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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmum mpenogaBanus y4eOHOTO TpeaMeTa
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit ®enepanun Ha nepuos 10 2025 roga» (Pacnopsixenue [paButenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUSD»
g 10—11 xiaccoB Ha 6a30BOM ypOBHE COCTaBUIM KOHLENTyaiabHble nosnoxeHuss ®I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, COepKaHus, Pe3ylIbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOTheMJIEMOW dYacThio UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIONINM ATAllOM pPEaNTH3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[EHHOCTEH, MPUCYIINX [IETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHuUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YeIIOBEKa, a
TaKXKe 3KOJOIMYeCKd OOOCHOBAHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO U IPHUPOJHOM Cpee.
Peanmusyercs xumuueckoe oOpa3oBaHWE OOydYaOIIMXCS HA YPOBHE CpeIHEro oOIIero
o0pa3oBaHus CpeICTBAMU Y4€OHOTO MpenMeTa «XUMUsL», COAEpKaHuEe U IOCTPOEHNUE KOTOPOro
OINpesieNieHbl B IPOrpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAyKM XMMHH, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaT€pHaIbHOM *KM3HM OOLIECTBA, a TakXke C y4éToM OOIMX Ienedl u
IPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbl CpelHero oOIiero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMupOBaHHE PALIMOHAIBHOIO HAYYHOT'O MBILUIEHUS, B CO3/IJaHUE L[EIOCTHOTO IPEICTABICHUS
00 OKpY)XaroleM MUpPE KaK O €IMHCTBE MPUPOJIbl U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHUpPA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU PUMEHEH U5

TecHo B3auUMOIEHCTBYsI C JPYTUMU €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThEMJIIEMO
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yineHa oOmecTBa. CoBpeMeHHas XUMHUS KaKk HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TJI00aJbHBIX MpoOJieM YCTONYMBOIO pa3BUTHSA
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOM, HIKOJOTHUECKOM O€30IaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—-11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJTOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJ0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01Ias 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CUCTEMa 3HAHUI MO HEOPTaHMYECKOW XUMHUHU (C BKIIIOYCHHUEM
3HaHUH U3 001IeH XUMIH) U OpraHUYECKON XUMUU. POPMHUPOBAHNE JAHHOM CUCTEMBI 3HAHUH TIpU
M3Y4YEHUU TpeaIMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEUIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «OO0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
OTNIPENIETIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XHWMHH BEIIECTBa
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJydaroT
pazBuTue CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEpBOHAYAIHHBIC
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX M XMMHYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYecKass XUMUs» O0yJaIOIUMCS MPEIOCTABISIETCS BO3MOXXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOro0 3aKoHa — OT o0oOmarome 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsieTcss B kKypcax 10 wum 11 kiaccoB 3ieMeHTaMHM  COJAEp)KaHUSA, HMEIOIUMU
KyJIbTYpOJIOTHYECKUA W TIPUKIAJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, pPacKpbIBalOT €€ pojb B I0O3HABATEIBHOU U
MPAKTUYECKOW JEATEeILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTH TCOPUU M MPAKTUUYECKUX MPUIIOKCHHA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBI3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMAIIUIO U MPUMEHATHh €€ IS MOIMOJIHEHUS 3HAHWUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENIbCKUX 3adad. B menom coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HAa (POPMHUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaabHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYecKOro Mupa, o0yCcIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHHH IKOJIOTUYECKUX MPOoOsieM, a Takxke MmpodiieM cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane perienus 3a1a4 BOCUTAHUSA, Pa3BUTHSI M COIIMATN3AIIMN 00YJarOIIUXCSI TPUHSITHIS
MporpaMMoON MO XUMHUHU MNOAXOAbl K OMNPENEICHHUIO COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHHE YHUBEPCAIBHBIX Yy4eOHBIX NEHCTBUM, MMeronux 0a3oBoe



3HAYCHUE [UIA PA3JIMYHBIX BHUJOB JEATEIBHOCTH: pPELICHHS NpoOieM, MOWCKA, aHAInW3a H
o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke npenoaaBaHusi XMMUHU Kak Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus, Tak U
Ha YpOBHE CpeaHero o0miero o0pa3oBaHusi, IPU OTPEICIICHUN COACPIKATEIBHON XapaKTePUCTUKI
Hesnell M3y4eHWs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XHMHYECKOW HAyKd Kak o0O0JacTd COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AATEIBHOCTH YeJIOBEeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOIMYECKON TOYKH 3pPEHUSI TAKOW IMOAXOJ] K ONPEACICHUIO LeJed H3yd4eHUs
MpeMeTa SBISIETCS BIIOJHE OTPaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU IEISIMH W3Yy4YCHHUs TpeaMera «XUMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHHME CHUCTEMBbl XHUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TTOHSTHS,
(GbyHIaMEHTaJIbHBIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHWE CYIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHHS BEIIECTB U
XAMUYECKUX PEaKInii, He0OXOAUMBIX ISl IPHOOPETCHNUST YMEHUH OPHEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MPUPOJIC, B IPAKTUICCKOHN H
MOBCETHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHEM XHUMHYECKOTO DSKCIEPUMEHTA, COOJIOIEHHEM TIpaBMWiI 0OE30TacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe o XMMHU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU B
cucrteme cpeaHero oduiero oopazoBanusi. CerofHs B MpenojaBaHuM XMMUU B OOJIbIICH CTETIeHU
oTaéTcs MPeaNoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusl 00yueHusl, OPUEHTUPOBAHHOM
Ha TMOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HabOpOM
3HaHMH, a (PYHKIMOHAIBHON TI'PAMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTUBHOIO
MOJIyYeHUs 3HAHUW U IPUMEHEHUS X B PeajbHOM )KU3HU 7S peUICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTUM mpH M3yd4eHHHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanranus 00yJaromuxcs K yCIOBUSAM IUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (hopMupoBaHue
UHTEJUIEKTYaJTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYTHHUYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEILECTBAMH U X PUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCsA KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLUH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Hpoliem,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
NeATeNbHOCTH, KOTOpasi 3aHMMAeT BAa)KHOE MECTO B TMO3HAHUM XMMHUH, a TAKXKE JJIsl OLICHKH C
MO3UIIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;



