM yriaom 3peHuss B npeamere «XuMHsS» 0a30BOro  ypOBHS
paccMaTpWBaeTCs W3Y4YEHHBIM Ha ypOBHE OCHOBHOTO o0Omero oOpa3oBaHUs
TEOPETUUYECKUN MaTeprasl U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peaknuu. Tak, B 9aCTHOCTH, B Kypce «O0I1as u HeopraHn4decKasi XUMHUSD» 00yJaromuMCs
MPENOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE IMEPUOJMYECKOr0  3aKOHa
C 00IIETeOPETUUECKUX U METOJIOJIOTMYECKUX MO3UIUH, TITy0Ke MOHATh UCTOPUYECKOE
U3MEHEeHHEe (YHKIUMNA 3TOro 3akoHa — OT o0oOmaromeid A0 OOBICHSAIOMIEH Hu
IIPOTHO3ZUPYIOIIECH.

Enunass cucrema 3HaHWKA O BaXHEMIIMX BENIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W TPUMEHEHUH, a TaKKE€ O XHUMHYECKUX PEaKIHIX, MX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJHseTCs B Kypcax 11 m 12 kimaccoB aneMeHTaMu
coJiepKaHusl, UMEIONTUMHU KYJIbTYPOJIOTHYCCKUN M MPUKIIATHON XapakTep. ITH 3HAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3M XUMUU C APYTUMH HayKaMH, PACKPBIBAIOT €€
pOJIb B TIO3HABATCIILHOW M TMPAKTHYECKOW IEATEIHLHOCTH YEJIOBEKAa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TCOPUU U MPAKTUUCCKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO
¥ JIMYHOCTHO 3HAYMMBIX MPOoOJIeMax, CBA3aHHBIX ¢ XUMHUEH, KPUTHYCCKH OCMBICITHBATh
uH(OPMAITUIO U IPUMEHATH €€ JIJIS TIOTIOJIHEHUS 3HAHUH, PEIICHHS] NHTEIUICKTYaIbHbBIX
U DKCMEPUMEHTAIBHBIX MCCIEIOBATENIbCKUX 3a1ad. B 1enoM conepxkaHue y4eOHOTro
npeaMeTa «XUMHUsS» JTaHHOTO YPOBHS WM3Y4YEHHUS OPHUEHTHUPOBAHO Ha (OPMUPOBAHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI JJIsl MOHUMaHUS (HUI0COPCKUX HUIEH,
TaKMX KaK: MaTepuajbHOEC EIUHCTBO HEOPTaHWYECKOTO0 W OPTaHWYeCKOro MHpa,
0OYCIIOBIICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM MW CTPOCHHEM, ITI03HABAEMOCTH
MPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKTy HOBBIMHU
dbakTaMl M TEOPETHYECKHMH IPEINOCHIIIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU
HKOJIOTHYECKUX MPOOJIeM, a TakKe MpoOjeM cOEepexeHUs IHEPTreTUYECKUX PECYPCOB,
CBIPBSI, CO3/ITaHUS HOBBIX TEXHOJIOTHIA U MaTepPHaJIOB.

B mutane pemienus 3aga4 BOCIUTAHUS, PA3BUTHS M COIMATM3AIUN O0YUaAIONUXCS
MPUHATHIC TPOTPAMMOM IO XMMHUH ITOAXOBI K OTPECIICHUIO COACPKaHUS U TIOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (OPMHPOBAHHUE YHHUBEPCANBHBIX YUYEOHBIX JEWCTBHIA,
UMEIOINX 0a30BOE 3HAYEHUE ISl PA3IMYHBIX BUJIOB JEATEILHOCTH: PEIICHUS MPoOIeMm,
MOMCKa, aHaliu3a U 00paboTku MHGOPMAIIU, HEOOXOIUMBIX Il IPUOOPETEHUS OIbITa
MPAKTUYECKON H HCCIEAOBATEIbCKOW AEATENHHOCTH, 3aHUMAIOIICH BaXKHOE MECTO
B MTIO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus
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TaKk U Ha YpOBHE CPEAHEro oO1iero oOpa3oBaHUs, MPU ONPEACTICHUHN COACPKATEIbHOM
XapaKTepUCTUKU LENEH M3y4eHUus IMpeaMeTa HalpaBJICHHUEM MEPBOCTENEHHON
3HaYUMOCTHU TPATUIIMOHHO MPU3HAETCSA (OPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JacTl COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOM JEITETbHOCTH YeI0BeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHUS TaKOW
MOJIXOJ1 K ONPEACIICHUIO 1eJIE U3yUYEHUs TPEAMETA SIBISETCS BIIOJHE ONPaBIAHHBIM.

CoracHO JaHHOM TOYKE 3pEHUs INIABHBIMU LIEJIIMHU U3yYEeHHSI PeaMeTa « XUMUS»
Ha 6azoBoM ypoBHe (11-12 ki1.) SABISIOTCS:

dbopMHUpOBaHNE CUCTEMBI XUMHUYECKUX 3HAHUN KaK BaKHEUIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC MOHSTHS,
(yHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHUE fA3bIKA HAYKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

(opMHpOBaHHME W pPa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX IO3HAHMS
BEUIECTB U XUMHUYECKHX pEaKIMUi, HEOOXOAUMBIX [UIsi TNPUOOPETEHUS YMEHHH
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMHUYECKHUX SIBJIEHUH, UMEIOIIUX MECTO B IPUPOJIE,
B IIPAKTUYECKOW U NOBCEHEBHOM KU3HU;

pa3BUTUE YMEHUH M CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM WU
OOBACHEHHEM XHUMHUYECKOIO JKCIIEPUMEHTa, COOJIOJIEHUEM TpaBui O€30MacHOro
oOpalleHHs C BeIeCTBaMH.

Hapsiny ¢ »Tum copaepxaTenbHas XapakTEpUCTHKA LEJIed W 3a7ady M3y4eHHs
IpeaMeTa B MporpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUU
C HOBBIMU MPHOPUTETAMU B CHUCTEME cpeaHero ooOmero oOpazoBaHus. Ceroass
B IPENOJAaBaHUM XMMHUHU B OOJIbLLIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUUYECKOM
KOMIIOHEHTE COJep>KaHusi 0OyueHHUsl, OPUEHTUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
oronieo0pa3oBaTeIbHON  OpraHu3alii, BIAJCIOEro He Ha0OpoM 3HAaHWUW, a
(YHKIIMOHAJIBPHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMM U YMEHHUSIMH aKTHUBHOTO
MOJIYYeHUS] 3HAHUW U IPUMEHEHUSI UX B PEAIbHOM JKU3HU ISl PEUICHUS! MPAKTUYECKUX
3a11ad4.

B osT0i1 CBA3M NpU HU3ydEHUM NOpeamera «XHUMUs» IOMUHHUPYIOIIEE 3HAUYCHUE
pUOOPETAIOT TaKUE LT U 3a7]a4H, KaK:

ajanrtanus OoOydYaroIIMXCS K YCIOBUSIM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHNE UHTEIUIEKTYAIbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHMYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

(dopMHpoBaHrEe y 00YHAIOIIUXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHLIUN),
UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JJI PA3JIMYHBIX BUJIOB JEATEIBHOCTH: PELICHUS
npobjieM, TIOMCKa, aHaiuM3a ©u  00paboTku  uHpOpMaIuu, HEOOXOIUMBIX
JUIS IPUOOPETEHHUS ObITA IEATEILHOCTH, KOTOPAsi 3aHUMAET BaKHOE MECTO B MO3HAHUU
XUMHUH, a TakKe JUIsl OLEHKM C MO3UMLMN 3KOJOTMYECKOM O€30IacHOCTH Xapakrepa
BIIMSHUS BELIECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPHUPOIHYIO

cpeny,



pa3BUTHE TMO3HABATEJBHBIX MHTEPECOB, WHTEIUIEKTyAIbHBIX UM TBOPYECKHUX
CIIOCOOHOCTEN 00YyYaroIMXCS: CIOCOOHOCTH CaMOCTOSITENIBHO INPUOOPETATh HOBBIE
3HAHMS N0 XMMHH B COOTBETCTBUHM C KU3HEHHBIMU IOTPEOHOCTSMH, HCIIOIb30BAThH
COBpEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JJIs TOUCKA U aHATM3a y4eOHOM U HayYHO-
HOIYJIIPHOM UH(OPMALIMK XUMHUECKOTO COJAEPKAHUS;

dopMupoBaHrHE U pa3BUTHE Yy OOYYAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS, Ha0JI0AaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOpPblE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, INpU IUIAHUPOBAHMM U TPOBEACHUHU XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIHMTAHUE Y 00yJaromuxcsl yOekIEHHOCTU B TYMaHUCTUUECKON HAIIPaBICHHOCTH
XUMUHU, €€ BaXHOM pOJHM B PEIIEHUWU TIJIOOAIBHBIX MPOOJIIEM palrOHAIBHOTO
IPUPOAOIIOIb30BAHUS, IIONOJHEHHUSI DSHEPreTUUYECKUX PpECypcoB U  COXPaHEHUA
IPUPOJITHOTO PABHOBECHs, OCO3HAaHUS HEOOXOAMMOCTH OEpEeKHOro0 OTHOIICHHUS
K TPHUPOJE M CBOEMY 3J0pPOBbIO, a TaKKe NPUOOPETEHHS ONBITa HCHOJIb30BAHMS
NIOJIYYCHHBIX 3HAHUM JUISl NPUHATUS TPAMOTHBIX PELICHUI B CUTYalMsIX, CBA3AHHBIX
C XUMUYECKUMU SIBJICHUSIMH.

Koppeknuonnbie 3aga4u:

Pa3Butue ocs3aTebHOTO, 3pUTEIBLHO-0CA3ATENBHOTO (Y CIETBIX C OCTATOYHBIM 3PEHUEM )
U CIIyXOBOT'O BOCHPHUSITHS.

Pas3ButHe npon3BOILHOTO BHUMAHUS.

Pa3Butre u KOppekiusa naMsTH.

Pa3BuTre u KOppeKMs MBICIUTEIBHBIX OIEPALU.

[Ipeononenue Bepbam3Ma 3HAHUM.

Pa3BuTre MOHOIOTHUYECKOW pEUH.

OoOorarieHre akTUBHOTO U TACCUBHOTO CJI0Baps, (POpMUpOBaHNE HOBBIX MOHATHM.
Pa3ButHe u KOppeKLIHs OCSI3aHMS U MEJKOW MOTOPHUKH.

CDOpMPIpOBaHI/Ie HABLBIKOB OCA3aTCIIBHOI'0, 3PUTCIBbHO-0CA3aTCIBbHOTO (y CJIICIIBIX C
OCTaTO4YHBIM 3peHI/IeM) " CJIYXOBOT'O aHaJIn3a.

OOyuenue mpaBwiaM 3anmucd (GOPMYNT U CICIHAIBHBIX 3HAKOB TPHU HCIOJIH30BAHUU
cucremsl JI. bpaiis.

@opMUPOBaHUE HABBIKOB OCS3aTEJIBHOTO U 3PUTENIBHO-OCA3ATENBHOIO (U1 CIEHBIX C
OCTaTOYHBIM 3pEeHHEM) OOCJEAOBaHMS M BOCHPUATHS pelbePHBIX HU300pakeHUN
(wTrocTpanui, cXeM, MaKeToB, YEPTEKHBIX PUCYHKOB U T.I1.).

®opMUpOBaHUE YMEHUS BBIMOJIHATH MPOCThIE pelibe(PHbIE PUCYHKU U MOCTPOEHUS MpHU
IIOMOIIY CIIELUAIIBHBIX HUHCTPYMEHTOB.

OOyueHue TexHHUKE MpeoOpa3oBaHMst (GOpPMYJT M BBIPAXKEHUH IPU HCHOJb30BaHUU
cucremsl JI. bpanns.

dopmupoBaHUe ClEUUATIbHBIX TPUEMOB OOCIEIOBAHUA U H300paXKEHHS] H3y4aeMbIX
00BEKTOB JOCTYITHBIM CIIOCOOOM.

®opMHUpOBaHUE, YTOUYHEHNE MM KOPPEKLMS NPEACTABICHUN O IPEAMETAX U MPOLEccax
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OKPYKaroIEeH NEUCTBUTEIbHOCTH.
Pa3BuTHe 1 KOppeKIMs YMEHUS YCTaHABIMBATH IPUUUHHO-CIIEACTBEHHbBIC CBA3H.

dopMupoBaHUE YMEHUW U HaBBIKOB O€30MacHOro oOpalieHusi C BellecTBaMu 0e3
BU3yaJIbHOTO KOHTPOJISI.

CoBeplIEHCTBOBAaHUE YMEHHSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.

Hemu wu 3amauum  wu3ydyeHUs TmpeaMeTra «XUMHUS» TOIYYWIH MOAPOOHYIO
METOJMYECKYI0 HHTeprpeTanuio B pasnene «llmanupyemble pe3ylbTaThl OCBOCHUS
pOrpaMMbl IO XUMHUMW», Ojarojaps yemy oOecreueHo 4YETKOe MPEACTaBICHUE O TOM,
KaKW€ 3HAHWS W YMEHHUS HMEIOT MPSIMOE OTHOLICHHE K pEAM3alUd KOHKPETHOU
LEJIN.

B yuebHOM miaHe cpenHero obuero oOpa3oBaHMs IpeaMeT «XuMus» 0a30BOro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 001acTh « ECTECTBEHHO-HAYUHbIE IPEIMETHD.
OO61iee 4McIO YacoB, PEKOMEHJOBAaHHBIX JIsl M3ydeHUs Xumuu B 202 4 -
2025-y4yeOHOM TOIY C YY€TOM KaJE€HJAapHOTO
yuebHOro rpaduxka — 64 gaca: B 11 kmacce — 32 yaca (1 yac B Hezemo), B
12 xmacce — 32 yaca (1 yac B Hezelo).