Pa3BUTUC NIO3HABATCIIBHBIX MHTCPECOB, MHTCIICKTYAJIbHBIX U TBOPYCCKUX CHOC06HOCT€fI
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO MPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBECTCTBUU C )KN3HCHHBIMU HOTpe6HOCTSIMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaLII/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpIKAHUS;

(hopMHpOBaHKE W PA3BUTHE Y O0YJAIONTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIILJICHHSI,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMECHTA,

BOCITUTAHHEC Y 00YJArOIIUXCS YOKIEHHOCTH B TYMAaHUCTUICCKOM HAPABICHHOCTH XHUMHH,
e€ BaXXHOW pOJIM B pELIEHHM TJI00AJbHBIX MPOOJIEM PpalMOHAIBHOTO MPUPOJIONOIb30BAHUS,
IOMOJIHEHUS DSHEPrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPaBHOBECHUA, OCO3HAHUA
HE00X0IMMOCTH OEpeKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBbBIO, a TAK)KE MMPHOOPETCHHUS
OIIbITa UCIIOJB30BaHUS MTOJTYYCHHBIX 3HAaHUHU IJId IPUHATHUSA TPaAaMOTHBIX pCIHeHI/II\/JI B CUTyaluiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeaIMEeTHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEACHHBIX UISI M3YYEHUS XMMHHU, HAa 0a30BOM ypOBHE CPEIHETO
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e¢ ocHOBHBIE TOJOXeHUs. CTpyKTypHbIE (OpPMYJBl OpPraHMYEeCKUX BemiecTB. [ omororus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o KIaccupUKaIKA OpraHnYeCKUX BeniecTB. HoMeHKIaTypa opraHndeckux
coelMHEeHU (cucTeMaTudeckasi) U TPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX PECTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BELIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOIEHHEe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEILLECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpoCTeHIne
MIPEICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHUE CBOMCTBA (PeaKkIMy 3aMEIICHHS U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, MOTYYCHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN aAJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIUN, OKHCIIEHUS U TIOJMMEPU3alLlNH), IOJydeHHE U TPUMEHEHHUE.

Ankamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHIIHI MTPEACTaBUTENh aTKUHOB: COCTaB, CTPOCHUE, (PU3NYECKNE U XUMHUYECKHUE CBONCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJIY4Y€HHWE M TpPUMEHEHHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayiexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAJUICKAMMHI K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KataauThuueckuit), muponus. Ilpoayktel mnepepaboTku HedTH, HUX OpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKu.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEACHUE MNPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO

N3 UCXOJHBIX BCHICCTB UJIU MTPOAYKTOB peaKI_II/II/I).



Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMW C aKTUBHBIMU METaJlIaMH, TaJOT€HOBOAOPOAAMHU, TOpPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOIIa U STaHOoJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOTOaTOMHBIC CIHUPTHL. DTUJICHIIMKONb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAIaMH, Ka4eCTBEHHAsI Peaklus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STHUIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (PeHoa.
[Ipumenenue denoua.

Anpnerunbl U Kemouwvl. DOpManbAETHI, alETadbJACTHI: CTPOCHHE, (QHU3HUYECKHE U
XUMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYCCTBCHHBIC DPEAKIIHH),
MIOJTy4YEeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NIECKUE ¥ XUMHUYECKHE CBOMCTBA (CBOWCTBA, O0IINE IS KiTacca KUCIIOT, PeaKIns
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTEIH BBICIIMX KapOOHOBBIX KHCIOT. MbIla KaK COJIM BBICITUX KAPOOHOBBIX KHUCIIOT, HX
MOOIIIEE JENCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [ MAPOIHN3 CIOXKHBIX S(UPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas poib KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJMcaxapusl). [ moko3a —
MpOCTENIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3aumo/ieiictBre ¢ ruapokcuiom meau(ll), okucienne aMMuadyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TJIIIOKO3bI), HAXOXKIEHHWE B TMPUPOJE, NMPUMEHEHHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTO3a KaKk U30MEp IIIFOKO3BI.

Kpaxman u nemionosa kak npupoaHsie noauMepbl. CTpoeHrne Kpaxmalia U LEJUTIONI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEeBpalICHUi: MpPOBEACHUE,
HaOIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CHUPTOB, KAYECTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeiicTBue raunepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuja cepeopa(l) u ruapokcumaom meau(ll), B3anmoaeiicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0BbEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WIIHM MTPOJAYKTA PEeaKIIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe IMIMHA). buonorumueckoe 3HauE€HHWE AMHHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOIHU3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiieKkyJisipHbIe COeIMHEeHH s

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEIHSIs MOJIeKylIsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MMOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJIb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SBJIEHHE, HAay4HBIM (aKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEILECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKHE BETUUNHBI U €IUHUIIBI KX
M3MEpEeHUsl.

buonorus: kmerka, opranmsMm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE TOPObI, MOJIE3HBIE UCKOTIaeMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mUIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPHUAaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBHIAS N HEOPTAHHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH dJeMeHT. AtoM. Slapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeieneHus IEKTPOHOB M0 OPOHMTANIIM B aToMax AJIEMEHTOB TEPBBIX UETHIPEX TEPHUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MenpeneeBa ¢ COBPEMEHHON TEOpHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUUECKass CBsI3b. BuUIbl XUMHYECKON CBsI3U (KOBaJIEHTHas
HEMoJIApHasl U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpUlaTesbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYASIPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PACTBOPBI. MaccoBas J10J1st
BEILIECTBA B pacTBOpE.

Knaccugukanus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
['eHeTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3JIUYHBIM KJIacCaM.

Xumunyeckass peakius. Knaccudukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYeCcKOW u
OpraHUYECKOW XUMHH. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHECHMsS M MpEBpaIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCUMOCTb OT Pa3IUyHbIX (PakTopoB. OOpaTUMble peaklUu.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMSIOMIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTposuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAs.

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCIEpPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuonnueckas cuctema xumudeckux dsaemeHToB J[. M. MennaeneeBa», m3yueHue
MoJeNell KpPUCTAINIMYECKUX pEIETOK, HAOMIOJeHHe M ONHUCaHue JIEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO MHANKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKOW paboThl «BnusHuE pa3nudHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMHUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. DuznyecKkue CBONCTBA HEMETAJUIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).

XUMHUYECKHE CBOWCTBAa BAXKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOAECPKALINX KHUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamel. [lonoxenue meramioB B [lepuoauyeckoil cucTeMe XMMUYECKUX JIEMEHTOB JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢duznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HATPSHKEHUN
METAaJJIOB.

XUMHUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, KaluWid, KalblUWW, MarHuii,
AITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.



DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUNA: H3yYEHUE
KOJUTCKIINH «MeTallbl B CIIIaBbl», 00pa3IloB HEMETAIUIOB, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4,
HaOIIOJICHUE W ONHMCAHHWE JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJICHCTBUE
TUAPOKCH/IA ATIOMUHUS C PAaCTBOpPaMH KUCJIOT M HIEJIOYEH, KAUeCTBEHHbIC PEaKUd Ha KaTHOHbI
METaJIOB).

Pacuérnbie 3amaun.

Pacuérer Mmacchl BemiecTBa win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00BEMY OJTHOTO U3 yYaCTBYIOMINX B PEAKIIMH BEIICCTB, PACYETH Macchl (00bEMA, KOTHMYECTBA
BEILIECTBA) MPOJAYKTOB PEAKIIMH, €CIIM OJIHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA 4 KU3Hb

Ponp xumuu B oO6ecriedeHnH YKOJIOTHYECKOM, SHEPTETUUECKOM U MUIEeBONM 0€30TacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHATHE O HAyYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKITUH.

[IpencraBnenus: 06 0OMUX HAYUHBIX TPUHITUTIAX TPOMBIIIIIICHHOTO TTOJTYY€HUS BAXKHEUIITUX
BEIIIECTB.

UenoBek B MuHpe BEIIECTB W MaTEPUAIOB: BAXKHEHIIME CTPOUTEIIbHBIE MaTepUallbl,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPacKd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YIOOPECHHS.

XUMHST W 3]I0pOBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS IIPEnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KHU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXpeIMETHBIX CBSI3CH MpH M3YYCHUHU OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHSATHUS: HAYYHBIHN (PaKT, TUIOTE3a, 3aKOH, TEOPUs, AaHATIU3,
CHUHTE3, KIacCU(pHUKanus, MNEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl ypOBEHb, BEIIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BeIleCTBa, (U3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, FOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHOoNorus: XuMUYecKas MPOMBILIIEHHOCTb, METAJLTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO35IMCTBEHHOE  IPOM3BOJACTBO,  NUIIEBas  IPOMBIIUICHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHuallioB, AIEKTPOHHAS MIPOMBILIJIEHHOCTb,
HaHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XHMMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uisl pPa3palbOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
[IPOrpaMM CpeIHEro oOuiero o0pa3oBaHus BISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHET O 00I1IEro 00pa30BaHNs BbIIEIICHBI
CJIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BON HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTMYECKON KyJIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE PE3YAbTAThI OCBOCHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U MJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOTo OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccamMm
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIbHOCTH 00yJarOIUXCs 110 Pealn3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCA CBOMX KOHCTUTYLIMOHHBIX IPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U M03HABATENbHBIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOIO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYZAa YUEHBIX U MPAKTUKOB;



WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIH3e
nH(OpMAIUU O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBE/ICHHS;

CIOCOOHOCTH OIICHUBAThH CUTYAIMH, CBSA3aHHBIC C XHMUYECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPUCHTUPYICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE TOBEJCHWE M TOCTYNKHA CBOMX TOBApHUINEH C MO3HIUI
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE TOCJIEIACTBUN ITHUX MTOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEW 370poBOT0 M 0Oe3omacHoro obpasza >KU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY M IICUXUIECKOMY 3JI0POBBIO;

coOJIo/IeHUs TPaBWJI OE30IMaCHOTO OOpaIleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH JEATEIHHOCTH;

MOHUMAaHUS [EHHOCTH TPaBWJI WHAMBHUIYAILHOTO W KOJUIGKTUBHOTO 0€30IMacHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHS TOCIEACTBUI M HENPUSATHS BPEIAHBIX MPUBBIUEK (YIIOTPEOJICHUS aIKOTOIS,
HapKOTHUKOB, KYpeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIICOBATEIbCKON  NIESTETBHOCTH,
0O0IIECTBEHHO TIOJIE3HOH, TBOPUYECKOH U APYrHX BUIAX JACATEITHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPaKTUUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUSA K TPYIY, JIOASIM TPYyJa U pe3ysbTaTaM TPYAOBOMH AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOODY HHIMBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) AK0JIOrHYeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTH HCIIOIb30BAHMS JOCTUKEHUI XUMHH JUIS PEIIEHUsI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS NCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKarollel HMpUpOJHON cpene,
YMEHHUSI TPOTHO3MPOBATh HEOJIAroNpHUsTHbIE SKOJOTHYECKUE MOCIEACTBUS MpeapUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAIIATh UX;

HQJIMYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS, JKOJIOTHYECKOH KyJIbTYpbI, OIbITa
JEATeNbHOCTH  SKOJIOTUYECKOM  HAalpaBJIEHHOCTH, YMEHHUS PpPYKOBOJCTBOBaTbCS HMHU B
MI03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMAIbHON NMPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI 0 MO3HAHMS:



c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHOU MPAKTUKU;

MOHUMAaHM CHENUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIoIeM
MHpE KaK O €IMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU W
perieHur IpooIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHWMHH JJII COBPEMEHHOW NMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIIEBOM U HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAUIIUHBI,
00€ecTeueHnH yCIOBUM YCIICITHOTO TPYAA U AKOJIOTHYECKH KOM(OPTHOM KU3HU KAKJIOTO YjIeHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH HCIOJIH30BATh MOJy4aeMbl€ 3HAHUS NS
aHann3a U OOBSICHEHUs SIBJICHUNM OKPYKAIOMIEr0 MUpa U MPOUCXOASIMX B HEM HM3MEHEHUH,
yMEHUS JIefaTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C TIEJBIO TIOJTYYEHHSI JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIIOB30BaTh XUMHYECKUE 3HAHUS YIS PEIICHUs TpooIeM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHCKON e TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY T[IOJYYE€HHIO HOBBIX 3HAaHMM MO XUMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMHU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuvHbIX cepax npodeccuoHaTbHON NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpeamera «XuUMHUS» Ha YpOBHE
cpenHero o0uiero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble 1715 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (aKT, MPUHIINUI, TUMIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOIIOIeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalIbHbIE  y4eOHble  JCHCTBUS (mo3HaBaTesbHbIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COLIMANIHOM KOMITETEHIIH 00yJaroIuXxcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ICWCTBHUS B TIO3HABATEIbHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJACHHE YHUBEPCAIBHBIMU Y4eOHBIMH
M03HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTyalU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



OTpENeNATh LN ACATENbHOCTH, 33JaBas MapaMeTpbl M KPUTEPHUH HX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThl ICATEILHOCTH C MOCTABICHHBIMU IIETISIMH;

UCIOJBb30BaTh MPH OCBOCHHHM 3HAHMHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHABIMBAaTh MX B3aMMOCBA3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS IS 00bSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KiIaCCU(DUKAIIUHN BEIIECTB U XUMUYECKUX PEAKIINH;

yCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMH SIBJICHUSMHU;

CTPOMTBH JIOTHYECKHE PACCYKICHHs (HHIYKTUBHBIC, IETYKTUBHBIC, IT0 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH W MPOTHBOPEUHUS B PAaCCMATPUBACMBIX SBICHHUAX, ()OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSATH B IPOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJMUYECKHE (3HAKOBHIC)
MOJIeNH, TIPe0Opa30BBIBATH MOJICITFHBIC TIPE/ICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUYECKOW peakIuu — TPU pPEmIeHHHd Y4eOHBIX
MO3HABATENBHBIX U MPAKTHUECKUX 33/1a4, TIPUMEHITH Ha3BaHHBIE MO/JICIIbHBIC TIPE/ICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynmHpoBaTh TENM W 3aJadd  MCCICIOBAHMWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTHUPOBAHHBIE BOTPOCH B Ka4eCTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIITFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJECTh HAaBBIKAMHM CaMOCTOSITEIBHOTO IUIAHMPOBAHHMSA W TIPOBEJCHUS YUECHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIONATh 3a XOJOM IPOIEcca, CAMOCTOSATEILHO
NPOTHO3UPOBATh €ro pe3ynbTaT, (GOpPMYyIHpPOBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yIbTATOB MCCIIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIIAHHOM
pabore;

IpUOOpPETaTh OMNBIT YYEHUYECKOW HCCIENOBATENLCKOW W TPOEKTHOH JEATENbHOCTH,
HPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOWCKY METOJIOB PEIICHHS
MPaKTHYECKUX 33]1a4, TPUMEHEHUIO Pa3JINYHBIX METOJIOB MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PA3NIWYHBIX HCTOYHHMKAX HMH(OpMAanuU (HAYYHO-TIOMYyJspHAas
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CHpaBOYHble MocoOus, pecypcel VHTepHeTa),
aHAITM3UPOBATH MH(POPMAIMIO PA3INYHBIX BUOB U ()OPM MPEICTABICHHS, KPUTUIECKH OLICHUBATh
e€ JOCTOBEPHOCTh U HEIPOTUBOPEYHBOCTD;

(bopMyIHpOBaTh 3ampoChl M MPUMEHSATh pa3lIMuHbIE METOJbl NPHU MHOMCKE U 0TOOpe
uHpOpMaIMY, HEOOXOJMMOM IS BBITIOJIHEHHST YUSOHBIX 33a1a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT UCIOJB30BAHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpPMY MpeAcTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMUYECKOH
uHbopManuei: NPUMEHATh MeEXIpeAMeTHble ((pU3UUYecCKue W MaTeMaTH4YeCKHe) 3HaKd U
CHUMBOJIBI, GOPMYIIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMU:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (OPMYIUPOBATH CBOM IMPEUIOKEHUS OTHOCHUTEIHHO  BBITIOJIHEHHS
MPEI0KEHHOM 3a/1a4H;

BBICTYIIAaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBIIOJHEHUM XUMHUYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BELIECTB,
peanu3anuu y4eOHOTO MpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHUSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH /1eICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATH CBOIO IMO3HABATEJBHYIO ESTEIbHOCTD,
ompezenss €€ Lenu U 3a/a4d, KOHTPOJIUPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
IpeaaraéMblii aaropuT™ ASUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pHEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM MOJyYeHHUS! HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH Ha OCHOBE CaMOaHaJIM3a U CAMOOLIEHKH.

NNPEAMETHBIE PE3YJIbTATBI
10 KJTIACC

[IpenmeTHBIE pe3ybTaThl OCBOECHHUS Kypca «OpraHndecKkasi XuMus» OTpakaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUUECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMHPOBAHUM MBIIUICHUS U
KYJIbTYpbl JINYHOCTH, €€ (YHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelieHus
MPAKTUYECKUX 3a/Ja4 M HSKOJIOTM4ecKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0POBbIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBONOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyras u
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPraHHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUs, JEKalllue B OCHOBE NOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTU XUMUYECKHUX SIBJICHUU, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIE MPU3HAKK MOHSATHH, yCTaHABINBAThH
HX B3aMMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOLIME MTOHATHS IIPU OMIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLEHUN OPTAHUYECKUX COCIAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUU HCMOIB30BAaTh XUMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHO) (GOpMYN OPraHUYECKUX BEIIECTB
Y YPAaBHEHUN XUMHUUYECKUX PEaKUUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEIECTB
JUISL WJUTKOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;



c(OPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIIECKHOCTh U3YYEHHBIX OPTraHMYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIACCy/TpyIIe COeIuHEHUN
(YyrneBomopoabl, KUCIOpOJ W  A30TCOJEpXKAIUE COCIMHEHHS, BBICOKOMOJIEKYISPHbIC
COC/IMHCHUS), JaBaTh MM Ha3BaHHs 10 cuctemarndeckoir Homenkiarype (IUPAC), a raxke
MPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
alleTWIICH, STHJICHIJIHMKOJb, TIHLUEPUH, (eHod, (Qopmanmbaeru, areTaibIeru, MypaBbUHAs
KHUCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€ApUHOBAs KHUCIIOTa, TJIIOKO3a, (QpPYyKTO3a,
Kpaxmal, LeJUI0JI034, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUsX (OJIMHApHbIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH TOJOXEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAaHEHHS MAaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(meTaH, aTaH, JSTWICH, NPOMWICH, areTwieH, Oyramuen-1,3, merunoOyraamen-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeTH1, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCeHETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHHSMH COOTBETCTBYIONIUX XWMHUYECKHUX pPEaKIUil C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKH YIIIEBOJOPOJIHOTO  ChIPbS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU W MPAKTHUUECKOE MPHUMEHEHHUE
MPOJIYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTh YMEHHM MPOBOAMUTH BBIYUCICHHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccel, 00b€Ma, KOJTMYECTBA UICXOJHOTO BELIECTBA MITH ITPOAYKTA peaKlUy [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB MJIM MTPOAYKTOB PEAKIIUN);