COJEP) KAHUE OBYYEHUS!

11KJIACC

Teopernvyeckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHu4yeckol XWMUU: €€ BO3HUKHOBCHHE, PA3BUTHUE W 3HAUYECHUE
B MOJIyYEHUHM HOBBIX BEUIECTB M MATEpHAIOB. Teopus CTpPOCHHS OPTraHUYECKUX
coenuHennit A.M. BbytiepoBa, €€ ocHOBHbIe MOyOKEHUS. CTPYKTYpHBIE (DOPMYJIBI
OPraHUYECKUX BEHIECTB. ['OMoiiorus, nzoMepus. XMMUYECKas CBSI3b B OPraHUYECKUX
COEAMHEHUSX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccuuKkaluu oOpraHuyeckux BemiecTB. HomeHnkiarypa
OPraHUYECKUX COCIMHEHUM (CUCTEMaThdecKas) U TPUBUAJIbHbIC HA3BAHUS BaXKHEUIITUX
IIPEACTABUTENIEN KJIACCOB OPTAHUYECKUX BEILIECTB.

JKCIepUMeHTAIbHbIE METO/IbI M3Y4YeHHUSs BelleCTB U UX NpeBpanieHuii

OzHakomMyieHHE ¢ 00pa3laMu OPraHMYECKUX BEIIECTB U MaTepuaiaMi Ha X OCHOBE,
MOJICJTUPOBAHME MOJEKYJl OPraHMYeCKMX BEIIECTB, HAOMIOJEHHE U OIMHMCaHWE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALEHUIO OPraHMYECKUX BEIIECTB IMPU HArPEBAHUU
(utaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUN Psifl. MeTaH U 3TaH — NpOoCTeuIIne
MPEACTABUTENIN AJIKAHOB: (PU3WYECKUE U XUMUYECKUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOpPEHHUs), HAXOXKIEHUE B PUPOE, MOJIYyUECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUU pAA. OJTWIEH W NPONMWIEH —
MPOCTEHIINE NPEACTABUTENN aJTKEHOB: (PU3UYECKUE U XUMUYECKUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApaTallMd, OKHUCIEHUS U TMOJIUMEpHU3alun),
MOJy4YeHUE U NPUMEHEHUE.

Ankanauensl: OyrtagueH-1,3 u wmetwnOyraguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUEe CBoWcTBa (peakuusi mnonumepusanuu). llonmydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOECHHS, TOMOJIOTHYECKUN Psl. ALIETUIIEH —
MPOCTEUIIINI MPEICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUYECKUE U XUMUUYECKUE
CBOWCTBA (p€akUWW TUJIPUPOBAHUSA, TaJOTCHUPOBAHMS, THApPATALNHU, TOPEHUSs),
MOJIy4€HUE U IPUMEHEHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nueckue 1 XUMUYECKUE CBOMCTBA (peaKinu
raJOreHUpPOBAHUS M HUTPOBAHUS), TOJy4YeHUE W MpUMEHeHue. Toayon: cocmas,
cmpoenue, @uauueckue U XumuieckKue Ce0Ucmea (peakyuu 2an02eHUpPoO8aHus u
HUMpPOBanUs), noiyyeHue u npumenerue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBA3b
MEX1Y YIJIEBOJOPOAAMU, MPUHAIEKAIIUME K PA3JIMYHBIM KJIacCaM.

1 Kypcusom B TekcTe BbIJIENEHBI D3JIEMEHTBHI COJACPKAHUA y4eOHOro MaTepuana, KOTOpblE H3yYaloTCs
B O3HAKOMHTEIHFHOM IJIaHE W HE BKJIIOYAIOTCA B COCTaB NpPeIMETHBIX pe3ynbraroB ocBoenuss OOII COO
Ha 0a30BOM YPOBHE.



[IpupoaHbIE HCTOUYHUKU YII€BOAOPOAOB. IIpupoaHblii Ta3 U NONyTHbIE HEPTSIHBIE
ra3el. HedTpb u e€ mpoucxoxaenue. CriocoOs! nepepadoTku HeTU: IEPEeroHKa, KPEKUHT
(TepMUYECKMM, KaTanuTU4yecKuil), nupoiu3. I[IpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBINUIEHHOCTH W B ObITy. KamMeHHBIH yroip M NPOAYKTHI €roO
nepepadoTKH.

JKCcIepUMeHTAIbHbIE METObI M3Y4YeHHUs BelleCTB U UX NpeBpalieHuii

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, Kay9yKOB U pe3uHbI, KosuteKiuu «Hed1by»
U «YToib», MOJCIMPOBAHUE MOJEKYJ YIJIEBOJAOPOJIOB M TalIOr€HONPOU3BOIHBIX,
MIPOBE/ICHNE MPAKTUHYECKOH padoThI: IOJyUYEeHHUE STUJICHA U U3yUYE€HUE €0 CBOUCTB.

PacuéTHble 3agaun

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCTBa
HMCXOJHOTO BEIIeCTBA WM TMPOJAYKTa PEaKIUH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WUJIU MPOJAYKTOB PEAKIINN).

Kucsaopoacoaepxanue oprannyeckie coeJuHeHHUs

[IpenenbHble OIHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOEHUE, PUINUECKUE U
XUMHUYECKHE CBOWCTBA (pEaKIMH C AKTUBHBIMU METaUIaMH, TajJOr€HOBOAOPOJIaMH,
rOpeHue), npuMeHeHne. BonopoaHbie CBsI3U MEXIy MOJIEKyJIaMH CHOUpPTOB. JleficTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHbie CIUPTHI. DTUIICHTIMKOJb U TJIMLIEPUH: CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO INEJIOYHBIMU MeETaJlJIaMH, KauyeCTBEHHas
peakius Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBMEe HA opraHu3M uenoBeka. [Ipumenenue
TJIMLEPUHA U ATUIICHTJIMKOJIS.

@DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anbaerunbl u kemownsi. PopMalbIeTU, aAllETAIBAETUA: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHME CBOMCTBA (peaklUMH OKHUCIEHUS M BOCCTAHOBJICHHS, Kaue€CTBEHHbIE
peaKIyu), MOJTyYeHUE U MPUMEHEHHE.

Ayemon: cmpoenue, gusuueckue u xumuyeckue ceoucmea (peaxyuu OKUCIeHus u
80CCMAHOBIEHUS), NOSYUEeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TMpelebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCycHas
KHUCJIOTBI: CTpOEHHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME 7S Kjlacca
KHCIIOT, peakuus ITepudukanuu), MoiaydyeHue u npumeHeHue. CTeapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEJCTAaBUTENN BbICIINX KapOOHOBBIX KUCIOT. Mbla Kak coJiu
BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEHCTBHE.

CrnoxHble 3pUpPbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPONH3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xxupos. buonorunueckas posb )KUPOB.

VYrneBoabl: cocTaB, KiIacCU(pUKALUs YIIIEBOAOB (MOHO-, M- U TOJIHCAXapHIIbI).
['mroko3a — mpocTelmnii MOHOCaXapHa: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NUYECKUE
U XUMHUYECKHE CBOMCTBa (B3aumogeictBue ¢ ruapokcuaom menu(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3BI),



HaxXOoXJIEHUE B MPHUpOJEe, MpUMEHEeHHe, ouonornueckas poib. Dotocunte3. Opykro3a
KaK M30Mep TITFOKO3bI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumenenue.

Kpaxman u memnmiono3a kKak mpupojHbie mnoiaumepbl. CTpoeHue Kpaxmania |
EJUTI0N03b1. PU3NYECKUEe M XUMHUIECKUE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBCHHAS
peaKIus ¢ HOJ0M).

JKCIepUMeHTAIbHbIE MEeTObl M3Y4YeHHUs] BeleCTB U UX MpeBpanieHuii

[IpoBenecHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAUECTBEHHBIC PEAKITUN OJTHOATOMHBIX CITUPTOB (OKHUCIEHNE 3TAHOIa OKCHIOM
meau(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJMIEPUHA C THIPOKCUIOM
menu(Il)), anpaerugoB (OKHUCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBHe Kpaxmalia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HUCXOJHOTO BEIIECTBAa MJIM IIPOJAYKTa peaKIMd IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O M3 UCXOJIHBIX BEIICCTB WJIM IIPOTYKTOB PEAKIINH).

A3oTcoaep:kaniue OpraHudecKue coeTMHEeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeHue, uuueckue u XumudecKue
ceolicmea (2openue, 83aumooelicmeaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe coeAuHeHUs. Dusznyeckue u
XUMHUUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMEpe TIINIKMHA). bruogornueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTusl.

benkum kak TpPUPOIHBIC BBHICOKOMOJIEKYJSPHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBONMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

JKcnepuMeHTAJIbHbIE MEeTO/IbI H3YUeHHS BellleCTB U UX NMpeBpanieHn i
HaOntonenne u omucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeJKOB
IIPU HarpPEBaHUM, [IBETHBIC PEaKIMK OCIIKOB.

BbicokomosieKyJIsIpHbIE COeTUHEHUS]

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB MOJTMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
TIOJIMKOHICHCAITHS.

IInacmmaccol  (nonusmuien, NOIUNPONUTLEH, NOJUBUHUIXIOPUO, NOIUCHUPOIL).
Hamypanonoiti u cunmemuyeckue xayuyku (0ymaoueHosvlli, XJ10pPONPEHO8blll U
usonpenogulii). Bonoxna: namypanvhvie (X10nokx, wepcmov, WéNK), UCKYCCMBEHHblE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemu4ecKue (Kanpox u 1aecam,).
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JKCNepuMeHTAIbHbIe METOAbI H3YUYeHHs BellleCTB M X NMpeBpalleHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H

Peasmmzannst MeXIpEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHH
B 11 Kilacce ocyIecTBIsIETC Yepe3 UCMOIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHATHM, SBIIIOIIMXCA CHUCTEMHBIMU JUISI OTACJIBHBIX INPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MIOHATHUS: ABJICHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHAIIU3, CUHTE3, KJIaCCU(PUKALHUs, MEPUOJIUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (U3HUYECKUE
BEJIMYUHBI U €UHULBI UX U3MEPEHUS.

buonorust: knerka, opraHuzMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIE€BObL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHBIE MOPOJbI, IOJE3HBIE HCKONAEMbIE, TOIUIMBO,
pECYpCHI.

TexHonorus: NMUUIEBblE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOUIUE
CpencTBa, JEKapCTBEHHBIE U KOCMETUYECKUE MIPEnapaThl, MaTeprabl U3 HCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

12 KJIACC

Teopernvyeckue 0CHOBbI XUMUM

XUMHUYECKUI 37eMeHT. ATOM. Sapo aroma, M30TOMbI. DJIEKTPOHHAs 00O0JIOYKA.
DHepreTUYecKre YpPOBHH, MOMYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIEMEHTHI.
OcobGeHHOCTH pacnpeieNIeHuUs SJICKTPOHOB MO0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YEeTHIPEX MEPUO0B. DIESKTPOHHAS KOH(DUTYpaIKs aTOMOB.

[lepponnueckut 3axkoH u llepmomuueckas cucTeMa XUMHYECKUX DSJIEMEHTOB
JA.N. MenneneeBa. CBsizb NEPUOAUUYECKOrO 3akoHa M llepuomnueckon CHCTEMBI
xumMuueckux dyeMeHToB [[.M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHS aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX WUMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYECHUE TEPUOIUYECKOTrO
3aKOHa B Pa3BUTUHU HAYKH.

CrpoeHnue BelecTBa. XUMUYECKas CBsI3b. BUbl XUMHUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJIipHAass M TMOJsIpHas, HWOHHAs, MeTainyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN W JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBsI3b. BaJIeHTHOCTB. DNEKTPOOTPULIATENBHOCTh. CTENeHb OKUCIICHUS. IOHBI: KaTUOHBI
Y QHHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSTHCTBA
cocTaBa BelllecTBa. TUIIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOWMCTBA BEIIECTB
OT TUTIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTre 0 nucnepcHbIX cucTeMax. MIcTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BemiecTB. ['eHeTWueckass CBsS3b HCOPTaHMYECKUX  BEIIECTB, IPHHAJJICIKAIIIX
K pa3jIMYHbIM KJIaccaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAIICHUS SHEPTHH MPU XUMUICCKUX PEaAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3Nu4HbIX ¢aktopoB. OOpaTuUMbIe
peakuuu. XuMu4eckoe paBHOBecue. DakTOphl, BIUSAIONINE Ha COCTOSHUE XUMUIECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuueckas auccouuanus. CuibHbie W cialOble anekTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCAasA, HEUTpanbHas, menaouHas. [lonamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OoOMeHa. [ UOpoau3 HeopeaHuueckux u
Op2aHU4ecKux euecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 00  snexkmponuze
pacniaeos u pacmeopos conell. llpumenenue s1ekmponusa.

JKCcNepUMEHTAJIbHbIE METO/IbI H3YUYeHHS BellleCTB U UX NPeBpalleHn i

Hemonctpanus Ttabmun «llepuoguyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. MenpaeneeBa», H3ydeHUE MOJCJIECH KPUCTAUIMYECKUX PEIIETOK, HaOIIOJeHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHHE MEPOKCHUAA
BOJIOpOJia B MPHUCYTCTBUM KATaIU3aTOpa, OMNPEIECIECHUE CPEObl pPacTBOPOB BEIIECTB
C TMOMOIIbI0 YHUBEPCAIBLHOTO WHIUKATOPA, PEAKIIUM MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLmn».

PacuéTHble 3a1a4n
PacyéTrel o ypaBHEHHMSIM XUMUUYECKUX PEAKIMH, B TOM YHUCIE TEPMOXUMUUYECKUE
pacuU€Thl, pacU€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs IOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenne HemeraimioB B Ilepmogmyeckoil cucremMe XMMHYECKHX
sanemenToB /.M. MenzaeneeBa u 0cCOOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMEpe KHUCIopona, cepbl, ¢docdopa u
yIaeposa).

XVWMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TaJIOT€HOB, Cepbl, a30Ta,
docdopa, yriaepona u KpeMHHs) U UX COCAUHEHHH (OKCHIIOB, KHUCIOPOICOAEPKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCIMHEHUN ).

[IprMeHenne BaKHEUIINX HEMETAIIOB U UX COCAMHEHU M.
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Meramnbl.  Ilosmoxxenne wmertauioB B llepuoauyeckor cCUCTEME XUMHYECKUX
anemeHToB J.M. MenaeneeBa. OCOOEHHOCTH CTPOECHHMSI AIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmue  ¢uzmdeckue cBolcTBa  MeTaioB. CrulaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAMPSIKEHUI METAJLIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crocoObl MOoaydeHHs: MeTaioB. Memannypeus. Kopposus memainnos.
Cnocobwi 3awumvt om kopposuu. [IpumeHeHne METaioB B OBITY U TEXHHKE.

JKcNepuMeEHTAbLHbIE METO/Ibl H3YUEeHHUs BEellleCTB U UX NMPeBpaleHuii

N3yuenne koiutekiuu «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/lady, HAONMIOJCHUE U OINUCAHUE JAEMOHCTPAIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KaYeCTBEHHbIEC PEaKI[MU Ha KATHOHBI METAJLIIOB).

PacuéTHble 3agaun

Pacuétel Maccel BeliecTBa WM O0OBEMA ra30B IO HM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce UM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PAaCUEThI
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB
MMEET MIPUMECH.

XuMuS U )KU3Hb

Ponp xmmunm B oOecrnedeHHMH HSKOJOTHYCCKOM, HDHEPreTHYECKOM M IMHIICBOM
0€30MacHOCTH, Pa3BUTHH MEIUIIMHBL. [IOHITHE 0 HAyYHBIX METOJaX MO3HAHMS BEIIECTB
Y XMMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOIIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJIYYEHUS
BAKHEHMIIINX BEILICCTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuayibl,  KpPACKH, CTEKJIO, KEepaMWKa,  MaTepUaJIbl
JUTSI DJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPTaHUYECKHEe U MUHEPAJIbHBIC YA0OPEHHUS.

XuMHusi H  3J0pOBbE YEJIOBEKA: IIPABWJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MAaCHOTO MCIOJB30BAHUSI TPENapaToB OBITOBOW XHWMHH
B NOBCEIHEBHOM KHU3HU.

MesxknpeaMeTHbIe CBSA3H

Peanuzanus MexXnpeIMEeTHbIX CBA3€H MPU U3YYEHUHU OOIIEe M HEeopraHM4ecKOu
XUMHH B 12 Kjacce OCYyIECTBISIETCS Yepe3 MCHOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUW, TaK W IIOHATUW, SIBISIOIIUXCS CHUCTEMHBIMHU I OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHbIH (DAKT, rUnoTe3a, 3aKOH, TEOPHUs,
aHaJln3, CHUHTE3, KiIaccu(uKaluus, MEepUOJUYHOCTh, HAOIIOAECHHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, ABJICHUE.

®usnka: MaTepus, SJHEPIrus, Macca, aToM, dJIEKTPOH, POTOH, HEUTPOH, NOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUIl ypOBEHb, BELIECTBO, TEJO, OOBEM,
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arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IUHUIBI UX W3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TMOPOJBI, TOJIE3HBIC HMCKOMAEMbIEC, TOILIUBO,
pECYPCHI.

TexHonmorusi: XWUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX  MATEPHUANIOB,  CEIBCKOXO3SIMCTBEHHOE  INPOM3BOACTBO,  MHIIEBas
IIPOMBILIJIEHHOCTb, (bapmaneBTUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpernaparoB, MNPOU3BOACTBO  KOHCTPYKIHOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00YUYaIOIIUMUCS
nporpaMMm CpeiHero oOmero o60pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HayduHO-MeToaudeckol OCHOBOM ISl pa3padOTKU  IJIaHUPYEMBIX
pe3ynbTaTOB OCBOEHUS MPOrPaMM CPEIHEro 00IIero 00pa3oBaHUs SABISIETCS CUCTEMHO-
NEATEIIbBHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIEro
0o0pa30BaHMs BBIJECIEHBI CIEAYIOUINE COCTABISAIONIHE:

OCO3HaHHME OOYYAIOUIMMHCS POCCHUHUCKOM TIpaXJaHCKOM HMJACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJu4he MOTUBALUU K 00YYEHHUIO;

L[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

FOTOBHOCTh M  CIIOCOOHOCTh OOYYaromMXCsi PYKOBOJCTBOBAaThCA B  CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, IPUCYLIMMU LIETOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJIMYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyIbTYPbl U CHOCOOHOCTH CTaBUTh LIEIH
Y CTPOUTH KU3HECHHBIEC TUUIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MTPEAMETA « XUMHUS») JTOCTUTAKOTCS B €JUHCTBE
yu4eOHOW M BOCHHUTATEIbHOW NEATEIBHOCTH B COOTBETCTBHUM C T'yMaHHCTUYECKUMH,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSAMHM U UJI€aJaMU POCCUIICKOTO
Ipa)1aHCKOT0 00IIeCTBa, MPUHITHIMU B 00IIECTBE HOPMAaMH U MpaBUJIaMU TTOBEJCHMS,
CIOCOOCTBYIOIIUMH  TIPOLIECCAaM  CaMOTO3HAHUSA, CaMOPAa3BUTHUS W HPABCTBEHHOTO
CTAaHOBJICHUS JINYHOCTH O0YUYaIOIIHNXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTra  «XUMHSD»  OTPa)XaroT
chOpMUPOBAHHOCTh ~ OMbITA IO3HABATENIbHOM W  MPaKTHYECKOM  JESTEIbHOCTH
o0yyJarouuxcs 1o peaau3aluy NPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHMSA:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYLHMOHHBIX NpaB M 00A3aHHOCTEH,
YBKEHUS K 3aKOHY M IIPABOIOPSIKY;

MPEJICTABIICHHS O COMUAIBHBIX HOPMaX M MpaBHIaX MEXKIHYHOCTHBIX OTHOIICHHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MEATEIBHOCTH MPH CO3JAaHUU YUEeOHBIX
IPOCKTOB, PEIICHUH yYeOHBIX W IMO3HABATEIbHBIX 3a]a4, BBITOJHCHHH XHMHYECKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3E PA3JIUYHbIX BUJOB YUE€OHOU AESATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIHTAHMSI:

LEHHOCTHOTO  OTHOUIEHUS K HCTOPUYECKOMY M HAYyYHOMY  HACIIEIUIO
OTEYECTBEHHOWN XNMHH;

yBaXEHUSI K TMPOIECCY TBOpUeCTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
OPUMEHEHUS XHWMHH, OCO3HAHHSI TOrO, 4YTO JIOCTHMIKEHUS HAYKH €CThb pe3yJibTaT
JUTUTEIHHBIX HAOIO/IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TPYyZa YYEHBIX U MIPAKTUKOB;

UHTEpECA U ITO3HABATEJIbHBIX MOTHBOB B IOJYYEHHHM M ITOCIECIYIOLIEM aHAIU3E
UH(OpMAIUH O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAITBHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTH,;

FOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE U TTOCTYIIKM CBOUX TOBAPUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCJIEACTBUAN ITUX IMOCTYIIKOB;

4) popMupPOBaHHUSI KYJIbTYPbI 310POBbI:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOTO U 0e30MmacHoro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMYy U ICHUXUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBwi 0€30MacHOro OOpallleHusT C BElleCTBaMU B  OBITY,
MMOBCEAHEBHOM KW3HU U B TPYIOBOM JAEATECIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
NOBEACHUS B CUTYALUSIX, YTPOXKAIOUIMX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHUSl TIOCHEACTBUA W HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIATAHMA:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B YICOHO-MCCIIEIOBATEILCKOM JISATSTLHOCTH,
00IIIeCTBEHHO TI0JIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIMATIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpEca K TMPAKTUYECKOMY H3y4eHHI0 Tpodeccuid  pa3lIuyHOro  poja,
B TOM 4YHCJI€ HA OCHOBE NTPUMEHEHUS MTPEAMETHBIX 3HAaHUN 110 XUMHH;

yBaXXEHUS K TPYLY, JIOJISIM TPYa U PE3yJIbTaTaM TPYAOBOM JAESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYAIBLHON TPAeKTOPUU 00pa30OBaHMs,
Oynymeld mpodeccun M peaqu3aiui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEN
o01IecTBa;
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6) 3K0JI0rM4eCKOro BOCIUTAHUS:

AKOJIOTMYECKH I€JI€CO00pa3sHOro OTHOLIEHUS K NPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MIOHUMAaHUS TJOOATBHOIO XapakTepa HSKOJIOTMYECKMX Mpo0ieM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsl HEOOXOAMMOCTH MCIIOJNb30BAHMS JOCTHKEHUM XUMHUH JUIsl pEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BaHNUS;

AKTUBHOTO HENPUATUSA ACUCTBUM, NMPUHOCALIMX BpEl OKPYKAIOIIEH NPUPOIHON
cpene, yYMEHHA MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE IOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Usl PA3BUTOTO DSKOJIOTMYECKOTO MBINUIEHUS, JKOJOTUYECKOW KYJIBTYPBHI,
ONBITA JESATEIBHOCTH SKOJIOTMYECKOM HAIPAaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
UMU B [103HABATEIbHON, KOMMYHUKAaTUBHOW U COI[MAJIBHOM NMPaKTHUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOSATH UAEC0JIOTUH XeMO(poouH;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MMOHUMAaHUs CreUM(PUKU XUMHUH KaK HAayKd, OCO3HaHMs €€ posid B (POPMUPOBAHUH
PAllMOHAIIBHOTO  HAy4YHOIO MBILUICHUS, CO3JAaHUM  LEJIOCTHOIO IIPEACTAaBICHUS
00 OKpY’KaroleM MUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, B IO3HAHUU HPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Npo0JIeM COXpPAHEHHS PUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUHU JJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMaHUCTHUUECKOW HAMpPAaBICHHOCTH W BAaXXHOW PpOJIM B CO3JaHUU HOBOM 0a3bl
MaTepuaIbHOW KyJIbTYpbl, PEHICHUU TIJI00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUSA
YeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUCCKON, TTUIIEBOM 1 IKOJIOTHYSCKON 0€30MacHOCTH,
B Pa3BUTHUM MEAMIMHBI, OOECIIEUEHUU YCJIOBHI YCIEIIHOTO TPyJda M 3IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXkI0r0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: IOHMMAHUS CYIIHOCTH METOHOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh IOJy4YaeMble
3HAHUS JJI1 aHaliu3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIEro MUpPAa U MPOUCXOISAIINX
B HEM WM3MEHEHUH, YMEHHMs JejlaTh 0OOCHOBAHHBIE 3aKIIIOUEHHSI HA OCHOBE HAyUYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHHS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIA PEIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeCca K MMO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUU IO XMMHUHM B COOTBETCTBHUH C KU3HEHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyJAa B pas3iMYHbIX cdepax MpodeccrnoHalIbHOM
NEeATEIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yibTaThl OCBOCHUS YUEOHOI 0 IpeaMeTa « XMMUs» Ha YPOBHE
cpeaHero od1ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIE IS (dbopMupoBaHus MHUPOBO33pEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIeHayYHbIe TOHSATHUS, OTpaXKaroIIue
I[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIU(PUKY METOI0B MTO3HAHUS, UCTIOTIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, YHEPIHs, SIBICHUE, MPOIECC, CUCTEMA,
HAYYHBIA (PaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIETOBAHHE,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCajJbHble yueOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHUKAaTUBHBIC,
peryisTuBHbIE), oOecneunBaromye GopMupoBaHue (GyHKIHOHAIBHOW IPaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIIuXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIE IEMCTBUS B TO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeameTHble pe3yJIbTaThl OTPAXKAOT OBJIQJACHUE YHUBEPCAIbHBIMU YUEOHBIMU
II0O3HABATEJIbHBIMU, KOMMYHUKATHBHBIMU U PETYJISITUBHBIMU JIEUCTBUSAMU.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTbH PE3YJIbTATHI ICATCIBHOCTH C MIOCTABJICHHBIMH LETAMU;

KCMOJIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICIISATh
XapaKTEPHbIC MPU3HAKHU TOHSATHM W YCTAHABJIMBATh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHATHUS JIJI1 00BSICHEHUSI OTJETbHBIX (DaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKuu;

yCTaHABJIMBAaTh MIPUYUHHO-CJIEACTBEHHBIEC CBSI3U MEXIYy  HU3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE pacCyXJeHUs (MHIAYKTUBHBIC, ICAYKTUBHbBIC, 110 aHAJIOTHN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PACCMATPUBAEMBIX  SIBIICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

IIPUMEHATh B IMPOLIECCE TMO3HAHUSA, HCIOJb3YEMbIE B XHMHUM CHUMBOJMYECKHUE
(3HAKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKHUI 3HAK
(cuMBOJI) BneMEHTa, XuUMUYeckas (opMmysa, ypaBHEHHUE XUMUYECKOHW pEaKmuu —
IIPU pellIeHUH yIeOHBIX MMO3HABATEIHHBIX M MPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TIPEICTABIICHUS IJIS BBISBJICHHUS XapaKTEPHBIX IPU3HAKOB H3yYa€MBbIX
BEIIECTB U XUMUYECKUX PEAKLIHHM.
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Bba3oBble uccienoBarenLCKHe 1eCTBUS:
BJIaJICTh OCHOBAMH METOJ 0B HAYYHOI'O IIO3HAHMS BEIIECTB U XUMHYECKUX PEAKLUI;
dbopMynupoBaTh 1€KW U 337a4d HCCIEAOBaHUs, UCIIOJIb30BAaTh MOCTABICHHBIE U
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS U
OCHOBBI JUIsI (POPMHPOBAHUS TUNIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHA HaOJI0aTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYyJIHpPOBaTh O0O0OIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JTOCTOBEPHOCTH PE3YJIBTATOB HCCIIEIOBAHUS, COCTAaBJIATH
000CHOBaHHBIN OTYET O MPOJEIAHHON padoTe;

MpUOOPETATh OMBIT YYEHUYECKON UCCIIEI0BATENLCKOW U MTPOEKTHOM JIEATEBHOCTH,
IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY ITOMCKY METOJIOB PELLIECHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B II03HAHUS.

Pabora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUA, CIpaBOYHbIE mocoOusi, pecypcel MHTepHETa),
aHAJIM3UPOBATh MH(OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHHBATH €€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

(opMyIHUpPOBATH 3aMPOCHl U IPUMEHSTH Pa3INYHbIE METO/IbI MPU MTOUCKE U OTOOpE
uHpopMaIuu, HEOOXOAUMOM JIJIs BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONpeieIEHHOIO TUIIa;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKu, TUarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHpopMalueit: MPUMEHSITh MEXIIpEIMETHbIE ((PU3NUEeCcKre U MaTeMaTUYeCKUeE) 3HAKU U
CUMBOJIBI, (GOPMYITBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEIICTBA
HATJISITHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC yUeOHbIe eiiCTBHS:

3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJie Juajora
W/WIU  JUCKYCCUHM, BBICKa3bIBaTh UACH, (OPMYIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTCJIIBbHO BBIITIOJITHCHUA HpGI[JIO)KCHHOfI 3aa4u,

BBICTYIIaTb C HpGSGHTaHHeﬁ PE3yJIbTATOB MMO3HaBaTeIbHOMN ACATCIBbHOCTH,
IMMOJYUYCHHBIX CaMOCTOATCIIBHO HJIIM COBMCCTHO CO CBCPCTHUKAMMH IIPHU BBIITOJHCHUUN
XUMHUYCCKOI0 OSKCIICPHMCHTA, HpaKTHqCCKOﬁ pa6OTI>I II0 HCCIICOOBAaHUIO CBOICTB
U3y4aeMbIX BEIECTB, pealu3aluyd y4eOHOro mpoekTa U (HOPMYIHPOBATH BBIBOJIBI
10 pe3ylibTaraM HpOBeI[éHHBIX I/ICCJ'ICI[OBaHI/Iﬁ HYTéM corjiaCoBaHu:A HOSI/II_II/Iﬁ B XO0J€
o0cyX/1eHUsI 1 0OMEHa MHEHHUSMH.
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PerynsitTuBHble YHHBEpPCaJbHbIe y4eOHbIEC JCHCTBUSA

CaMOCTOSATENIbHO IUTAHUPOBAaTh M OCYIIECTBIISITH CBOIO  [MO3HABATEIbHYIO
NEeSATEIbHOCTh, OmNpenensss e€ Ienu W 3aJadd, KOHTPOJIMpPOBAaTH M 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii ITOPUTM JCHCTBHI TP BBHITIOTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOCO0 MX
pelieHus ¢ y4éTOM MOTyYeHUS! HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIINIX;

OCYUIIECTBJISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTHM HA OCHOBE CaMOaHalu3a U
CaMOOIIECHKHU.

CrnenuajbHble MeTanipeAMeTHbIE Pe3yJbTAThI:

UCIIOJIb30BaTh COXPAHHBIE AHAIM3ATOPbl B PA3JIMYHBIX BUAAX JAEITEIBHOCTU (y4eOHO-
M03HABATEJILHOM, OPUEHTUPOBOYHOM, TPYI0BOH);

IIPUMCHATD oCsi3aTeJIbHBIN U CHYXOBOﬁ CITOCOOBI BOCIIpUATHA MaTCpHaAJIa,
YHuTaTh U IMMUCAThb C HCIIOJIb30BAHUCM pGJII)C(l)HO-TO‘IGLIHOf/'I CUCTEMBI JI. Bpaﬁﬂﬂ;
INPUMCHATb COBPCMCHHBIC CPCACTBA KOMMYHHUKAIINN U TI/I(i)JIOTGXHI/I‘-IeCKI/IG CpCaACTBa,

OCYIIIECTBIATh MPOCTPAHCTBEHHYIO M COIMAILHO-OBITOBYIO OPHEHTHPOBKY, 00Ja1aTh
MOOMJIIBHOCTEIO;

IPUMEHSATH IPUEMBI OTOOPA U CUCTEMAaTU3allud MaTepuaia Ha ONPENEICHHYIO TEMY;
BECTU CaMOCTOSITENIbHBIN MOUCK MH(OpMAIUY;

npeo0pa3oBbIBaTh, COXPAHATh U TepenaBaTh WHMOPMAIIUIO, MOTYYEHHYIO B PE3yJbTare
YTCHUS WIN AyIUPOBAHUSI;

MPUHUMATh y4acTHE B PEUEBOM OOIICHHUH, COOJIIO1ast HOPMBI PEYEBOTO ITHKETA;
aJICKBaTHO UCIOJIb30BaTh JKECThl, MUMHUKY B MIPOIIECCE PEUEBOTO OOIIEHUS;

OCYILIECTBJISATh PEUYEBOM CAMOKOHTPOJIL B Tpollecce Y4yeOHOU AesATEeIbHOCTH U B
MOBCEIHEBHON KOMMYHHKAIINH;

OLOCHMUBATH CBOIO P€Yb € TOUYKHU 3PCHUSA €€ COACPIKAHUS, A3BIKOBOI'O Oq)OpMJ'IeHI/ISI;
HaXOIHUThb I'PaMMAaTHYCCKHUEC U PCUCBLIC OIHI/I6KI/I, HCOOYCThI, UCIIPABJIATD UX;

IJIAHUPOBATh, KOHTPOJMPOBATH M OIICHUBATH y4deOHBbIC ICHCTBUS B COOTBETCTBUU C
ITOCTABJIEHHOW 3a/1a4€ii U YCIIOBUSAMU €€ Pealln3allu.

INPEAMETHBIE PE3YJIBTATHBI
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuyueckas XUMHUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN O XUMHUUECKOW COCTABJISIFOIICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBJIICHUN IPUPO/IBL, B HOPMUPOBAHUU
MBIIUICHUS W KyJIbTYPBI JIMYHOCTH, €€ (QYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHUS TMPAKTHYECKUX 3a7ad M DKOJOTHUECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U PUPOJHOU CPEJIE;

BJIaACHUC CUCTEMOM XMMHUUYECKHUX 3H&HHI>1, KOTOpas BKIIIO4YaCT: OCHOBOIIOJIAraromue
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NOHATUA (XUMHUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHas 000JOYKa aToMa, MOJIEKYJa,
BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBs3b, CTPYKTypHass (opmyna
(pa3BépHyTas U COKpal€HHas ), MOJb, MOJISIPHAs Macca, MOJISIPHbIA 00bEM, YTIIEPOIHBIN
CKeJeT, (GyHKIIMOHAIbHAs TPYIIa, paguKal, H30Mepus, H30MEpbl, TOMOJIOTUYECKUHN P,
TOMOJIOTH, YIVIEBOJOPOJBI, KHUCIOPOJA M a30TCOJAEpXKalllhe COCAUHEHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHMs oprannueckux BemectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XMMUU; MUPOBO33PEHUECKHE 3HAHUS,
JeXKalye B OCHOBE IOHMMAaHUs NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBJICHHM,
(akTOJIOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJIYyYEHUH U 0€30IacCHOM
UCIIOJIb30BAaHUM BAKHEMIIMX OPraHMYECKUX BEUIECTB B OBITY M IPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKa,;

cOPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEpHbIE MPU3HAKK IOHATHUH,
yCTAaHaBJIMBAaTh HX  B3aWMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOUIUE  ITOHATHUSA
IIPU OIIMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALCHUN OPTraHUYECKUX COCAUHEHNN;

CcOPMUPOBAHHOCT ~ YMEHHUW  HCIONB30BaTh  XMUMHMUYECKYKD  CHMBOJHKY
JUTSI COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOW ) popMyT
OPraHMYECKUX BEILECTB U YPAaBHCHUN XUMHUUYECKUX DEAKLMM, U3rOTaBIMBATh MOJIEIU
MOJIEKYJl OpPraHMYECKMX BEIIECTB i1 WIUIIOCTPALMM HMX  XUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NPUHAMICKHOCTb H3YUEHHBIX
OpPraHMYECKUX BEILECTB M0 MX COCTaBY U CTPOCHMIO K OIpeNeIEHHOMY KIlacCy/TpyIie

21



COCNMHEHUN  (YIJIEBOJAOPOABI,  KHCIOPOJ W  a30TCOJAEpXkalUe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHHUs), JaBaTh MM Ha3BaHMUsS MO CHCTEMaTUYECKOU
Homenknatype (IUPAC), a Takxe NPUBOAWTH TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHWYECKHX BEIIECTB (3TUJICH, MPOIUJICH, alleTUIICH, STUIICHTIIMKOIIb, TIIUIIEPHUH, (DEeHOI,
dbopmanbaerua, areTalbIeTu, MypaBblHAsT KUCJIOTA, YKCYCHAs KHCJOTa, OJECHHOBAs
KHCJIOTa, CTEAPUHOBAsI KMCIIOTA, TITI0K03a, GPYyKTO3a, KpaxMal, HEeJUTI003a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUIBI XUMHUYECKOM CBSI3U B OPTaHMUECKIX
COeAMHEHUSIX (OAMHAPHBIC U KPATHBIE);

c(hOPMUPOBAHHOCTh yYMEHHUS NPUMEHSATH TMOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiecTB A.M. BytiepoBa st 0OBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTpOeHUE, puznueckue u
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIllECTB (METaH, 3TaH, 3TWJICH, MPOIMWICH, aleTulieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30i1, METaHOJ, AITaHOJ, ATUJICHIJIUKOIb, TIUIEPUH, (EHOJ, aleTalbIerHI,
MypaBbUHAasi U YKCYCHas KHUCJOTBI, TJIFOKO3a, Kpaxmaj, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXKIY HUMH YpPaBHEHUSMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCTIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaThb HWCTOYHUKH YTJIEBOJOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIM Ta3, yrojib), CIOCOOBI MX MEPEepadOTKH M MPAKTHUYECKOE
IpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTH YMEHUM TPOBOJAUTH BBIUUCICHUS 110 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTAa PEAKIUU T10
U3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO U3 HCXOJHBIX  BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
Hay4YHOT'O MO3HAHUA, UCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUH BEIIECTB U XUMHUYECKHUX
sABJeHUN (HAOMIOJEHNE, W3MEpPEHUe, DKCIEPUMEHT, MOJCIMPOBAHHUE), MCIOJIb30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS ISl IPUHSTUSL PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

chOPMUPOBAHHOCTh YMEHUW COOJIIOAaTh TMpaBWIa TMOJIB30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHEIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIIICHUS C BEIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSAMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOpMUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBATh W BBIMIOJIHATh  XMUMHYECKUN
AKCHEPUMEHT (TIPEBpAllEHUsT OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJIYYEHUE
ATUJICHA M M3YyYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
neHaTypanus OeNKOB MpW HarpeBaHWH, I[BETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpallleHUH C BEIIECTBAMU U JIaOOPATOPHBIM
000pyI0OBaHUEM, NPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO JKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUH COOTBETCTBYIONIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHMI  KPUTUYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
UH(pOpPMaIINIO, IOJTYyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaCCOBOM MH(pOpMAIH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOro
NIOBEJICHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B LEJIAX COXPAHEHMSI CBOETO 3/I0POBbS U
OKpY’)KaroIlel NPUPOAHON Cpellbl, OCO3HABaTh OINACHOCTb BO3JEHUCTBUS HA IKUBBIC
OpraHu3Mbl ONPEIETEHHBIX OPraHNYECKHUX BELIECTB, MOHMUMAs cMbIca noka3arens [1/K,
NOSICHATh HAa MNpPUMEpPax CHOCOObIl YMEHBIICHHS M MPEAOTBPALICHUS WX BPEIHOTO
BO3/ICICTBUS HA OpraHU3M YEJIOBEKa;

Uig  00yYarolmMXCcsi € OrPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

IV CIENbIX M CIa0OBUIANIMX OOY4YarOIIMXCs: YMEHHUE HCIOJB30BaTh pelbeHO
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