Cc(OPMHUPOBAHHOCTb YMEHHUH BJIAJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAy4HOTO
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMHUU TP M3Y4YEHUH BEILECTB M XUMHYECKHX SIBJICHUH
(HabiroeHue, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHbBIX
C BEILLIECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh MpaBUia MOJIb30BAHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIEHUs C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHHss OpraHUYeCKUX BEIEeCTB IPU HarpeBaHUU, MOJTYYEHUE 3TUIIEHA U HU3YyYEHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKLIMU OPIraHNYECKUX BEILIECTB, A€HATypalHsl OEIKOB IPU HarpeBaHUH,
L[BETHBIE PEAKLINU OEJTKOB) B COOTBETCTBUU C IPABUJIAMHU TEXHUKHU O€30I1aCHOCTH MPHU 0OpalieHnn
C BEIIECTBaMHM M JIa0OpaTOpHbIM 000pPYIOBaHMEM, MNPEICTABIATh PE3yIbTaThl XUMHUYECKOTO
JKCTIepUMeHTa B (OpME 3aluCU YpaBHEHUH COOTBETCTBYIOIIMX peaKUMid U (OpMyIHpOBaTh
BBIBO/Ibl HA OCHOBE 3TUX PE3YJbTaTOB;

Cc(OPMHPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMMMYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, IHTepHET U Ipyrux);



c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh TMpaBHJa SKOJOTUYECKH IIeJIecCO00pa3HOTO
MOBEJICHUsI B OBITY W TPYJOBOH [EATENBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS U
OKpYXKaIoILlel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUS HA KUBBIC OPraHU3MBI
ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHATe Ha
IpUMepax CrocoObl YMEHBUICHUS U MPEIOTBPALIEHUS] UX BPEJHOIO BO3JIEHCTBUS HAa OpraHU3M
YEJI0BEKA;

JUIs OOYyYaloOIIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUTSL CIIETIBIX U CIIA00BUISIINX OOYJAIONMIUXCS: YMEHUE HCIIONB30BATh PEIbePHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHuueckasi XuMHUs» OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHO N
KapTUHBI MHUpA, POJM XUMHUHU B TO3HAHUU SIBJICHUU NPUPOJBI, B (POPMHPOBAHUM MBILUICHUS U
KYJIbTYpbl JINYHOCTH, €€ (YHKIIMOHAILHOM TIPaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPaKTUYECKUX 3a/Ja4 M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OpPOHUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XHMMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAsA, MeTaJIM4yecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pEIIETKAa, THUIIBl XWMHYECKMX  PEaKLUHUi, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJUTUYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMUMHYECKOHN peakliiy, XUMHUYECKOe paBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHSI AIEKTPOJIUTUIECKON
qucconuanuu, nepuoanudeckuil 3akon Jl. M. MenzaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXpaHEHUs M MPEBpAllCHUs DHEPIUU MPU XUMHUUYECKHX PEaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHHUs, JEKAIIHEe B OCHOBE NOHMMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTrMYeCKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJYyYEeHUH U O€30MacHOM HCIOIb30BAHUHM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUYECKOMN AEATEeIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKY MOHSATHH, yCTaHABIMBATh
UX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPALLCHUI;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUN XHMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKYl0 HOMEHKIATYpYy
(IUPAC) u TtpuBHajbHbIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKHX BEIIECTB (YyrapHblid ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TaméHas W3BECTb, HErall€Has M3BECTb, NMUTHEBAs COJAA, MHUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONpEeNsiTh BAIGHTHOCTb U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B CO€JMHEHUAX Pa3IMYHOTO COCTABA, BUJ XMMHUYECKON CBSA3M (KOBaJICHTHAs, HOHHAS,
MeTaJUIn4YecKas, BOJOPOJAHAs) B COCIUHEHUSX, TUM KPHUCTAIIMUYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJIsApHas, MOHHAs, METaJUIM4yecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHU;



c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUIEKHOCTh HEOPraHUYECKHX BEILECTB
10 MX COCTaBY K OMpEAeNEHHOMY KJIAacCy/TpyIe COSTUHEHUH (MPOCThIEe BEHIECTBA — METAIUIBI U
HEMEeTaJIbl, OKCH/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKUINU;

cOPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuoos Ilepuoauyeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH T10 nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHUX 3i1eMeHToB 1. H.
MenneneeBa;

c(hopMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh (OMHCHIBATH) OOIINE XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KIIACCOB, MOJATBEP)KJATh CYIIECTBOBAHUE N'€HETHYECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOIIBI0O YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

c(OpMHUPOBAHHOCTh YMEHUS KilacCU(PUIMPOBATh XMUMHUYECKHUE DPEAKIMH IO Pa3InYHbIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollMX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakiuu,
M3MEHEHHUIO CTETEeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPAaBHEHUS peakUUil pa3nyHbIX TUIIOB, MOJHBIE
U COKpAIllEHHbIE YPABHEHUS PEaKLUi MOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHPOBAHHOCTE YMEHHM IPOBOAUTH PpEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABAaTh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTHh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii HOCPEICTBOM COCTAaBJIEHHS JIEKTPOHHOTO OajlaHca 3TUX PEAKLIUMT;

C(OPMHUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3aeiicTBus (npuniun Jle [llaTense);

Cc(OPMHUPOBAHHOCTb YMEHUI XapaKTepU30BaTh XUMUYECKUE ITPOLIECCHI, JISKAIIHUE B OCHOBE
IPOMBIIIICHHOTO TIOJIY4YEHHUS CEpHOW KHUCJIOThl, aMMHaKa, a TakkKe CHOPMHUPOBAHHOCTh
npeAcTaBIeHU 00 OOIMIMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B IMPU XUMHYECKHX
peaKImsIx, Macchl BeIECTBA WM 00bEMA ra30B N0 U3BECTHOMY KOJIMUECTBY BEI[ECTBA, MACCE UIIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIUIOBOTO 3 (eKTa peakluid Ha OCHOBE
3aKOHOB COXPAHEHHUsI MacChl BELECTB, IIPEBPAILECHUS U COXPAHEHUS YHEPIHH;

c(OPMHUPOBAHHOCTh YMEHHUH cOOMIONATh MpaBUia MOJIb30BAaHUS XMMUYECKOH MOCYI0N U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHUs C BEIleCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU TIO BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEpoOKCcHIa BOAOPOJA B NPHUCYTCTBUM KaTalnu3aTopa, OIPEIEIIEHUE CpPEJbl



pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLMH, PeakIMy HOHHOTO OOMEHa, KauyeCTBEHHBbIC PEaKLUUU Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEUICHHE SKCIEPUMEHTATbHBIX
3adady I10 TEMaM «MeTtannel» u ((HeMeTaJIJIBI») B COOTBCTCTBHHU C IIpaBUJIaMHU TCXHHUKHU
0€30MacHOCTH ITpU OOpAIEHUH C BEIECTBAMHU U JIAOOPATOPHBIM 000PYIOBaHUEM, IIPEACTABIIATH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMPOBATH BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIO,
[IOJIy4aEMYI0 U3 Pa3HbIX UICTOYHHUKOB (CpEJCTBa MACCOBOM KOMMYHUKAIUU, IHTEpHET U IpyTrux);

C(POPMHPOBAHHOCTb YMEHUH COOJMIOAATh MpaBHIA OSKOJIOTMYECKU LIEIeCO00pa3HOro
IIOBCJICHUSA B 6BITy n Tp}II[OBOI\/'I ACATCIIBHOCTH B MECIAX COXpPaHCHHA CBOCro 3J0pPOBbA U
OKpY’Karolllell MPUPOIHOMN cpenibl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBHS Ha >KUBbIE OPTaHU3MBbI
OoTnpeIeIEHHBIX BEIIECTB, MOHMUMas cMbIca nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BO3HGI\/JICTBI/I$[ Ha OpraHuv3M 4€JIOBCKA,

JIIs O6yan0HlI/IXCﬂ C OIpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA. YMCHUC NPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHUYCCKHUX ﬂBHeHHﬁ;

JUISL CIIENBIX U CIIA00BUASIIUX O0Y4AIOIUXCS: YMEHHE UCIOJIb30BATh PENbe(PHO-TOUEUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

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

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH bubnorexa
IIOK https://myschool.edu.ru/
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4 bubmmoteka LIOK
' BEIIECTB https://myschool.edu.ru/
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranms 9 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHME, 10 KJIACC.

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa u3y4deHust (ungpostre)
. Tema ypoka Beero Kontposbusbie | IIpakTuuyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypcsl
ITo miiany DakTHY.
[Ipenmer oprannyeckoi Bubimnoreka [JOK
1 XUMUH, €€ BOSHUKHOBEHUE 1 https://myschool.edu.ru/
’ ’ 06.09.2023
pa3BUTHE U 3HAUYCHUE.
Teopus crpoeHus BuGmuorexa [JOK
i OpPraHMYECKHX COETMHEHUMH . https://myschool.edu.ru/
A. M. bytnepona, eé 13.09.2023
OCHOBHBIC ITOJIOKCHHS.
[Ipencrasnenue o bubimnoreka [JOK
KJIacCHDHKAIUH https://myschool.edu.ru/
OpPraHUYECKUX BEILECTB.
3 Homenxknatypa 1
7P 20.09.2023
(cucremaTuyeckas) u
TPUBHUAJIBHBIC HA3BAHUS
OpPraHUYECKUX BEILECTB.
AJNKaHBI: COCTaB U Butmmorexa [JOK
4 CTPOCHHUE, TOMOJIOTHYECKUIt 1 https://myschool.edu.ru/
P 27.09.2023
pan.
MertaH u 3TaH — Bubnuotexa LIOK
5 IPOCTEHINIE NPEICTABUTENH 1 https://myschool.edu.ru/
P P 04.10.2023
AJIKaHOB.



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AJIKEHBI; COCTaB U

Bbubanorexa [JOK

6 .
CTPOEHHUE, CBOWCTBA. 11.10.2023 https://myschool.edu.ru/
OTUJEH U IPOIUIIEH — Bubmmoreka [JOK
7 IpOCTeHIIIe IPeCTaBUTENH https://myschool.edu.ru/
18.10.2023
aJIKCHOB.
[Ipaktuyeckas padora Ne 1. Bubmmoreka [JOK
8 «IlonyueHne >TUIEHA U https://myschool.edu.ru/
o 25.10.2023
H3YYECHUE €r0 CBOMCTBY.
Anxanuensl. byranuen-1,3 u Bub6nuoreka LIOK
9 meTunbyraaues-1,3. https://myschool.edu.ru/
[Tony4yeHne CHHTETHYECKOTO 08.11.2023
Kay4yyKa U pPe3UHBI
ANKWHEBI: COCTaB U Bubnuoreka IIOK
0COOEHHOCTH CTPOECHHS, https://myschool.edu.ru/
10 TOMOJIOTUYECKHM PSI.
N 15.11.2023
AlLlETHIIEH — MPOCTEUIIHIT
MIPEICTaBUTEND aJIKMHOB
11 Brruncnenus no ypaBHEHUIO Bu6mnorexa IJOK
XMMHYECKOH peaKiuu 22 11.2023 https://myschool.edu.ru/
12 ApeHsl: 6€H301 U TOIYOJI. Bu6mnorexa IJOK
TOKCMYHOCTH apeHOB 20.11.2023 https://myschool.edu.ru/
I'eneTnyeckas cBs3b Bu6mnorexa [JOK
13 YTJIEBOIOPOJIOB, https://myschool.edu.ru/
MPUHAICKAIINX K 06.12.2023
pa3IMYHBIM KJjlaccam
IIpupoaHbIe HCTOUHUKHU bubnuotexa LHOK
14 TIEBOIOPOJIOB: TIPHUPO THBIH https://myschool.edu.ru/
YITIEBOAOPOIOE: IDP 13.12.2023

Tra3 U MOITYTHBIC He(bTHHBIe
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rasbl, HepTh ¥ IPOTYKTHI €€
nepepadboTKu