12 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeoOpraHWYecKas XUMUSH
OTPaXKAKOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XAMHUYECKOU COCTAaBJISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHHU B MO3HAHUU SIBIICHUW TPUPOJBI,
B (OPMUpPOBAHMM MBIIIJIEHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHUOHAIBLHOU
I'PAMOTHOCTH, HEOOXOIWMOW IS PEIICHHS NPAKTHUYECKUX 3aJad M OKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTD,
AJEKTPOOTPULIATEILHOCTh, CTEIEHb OKHCICHHUS, XUMHUYECKas CBs3b (KOBaJIeHTHas,
HMOHHas, METANINYECKasi, BOAOPOJIHAS ), KPUCTALIMYECKAs PEIIETKA, TUIIBI XUMHUYECKUX
peaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJIUTHI, FIEKTPOJUTHIECKAs AUCCOLMAINS,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOM pEakiuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTUYECKOW JIUCCOILMAIIUH,
nepuoanueckui 3akoH .M. MeHneneeBa, 3akOH COXpaHEHUS MACChl BEUIECTB, 3aKOH
COXpaHEHMS W TMPEBpaIEHUs SHEPTUM MPU XUMHYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XHMHUH, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIMe B OCHOBE
MOHUMAHUSI TMTPUYMHHOCTH M CUCTEMHOCTH XHMMUYECKUX SIBJICHHM, (PaKTOJOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyYCHUH 1 0€30MaCHOM HCITOJIb30BAHUT BAKHEHTIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC TNPU3HAKKA TOHSATHUH,
YCTaHABIIMBAaThb WX B3aWMMOCBS3b, HCIOJIb30BaTh  COOTBETCTBYIOIIME  IOHSTHUA
IIPY ONMCAHUH HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILICHUM;
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chOPMHUPOBAHHOCTh ~ YMEHHMH  HKCIOJNB30BAaTh  XMMHYECKYID  CHMBOJIUKY
JUIs  cocTaBieHus (GOpMyJ BEIIECTB M YPaBHEHMM XHMHMYECKHX  PpEaKIHid,
cucreMatuyeckyto HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Has U3BeCTb, IUTHEBAS COJA, IUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUW OMNPENENSITh BaJEHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJIeHTHasi, MOHHAsl, METAJUIMYEeCKas, BOJOpPOAHAs) B COCIUHEHUSX, THUI
KPUCTaJUIMYECKOW PEeIIETKH KOHKPETHOTO BEIIEeCTBAa (ATOMHAs, MOJIEKYJISIpHAS, HOHHAS,
MeTaJuInYecKas), XapakTep cpebl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh NPUHAMJIECHKHOCTh HEOPraHUYECKUX
BEILIECTB IO MX COCTaBY K OIpPEAEIEHHOMY KJacCy/Tpynne COE€IUHEHUN (MpOCThIe
BEI[ECTBA — METAIbI U HEMETaJUIbl, OKCHJbl, OCHOBAHHS, KHUCJIOTHI, aM(pOTEepHBIC
TUJIPOKCH/IBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI HNEPUOAMUYECKOIO 3aKOHA
JI.W1. MenneneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHUYECKUX dJIeMeHTOB 14 mnepuonoB Ileproguyeckol CHCTEMBI XUMHUYECKUX
anemeHToB JI.W. MeHaeneeBa, HCIOIb3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH,
(QHEPreTUYECKHE YPOBHM», OOBICHATH 3aKOHOMEPHOCTM M3MEHEHHS CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUU O mepuoaaM W rpynmnam l[lepuoamyeckoit
CUCTEMBI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOWMCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAAThb
CyLIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BELIECTBAMU
C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

chOPMHUPOBAHHOCTh  YMEHHSI  KJIIACCH(PUIIUPOBATh  XUMHUYECKHE  PEaKIUu
[0 PA3JIMYHBIM IpPU3HAKAM (YUCIY M COCTABY PEArupyroIIUX BEUIECTB, TEIJIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTETNeHEH OKHUCICHUS JJIEMEHTOB, OOpaTUMOCTHU
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
MIOJIHBIE M COKpAIEHHBIE YPAaBHEHHS PEAKIMi MOHHOTO OOMEHA, yUWTHIBAs YCIOBUS,
IIPY KOTOPBIX 3TU PEAKLIHMU UAYT A0 KOHLA,

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJUTH  PEAKLUMH,  TMOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB PA3JIMUYHbIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEIECTB;

c(OPMUPOBAHHOCTh  yYMEHUH  pPACKpPHIBATH CYIIHOCTb OKHCJIUTENIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaKuui;
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c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiuy OT PA3IUYHBIX (HAaKTOPOB; XapaKTep CMEILIEHUS XMMUYECKOrO0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUUYECKHUE IMPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHUS CEPHOM KHUCIOThI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIMMX HAYYHBIX MPUHIIAITIAX U IKOJIOTHICCKUX
npo0iemMax XuMHUYECKOTO MMPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUHN MTPOBOUTH BHIYUCICHUSI C UCTIOIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUYECKHUX
peakImsIX, MacChl BElIecTBa WK 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3¢ dekTa
peaKuuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPaHEHUS
SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWia IOJIb30BAHUS XUMHUYECKOU
MOCyJ10i U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPAaBUIIA OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  IJIAHUPOBATH U BBIIOJHATH  XMUMHYECKUN
AKCHEPUMEHT (pasjioKEeHUE TMEepoKCcHAa BOAOpPOJa B MPUCYTCTBUU KaTaau3aTropa,
ONPENECTICHUE CPElIbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBLHOIO HWHAUKATOPA,
BIIUSIHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIUU, Peakiiui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIMU Ha CyJb(aT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHWUSI, pellIeHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaibsy u «HemeTramib)
B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH MPHU 0OpAIlleHUH C BEIIECTBAMU U
Ja0opaTopHbIM  00OpyIOBaHUEM,  NPEACTaBIATh  PE3yJbTaThbl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pEaKIUid U
dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
uHoOpMaIMIOo, TIOJYYaeMyld H3 pPa3HbIX HCTOYHHKOB (CpEICTBAa  MacCOBOM
KOMMYHUKaIu, THTepHeT u apyrux);

c(hOpPMHUPOBAHHOCTH YMEHUH COOIOAThH MIPaBUiIa SKOJIOTUUYECKH TIeJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JACATEIHHOCTU B IEJIAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXawlel TPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JICHCTBUS Ha >KUBBIC
OpPraHW3Mbl ONPEACIEHHBIX BEIIECTB, MOHMMAas cmbica mnokazarens [IJIK, moscHATH
Ha MpuMepax CIocoObl YMEHBIIEHUS W MPEIOTBPAILCHUS] UX BPEAHOTO BO3JCHCTBUS
Ha OpraHu3M YEJIOBEKA;

JUIsE  OOYyYaroIIMXCsi C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYNMHBIX METOJax MO3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh peilbedHO
TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiI.
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CrnenuajbHble pe3yJbTaThl:

BIAJICHUE TIPaBWJIAMH 3amucd (POpMyNT W CHCIHAIBHBIX 3HAKOB IPH HMCIOJb30BAaHUHU
penbedHO-TOoueuHOM cucteMsl JI. bpaiins.

BIAJCHUE OCS3aTENbHBIM CIIOCOOOM OO0CHENOBaHUS M  BOCIHPHUSATUS pelbedHbIX
U300paKeHUN (MIUTIOCTPALIUiA, CXEM, MAaKETOB, YEPTEKHBIX PUCYHKOB U T.II.).

YMCHHUC BBIIIOJIHATE IIPOCTBIC peﬂbeq}HHC PHUCYHKH MW IIOCTPOCHHUA IIPpU ITOMOIOHU
CIICOUAJIBHBIX THCTPYMCHTOB.

BJIQJICHUE TEXHUKOW mpeoOpazoBaHusi (GOpMya U BBIPAKEHUH MPH HCHOJIB30BAHUU
cucremsl JI. bpanns.
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TEMATHUYECKOE INIAHUPOBAHUE

11 KJIACC
HanmenoBanue
No KommuectBo OcHOBHBIE BU/IbI ACSTEILHOCTH
pa3liesoB U TEM [IporpammHoe conepkanue
n/m 4acoB 00yYarommxcst
y4eOHOTO0 IpeameTa
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYECKO XUMHH

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYEeCKUX
COEAMHEHUM

A.M. bytneposa

3

IIpenmeT opraHu4EeCKOU XUMUH:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHUE B I10JIyYEHUU HOBBIX BELIECTB
Y MaTtepuainoB. Teopus CTpoeHUs
OPraHUYECKUX COCIUHECHUMN

A.M. bytnepoBa, €€ OCHOBHbBIE
nosioxkeHusi. CTpyKTypHbI€ (OPMYJIBI
OpraHn4ecKux BemecTs. ['omonorus,
n3oMepust. XUMHUYECKast CBSA3b

B OPTAHUYECKUX COCAMHECHUSIX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiracCupuKauuu
OpraHn4eckux Beuiects. Homenknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMarnueckas) U TpPUBUAIbHbBIC
Ha3BaHUS BAKHEUIINX MTPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCNePUMEHTAIbHbIE METOAbI
U3yYeHHsI BELIeCTB U UX NpeBpaLlleHuii:

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSTUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIUBATH UX
B3aUMOCBSI3b.

[IpuMEHSATH OJIOKEHUS TEOPUU
CTPOCHUSI OPraHUYECKUX BEIIECTB

A. M. BytnepoBa j1st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTaBJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHOMN ) PopMyIT OPraHUYECKUX
BEIIECTB.

OnpenensiTe BUJIbl XUMUYECKON CBS3H
(onIuHapHbBIE, KPATHBIE) B OPTraHUYECKUX
COCTMHEHUSIX.

PackpsIBaTh poJib OpraHU4E€CKO XUMUN
B IIPUPO/IE, XapaKTEPU30BaTh €€
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e J[emoHCTpaIUu:

— O3HAKOMJICHHE C 00pa3iamMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIIEHUTIO
OpPraHUYECKUX BEIECTB IMPU HArPEBaHUU
(rutaBieHue, 0OyTJIMBaHUE W TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJIEITMPOBAHNUE MOJIEKYIT
OpraHUYECKUX BEIIECTB

3HaYCHHE B KU3HU YEIIOBEKA,
WUTIOCTPUPOBATH CBA3H C APYTUMU
HayKaMHU.

Habmtonath u onuchIBaTh
J€MOHCTPALIMOHHBIE ONBITHI; TPOBOAUTD
U ONUCHIBATh 1TaOOPaTOPHBIE ONBITH U
npaKTHUIecKue paboThl

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [IpenenbHbie
YTIEBOIOPOIBI —
AJTKAHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH psill. MeTaH 1 3TaH —
MPOCTEUIIINE MPEICTABUTEIM AJIKAHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
dbu3nIecKre 1 XUMUICCKHE CBONCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXO0XJICHUE B MPUPOJIE, TTOTYyUYCHUE U
MPUMEHEHHUE

2.2 | HenpenenbHbIE
YTIEBOIOPOIBL:
QJIKEHBI, AJIKATUCHBI,
AITKAHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psifl. DTHIIEH —
MIPOCTEUILINH NTPEICTABUTEID AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakiu TuIpupOBaAHHS,
raJIOTeHUPOBAHMS, THIPATALIUH,

PackppIBaTh CMBICII U3y4aeMbIX
MOHATUH (BBISIBIISATH UX XapaKTEPHbIE
NPU3HAKH), YCTAHABIMBAThH UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIME ITOHATHUSA

IIPY ONMCAHUU COCTABA, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUISl COCTaBJIEHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN ) (hOpMyJT OpraHUuYECKUX
BEILIECTB.

YcraHaBauMBaTh NPUHALIEKHOCTD
BEILIECTB K OIPENEIEHHOMY KJIACCy
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OKHUCIICHUS U TIOJTUMEPU3ALIAHN )
Hax0>JICHUE B IPUPOJIE, ITOTYUYCHHE U
MIPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHE, PEAKIIHS TOJTUMEPU3ALINHY,
PUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
AlleTUIIEH — POCTENUIINIA
MPEJCTABUTEINb A IKUHOB: COCTaB,
XUMHUUYECKOE CTpOCHUE, PU3NUECcKue U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOTYUYEHHUE U TPUMEHEHUE

2.3

ApomaTtudeckue
YTIIEBOAOPOABI

ApeHbI: O€H30JI U TOIYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bu3nYeCKUe 1 XUMHYECKHUE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTYyYEHUE

1 IpuMeHeHne. Biausaue 6en3ona

Ha OpraHu3M 4ejioBeKa. I 'eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYyPE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOIOPOOB.

OnpenensiTe BUIbI XUMUYECKOU CBS3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHMUE,
IIpUMEHEeHHE, GU3UICCKUE U
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHNE
CITOCOOBI MTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJIOPOIOB (METaHa, 3TaHa,
STUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUii C UCITOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipupoaubie
UCTOYHUKH
YIJI€BOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). [TpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHUE
B IPOMBIIIJICHHOCTH U B OBITY.
KameHHBI yroyb 1 IPOIyKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHMs BellecTB

U UX NPeBpalleHui:

e J[emoHCTpaIuu:

— koymekunu «Hedtb» u «Yroiby;

— BUJeo(parmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— KayeCTBEHHOE OIPEIEIICHNE YIIIEpoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEUIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
IJIaCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEIUPOBAHNE MOJIEKYI
YTJIEBOJIOPOJIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuyeckue paboThI:

Ne 1. TTonydenue sTuIeHa U U3yYEHUE
€ro CBOMCTB.

XapakTepu3oBaTb HCTOYHUKHU
YTJIEBOJIOPOJHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JJaOOPATOPHBIE ONBITHI U
IpakTH4ecKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/JIbl K1 000PYIOBAHHUSI, & TAKIKE
npaBujIaM OOpalIeHHsl C BEIIeCTBaMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHHSI 1Ta0OPATOPHBIX OMBITOB U
MPAKTUYECKHUX padoT M0 MOJIYYEHUIO U
M3YYEHUIO0 OPraHUYECKHUX BELIECTB.
IIpencraBisaTs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHHM COOTBETCTBYIOLMX PEAKLINI
U JIeN1aTh BHIBOJIbI HA X OCHOBE.
[TpoBOANTE BBIUUCTICHUS

IUTSL ONIPEAEIIEHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHUYEeCKOTO BEIlECTBa,
M0 YPaBHEHUIO XUMUYECKON pEaKIUH.
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e PacuérHrble 3a1auu:

— OIIpEIENIEHNE MOJIEKYJIIIPHON
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJICMCHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOU
peakuuu

CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO TIO3HABATENIBHYIO
HeSITeIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JESITeTbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:ka

e OPraHu4eCKuec COCAUHCHUA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIEC CIUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHE K XUMUYECKUE
CBOMCTBA (peaKIUU ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHoOroaToMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOE CTPOEHHUE,
dbuznyecKre 1 XMMUYECKHE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJlJIaMU, Ka4e€CTBEHHAs peaKIus
Ha MHOTOQTOMHBIE CITUPTHI).
dusnosornueckoe 1eUCTBUE

Ha Opranu3M uejoBeka. [I[pumeHeHue
TJIMIEPUHA U STUJICHTJIUKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH), YCTAaHABIUBATH UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IMOHATHUS

MIPY OITMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHAN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
IUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOpMyJT OpPraHUuYECKUX
BELIECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILECTB K ONPEACIIEHHOMY KJIacCy

10 COCTaBy M CTPOCHHIO, HA3bIBATh UX
10 CUCTEMAaTUYE€CKO HOMEHKIIATYDE;
MIPUBOIUTH TPUBUATIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
buznyecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M denoseka. [I[pumenenune
dbeHomna

3.2

AJBIIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 23hups

Anpaeruapl: popMalbaeru u
alneTanbAeru]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkrue 1 XuMUYECKHE CBOMCTBA
(peakiuu OKUCIEHUSI U BOCCTAaHOBIICHHS],
KAueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OIHOOCHOBHBIE MPEICTBbHBIC
KapOOHOBBIE KUCIIOThI: YKCyCHasI
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmiue cBoiicTBa KUCIIOT, peaKus
TEpUPUKALINN ), TOJYUCHHUE U
npumeHenue. CteaprHOBas U OJIEMHOBAs
KHUCJIOThI KaK MPEICTaBUTENIN BbICILINX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJIH
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnoxHble 3(pupbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['niponus
CIIOXHBIX 3PupoB. XKupsl kak

OTAEIBHBIX MTPEACTABUTEIICH

KU CJIOPOJICOIEPKAIINX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
NpUMEHEHUe, GU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOTYYEHHUS] TUITUYHBIX
MPEJICTABUTENEN PA3TMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIUX COEAUHEHNI
(MeTaHo1a, A TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaabaeruia,
aleTanbJerua, YKCyCHON KMCIIOTHI,
TJIIOKO3bI, CaXapo3bl, KpaxMaia,
1IEJUTIOJI03b] ); BBISBIISATH T€HETUYECKYIO
CBSI3b MEK/ly HUMH U TTOATBEPKAATh €&
HaJIMYUE YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIuii C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpPMYI.

OnuceIBaTh COCTaB, XUMHUYECKOC
CTPOCHHUE U ITPUMEHEHUE KUPOB,
XapaKTEepU30BaTh UX 3HAUCHHUE

IS 5KU3HEIESATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ACUCTBUS
Ha JKMBBIC OPTaHU3MBbI ONTPEAETIECHHBIX
OPTraHUYECKHUX BEIIIECTB, MOSICHATh

Ha MpUMepax CrocoObl YMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. ['uaAponIn3 kupoB

3.3

YTieBoanl

VYTreBoibl: coCcTaB, KiaccuduKaIus
yTI€BOAOB (MOHO-, TU- U
noscaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOCHHOCTH CTPOEHUS MOJICKYJIBI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OpOKEHHE
TJIFOKO3b1), HAXO0XKJICHHUE B MPUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCKas
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykrTosa kak
H30MED TITIOKO3HI.

Caxapo3a — mpeaCcTaBUTEIb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B MPUPOJIC U MPUMEHEHUE.
Kpaxmai u uennroo3a Kak NpupogHbIE
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
LEJUTIONI03bI, PU3NUECKHEe U XUMUYECKUE
CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs PEAKIUS C UOJIOM).
JKCNepUMEHTAIbHbIE METOAbI
U3y4YeHUsl BelleCTB M UX MpeBPaLIeHUii:

Y TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HaOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIepUMEHTa (J1a00paTOPHBIE OTBITHI U
npakTH4ecKue paboThl).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPH UCTIOJIb30BAHUN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAK¥KE
MpaBuJiaM OOpalieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y IPAKTUIECKUX PadOT IO MOTYICHUIO
Y U3yYEHUIO OPraHMUYECKUX BEIIECTB.
[IpencraBasTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIINI
U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BEIYUCIICHUS

IUISL OTIPEJICIICHUST MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHUIO XUMHUYECKOHN peakIny.
CamMoCTOATENBHO MIAHUPOBATH U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
JesITeNIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBIE OIBITHI:

— FOpPEeHHE CITUPTOB;

— B3aUMOJICUCTBUE TIUIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIE PEAKIINU alIbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCHUIOM
meau(Il));

— B3aUMOJEHCTBHE KpaxMalia ¢ HOJIOM.
e [IpakTryeckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacuéTHbie 3a1au:

— ONPENEIICHUE MOJIEKYJIIPHON
(bOopMyJITbI OPraHNMYECKOTO BEIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB U 110 Macce
(oO0beMy) IPOTYKTOB CrOpaHus;

— pacy€Thl IO YPABHEHUIO XUMUYECKOM
peaxiuu

y4acTHue B TPYIIOBON yueOHOU
NEATEIIbHOCTH

Hroro no pazgeny

12

Paznen 4. AzoTconep:kaiiue opraHndecKue coeInHeHUs!

4.1

AMUHBI.
AMMWHOKHUCIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, (PU3NYECKue 1
XUMHUYECKHE CBOMCTBA (peaKiuu

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBSI3b, UCIOJIb30BATH
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C KHCJIOTaMHU M TOPSHUS ), HAXOXKICHUE

B IIPUPOJIE. AMUHOKHCIIOTHI KaKk
aM(OTEPHBIC OPraHUYECKHUE COCTUHCHUSL.
du3nyecKre ¥ XMMUYECKHUE CBOMCTBA
aMUHOKHUCIIOT (Ha IPUMEPE TIIMINHA).
buonorndeckoe 3HaUeHNE AMUHOKHUCIIOT.
CunTe3 IenTHI0B.

benku kak MpUpoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, KAYCCTBEHHBIC PEAKITUN
Ha OCJIKH.

IKCcrepUMeHTATbHbIE METObI
M3y4YeHHUsI BelleCTB M X NMpeBpaIleHMii:
e JleMOHCTpaLu:

— JIeHaTypalus OCJIKOB MPH HarpeBaHUU;
— I[BETHBIC pEaKIINH OCIIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU ONHCAHUU COCTABA, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHCHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUTSL COCTaBIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOMN ) (hOpMYJT OpPraHUYECKHUX
BEILIECTB.

OnpenensiTe MPUHAIIEKHOCTD BEIIECTB
K ONPENEIICHHOMY KJIACCY IO COCTAaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/EJIbHBIX MPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI MOTYYEHUST TUTTUIHBIX
MIPEACTABUTENEN a30TCOAECPIKALINX
COEIMHEHUI (METUJIaMUHA, TIIUIUHA,
OCJIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH
Ha MIpUMEpPaX 3HaUCHUE OEIKOB

IUIsl OpraHu3Ma 4eioBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl NO3HAHUS — HAOIIOAATh U
ONMCHIBATh JIEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILIECTBIISITH CBOIO IIO3HABATEIBHYIO
NEATEIbHOCTD; TPUHUMATh AKTUBHOE
y4acTHe B IPYNIOBON y4eOHOM
NEeATEIIbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJIsipHbIE COCINHEHUS

5.1

IInactmacchl.
Kayuyku. Bomokna

1

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COETMHEHMIA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN — MTOJIMMEPU3ALU U
MOJIMKOHICHCALIHSL.

ITmacTmacchl (MMOIUATHIICH,
MOJIMIPONUJIEH, TOJTUBUHUIXJIOPUI,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KayqyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBINA U
M30IPEHOBBIN ). BolOKHA: HATypaabHbIE
(XJIOTOK, EPCTh, MIENK),
MCKYCCTBEHHbIE (all€TaTHOE BOJIOKHO,

Brnagers n3ydyaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHATUN U PUMEHSTH ATH
TOHSITUA MPU OMTMCAHUHU COCTaBa U
CTPOCHUSI BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKHX BEIECTB,

TUIS1 OOBSICHEHHS OTIEIBHBIX (DAKTOB M
SIBIICHUH.

Hcnonb30BaTh XMMHUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (hOpMYIT
BEIIECTB U YPABHEHUH PEaKLUN
MOJMMEPU3AIUN U TIOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJIee pacpoCTpaHEHHBIX BUI0B
MJIaCTMACC, BOJIOKOH; MPUMEHEHHUE
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BHCKO03a), CHHTETHYECKHEe (KarpoH 1
JIaBCaH).

JKCNePUMEHTAIbHbIE METOAbI
HU3yYeHNsI BeleCTB U UX NMpeBpallieHuii:
e J[emoHCTpaIUu:

— O3HaKOMJICHHE ¢ 00pa3aMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAYYyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl T03HAHUS — HA0JII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro no pazgeny 1
OBUIEE KOJIMYECTBO 32
YACOB I10 TTPOT'PAMME
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12 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpemMera

No
T\

KomnnuectBo
4acoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Pa3znen 1. Teoperuueckue 0CHOBBI XUMHUM

1.1 | Ctpoenue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CUCTEMa XUMUYECKUX
AIIEMEHTOB

J.1. MeHneneeBa

3

Xumuueckuii ssiemeHT. Atom. CocraB
aTOMa, U30TONBI. DIIEKTPOHHAS
0005104Ka. DHEPreTUYECKUe YPOBHH,
MOJYpPOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amemenTel. OcobeHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaX MaJbIX U
OOJIBIIIUX TIEPUOJIOB. DIEKTPOHHAS
KOH(UTypaIus aTOMOB.
[Tepunoanyeckuii 3aK0H 1
[Tepuoauueckast cucteMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa. CBs3b
MEPUOANYECKOT0 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEIIECTB IO rpyInam u
nepuojaM. 3Ha4eHHE MePUOANIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUM (BBISBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /1. 1. MenpeneeBa u
JEMOHCTPHUPOBATH €r0
CUCTEMAaTHU3UPYIOIIYIO,
OOBSCHUTETLHYIO M IPOTHOCTUYECKYTO
byHKIMY.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
aneMeHTOB 1-4 nepruoaoB, UCIOJB3YS
MOHSATHS S-, P-, 0-271eKTPOHHBIC
opOuTaNH, YHEPreTUIECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
HM3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U TPyIIIam
ITeprnognuecko CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIeCTB U UX NMpeBpallleHuii:
e J/lemMoHCTpauu:

Buaei Tabmun «llepuoanueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BellecTna.
MHuoroobpasue
BEIIICCTB

CrpoeHue BelecTBa. XUMUYECKAS CBSI3b.
Bunpsl (koBasieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). BomopoaHas cBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETIeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS.

3aKOH MOCTOSHCTBA COCTABA BEIIECTBA.
Tumel KpUCTAITMYECKUX PELIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCIEPCHBIX CUCTEMAX.
Uctunnsie pactBopbl. KonnyecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JIOJIsI BEIIECTBA B PacCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MPU3HAKHN) U PUMEHSATH 3TH TTOHITHUS
P ONKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICTBHBIX
(haKTOB U SIBJICHHIA.

Onpenensatb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJTTNYECKO, BOJIOPOJIHON)

B COCJIMHEHUSIX; TUTT KPUCTAJTMTIECKOM
PELIETKA KOHKPETHOI'O BELIECTBA.
OnpenensaTs BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHUYECKHUX JIEMEHTOB

B COCIMHEHUSAX PA3IMYHOTO COCTaBA.
[IpoBOIUTH BEIYUCTICHUS

C UCTIOJIb30BAaHUEM TIOHATHUS «MACCOBasI
JI0JIs1 BEILIECTBA B PACTBOPEY.

BrangeTs n3ydaeMpIMA XUMHUYECKUMU
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Krnaccudukanys HeopraHUM4eCKUX
coenunenuid. Homenknarypa
HEOPraHNYECKHUX BEIECTB.
JKCIepuMeHTATbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBPallleHMii:
e JleMOHCTparuu:

— MOJIEJIM KPUCTAIUNIMYECKHUX PEIIETOK.
e Pacuérnble 3amaun:

— pacueThl C UCIOJIb30BAHUEM MOHSITHS
«MaccoBas J0Ji1 paCTBOPEHHOTO
BELIECTBA»

13

XUMHUUYECKUE
peakuun

Xumnueckas peakuus. Knaccudukanus
XUMUYECKUX PEAKLIUN B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMUYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3IM4HbIX pakTopoB. OOpaTuMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@aKTOpBI, BIUSIOLIME HA COCTOSTHUE
XUMHAYECKOTO PABHOBECHSI.

[Tpunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
CunbHble U ciadble anekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas,
HEUTpalibHAas, [IeJI0UYHasA. BogopoaHbIi

MOHSATUSAMH.

OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOUN peakiiuu OT pa3InyHbIX
(hakTOpOB.

Onpenensarb XxapakTep CMEIIeHUs
XUMHYECKOTO paBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (mpunuu Jle [latensbe).
CocTaBisTh ypaBHEHHUS PEAKIIUAN
Pa3JIMYHBIX TUIIOB; MOJIHBIC U
COKpalIEHHbBIEC YPABHEHUS pEaKIUN
MOHHOTO OOMEHA, YYUTHIBAs yCIOBHUSI,
MIPU KOTOPBIX 3TU PEAKIIUU UITYT

710 KOHIIA.

Ncnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl MO3HAHUS — IPOBEJICHHUE,
HaOJII0/ICHHE U ONUCAHUE XUMHYECKOTO
HKCIIEpPUMEHTA (IeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOThI): 1O OMPEACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKIINI1
MOHHOT'0 OOMEHA, BIUSIHUIO PA3TUYHBIX
(haKTOPOB Ha CKOPOCTh PEAKITUH.
CrnenoBarh npaBujaM MOJIb30BaHUS
XUMHUYECKOUN TTOCYI0M 1 1ab0paTOpHBIM
000py/I0BaHUEM.

IIpencraBiATs pe3yabTarhl
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nokasareib (PH) pactBopa. Peakiun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XHUMUH.
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[Iprmenenue aneKTpoaun3a.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BelleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— pa3JIoKEHUE NEPOKCHUAA BOJAOPOA

B [IPUCYTCTBHUM KaTaJIN3aTOPA.

e JlaGopaTOpHBIE OTBITHI:

— IPOBEAECHUE PEaKUi HOHHOTO
oOMeHa;

— ONPENEIICHHUE CPeIbl PACTBOPOB
BEIIIECTB C TOMOIIbIO YHUBEPCATBHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusaue pa3nuusbix GakTopoB
Ha CKOPOCTh XMMHUYECKOUN pEAKIIUH.

e PacuérHble 3agauu:

— pacyeThl 0 YPaBHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIC
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIiCH YPaBHEHUN COOTBETCTBYIOIIMX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAWTH BBIYUCIICHUS

10 YpaBHEHUSIM XUMHUYECCKUX PEaKIIni,
B TOM YHCIIC TEPMOXUMHUYECKIE
pacu€ThI

Hroro no pazgeny

13
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Pa3nea 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Meransl. [TonoxxeHue MeTaJioB

B [leproanydeckoii cucteMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIIEKTPOHHBIX 000JI0UEK aTOMOB
MetasuioB. Obmue pusndeckre CBoOMCcTBa
MeTaioB. [Ipumenenue mMeTamion

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJLIOB. DIIEKTPOXUMHUYECKUN P
HanpsHKeHU MeTamioB. O0IMe CrocoObl
noxydenus: metajioB. Kopposus
MeTaiu1oB. CIocoObBI 3aIIUTEI

OT KOPPO3HH.

OO611ast xapaKTeprucTUKa METAJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [lepuoanyueckoil cucTemsl
XAMHUYECKHUX DJIEMEHTOB. AJTFOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.

OO6m1as xapakTepucTUKa METAJIJIOB
no6ouHbIx noarpyni (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: M€/]lb, ITUHK, XPOM, JKEJI€30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHUIBI, COJIH).
IKCNePUMEHTAIbHbIE METOAbI
U3y4YeHHUs BeleCTB M X NMpeBPalleHuii:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MIPU3HAKKN) U IPUMEHSATD 3TH TTOHITHUS
P OMKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, /ISl 00BICHEHUSI OT/IETBbHBIX
(bakKTOB U SIBICHUH.

OOBsICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COEAUHEHUH C yUETOM
CTPOEHUS UX aTOMOB U IIOJIOXKEHUS

B llepuoanueckou cucreme
XUMHUYECKUX 3JIEMEHTOB

J1. 1. MeHaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakitii; NPUMEHEHHE METAJIIIOB

B Pa3NIUYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BAHUE WX IS CO3aHUs
COBPEMEHHBIX MaTEPUATIOB U
TE€XHOJIOTHM.

OnuckIBaTh COCOObBI 3aIIUTHI METAJIIIOB
OT KOPpPO3HH.

PaCKpBIBaTI) CYIIHOCTb OKUCIIUTCIIbHO-

42



e J/leMoHCTpauu:

— KoJuIeKIus «MeTalibl ¥ CILJIaBbD».

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMOJEHCTBHE THIPOKCHUIA
AJIOMUHMS C pACTBOPaMHU KUCJIOT U
IIEI0YCH;

— Ka4E€CTBEHHBIC PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTuyeckue pabOTHI:

Ne 2. Pemienune skcriepuMeHTaIBHBIX
3aJ1a4 110 TeMe «MeTauibhy.

e PacuérHbie 3agauu:

— pacueTbl Macchl (00beMa, KOJTMYEeCTBa
BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIN
OJIHO M3 BEIIECTB JJaHO B BUJIE pacTBOpa
C ONPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
MTOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOTO 0ajaHca dTUX PEaKUi.
IIpoBoauTH peakiumy,
MOATBEPAKAAIOIINE XapaKTEPHbIC
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHYECKOTO IKCTIEpUMEHTa B popme
3aMKMCH YPAaBHEHHUI COOTBETCTBYIOINX
peaklmii U JenaTh BbIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM TTOCYI0M 1 1ab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTH BBIUKCICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIAM.
CamMoCTOATENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
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NEeATENbHOCTD; IPUHUMATh aKTHBHOE
ydacTue B TPYMIOBOM yueOHOi
NEATENBHOCTH

2.2

Hemeramisr

Hewmerannel. IlonoxeHne HEMETAILIOB

B [lepruoanueckon cucteMe XuMUYECKUX
anemeHToB J[.J. MenpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3nyeckre CBONCTBAa HEMETAILIIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IpUMeEpe
KHUcJopoaa, cepsl, hochopa u yriepoaa).
XUMHUYECKHUE CBOMCTBA BaXKHEHMIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIIIOB.
Kucnoponconep:xaiye KucioThl.
Bonoponnbie coenuHeHust

HEMECTAJIJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U MX MPeBPALLCHUN:

e JleMOHCTpaIuu:

— 00pa3Ipl HEMETaJlIOB;

— B3aUMOJIEMCTBHE MEIU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHIEHTPALIU Y.

e JlabopaTOpHBIE OTIBITHI:

— KauyeCTBEHHbBIC PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBLIETATH UX XapaKTEpPHBIE
MPU3HAKKN) U IPUMEHATD 3TH TTOHITHUS
IIPU OIKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BSCHEHUS OT/IEIbHBIX
(baKTOB U SIBICHHIA.

OOBsICHATH O0ITUE 3aKOHOMEPHOCTHU

B U3MEHEHHH CBOMCTB HEMETAIJIOB U UX
COCIMHEHHH C yYETOM CTPOEHUS UX
aTOMOB H ITOJIOKEHUS

B [Iepnonnueckon cucreme
XUMHUYECKUX JIEMEHTOB

J1. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKUE CBOMCTBA HEMETAJIIOB, UX
BaXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIIH.

XapakTepu3oBaTh BIUSHUE HEMETAIIOB
U UX COEJMHEHUN Ha JKUBbBIC
OpraHUu3Mbl; OIMCHIBATh MPUMEHEHHE

B Pa3JIMYHBIX 00JIACTAX MIPAKTHUECKON
NEeSATENBbHOCTH YEI0BEKA.
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e [IpakTHueckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3aa4 o TeMe «Hemeramibny.

e PacuérHrle 3a1a4Uu:

— pacyeThbl Macchl BEIIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU
00BbEMY OJTHOTO U3 y4aCTBYIOIIHUX

B PEaKILMU BEILIECTB; pACYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMH, ECIIH OJHO

U3 BEIIECTB UMEET IPUMECU

2.3

CBs13b
HEOPTaHUYECKUX U
OpPraHUYECKUX
BEIIECCTB

Heopraunyeckue u oprannyeckue
KkuciyioTel. Heoprannueckue u
OpraHUYeCKHe OCHOBaHUS. AMGBOTEpPHBIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHenus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPTAaHUYECKUX
BECILIECTB

[TonTBepxkaaTh CylIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKIUi
ITOCPEACTBOM COCTABIJICHUS
AJIEKTPOHHOTO OalaHca ATUX PeaKITUil.
[IpoBOOUTH peakiuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MbIX BELIECTB,
pacrio3HaBaTh ONBITHBIM MTyTEM
AQHUOHBI, TPUCYTCTBYIOIIHNE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbIE
METO/Ibl MO3HAHUS — IPOBEJICHHUE,
HaO0JII0ICHUE U ONTUCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisTh pe3yibTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B popme
3aMKrCcH YPaBHEHHUI COOTBETCTBYIOIIUX
peakiui 1 aenaTh BBIBOJbI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH MOCYA0HM U 1a00PaTOPHBIM
000py/TI0BaHUEM.

[IpoBOINUTH BBIYHUCIEHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKLUH.
CaMOocCTOATENBHO MIJIAHUPOBATH U
OCYULIECTBJISTH CBOIO [TO3HABATEIIBHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPyNIoOBOW yueOHOH
JESTEIbHOCTH

Htoro no pazuerny 16
Pasznena 3. XuMus 1 )KH3Hb
3.1. | Xumus ¥ )KHA3Hb 2 Pounp xuMmuu B obecrieueHuu PackpbIBaTh poJIb XUMUHU B PCIICHHH

AKOJIOTMYECKOM, SHEPreTUUECKOU U
MUIIEBOM OE30MTaCHOCTH, Pa3BUTHHU
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XAMUYECKUX PEAKIIHM.

[IpencraBienus: 06 0OIIUX HAYYHBIX
MPUHIUIIAX MPOMBIIICHHOTO TOJTYYEeHUS
BOKHEUIIMX BEIIECTB (HA MpUMepax
IPOU3BOJICTBA aMMHaKa, CEPHOMN
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3I0pPOBbE UEJIOBEKA; MIpaBUiia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBBIX H
HKOJIOTHYECKUX MTPOOIIEM YEIIOBEUECTBA,
OTHMCHIBATh OCHOBHBIC HAMPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOro
oOpallleHusl ¢ BEIIECTBAMH,
HCITOJIb3YEMBIMH B TIOBCETHCBHOU
’KU3HHU, TTpaBUjIa TIOBEJICHHUS B IIEJISIX
cOepekeHus 3J0POBbs U OKpYKaroLen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(omacHOCTh) BO3JICUCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICIICHHBIX BEIICCTB
cMbica nokazarens [[K, moscHsaTh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TIOBCETHEBHOM >KM3HU. brITOBas
XHUMHAYECKasi TPaMOTHOCTh

Ha [MpUMepax cnocoObl yMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPEIHOTO
BO3/ICHCTBHS.

AHanu3upoBaTh U KPUTUUECKU
OLIEHMBATh WH(POPMAITUIO, CBA3AHHYIO
C XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

Hcnonb30BaTh NOTYyYEHHBIE 3HAHUS U
IpeJICTaBICHUs O chepax
NEeSATENbHOCTH, CBA3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JUIsl OPUEHTALIUU B BIOOpE
cBoel Oyayuiel npodecCHOHAIbHOU
JESTEILHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MPodieMe 1
npeajiaraTb BO3MOXKHbBIE ITyTH €€
pelIeHus

Wroro 1o pazaeny 2
OBIIEE KOJIMYECTBO 32
YACOB I1O ITPOT'PAMME
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INOYPOYHOE IIJIAHUPOBAHUE

11 KJIACC
Ne Tema ypoka KommmuectBo wacos ara DIIEKTPOHHBIE
n/m Beero| Konrponbnbie | Ilpaktnueckme | HA3YICHHA uQposbIe
paboThI paGoTHI obpa3oBarellbHbIC
pecypchl
1 |[[TIpeameT opraHu4ecKoOi XUMHUH, €€ BOSHUKHOBEHHE, | 1 0 0 03.09.2024 ([T]]
pa3BUTHE U 3HAUYCHHUE] |
2 |[[Teopust cTpoeHHUsI OpraHUYECKUX coeauHeHnit A. M.| 1 0 0 10.09.2024 |[[1]
bytnepona, e€ ocCHOBHBIEC TOJIOXKEHHUS] |
3 |[[[ITpencTaBiacHue O KIacCH(PpHUKAIIMH OPraHUYECKIX 1 0 0 17.09.2024 |[1]]
BemecTB. HomeHkmatypa (cucremaTudeckasi) v
TPHUBHAIbHBIC HA3BaHUS OPTAHMYECKUX BEIIECCTRB]]
4 |[[AnkaHBI: COCTaB M CTPOCHHUE, FTOMOJIOTHYeCKHi psa || 1 0 0 24.09.2024 |[11]
MertaH 1 3TaH - NPOCTEHIITNE MPECTABUTEIIH
aJKaHOB. ||
5 |[[AnkaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHYSCKUM psx | 1 0 0 01.10.2024 | ]
MertaH 1 3TaH - NpOCTENIINE MPEICTABUTEITN
aJKaHOB. ||
6  |[[AnkeHbI: cocTaB U CTPOCHUE, CBOMCTBA]] 1 0 15.10.2024 (1]
7 |[[DTuneH 1 nponuIeH — MPOCTCHIINE 1 0 0 22.10.2024 |1
MPEJICTABUTENH ATKEHOB] |
8 |[[[TIpakTuueckas padota Ne 1. «[Toaydenue stunenau | 1 0 1 29.10.2024 (1]
W3YUYEHHE €r0 CBOMCTBY ||
9 |[[Ankaauensl. byraguen-1,3 u metunOyTaaueH-1,3. 1 0 0 05.11.2024 |I[T1]
[TonyyeHre CUHTETUYECKOTO KayuyKa U PE3UHBI ]|
10 |[[ANKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1 0 0 12.11.2024 |([[]

TOMOJIOTUYECKHM psifl. ALIETUIIEH — MPOCTEHIINI
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Ne Tema ypoka KonunuecTBo yacos | [ara ONEKTPOHHBIE
n/n Beero|| Konrpombuelie || Ipaktuueckue | H3YUCHHA ppoBbIC
paboThI paGoTHI obpa3oBarellbHbIC
PECYpPChl

MPE/ICTABUTEIb ATKUHOB] |

11 |[[Beruncienus mo ypaBHEHHIO XUMUYECKOM 1 0 0 26.11.2024 ([1]]
peakuuu| |

12 |[JApenbr: 6eH30: U TONYOI. TOKCHYHOCTD apEHOB] | 1 0 03.12.2024 |I[T1]

13 |[[T'eneTHueckas CBsA3b YrIIEBOJIOPOIOB, 1 10.12.2024 (1]
MIPUHAJIEKAIIMX K PA3JIUYHBIM Ki1accam| |

14 |[[TIpupoaHBIC UCTOYHUKH YIIIEBOIOPOIOB: 1 0 0 17.12.2024 |([[1]
MIPUPOIHBINA Ta3 U MOMYTHBIE HEPTAHBIE Ta3bl, HEDTH
Y IPOJYKTHI €€ nepepaboTKHu] |

15 |[[TIpupoaHBIC UCTOYHUKHU YTICBOIOPOJIOB: 1 0 0 24.12.2024 (1M
MIPUPOIHBINA Ta3 U MOMYTHBIE HEPTAHBIE Ta3bl, HEPThH
Y IPOJYKTHI €€ rnepepadoTKu] |

16 |[[KonTpoipHas paboTa o paszieiry 1 1 0 14.01.2025 |([[]]
«YTIeBO0POABI» ||

17 |[[TIpenenbHbIC OAHOATOMHBIC CITMPTHI: METAHOI U 1 0 0 21.01.2025 (1]
sTaHoj. BopoposHasi cBs3b|]

18 ([[MHOroaToMHbIC CIIMPTHI: STHICHTIUKOIb U 1 0 0 28.01.2025 |[[1]
TIUIEPUH | |

19 |[[®eHOM: cTpOCHKE MOJEKYJIBI, (PUIUUIECKUE U 1 0 0 04.02.2025 |[]]
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE] |

20 |[[Anbmeruast: (OpMANBACTH U ALETATBACTHL. 1 0 0 11.02.2025 ([[1]
A1eToH]||

21 |[[OmHOOCHOBHBIE MPeaeabHbIE KAPOOHOBBIE KUCAOTHI: | 1 0 0 25.02.2025 (1]
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Ne Tema ypoka KommmuectBo wacos | Hara DIIEKTPOHHBIE
n/m Beero| Konrponbnbie | Ilpaktnueckme | HA3YICHHA uQposbIe
paboThI paGoTHI obpa3oBarellbHbIC
pecypchl

MypaBbUHAS U YKCYCHas ||

22 |[[TIpaktiueckas pabora Ne 2. «CBolicTBa pacTBOpa 1 0 1 04.02.2025 [[]]
YKCYCHOM KUCITIOTBI» ]

23 |[[CreapuHOBas U OJICHHOBAsE KMCIOTHI, KaK 1 0 0 11.02.2025 |[[]]
MPEICTaBUTENN BHICIINX KapOOHOBBIX KUCIIOT]]

24 |[[MbL1a KaK COJIH BBICIIHNX KapOOHOBBIX KHUCIIOT, UX 1 0 0 18.02.2025 |[[]]
MololIIee AercTBuE]|

25 |[[CnoxHbIe 3pUpbI KaK MPOU3BOIHBIC KAPOOHOBBIX 1 0 0 25.02.2025 |([[]]
KHUCIIOT. ['uaponu3 cinoxHbIX 3¢upoB|]

26 |[[2Kupsbl: ruapon3, IpUMEHEHHE, OHMOJI0rHUecKast 1 0 0 01.04.2025 [[]]
pOJIb KUPOB]|

27 |[[YraeBomsl: cocTaB, Kiaccupukanus. Bakueiiiime 1 0 0 15.04.2025 (1]
MpeICTaBUTEINN: TIII0K03a, (PpyKTO3a, caxapo3a.
Kpaxmai v uesnnroiio3a Kak NpupOJHbIE OJIUMEDHL. ||

28 |[[KoHTpoisbHas paboTa o pasaeiy 1 1 0 22.04.2025 |([[]
«Kucnopoacoaepkaniiue opraHuuaeckue
COCIMHEHUS ||

29 |[[AMHHBL: METHJIAMUH U aHWIVH] | 1 0 0 29.04.2025 |([[]]

30 |[[[AMHUHOKHCIIOTHI Kak aM()OTEpHBIC OPraHMYCCKUE 1 06.05.2025 ([[]]
COCIMHEHUS, UX OMOJIOTUYECKOE 3HAUCHUE.
[TenTuapl]]

31 |[[benku Kak MPHPOIHBIE BEICOKOMOJIEKYIIIPHBIC 1 0 0 13.05.2025 |([[]]

COeMHEHUA| |
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OBLIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

1769712706

Ne Tema ypoka KommmuectBo wacos Hara DIIEKTPOHHBIE
n/n Beero| Konrponbnbie | Ilpaktnueckme | HA3YICHHA nudpoBrIe
paBGOTEI paBGOTEI o0Opa3oBaTeNbHbIC
PECYpPChl
32 |[[OcHOBHBIE NOHATHS XUMUH BBICOKOMOJICKYJISIpHBIX || 1 0 0 20.05.2025 [1]]
coerHeHn. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX coenHeHuu. [1macTtMaccsl n
BOJIOKHA. ||
|I[06aBI/ITL CTPOKY
32 2 2 Draggable item 1769712706 was
dropped over droppable area
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12 KJIACC

Ne Tema ypoka KonnuectBo wacos ‘ Hara DNEeKTpOHHBIE
n/n Beero| Konrponsusle || IIpaktuueckue || M3YICHHA nQposbie
pa6OTBI pa6OTBI O6p330BaTCHLHbIC
pecypesl

1 |[[Xumudeckwii 371eMeHT. ATOM. DJICKTPOHHAs 1 0 0 03.09.2024 |[[1]
KOH(HTypaImsi aTOMOB] |

2 |[[TTeproauueckuii 3akoH u [leproanueckas cuctemMa 1 0 0 10.09.2024 \[T1]
xumu4deckux sneMmeHToB 1. . MenaeneeBa, ux cBs3b C
COBPEMEHHOM TEOpUEH CTPOEHUSI aTOMOB] |

3 |[[3aKkOHOMEPHOCTH U3MECHEHHS CBOMCTB XMMHUECKHUX 1 0 0 17.09.2024 |11
AJIEMEHTOB U UX COCIMHEHUM 1O TPYyIIaM U MEePUOJIaM.
3HaYCHHUE EPUOJIUUECKOTO 3aKOHA U CUCTEMBI
xumu4deckux sneMmeHToB .. MenneneeBa B pa3BUTHH
HayKH||

4 |[[Ctpoenue BemecTBa. XUMHYECKas! CBSA3b, €€ BUIbI; 1 0 0 24.09.2024 (1]
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3U.
Bonopoanas cBs3b]]

5 |[[BaneHTHOCTb. DIEKTPOOTPULIATENBHOCTD. CTENEHb 1 0 0 01.10.2024 |I[1]
OKHCJIeHHUs. BemecTBa MOIEKYJIIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS | |

6 |[[ITonsiTHe O AUCTIEPCHBIX cCUCTeMax. ICTHHHEIC 1 1 0 0 15.10.2024 | [11]
KOJIJIOMJIHBIE pacTBOPBI. MaccoBas /107151 BEIIECTBA B
pactBope]]

7 |[[Knaccudukarys 1 HOMEHKIaTypa HEOPTaHMYECKUX 1 0 0 22.10.2024 (11
coeqrHeHui. [ 'eHeTn4ecKas CBs3b HEOPraHUUYECKUX
BEILIECTB, PA3JIUYHBIX KJIACCOB]]

8 |[[Knaccubukanys XUMHUECKUX PEaKIIUi B 1 0 0 29.10.2024 |[1]
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No Tema ypoka KonnuecTBo yacon ‘ Jara DJIEKTPOHHBIE
n/n Bcero| Konrponbusie || I[Tpaktuueckue || A3YICHAA QpoBbIe
paGoTHl paGoTHl o0OpasoBaTellbHbBIC
pecypchl
HEOPTaHUYECKON M OPraHMYEeCKOM XUMUHU. 3aKOH
COXpaHEHUsI MaCChl BEIIECTB; 3aKOH COXPAHECHHUS U
MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEaAKIHIX ]|
9  |[[CkopocTb peakiuu. OOpaTUMBbIC peaKkIny. 1 0 0 05.11.2024 |[[1]
XUMHUYECKOE paBHOBECHE] ]
10 |[[TIpaxTmueckas pabota Ne 1. «BrusHue pa3aIMyHBIX 1 0 1 12.11.2024 {111
(haKkTOpOB Ha CKOPOCTh XUMUYECKON peaKIum» ||
11 |[[DnexTponuTryecKkas auccormarus. [lonstue o 1 0 0 26.11.2024 \[]
BOJI0OpoiHOM TToka3zarene (pH) pactBopa. Peakimu
WOHHOTO OOMeHa. [ 'mapoau3 opraHndecKux u
HEOPraHUYECKHUX BEIIECTR] ]
12 ||[[OKuCAUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1 0 0 03.12.2024 |[]]
[Tonsatue 00 AIEKTPOJIN3E PACIIIABOB U PACTBOPOB
coJieit]]
13 |[[KonTposibHas paboTa 1o pasaeny « TeopeTrueckue 1 1 0 10.12.2024 \[[1]
OCHOBBI XUMUW» ||
14 |[[Meramnbl, ux nonoxenue B Ilepuoanyeckoii cucreme| 1 0 0 17.12.2024 | [T1]
xumudeckux sneMmeHToB 1. . Menaeneesa u
0COOEHHOCTH CTpoeHHsT aToMOB. OO01THe pU3NIECKue
CBOICTBA METAJLJIOB] ]
15 |[[CrnmaBbl MeTAILIOB. DIIEKTPOXUMHUYECCKUN P 1 0 0 24.12.2024 1]
HaIpsHKEHU METaJuioB| |
16 |[[XumHuecKre CBOMCTBA BaXKHEHIIIMX METAJJIOB 1 0 0 14.01.2025 (1]

(HaTpuii, Kaauid, KaJblMi, MarHui, aJlOMUHUAN) U UX
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No Tema ypoka KonnuecTBo yacon ‘ Jara DJIEKTPOHHBIE
W Bceero|| Kontponshbie || [Tpaktuueckue || M3YICHIA mdpoBbIe
paGoThI paGoTHI 00pa3oBaTeNbHbIE
PECYpPChI

COCIMHCHUM] |

17 |[[Xumudeckre CBOMCTBA XpoMa, MEJIA U X 1 0 0 21.01.2025 (1]
COCMHEHHU | |

18 |[[XumHuecKHe CBOMCTBA IIMHKA, XKeJe3a U UX 1 0 0 28.01.2025 (1]
COCJIMHEHN | |

19 |[[TIpakTrueckas padota Ne 2. "Perrenue 1 0 1 04.02.2025 | [[]]
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe «MeTtambi»'|]

20 |[[HemeTamsl, ux moaokenue B [leproamueckoit 1 0 0 11.02.2025 ||[]]
cucreme xumuueckux 3meMeHToB 1. . MenaeneeBa u
0COOCHHOCTH CTPOSHHUS aTOMOB] ]

21 |[[Pu3nyecKkue CBOWCTBA HEMETAILIOB. AJUIOTPOIIHS 1 0 0 25.02.2025 | [[1]
HEMETaJUIOB (Ha IpuMepe KUCIopoaa, cephl, hochopa
U yriepoja)]]

22 |[[XumMu4eCcKHEe CBOWCTBA T'aJIOT€HOB, CEPBI U HX 1 0 0 04.02.2025 ([[]]
COCJIUHEHU | |

23 |[[Xumuueckue cBoMcTBa a30Ta, hocopa 1 Ux 1 0 0 11.02.2025 (1]
COCJIMHEHU | |

24 |[[XuMmH4eckue CBOICTBA yriaepoaa, KpeMHUS U UX 1 0 0 18.02.2025 | [[1]
COCJIUHEHU | |

25 |[[TIpuMeHEeHHE BaXKHEHIIIMX HEMETAJIOB U UX 1 0 0 25.02.2025 ||[]]
COCJIUHEHU | |

26 |[[O00O6IIeHHE M crcTeMaTH3alisl 3HAHUH 110 TEME 1 0 0 01.04.2025 ||[]]
«Hewmeramne. Beruucienus no ypaBHEHUSIM




No Tema ypoka KonnuecTBo yacon ‘ Jara DJIEKTPOHHBIE
n/n Bcero| Konrponbusie || I[Tpaktuueckue || A3YICHAA uuQpoBbie
paGoTHI paGoTHl 00pa3oBaTeNbHbIE
pecypchl

XUMHUUYECKUX PEAKIIUA U TEPMOXUMHUUECKHE PACUETHI|]

27 |[[TTpakTiaeckas padota Ne 3. «Permrenue 1 0 1 15.04.2025 (1]
AKCIEPUMEHTANBHBIX 3a/1a4 110 Teme ""Hemeramasi"»|]

28 |[[KonTposnbHas paboTa 1mo TemaMm «MeTaiuibh» 1 1 1 0 22.04.2025 |[[[1]
«HemeTamnbi»]]

29 |[[Heopranuueckue U OPraHnYSCKUE KUCIOTHI. 1 0 0 29.04.2025 | [[1]
Heopranumyeckue u opraHudecKue OCHOBaHMS ||

30 |[[AMdoTepHbIC HEOPraHUYECKHE U OPraHHYECKHE 1 0 0 06.05.2025 |[[[1]
coeMHEeHNUA. ['eHeTnYecKas CBI3b HEOPraHMYECKUX U
OPTraHUYECKHX BEIIECTB] ]

31 |[[Posb xuMuu B 00€CIIEUeHNN YKOJIOTHIECKOM, 1 0 0 13.05.2025 | [[1]
HHEPreTUYECKOMN U MUIIEBOM 0€30MaCHOCTH, Pa3BUTHHU
MEIUIIMHBI. TIPEJICTABIICHHUS 00 OOITMX HAYUYHBIX
MPUHIIAIIAX MPOMBIIIICHHOTO TIOJIYYCHUS BaXKHEHTITUX
BEIIECTB. ||

32 |[[YemoBek B MHpE BEIICCTB M MATEPHATIOB. XHUMUS U 1 0 0 20.05.2025 ||[[]]
370POBBE YETTOBEKA. ||

|I[06aBHTL CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 32 2 3

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A. AkimonepHoe o0miectBo «M3aatensctBo «IIpocBerienne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1) Sxnacc https://www.yaklass.ru,

2) Yuu.py https://uchi.ru,

3) POIII (Poccuiickas anexTpoHHas mikoja) https://resh.edu.ru/

4) OtkpsiTas mkoda https://2035school.ru/

5) MDO (MobuisHOE 31eKTpoHHOE 00pa3zoBanue) https://mob-edu.ru/

6) ITpocsemienune https://uchitel.club/
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