[IpupoHbIE HCTOYHHUKHU
YTJIEBOJAOPOIOB: MPUPOIHBII

Bbubaunoreka [JOK
https://myschool.edu.ru/

15 ra3 u noIyTHble HePTIHbIE
N 20.12.2023
ras3pl, HepTh ¥ MIPOTYKTHI €€
nepepadoTKu
16 KonTposbHas pabora no Bu6nuorexa [JOK
paszaeny «YTIeBOAOPOIbI» 27.12.2023 https://myschool.edu.ru/
[IpenenbHbIE OTHOATOMHBIE Bu6nunoreka [JOK
17 CIUPTBI: METAHOJ U 3TAHOJ. https://myschool.edu.ru/
10.01.2024
Boaoponnas cBsizb
18 MHOroaTroMHbIE CIUPTHI: Bu6nmnorexa [JOK
ATUJICHTJIUKOJIb U TIHLEPHH 17.01.2024 https://myschool.edu.ru/
@DEeHOJI: CTpOEHHUE bubimnoreka [JOK
19 MOJIEKY/IbI, QH3NUECKUe U https://myschool.edu.ru/
XUMHAYECKHE CBOMCTBA, 24.01.2024
IIPUMECHECHHE
20 Anpaeruapl: GopmManbaerun Butimorexa [JOK
U aleTAIbACTU. ALICTOH 31.01.2024 https://myschool.edu.ru/
OnHOOCHOBHBIE NPEEIbHBIC BuGimorexa [JOK
21 KapOOHOBBIE KUCIOTHI: https://myschool.edu.ru/
07.02.2024
MYpPaBbHHAs U YKCYCHas
[IpakTnueckas paborta Ne 2. Bubmmoreka [IOK
22 «CBoiicTBa pacTBOpa https://myschool.edu.ru/
. 14.02.2024
YKCYCHOM KHUCIIOTBD»
23 CreapuHOBast U 0JIEMHOBAsI bubnuotexa LHOK
KI/ICHOTLI, Kak 21.02.2024 https://m\/school.edu.rU/
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MIPEJICTAaBUTENH BBICIIIHX
KapOOHOBBIX KHUCJIOT

MpEI1a Kak COJIM BBICIINX

Bbubaunoreka [JOK

24 KapOOHOBBIX KUCIIOT, HX https://myschool.edu.ru/
o 28.02.2024
MOIOLLIEE JEUCTBUE
CrnoxHnble 3(upbI Kak Bubmmoreka [JOK
25 IPOM3BOIHEIE KAPOOHOBEIX https://myschool.edu.ru/
KHUCJIOT. [ MApOIN3 CIIOKHBIX 06.03.2024
3¢upoB
Kupsl: runponns, Bubnuoreka LIOK
26 NpUMEHEHHE, https://myschool.edu.ru/
13.03.2024
OuooruuecKas poJib KUpPOB
VrneBoasl: cocTas, Bubnuoreka IIOK
KJIacCHHUKAIHS. https://myschool.edu.ru/
27 Baxwueiimue
20.03.2024
NIPEeACTAaBUTEIN: TJIIOKO3a,
dbpykTo3a, caxapo3a
28 Kpaxman u nemnronosa kak Bubmrorexa LIOK
MPUPOIHBIE TTOTUMEPHI 03.04.2024 https://myschool.edu.ru/
KounTponsHas pabora no Bubmrorexa LIOK
29 paseny https://myschool.edu.ru/
«Kucnopoaconepxariue 10.04.2024
OpPraHUYECKUE COECTUHEHU
30 AMUHBI: METUJIAaMUH U Bubmoreka LIOK
AHUITHH 17.04.2024 https://myschool.edu.ru/
AMUHOKHCIOTBI KaK bubamorexa [JOK
31 amboTepHbIE OPraHUUYEeCKUe https://myschool.edu.ru/
borepiere op 24.04.2024

COCAUMHECHUS, UX
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OHOJIOTHYECKOE 3HAUCHUE.
IlenrTuanl

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUSA

08.05.2024

Bbubaunoreka [JOK
https://myschool.edu.ru/

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI

15.05.2024

Bbubaunoreka [JOK
https://myschool.edu.ru/

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coeauHeHni. IlmacTmacchl,
Kay4yKH, BOJIOKHA

22.05.2024

bubaunoreka [JOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

34
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11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
Jara usyyenus
e Tema ypoka K (uudpossie)
n/n YP Bceero OHTPOTLHELE IIpakTUyeckue o0pa3oBaTe/ibHbIE
paboThI padoThI ITo miiany DakTHY. | pecypchl
XUMHUYECKUH dIIEMEHT. ATOM. Bubmmoreka [IOK
1 DIIeKTpOHHAs KOH(UIypaLst 1 08.09.2023 https://myschool.edu.ru/
aTOMOB.
[Tepronnueckuii 3aKOH U Bu6nunoreka [JOK
Tleproanueckas cucTema https://myschool.edu.ru/
9 XUMHUYeCKnX deMeHToB J1. 1. 1
MeHnneneeBa, UX CBS3b C 15.09.2023
COBPEMEHHOM TeOpHUEH
CTPOEHUSI ATOMOB.
3aKOHOMEPHOCTH H3MEHCHHS bubnnorexa [OK
CBOMCTB XUMHUECKHX https://myschool.edu.ru/
AJIEMEHTOB U UX COCAMHEHUN 1O
3 TpyIIaM U MepUoiaM. 1
3HaYCHHE MTEPUOTUIECKOTO 22.09.2023
3aKOHAa U CUCTEMbl XUMHUYECKUX
anemenToB /.M. MenneneeBa B
Pa3BUTUHU HAYKH.
CrtpoeHue BellecTBa. Bbubmuorexa LIOK
XUMHUECKasi CBS3b, €& BUIIBL, https://myschool.edu.ru/
4 MEXaHU3MBI ?6pa30BaHHH 1 99.09.2023
KOBAJICHTHOM CBSI3H.
BonopoaHas cBA3b.
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BaneHTHOCTE.
DIEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

06.10.2023

Bubaunoreka [JOK
https://myschool.edu.ru/

[TonaTHe 0 AUCIIEPCHBIX
cucremax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pacTBope.

13.10.2023

Bbubaunoreka [JOK
https://myschool.edu.ru/

Knaccudukanus n
HOMEHKJIaTypa HEOPTraHUYECKHUX
coequHenui. I eneTnueckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB.

20.10.2023

bubmuotexa IIOK
https://myschool.edu.ru/

Knaccudukanus xuMmuaecknx
peaKkuuii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MACChl BEIIECTB;
3aKOH COXpaHEHUs U
MpEeBpaICHUs SHEPTUU TIPU
XUMHUYECKUX PEAKITUSX.

27.10.2023

bubanoreka [JOK
https://myschool.edu.ru/

CKOpoCTb peaxiu.
OOpaTumbie peaxIuu.
XUMUYECKOE paBHOBECHE

10.11.2023

bubanorexka [JOK
https://myschool.edu.ru/

10

[Ipaktuyeckas pabora Ne 1.
«BnusiHMe pa3nTUYHbIX
(akTOpOB Ha CKOPOCTh
XUMUYECKON peaKum»

17.11.2023

bubamorexa [JOK
https://myschool.edu.ru/
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11

DNEeKTPOIUTHYECKAs
nuccounanud. [lonstue o
BOJIOpOIHOM Tokazarene (PH)
pactBopa. Peakuuu HOHHOTO
obmeHa. ['mapoims
OpPraHn4eCKux u
HCOPraHNM4YCCKUX BCIICCTB

24.11.2023

Bubaunoreka [JOK
https://myschool.edu.ru/

12

OKHCIUTETHHO-
BOCCTaHOBHTEIIHLHBIC PEAKITHH.
[Tonstue 06 >nexkTponuse
pacIuiaBoB U PacTBOPOB COJICH

01.12.2023

Bbubaunoreka [JOK
https://myschool.edu.ru/

13

KonTpossHas pabora no
pazaeny «TeopeTnyeckue
OCHOBBI XUMUI

08.12.2023

bubmuoteka IIOK
https://myschool.edu.ru/

14

Mertaibl, uX MOJOKEHUE B
[Tepuoanueckoii cucreme
XUMHUYECKnX djeMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIne
(bu3uvecKue cBOMCTBA
METaJIIOB

15.12.2023

bubanoreka [JOK
https://myschool.edu.ru/

15

CruiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUIN P
HaMpPsHKEHUH METaJIOB

22.12.2023

bubanorexka [JOK
https://myschool.edu.ru/

16

XUMHUYECKUE CBOMCTBA
BaOXHEHWIIIMX METAJJIOB (HATPHIA,
KaJluM, KanbIUui, MarHuw,
ATIOMHUHHI) U UX COeTMHEHU N

29.12.2023

bubanorexka [JOK
https://myschool.edu.ru/
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XUMUYECKUE CBOMCTBA XpOMa,

Bubaunoreka [JOK

17 .
MEIU U UX COCAUHECHUN 12.01.2024 https://myschool.edu.ru/
18 XUMHYeCcKre CBOMCTBA IIMHKA, bubmoteka [JOK
JkKeJle3a U MX COeqMHEHMI 19.01.2024 https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 2. Bubmmoreka [JOK
19 "Pemenue 3xkcriepuMeHTaIbHbBIX https://myschool.edu.ru/
" 26.01.2024
3a7a4 1no teme «MeTaibh»
Hemerannsl, UX moa0XKeHUE B Bub6nuoreka LIOK
Tepuomueckoii cucTeMe https://myschool.edu.ru/
20 XUMHYECKUX demMenToB JI. U.
02.02.2024
MenneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
dusnyeckue CBOCTBA Bubnnoreka LIOK
HEMETAILIOB. AJIIOTPOTIHS https://myschool.edu.ru/
21 HEMETAJIJIOB (Ha mpuMepe
09.02.2024
KHCJIOpoJia, cepsl, hochopa u
yriieponaa)
XHUMHYEeCKHE CBOMCTBA Bbubmmoteka LIOK
22 TraJOre€HOB, CEPhl U HX https://myschool.edu.ru/
. 16.02.2024
COEIMHEHU N
23 XuMHYECKHEe CBOMCTBA a30Ta, Bu6mioreka LIOK
docodpa n ux coeauHEHMI 24.02.2024 https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA Bu6muorexa [IOK
24 1epojia, KpeMHUS U UX https://myschool.edu.ru/
" | 01.03.2024
COEMHEHU M
o5 [IpuMeHeHre BaKHENIINX Bubinoreka [IOK
HEMETAJUIOB M MX COEIMHEHHUN 09.03.2024 https:/myschool.edu.ru/
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O000111eHNE U CUCTEMATHU3AIIUS
3HaHui 1o Teme «HemeTrayuibn.

Bubaunoreka [JOK
https://myschool.edu.ru/

26 Boraucienus mo ypaBHEHHSIM
P 15.03.2024
XUMHYECKUX PEaKIHi U
TEPMOXHUMHUYECKHE PACUETHI
[Ipaktuyeckas padora Ne 3. Bubnmnorexa LIOK
27 «Pemienne 3kCepruMeHTaIbHbIX https://myschool.edu.ru/
" " 22.03.2024
3aga4d no teme "Hemeramner"»

28 KontponsHas pabora no temam Bu6nuorexa [JOK
«MeTtamne» 1 «HemeTamas» 05.04.2024 https://myschool.edu.ru/
Heoprannueckue u Bu6nunoreka [JOK
OpraHH4EeCKUe KHCIOTHI https://myschool.edu.ru/

29 ’

Heopraanueckue n 12.04.2024
OpraHHYecKUe OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE Bu6morexa [JOK
¥l OPraHMYeCKHE COCMHEHUS. https://myschool.edu.ru/
30 I'enetnueckas cBs3b
19.04.2024
HEOPraHUYeCKUX U
OpraHUYECKUX BEILEeCTB
Ponp xumun B oGecrieueHun Bubmmoreka [JOK
SKOIOTHYECKOI https://myschool.edu.ru/
31 SHEPreTUYECKOU U MHUIIEBON
P 26.05.2023
0€30MMacHOCTH, Pa3BUTUU
MEUITHBI
[IpencraBnenus 06 oOmMX Bubmmoteka [TOK
HAYYHBIX TPHHIANAX https://myschool.edu.ru/

32

IIPOMBIIIJIEHHOTO MOJIy4EHUS 03.05.2024

Ba)KHEMIIINX BEIICCTB
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33 YenoBek B MUpE BELIECTB U 1 Bbubmuoreka LIOK
MaTepHajoB 10.05.2024 https://myschool.edu.ru/
Bbubaunoreka [JOK
34 XuUMHS ¥ 3J0pOBbE YEIIOBEKA 1 17.05.2024 https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ Pynszutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111€CTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO

«M3parenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckoe nocooue o yueOuuky Pynsutuca I'. E.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru






