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HOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma mo XUMHM Ha YpPOBHE CpeaHero oluiero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanpbHOro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii @eneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dhenepanbHOM 00pa3oBaTeILHOU MIPOTPaMMBbI CpeaIHero ob11ero
obpazoBanusa(POIl COO), npencraBieHHbix B DegepaibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit
denepanuu, peanu3yoOIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX TONIOKeHUU «CTpaTerun pa3BUTHS BOCIHUTaHuUs B Poccuiickoi
Oenepanuun Ha nepuon no 2025 rona» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YTIyOJEHHOTO W3YUYEHHsI 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpa3oBaHus ywammxca 10-11 xiaccos.
N3yuenne mnpenMera, peanudyeMoe B YCIoBUSX AuG(epeHIIUMPOBAHHOTO,
npopuIbHOrO O00yuYeHHs, MPU3BAHO OOECmeunuTh O00I1e00pa3oBaTENbHYI0 U
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTalyyd UX K ObICTPO MEHSIONIUMCS YCIOBHUSM KU3HHU B COLUYME, a TAKXKE IS
MPOJIOKEHUsT O0yUEHHsS] B OpraHu3alusax MpodecCHOHANLHOrO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSIETCS OJTHON U3 MPUOPUTETHBIX TUCIUILIUH.

B mporpamMme 1o XuMHM Ha3HadeHUE TMpeAMeTa «XHUMUS» TMOTydaeT
NOAPOOHYI0  HHTEpPHpETAllUi0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkenusimu  ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJEeH, COoAep KaHus,
pe3yabTaToOB OOy4YeHUss M TpeOOBaHUN K YpPOBHIO MOJTOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBJISIIOTCSI CIICIYIOIIHME BBIMOJIHSAEMbIE MPOTPAMMOM IO
XUMUU PYHKIUU:

e UHGOPMALIMOHHO-METOANYECKAs, peanu3anus KOTOpou oOecreunBaeT
MOJIy4YeHUE NPEACTaBICHUS O UENsAX, COJEpKaHuu, OOIIel cTpaTeruu
0o0y4eHUs, BOCHUTAHUS U PA3BUTHS 00YUYAIOIINXCS CPEACTBAMHU MIPEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;

e OPraHU3aIMOHHO-IUIAHUPYIOIIAs, KOTOpas peyCMaTPUBAET
ONpPEAEICHNUE: MPUHIMIIOB CTPYKTYPUPOBAHUA U IMOCIEIOBATEIBHOCTH
M3YUYEHUsI y4eOHOro maTepuayia, KOJUUYECTBEHHBIX U KAYECTBEHHBIX €T0
XapaKTEPUCTUK; MOAXOJ0B K (HOPMUPOBAHUIO COJEP>KATEIBHOM OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHKEHHM OOy4arolmuxcs B
paMKax MTOTOBOW aTTecTallud B (OpMe €IUHOro TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriyOJn€HHOTO U3YYEHUS] XUMUHU:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE NPEAMETHOE COJEpKaHue, 00s3aTeIbHOE
JUIT U3yYEeHUS] B paMKax OTIAEIbHbIX Mpoduiield, mnpeaycMaTpuBaeT
pacrpefielieHue U CTPYKTYpUpOBaHUE €ro Io KjaccaMm, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSIM/pa3iesiaM Kypca;

e NaéT MPUMEPHOE pachpeieNieHne Yy4yeOHOrO0 BPEMEHHU, PEKOMEHIYEeMOro
JUTSL UBYYEHUST OTACIBHBIX TEM;

e TMpenjiara€T NPUMEPHYIO TMOCIEJOBATEIBHOCTh H3YyUYEHHsS] y4eOHOIO
Marepuana ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBI3EH;

e AT METOJIMYECKYIO0 MHTEPIIPETALNIO IeJeH U 3a/lad U3yUeHUs MpeaMeTa
Ha yriIyOJI€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUs, COAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOMN
MpOrpaMMBbl CpPEIIHETO o0b1Iero o0pa3oBaHus (JIMYHOCTHBIX,
METaNnpeIMETHBIX, MPEIMETHBIX), & TAKXKE€ C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX JEUCTBUI  00yYalolerocs IO OCBOCHHIO
COJIep>KaHMsI IPeIMETA.

[lo BceM Ha3BaHHBIM MO3UIMAM B NpOrpaMMe MO XUMHUHU MPEeAyCMOTpeHA
MPEEMCTBEHHOCTh C OOYy4Y€HHEeM XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TpelejIaMd yCTAHOBJIEHHOM MpoOrpaMMoll MO XUMHUU
o0s13aTeNbHOM (MHBAPUAHTHOW) COCTABISIONICH COAEp:KaHUS y4yeOHOTO IpeameTa
«Xumus» OocTa€Tcsa BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOM COCTaBIISIONICH,
KOTOpasi JIOJKHA OMpPENEsThCI B COOTBETCTBHHM C HANpaBIEHHUEM KOHKPETHOTO
npoduist 00ydeHus.

B cootBerctBHM ¢ KoHUentyanbHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAYEHUU TpPeAMETOB 0a30Boro M yriayOJEHHOrO YpPOBHEM B CHCTEME
nudpepeHIIMPOBAaHHOIO O0yUYEeHHUs Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMUSL HAa YpPOBHE VYINIYyOJIEHHOTO U3Yy4YEHHs HampaBleH Ha peaau3aiuio
MPEEMCTBEHHOCTH €  MOCIEAYIOUMM  3TaloM  MOJY4YeHUSI  XHUMHUYECKOIo
oOpa3oBaHUs B paMKaX M3Y4YEHUs CHEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHu3alMsIx CpeHer0 npodecCuoHaIbLHOTO
oOpazoBanus. B 3Toil cBsi3m u3zyueHuwe mnpeamera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pacuIiupeHue u  yriyOJeHHe TEeOpeTHUeCKoO U
MPAKTUYECKON MOJATOTOBKU OOYYarONIUXCs, BIOPABIIUX OMpEAEAEHHBIN Tpoduib
0o0y4eHUs1, B TOM YHCJIE€ C IEPCHEKTUBOMN MOCIEAYIONIETO MOTYyUYSHHUS] XUMUUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHalibHOro 0opazoBanus. Hapsany ¢ atum,
B cBere TpeboBaHuii PI'OC COO kK muaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOlt 00pa30BaTENBbHONM IIPOTPAaMMBI CpeaHEro oO0Iero oOpa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelleHue 3ajad



BOCIIUTAHUSI U COIMAJILHOIO Pa3BUTUS OOydYarOUIUMXCS, Ha (POPMHUPOBAHHE y HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHUN, YMEHUN paloHaIU3allii y4eOHOro Tpynaa u
0000IMIEHHBIX  CIIOCOOOB  JCATEIBHOCTH, MMEIONIUX MEXKIUCIHUIUIMHAPHBIN,
HAJNPEAMETHBIN XapaKTED.

CocraBisitoniuMu npeaMeTa «XuMuUs» Ha ypOBHE YIIyOJEHHOrO H3Yy4YEHUs
ABJSIIOTCSL  yIiIyOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun moaxonoB K oTOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl 3THUX KypCOB B MpPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHuss PI'OC COO o paznuuusax 0a30BOTO M yINIyOJIEHHOTO
YPOBHEU U3y4EHUS NIPEIMETA.

OcHoBY copepxxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHu4YecKass XUMUS» COCTaBISE€T COBOKYMHOCTh MPEAMETHBIX 3HAHUW U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YYEHMs IpeaMeTa. JTa CHUcTeMa
3HAHMM TOJy4YaeT ONpelei€HHOEe TEOPETHYECKOE TOMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIHK 00BEM  (PaKTOIOTHUECKOTO
Matepuasna. Tak, Ha yriayOJI€HHOM YpOBHE HM3y4€HHs IpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIWUYEHHS OO0BEMA 3HAHUA O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBAX MX COEJAMHEHUUM HA OCHOBE PACUIMPEHUS U YIIIyOJeHUs
MPEACTAaBICHUA O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M U 3aKOHOMEPHOCTAX
MPOTEKAHUS PeaKklhii, paccCMaTPUBAEMbIX C TOUKH 3PEHHS] XUMUYECKOU KUHETUKHU
u TepMoauHaMuku. M3yyenwe mnepuoamyeckoro 3axkoHa u Ilepuomuueckon
CUCTEMBbI XUMUYECKUX  AJIEMEHTOB OazupyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUIX O CTPOCHUU aToMa. XUMHUUYECKask CBS3b
OOBSICHSIETCSI C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U
paspylleHNH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUNIOB  peakuuil  jgomnoiHsercs  (GOpMUpPOBAHHEM  MpEACTaBIeHHM 00
ANEKTPOXUMHUYECKUX MpoLleccax U ANEKTPOJIU3€E PACIIABOB U PACTBOPOB BELIECTB.
B kypce opranuueckol XMMHUM MPU PACCMOTPEHHHM PEAKIIMOHHON CHOCOOHOCTH
COEIMHEHUN yaensieTcsi 0co00e BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUu.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJAEpkKaHUE KypCOB XHUMHH
YTIyOJIEHHOTO YPOBHS U3YUYECHUS JIJIS1 KIACCOB OMpeAeIEHHOTO Mpoduiis (riI1aBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHUH K oOiell cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXKHbBIC MPEaMEThl. Tak, Hampumep,
B COJACPKAHUU MpEIMETa IJI1 KJIACCOB XUMHUKO-(U3UYECKOro nmpoduiis 00ybIIoe
3HauYeHUe OYyIyT MMETh AJIEMEHThl yueOHOro Marepuana mno oduieid xumuu. [lpu
U3YYEHUM IMpeJAMeTa B JAHHOM CJIydyae akUEeHT OynerT caeidaH Ha OOIIHOCTh
METOJIOB MTO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKYJsipHas T€Opusi B (PU3HUKE), 3aKOHBI COXPaHEHUS



MacChl M JHEPrUM, 3aKOHBl TEPMOJUHAMHUKH, BJICKTPOJIN3a, IPEICTABICHUS O
CTPOCHUHU BELIECTB U IPYTroe.

B 10 Xe Bpemsa B coAepKaHUU NOpEeaAMETa I KJIAacCOB XUMHKO-
Ounonornyeckoro npoduiisg OONbIINKA yAENbHBIA BeC OyleT MMETh OpraHnyecKas
xumus. B 3TOM ciaydae mOpenocTaBiSIETCS  BO3MOXKHOCTh JUuisi  Ooliee
O0CTOATENIBHOTO  PAaCCMOTPEHUSI XMMHMYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOMl BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JHUOUJIbI, OCIKU, YIJIEBOAbl, HYKICHHOBHIE
KUCIIOTBI U Apyrue. [Ipy 3TOoM 3HaHUS O COCTaBe M CBOMCTBAX IPEICTABUTEIIEH
OCHOBHBIX KJIaCCOB OPraHUYECKHUX BEIIECTB CIYXAaT OCHOBOM [UIA W3YyYEHHUS
CYLIHOCTH MPOILECCOB (POTOCUHTE3A, IbIXaHMs, TUILEBAPEHUS.

B mnnane ¢opmupoBaHHsS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OlIlleHaYyYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOr0 MPUMEHEHHUS HAYYHBIX
3HAaHMM HM3y4eHHE npeaMera «XuUMHUsS» Ha yriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C Y4YEOHBIMU TMpEeAMETaMH, BXOJISAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcTecTBeHHO-HayuHble MpeaMeTbl», «MaTemaTtuka u
nHpopMatrka» u «Pycckuil sI3bIK U IUTEpATYpay.

[Ipu wu3yuennu ydeOHOro mnpeamera «XHUMHS» Ha YriayOJIEHHOM YpOBHE
TaK)Xe, Kak Ha ypOBHE OCHOBHOTO U CpeAHero oduiero oopazopanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTENEHHON 3HAUYUMOCTH SABISIETCA (DOPMUPOBAHUE OCHOB
HAayKH XHMHUU KakK oO0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NESITEIIbHOCTU YEJI0BEKA U OJHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYphI. Perienue
ATOM 3amaud Ha YriIyOJEHHOM YpOBHE M3YyYECHHUS TMpeaMeTa Npearnosiaraet
peann3anurio TaKuX MeJIeH, KaK:

e (opMupoOBaHUE TMPEJCTABICHUN: O MaTEepUaIbLHOM €JIUHCTBE MU,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SIBJIIEHUU MPUPOJBI, O MECTE XUMUU B
CHUCTEME €eCTECTBEHHBIX HayK M €€ Beaylledl poin B oOecredyeHuu
YCTOMYMBOTO  Pa3BUTUSL  4YEJIOBEUYECTBA: B  pEHICHUU  IpoOieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBON 0€30MacHOCTH, B Pa3BUTUU
MEIULIMHBI, CO3JaHUU HOBBIX MAaTEpUAIOB, HOBBIX HCTOUHUKOB JHEPIUH, B
o0ecrie4eHUun PaIMOHAIIBHOTO MNPUPOJONOIB30BaHMS, B (HOPMUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEIOBEKA, a TAKXKE HKOJOTHUUECKHU
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 370POBBIO U IPUPOJHON cpene;

e OCBOCHHME CHCTEMBbl 3HAHWUM, JIEKAIIUX B OCHOBE XUMHUUYECKOMH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB UM TEOPUM XUMHHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX VYPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJIAPHOM,  HAAMOJIEKYJIIPHOM, O  TEPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUSA XUMHUUYECKUX PEaKUUu, O



XUMHUYECKOM PaBHOBECHUH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00IHX
HAaYYHBIX IPUHIMIAX XUMHYECKOTO ITPOU3BOJICTBA;

dhopMupoBaHue y oOyJarommxcst OCO3HAHHOTO TTOHUMaHHMS
BOCTpEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUN JUISI OOBSICHEHHS
KJIFOYEBBIX HJIEH W MPOOJIEM COBPEMEHHOW XWMHH, IJIs1 OOBICHEHHS U
MPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO NPUPOAY;
TPaMOTHOT'O PEIIeHHs MPOOJIeM, CBI3aHHBIX ¢ XUMHUEH, MPOTrHO3UPOBAHHUS,
aHaJin3a M OIEHKHU C TO3UIMH SKOJIOTUUYECKOM O€30MacHOCTH MOCIECACTBUM
OBITOBOM W MPOU3BOJCTBEHHOM JEATENHHOCTH 4YEIOBEKa, CBS3aHHOM C
XUMHUYECKHUM  IMPOU3BOJICTBOM, HCIIOJIB30BAaHHMEM H  IepepaboTKoM
BELIECTB;

yriyOJieHue  MPEeJCTaBICHU O  HAay4yHbIX  METOJaX  MO3HAHUS,
HEOOXOIUMBIX [JIi NPUOOPETEHUS] YMEHHIl OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBSCHEHUS XHUMHUYECKHX SBJICHUN, HMEIOIMIHMX MECTO B
NPUPOJE, B MPAKTUUECKON AESITEILHOCTA U TOBCETHEBHOW KU3HMU.

B mmane peanmm3anmuy mepBOOYEPEHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIMIMX
(GyHKIUI 1EJOCTHOW CHUCTEMBI CpeAHEro oO0IIero oOpa3oBaHUsI MPU HU3YYCHUU
npeaMera «XuMUsS» Ha  yrIyOJN€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTH
MPUOOPETAIOT TaKUe LEJIN U 3a1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TI0O3HABAEMOCTH SIBIICHUW TPHUPOIHI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B O0OJIACTH TEOPETHYCCKUX U
MPUKIAIHBIX HCCICAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIIMTAHWIO  Ha  OCHOBE  YCBOGHUSA
00IIIeUeI0BEUECKHUX IIEHHOCTEMN;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCcTeM oOyvarmuxcs, (GpopMHPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHIO KakK
YCIIOBHIO YCTIETITHON MPO(GECCHOHATBHOW U 00IIECTBEHHON JIESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHWE yYMEHUH W HAaBBIKOB PAa3yMHOTO MPHUPOOMOIL30BAHHS,
Pa3BHUTHE DKOJOTHUECKOU KYJIBTYpPHI, MPHOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOU HKOJIOTUYECKOM JIEATEITbHOCTH.

OO6miee 4Kciio 4acoB, MPEAYCMOTPEHHBIX JJISI U3YYCHUS] XUMUU Ha YIIIyOJIEHHOM
YpOBHE cpenHero ooOiiero odpaszoBanusi, coctasisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B HEZIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTrnyeckne 0CHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer W  3HaueHHWE  OpPraHUYECKOM  XMMHUH, MPEACTABICHUE O
MHOT000pa3uu OPraHuYeCKUX COCTUHEHUI.

DJEKTpOHHOE CTPOCHHE aToMa YIJepoda: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUs. BaneHTHble BO3MOXHOCTM aroma yrjiepona. XMMHUYECKas CBSA3b B
OpraHUYECKUX COEJUHEHMSIX. Tumbl TUOpPUAU3AIMU aTOMHBIX oOpOuTane
yriepoaa. Mexanu3Mbl 00pa3oBaHusl KOBaJICHTHOUM CBsI3M (OOMEHHBINH U IOHOPHO-
akienTopHbiit). TuMbl NEepeKpbhIBaHUS AaTOMHBIX opOuTanei, G- U T-CBA3M.
OnunapHas, qBoMHas W TpoiHas cBA3b. COCcOOBI pa3pbiBa CBsI3ei B MOJEKYJax
oprannueckux BemiecTB. [loHaTne o cBOOOAHOM paaukane, Hykiaeobuie u
anexTpoduIe.

Teopuss cTpoeHuss opraHudeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE MPEJICTABIEHHS O CTPYKTYPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX CcoeAuHeHUuH. MOoNeKynasapHble U CTPYKTYpHbIE  (OPMYIIBL.
CrpyktypHbie GOpMyJbl  pa3IMUHBIX BUJOB: pa3BEPHyTas, COKpalllEHHAs,
ckenetHasa. M3omepusa. Buabl u3omMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIEe 3(DPEKTHl B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
1 ME30MEPHBIN 3P DEKTHI).

[IpenacraBnenne o kiaccupukauu OpraHuveckux BemecTB. [loHsTue o
¢yHkunoHanbHOU rpymme. ['omonorus. I'omonornueckue psanpl. CucreMarnyeckast
HOMeHKaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHasiibHbIE Ha3BaHUs
OTAEJIbHBIX IIPEACTABUTEIIEH.

OcobenHocT W KiIaccu(pUKALMS OpraHUYeCcKUuX peakiuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMU B OPTraHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W WX NPEBPALLCHUN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEHIECTB W MaTepuajaMu Ha HUX
OCHOBE, OIBITHI MO IIPEBPALLECHUI0 OPraHUYECKHUX BEIIECTB IIPU HArpeBaHUU
(maBneHue, OOYIJIMBAaHUE U TOPEHHUE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYJ
OPraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankansl. ['omoniorudyeckuil psa ankaHoB, oOiast popmysna, HOMEHKIATypa U
n30Mepus. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKAHOB, sp3—
rudbpuan3anus aTOMHBIX opOuTaneil yrieponaa, o-cBsizb. Du3nueckue CBOMCTBa
AJIKaHOB.



XVMHAYECKAE CBOMCTBA AQJIKAHOB: PEAKIAM 3aAMEIICHUS, W30MEpPU3AIINU,
JNETUIPUPOBAHMS, [IUKIIU3ALNY, IUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKINN PAAUKAIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs] U1 TPUMEHEHHUE AJIKAaHOB.

Huxnoankanel. O0mas popmyna, HoMeHKIaTypa U uzoMepus. OCOOEHHOCTH
CTPOCHHMSI M XUMHUECKUX CBOMCTB MalbiX (LUKIONPONAaH, IUKIO0yTaH) U
OOBIYHBIX (LIMKJIOMEHTAaH, IMUKIOTEKCaH) IUKIOadkaHOB. CHocOObI MONMyYeHUs U
MMPUMEHEHHE UKJIOAIKAHOB.

Ankensl. ['oMonornyeckuil psifi ankeHoB, oOmas GopMmyrna, HOMEHKIATYpa.
OJIEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ]  AJIKECHOB, sp°-
rudpuan3anus aTOMHBIX OpOuWTaneil yriepona, o- u 7m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (uuc-tpanc-) uzomepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMHAYECKAE CBOWMCTBA: PEAKUUHM NPUCOCIMHEHUS, 3aMEIICHUS B O-ITOJOKEHUE
IIpU JBOWHOM CBs3M, NOJUMEpU3alMU U OKucieHus. [IpaBuno MapkOBHHKOBA.
KauecTBeHHbIE peakiny Ha ABOMHYIO CBsI3b. CIIOCOOBI MONYUYEHUS] U MPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsHKEHHBIC, U30IUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JEKTPOHHOT'O CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSOKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsiKEHHBIX TUeHOB. CriocoObI MOTYyUYEHHS U TPUMEHEHHE aJIKaIUCHOB.

Ankunsl. ['omonorudeckuii psij alkuHOB, oOias GpopMyina, HOMEHKIaTypa U
n30Mepusd. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aIKHHOB, Sp-
rudpuan3anus aTOMHBIX opOutanei yriepoja. duznueckue CBOMCTBA AJIKUHOB.
XUMHYECKHE  CBOWCTBA:  pEaKkIUUW  MPUCOCAUHEHUS,  IAMEPU3ALUA U
TPpUMEPU3AIMHU, OKHCIEHNA. KUCIIOTHBIE CBOMCTBA alIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakiiuy Ha TPOUHYIO CBsI3b. CIOCOOBI MOJyYeHUS
Y IPUMEHECHUE AJIKUHOB.

ApomaTuueckue yrieBoJopoJibl (apeHsl). ['omonmoruueckuid psiji apeHoOB,
oOmast popmysa, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKyNIbl Oen3ona. DU3NMYECKHEe CBOMCTBa apeHOB. XUMHUUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMENIEeHUs B O€H30JIbHOM KOJIBIIE U
YIJIEBOAOPOJIHOM paJUKalie, PEAKIMU NPUCOCIUHEHUS, OKUCIEHHE TOMOJIOrOB
O0enzona. IlpeacraBneHue 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEPE aJIKWIbHBIX paJUKaioB, KapOOKCUILHOM,
TUAPOKCWIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupona. [lonumepuszanus ctupona. CrocoObl NOMyYeHUs U
MIPUMEHEHHUE apOMATUYECKHUX YIIIEBOJOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsAHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
KameHnHbI#t yrosib 1 poayKThl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTadUTHYECKHil), pUGOPMUHT, MUPOIU3.
[IponykThl nepepaboTku HEPTHU, KX TPUMEHEHUE B MPOMBIILIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIaCCaMU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTE€HIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYIIY, HUTPOrpynmy, IUAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TraJoreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€nouyu. BzaumopaeicTBUe MUTaTOr€HAIKAHOB C MAarHUEM U I[UHKOM.
[lonsitue 0 METAJIJIOOPTaHUYECKUX COCTMHEHUSX. Hcnonw3oBanue
raJjlOreHIPON3BOIHBIX YTIEBOJOPOJOB B OBITY, TEXHUKE U TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCNEepUMEHTAJIbHBIE METOJbl H3yYEHHsS BEHIECTB M WX NpEeBpalleHUN:
M3yueHHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peaKkiuil  yriieBoJOpPOJOB Pa3IUYHBIX KJIAcCOB (0oOeciBeunBaHWEe OpPOMHON WIH
MOJHOW BOJBI, pacTBOpa IMEepMaHTaHaTa KaJlus, B3aUMOJIEUCTBHE alleTHJIEHA C
aMMHa4HbBIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapyKEHUE
yriepoja W BOJOpPOJAa B OPraHUYECKUX BEIIECTBAX, IOJIYyYEHHE OTUJIIECHA H
M3YUYEHUE €ro CBOMCTB, O3HaKomiieHHe ¢ koyuiekiusiMu «Hedtb» u «Yromby, ¢
oOpa3ljaMu  IUIacTMacC, KaydykKOB M PE3UHBbI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJOT€HIPOU3BOAHBIX YIIIE€BOAOPOIOB.

Kucaopoaconepskaniue opranndeckue coelMHeHMs.

[Ipenensubie ogHOaTOMHBIE crnupThl. CTpoeHue MoJieKyn (Ha mOpuMepe
MeTaHoJla M JTaHoyia). ['oMonoruueckuii psa, oOmas QopMmyna, uzomepus,
HOMEHKJIaTypa #  Kkiaccupukanua. Dusnueckue CBONCTBA  MpeAesbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpojHbIE CBSI3M MEXAYy MOJEKYJIaMU CIUPTOB.
XUMUYECKHEe CBOMCTBA: peaKklUU 3aMelleHus, JAerujparaliuu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHONA U METaHOJa
Ha opraHu3M uesnoBeka. CHocoObl MOMYy4YeHUS M NPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocThie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTU PUBUYECKUX U
XUMHYECKUX CBOMUCTB.

MHoOroatoMHble CHOUPTHI — ATHICHTIIUKOJNb W TiaulepuH. dusnueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEICHUS, B3aUMOJICUCTBUE C OPTraHUYECKUMU
U HEOPraHMYECKUMHU KHUCIOTAaMH, KayeCTBEHHAas peaklusi Ha MHOTOAaTOMHbIC
cnupthl. [lpencraBieHue o MexaHuU3Me peakiuil HYyKI€O(UIBHOTO 3aMEIICHHUS.
JleiictBue Ha opraHuzM uenoBeka. (CrnocoObl TMONy4YeHUs M NPUMEHEHUE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHE THUAPOKCOTPYIIBI H
O0eH30apHOTO sAnpa. Pusndeckue cBoilcTBa (PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHnbie peakunu Ha (eHos. TokcHYHOCTH (heHona.
Cnoco6s1 nosyueHus u npuMenenue dpenona. GenondopmaibaeruaHas cMoa.

KapOoHunbHbIe cOeUHEHUS — AJIbAETU/IB U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOrnyeckue psabl allbJIETUI0B U KETOHOB, OO0IIas
dbopmyna, uzoMepus W HoMmeHkiIarypa. Dusnmueckue CBOICTBA albAETHAOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJETHUJIOB M  KETOHOB:  PEAKIUHU
npucoenruHeHusi. OKUCIECHUE AIbJAETUA0B, KAUECTBEHHbBIC PEAKIIUA HA AJIbIETUIbI.
Cnoco0bI noTy4eHUs: ¥ MPUMEHEHUE albJAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepus u HomeHkatypa. @usznueckue cBOMCTBa
OJTHOOCHOBHBIX TMpEJEIbHBIX KAapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C Y4YacTHEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJOXHBIX 3upax. MHorooOpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENENbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/E84A,
JUHONeH08as KUCA0Thl. CriocOObI MOIYYEHHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxueie >¢upbl. ['omonoruyeckuil psia, obuias Qopmyna, u3oMepus U
HOMeHKaTtypa. Dusnyeckue M XUMHUYECKHE CBOMCTBA: THUIAPOJIU3 B KHUCION U
IIEJIOYHOU CpEJIE.

Kupsl. Ctpoenue, puznueckrue U XUMHUYECKUE CBOKWCTBA KUPOB: TUIAPOIIU3 B
KHUCJION U 11eJI04HOoM cpefie. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALIUX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mpb1T4 KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mias xapakrepucTtuka yriaeBojoB. Knaccudukanus yrieBoioB (MOHO-, 1H-
u monucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, rajgakrosza, pudosa,
ne3okcupudo3a. Ousznueckue CBOMCTBA U HAXOXJEHHE B mpupoje. POTOCHHTES.
XUMHUYECKHE CBOMCTBA IIIOKO3bl: PEAKLUU C YYACTUEM CIIMPTOBBIX U albIETUIHOU
IPYyII, COUPTOBOE M MOJOYHOKHUCIOE OpokeHue. lIpumeHeHue TIIIOKO3BI, €€
3HAYCHUE B KU3HEAECATEIBHOCTU OpraHusMa. Jlucaxapuapl: caxaposa, MaJIbTO3a U
JmakTo3a. BoccranaBnuBarone U HEBOCCTaHABIMBAIOIIME Aucaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonncaxapuael: kpaxmain,
MIMKOTeH W 1ewnojgo3a. CTpoeHne MakpOMOJIEKYJ KpaxMania, T[JIMKOTeHa H
HeJUT0I03bl.  DU3UYECKHUE CBOMCTBA Kpaxmalia W LEJUIIOJ03bl. XHUMUYECKUE
CBOWCTBA Kpaxmalia: THMAPOJIN3, KAa4eCTBEHHAs pPEaKus C HOJOM. XHUMHUYECKHUE
CBOMCTBa IEJUTIOJIO3bI: TUIAPOJIN3, MONydyeHne 3(UpoB 1eiunono3bl. [lonstue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCINEpUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB W UX NPEBPALLCHUN:
PacTBOPUMOCTB PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOAEHUCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIUPTA B albIETH] HAa PACKAIEHHONM MEIHOW MPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CHHUPTA AUXPOMATOM Kayidsl (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIE PEAKIIMU Ha albJeTUlibl (C THUIPOKCHIOM
muammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums raMIEepuHa €
ruapokcugom Menu(ll), xumuueckue CBOICTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(ll), B3aumoneiicTBue
Kpaxmaia C MOJIOM, PEHICHUE 3KCHEPUMEHTAJbHBIX 3a1a4 1o TeMaM «CIupThl U
(benonwly, «Kap6oHOBBIE KUCIOTHI. C0XHBIE YPUPHIY.

A3o0Tcoaep:Kaliue OpraHMyecKue coeuHeHus.

AMUHBI — OpraHUYECKHE MPOU3BOJHbIE aMMHaka. Kiiaccudukanys aMUHOB:
anupaTUyecKue U apoOMaTHYECKWe;, TMEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue monekyi, obmias gopmyna, U30MepHsi, HOMEHKIaTypa U (hU3nyecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA annpaTHUYECKUX aMUHOB: OCHOBHbBIE CBOWCTBA,
AJKUIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Conm anKuIaMMOHUS.

AHWIMH — TIPEICTaBUTENIb AMHHOB apoMaTudyeckoro psnga. CrpoeHue
aHunuHa. B3anMHOe BiMsIHUE TpyNn aTOMOB B MojeKyje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwInH. CrocoObl
MOJIy4YeHUs M TpUMEeHeHue anudartuueckux aMuHoB. llonyyenue anwinHa U3
HUTpPOOEH301A.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTAeNbHbIE TPEACTABUTENN O
AMUHOKHUCIIOT: TJIMUMH, ajaHuH. @PU3UYECKHUe CBOWCTBA  aMUHOKHUCIOT.
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OPraHUYEeCKUX
COCIMHEHUN, peaklus MOJUKOHJEHCAINN, O00pa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHHTE3 W THAPOJIN3 NENTHIOB.

benkun kak npupoaneie nonumepsl. IlepBuuyHas, BTOpUYHAS W TPETUYHAs
CTpYKTypa OenkoB. XHMMHUYECKHE CBOICTBAa OEJIKOB: TUIPOJIU3, JEHATYypalus,
KAue€CTBEHHbIE PEAKIINU Ha OCIKU.

OKCIIEpUMEHTANbHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLCHUN:
pacTBopeHUe OENKOB B BOJE, JeHATypalusi OEIKOB MPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€lKW, peIIeHHe HKCHEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3oTconaepxaime OpPraHUYECKHUE COCIMHEHUSD) u «PacniozHaBaHue
OPraHUYECKUX COCTUHCHUM.

BbicokoMoJIeKYyIApHBbIE COCAMHEHMS.

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEAHIA MOJIEKYIsIpHAs



Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJICKYJISPHBIX COCAUHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIUS.

[lonumepnsie wmatepuanbl. I[lmactmacchl (HOMUATUIICH, TMOJTUIIPOIUIICH,
MOJIMBUHUWIXJIOPU, TOJUCTUPOJ, MOJIUMETUIMETAKpUiIaT, MNOJUKApOOHATHI,
noNMATHICHTepeTanaT). Y THuin3anus 1 nepepadboTka miacTHka.

DnacToMephl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTamueHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIIELIUAJIBHOTO Ha3HA4YCHUS (Tednon, KEBJIap,
AIEKTPONPOBOJIAIINE MOJUMEPHI, OMOpa3ziaracMble MOJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl H3yYEHHS BEHIECTB M WX NpEeBpalleHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyKOB, pEIIEHUE OHKCIepUMEHTANbHbIX 3adau 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacu€rHble 3anaym.

Haxoxnenue wosekynsapHoid (OpMysbl OPraHUYECKOrO COCIMHEHUs TIO0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJEKYISIpHON (QOpMYIbl OPraHMYECKOr0 COCJUHEHHS 1o Macce (00BEMY)
MPOAYKTOB CTrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIAYKTOB
peakiMu W/ MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (POpMYIIbI
OpraHUYECKOT0 BEIeCTBA HA OCHOBE €ro XMMHUYECKHX CBOWMCTB WU CIOCOOOB
MOJIyYEHHUs, OMpPEAEJICHUE JOJIU BbHIXOJla MPOAYKTa PEAKIHUH OT TEOPETUUECKHU
BO3MOKHOTO.

MexIpeaMeTHBIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBA3EU NPU U3YUYEHUHU OPraHUYECKONW XMMUU B
10 xnacce oCyIIEeCTBISIETCS 4Yepe3 HCIOIb30BaAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TMOHSATUW, TaK M TOHSTUN, NPUHATBIX B OTIEIbHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHTHUS: IBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOIIOJIEHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIENb, MOJICIIMPOBAHHE.

dusnka: wmarepus, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKUM ypOBEHb, BEHIECTBO, TelI0, OO0BEM, arperaTHO€ COCTOSHUE
BellleCTBa, (DM3UUYECKUE BEJIMYUHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Mmacca.

buonorus: xierka, opraHu3M, OJKocucTeMma, Owuocdepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpodHbI TUN MUTAHUS, OpOKEHUE,



dboTocuHTE3, NBIXaHWe, OENKHW, YIJIEBOJbI, JXHUPbI, HYKIECHHOBBIC KHCIIOTHI,
(hepMEeHTHL.

['eorpadusi: mosne3HpIe NCKOMTaeMbIE, TOTIITUBO.

TexHomorus: mNHUIEBBIE TPOMYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMUS,
MOIOIITUE CPENICTBA, MaTEPUANBI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XMW
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHNA

JIMUYHOCTHBLIE PE3YJIbTATHBI

B cooTBeTCTBMHM € CHCTEMHO-ACSATEIHPHOCTHBIM TIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIhTATOB OCBOCHHS TpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
oO1iero o0pa30BaHUsl BBIACICHBI CIEAYIOIIME COCTABIISIIONINE: OCO3HAHUE
OOy4JarolUMHUCSI POCCUMCKON TpaKJaHCKOM HWJIEHTHUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITETLHOCTH U CAMOOIPEICIICHNI0; HATMYHEe MOTHBAIIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS PYKOBOJACTBOBATHCS
NPUHATEIMA B OOIIECTBE IMPaBWJIAMH M HOPMaMH TIOBSACHUS, HaJM4YUC
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHIOCOOHOCTH CTABUTH IIEH U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTpPakaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEILHONH M TIPAKTUYECCKOW EATCITHHOCTH
o0y4Jaroluxcs B Mpolecce peain3aluu 00pa3oBaTeIbHON JIESITEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTpPakaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEILHONH M TPAKTUYECCKOW NEATCITHHOCTH
oOyyJaromuxcsa B MPOIECce peanu3anuu o0pa3oBaTeNbHON AEATENTbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HAHWS 00YYAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY W MPABOIOPSJIKY;

MPEACTABICHUS O CONMAIBHBIX HOpPMax MW TMpaBUiaX MEXKIMIHOCTHBIX
OTHOIIICHHH B KOJIUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIIBHOCTH TIPU CO3TaHUHU
y4eOHBIX MPOEKTOB, PENICHUU yUEeOHBIX W TMO3HABATEIBHBIX 3a/1ad, BHITIOJHEHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPCHHSI, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3ITUIHBIX BUIOB YICOHOU JAeATETHPHOCTH;

2) NaTPHOTHYECKOI0 BOCITUTAHMSI:

[IEHHOCTHOT'O OTHOIICHHWS K WCTOPUYCCKOMY ¥ HAyJYHOMY HACJICIUIO
OT€YECTBCHHON XHMMH;

YBOXEHUSI K TIPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W TPAKTUIECKOTO
MPWIOKCHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKW €CTh pe3yJabTaT
JUIMTCIIBHBIX ~ HAOMIOMCHUH, KPOIOTIMBBIX  AKCIICPUMEHTAIBHBIX  IOHCKOB,
MTOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanu3e uHQOpMAIMU O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHOW OTECYECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbBIE C XUMUUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI 1 IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHUSA IOCIIEICTBUU
MOCTYTIKOB;

4) popmMupoBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHMS 1IEHHOCTeW 3JI0poBOro U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIoicHUsT TpaBWil 0E€30MacHOro OOpallleHusi C BellecTBaMU B OBITY,
MOBCEITHEBHOM KU3HH, B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMS LEHHOCTH TPaBUJl HHJMUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIHUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI U HENPUATHS BPEIHBIX NMPUBBIUEK (ymoTpeOiaeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEHU );

5) Tpy10BOr0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4€OHO-HCCIEA0BATEIhCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW H  JAPYrUX BHJAX
e TEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEIICHUM MPaKTHUYECKUX 3a7ay
COIMaIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOETrO KJacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUI0 Mpodeccuid pa3indyHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM TT0 XUMUH,

YBaXKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOM TpaeKTOpUH
oOpa3zoBaHus, Oyayiiell mpodeccur W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEM 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHMS :

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOILIECHUSI K TMPUPOAE KAaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMaHUs TJIOOATBPHOTO XapakTepa SKOJOTHYECKHX TpoOJieM, BIHUSHUS
SKOHOMHUYECKHUX IPOIECCOB HAa COCTOSIHHE MPUPOTHON W COITUATIBHOM CPEIbI;



OCO3HAHUS HEOOXOJIMMOCTH HCHOJIb30BAHUS JOCTHXKEHUN XUMHUHU s
peLIEHNs] BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HEOPUATUSA JEHUCTBUM, IPUHOCAIIUX BpEd  OKPYKAIOLIEH
MPUPOJIHON Ccpesie, YMEHHsSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE HKOJOTHYECKUE
MOCJIEACTBUSA NPEANIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATH UX;

HAIMYUS PA3BUTOrO IKOJOTMYECKOTO MBILIIEHUS, IKOJOTUYECKON KYJIBTYPHI,
OIIbITa NESTEIIbHOCTH JKOJOTUYECKOU HAIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMHU B ITO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemopoouu;

7) UEHHOCTH HAYYHOI'O MTO3HAHMSA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 OOLIECTBEHHOM MPAKTUKHU;

MOHUMAaHMS cHeUu(UKA XUMHU KakK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MpeACTaBIeHUsI 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U penieHuH MpodJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTH B  0COOOW 3HAYMMOCTH XUMUHU JJIsI COBPEMEHHOU
UMBWIK3ALUAU: B €€ TyMAaHUCTUYECKOW HANPABIECHHOCTA M BAXXHOW pPOJU B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUIEHWU TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOU,
MUIIEBONA U 3KOJIOTHYECKOU 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00eCTICUeHUHN
YCJIOBUH YCHENIHOTO TPYJa U AKOJOTHUYECKA KOM(POPTHOM KU3HU KaXKIOro 4jieHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: IIOHUMAaHUsA CYIIHOCTH METOAOB
MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS VISl aHATU3a U OOBSICHEHUS SIBIICHUM OKpPYXKAIOIIEero Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHHUSI JieJaTh 000OCHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIOUIUMXCS JAHHBIX C IEIbI0 MOJyYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS s
pelieHus npooieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K NO3HAHUIO, UCCIIENOBATENBCKOU AEATEIBHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEephIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3NuyHbIX cdepax mpodhecCHOHaATbHOM
e TEIIbHOCTHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeqMeTHbIE pe3yIbTaThl OCBOEHHUS MPOTPAMMBI N0 XMMHUHU Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE TSt dhopmupoBaHuUs MHPOBO33PEHUS oOyyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbI€ MOHSITHUS, OTPaKaIOIlne
LETIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIlecC, CUCTeMa, HAaYYHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHNEe, HAOIIOICHUE, UBMEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHbIE JIeUCTBUS (MO3HABATENIbHbIE, KOMMYHUKATHBHEIE,

PEryJIsSTUBHBIE), o0ecrieunBaroIINe dhopmupoBaHue (yHKIIMOHATBLHOU
IPAMOTHOCTH U COLIMAIBHON KOMIIETEHIIUU 00YyYalommnXcs;
CIIOCOOHOCTD oOyyJaromuxcs UCII0Ib30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUSI M YHUBEpPCAIbHbIE y4eOHbIE
JIEMCTBUS B IIO3HABATEIILHON U COLMAIIBHOW ITPAKTHUKE.

MeranpeagMeTHbIe Pe3yabTaTbl OTPAXKAKOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbHbIE YUeOHbIE JeiicTBUSA

1) 6a3oBbIe JJOrHYECKHe JEeHCTBHS:

CaMOCTOSITETbHO  (OPMYNIMpPOBaTH W aKTyallU3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh eI ACITEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCHUTh PE3YJbTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIAMU;

WCTIOJIb30BaTh MPU OCBOCHUU 3HAHMW MOPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU TMOHITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS 1JI1 OOBSICHEHUSI OTIAEIbHBIX (DAKTOB U
SIBJICHUU;

BHIOMpPATh OCHOBaHUS W KPUTEPUH IS KiIacCHU(UKAIIMM BEIIECTB U
XUMUYECKNAX PEAKIINN;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE pACCYXJEHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHUBAEMBIX
ABJICHUSAX, GOPMYJIHUPOBATH BHIBOIBI U 3aKIIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIWYECKHE
(3HAKOBBIE) MOJICITH, TPEOOPA30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYSCKUU
3HaK (CHMBOJI) »JJIEMEHTa, XuMuueckas ¢Gopmylia, YpaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIICHUU Y4eOHBbIX IMO3HABATENbHBIX M TMPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJIECJIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKHE ACICTBUS:

BIIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX
peaKuum;

dbopmMyIHpoBaTh IEIH U 33/1a4U UCCIIEIOBAHUS, UCTIOIL30BaTh TOCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYIMPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENILHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOopMyIupoBaTh
0000111eHNS U BBIBOJIBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIaHHON padoTe;

npuoOpeTarh ONBIT YYEHUUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) padora ¢ nuHpopMmaumeii:

OpPUEHTHPOBATHCS B Pa3IUYHBIX HMCTOYHMKAX UHPopMauuu (Hay4dHO-
MOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIPaBOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh MH(POPMAIUIO PA3TUYHBIX BUAOB U (PopMm
MpeCTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;

(dbopmMynHpoBaTh 3aMPOChl U MPUMEHITh Pa3IUYHBIE METOJbl MPU MOUCKE U
orObope wuHpOpMaALMK, HEOOXOAUMOW ISl BBIMOJHEHUS] YYEOHBIX 3ajau
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMbIT HCMHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAbHYIO  (QopMy  MpeICTaBICHUS
uHopManuu (cxemsl, rpaduku, AUArpaMMbl, TAOJIULIBI, PUCYHKHU U JPYTHUE);

UCIIONb30BaTh HAy4YHbIM S3bIK B KayecTBE CpeAcTBa mpu padbore cC
XUMUYECKOW uHMOpManueil: MNpUMEHSATh MEXNpeaMeTHbie ((dusndyeckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBLHLIC yqeﬁﬂme I[eﬁCTBHﬂ:



3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYK/1a€MOM TEMBI B XOJI€ JUaJIora U/Win
JIMCKYCCHH, BBICKA3bIBaTh UJIeU, POPMYITUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEIJIOKEHHON 3a1a4H;

BBICTYIIaTh C IMPE3CHTALMENW pPE3YyJbTAaTOB IT03HABATEIILHOU [IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WA COBMECTHO CO CBEPCTHUKAMM IPU BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro nNpoekTa, u (hOpMyJIUpOBaATH BHIBOIbI
[0 pe3yJbTaraM MNPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS NO3ULHMHN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerHﬂTHBHbIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHﬂ:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATENIBHYIO
NeSATENbHOCTh, OmNpenenss €€ Lenu W 3aJauyd, KOHTPOJMPOBaTh M MO Mepe
HEOOXOJUMOCTU KOPPEKTHPOBATH MpEeajiaraéMblii alropuT™M JAEUCTBUM TpHU
BBINIOJJHEHUH YYEOHBIX M HCCJIENO0BATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3¢ (exTUBHBIN crnoco0 HX pemeHuss ¢ Y4ETOM TNOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEaKLUAX;

OCYLIECTBIIAITh CaMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHaiu3a H
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBI 110 XUMUU HA YIIyOJIEHHOM
YpOBHE Ha YpPOBHE CpeAHero o0Imero oOpa3oBaHUs BKIIOYAIOT creruduueckue
IUIsl y4eOHOro npeameTa « XUMHUs» Hay4dHble 3HAHUS, YMEHHS U CLIOCOOBI JeHCTBUI
[0 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BAHUIO 3HAHUMN, BUABI JAESITEIBHOCTU
[0 TOJYYEHHUIO HOBOIO 3HAHMS W NPUMEHEHHUIO 3HAHUU B PA3IMYHBIX YUEOHBIX
CUTyalusX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYaIUAX, CBI3aHHBIX C XUMHUEN. B
IIPpOrpaMMe II0 XUMHH THPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI MO TOJaM
W3YUYECHHS.

10 KIIACC

[IpeameTHble pe3ynabTaThl OCBOCHMS Kypca «OpraHuyeckass XuUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECT€ M 3HAYEHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJid B 00ECHEUYCHUU YCTONYMBOTO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUM MPOOJEM KOJIOTMYECKON, SHEPreTUYECKON U



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MAaTE€pUAJIOB,
HOBBIX HMCTOYHUKOB SHEpIuu, B o0ecrieueHU N palrOHATBLHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS] U O0OIIEeH KyIbTypbl
YeJoBEeKa, a TaKXKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U IPUPOLHOU CPELE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOITOJIAraroIIe MOHATHS — XUMUYECKHAM 3JIEMEHT, aTOM, SJIPO U AJEKTPOHHAS
obonouka artoma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aToma, TruUOpuau3aius aTOMHBIX oOpOuTanei, HOH, MOJEKYyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeNleT, (G yHKIIMOHATbHAs
rpylmna, pajaudkan, CTPYKTypHble GopMynbl (pa3BEPHYTHIE, COKpaIlEHHbIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKHN psAJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ- U a30TCOJEPKAIINE OPraHUYECKUE COEAWHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIWHEHHUS; TEOPHUH, 3aKOHBI
(nepuoguueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHSI OPraHHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHsI MACChI BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHuss HHEPrUM TMPU XUMUUECKUX pEeaKIuax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
MOHUMAaHUSI TPUUYNHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; TIPEIACTABICHUS
O MEXaHW3MaxX XUMHUYECKUX PEAKIHMI, TEPMOAUHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3AMMHOM BIIMSIHUA aTOMOB M TPYIIT aTOMOB
B MOJIEKyJax (MHAYKTUBHBIA U Me30MepHbIN rddekTol, opueHTanTsl | u Il pona);
(aKTOJIOrMYECKHE CBEJCHHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U 0€30MacHOM
WCIIOJIb30BaHUU BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEATeNIbHOCTH ~ 4YeNlOBEKa, OOIMX  HAyYHbIX  NOPUHIUIAX  XUMHYECKOTO
MPOM3BOACTBA (Ha MpUMEPE MPOU3BOACTBA METaHOJIA, IEPEPa0OTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITUA MPHU
OIIMCAaHUU COCTABA, CTPOEHUS U CBOWCTB OPTAHUUYECKUX COCITMHEHUM;

c(hOpMUPOBAHHOCTb YMEHHI:

HCIOJIb30BATh XUMUYECKYI0 CUMBOJMKY JJISI COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS XHUMHUYECKUX PEAKUUWA U PACKPBHIBATH UX CYIIHOCTh:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMA  MOCPEACTBOM  COCTAaBIICHUS
ANEKTPOHHOTO OajaHca »dTUX pEakiuil, peakiuil HOHHOrO OOMeHa MyTEM
COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsl WIUTIOCTPALUU
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3yUYEHHBIX
OpPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJIaccy/Tpynne COEIMHEHUM, JaBaTh UM Ha3BaHUA [0 CHUCTEMAaTHYECKOMU
Homenknarype (IUPAC) u npuBOIUTH TPUBHAIBHBIE HAa3BAHUS MJIA OTACIBHBIX
MpeACTAaBUTENIEH OpPraHMYEeCKUX BEUIECTB (ITUJIEH, alleTUJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (eHos, ¢opManbaeTrua, aneTalbJAeruja, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, CTEApUHOBAsA, OJICMHOBAsI, NaIbMUTUHOBASI KUCJIOTHI,
[JIMIUH, aJaHWuH, MajabT03a, PPYyKTO3a, aHWIWH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpYTue);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPENENsATb BHUJ XUMHUYECKON CBSI3UM B
OpraHUYECKUX COEAUHEHUSX (KOBaJIcHTHasT M MOHHAas CBsA3b, G- M T-CBA3b,
BOJIOPOTHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa 11t 00bsCHEHHS] 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTABA U CTPOCHUS;

c(hOpMUPOBAHHOCTb ~ YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
¢u3nyeckre M XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEIACTABUTENICH pa3IHMUYHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKAJIUEHOB,
AJKWUHOB, AapOMAaTUYECKHUX YIJIEBOJOPOAOB, CHOUPTOB, AJIBAECTUIAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTrJI€BOJOB (MOHO-, JTU- M TOJHUCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJAY  HUMU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIHUI C KCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COEUHEHUM OT
KPaTHOCTU U THUIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
ChIpbsi (He(dThb, MNPUPOAHBIM Ta3, Yyroib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE POYKTOB NepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHUNW O €CTECTBEHHO-HAaYYHBIX
METOJlaX MO3HaHUs — HAOJIIOACHUU, U3MEPEHUHU, MOJICIUPOBAHUH, FKCIIEPUMEHTE
(pealbHOM U MBICIICHHOM ) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTEIIPHON JIEATEIbHOCTH — aHadu3 W CHHTE3, CpaBHEHHE, OOO0OIIeHHE,



CHUCTEMATHU3ALMIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl U3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEIACTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUajJbHOrO €JIMHCTBA MUDPA,
UCIIOIb30BaTh CUCTEMHBIE 3HAHUSA MO OPTraHUYECKON XUMHH sl OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJUTH PACUYETHl MO XUMHUUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUYECKUX PEAKIHUM C UCIOIb30BaHUEM (PUBHUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJMUECTBO BEIIECTBA), XapaKTEPHU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dbopmyIibl BEHIECTBA MO HM3BECTHHIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3MIMH  SKOJIOrMYEeCKOW  O€30MacHOCTHM  MOCHEACTBHUS ~ OBITOBOM U
MPOU3BOACTBEHHOW JESATEIBHOCTH YEJOBEKa, CBA3aHHOM C MepepaboTKOM
BEILIECTB, UCIIOJb30BATH MOJYYECHHBIE 3HAHUS ISl IPUHITHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaIUsiX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUU: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN HSKCIEPUMEHT (IMOJydYeHHEe W U3YYEHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAYECTBECHHBIE pPEAKIMU YIIIEBOAOPOJOB PpA3JIUYHBIX KIACCOB H
KUCJIOPOJCOJCPKAIINX OPraHUYECKUX BELIECTB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 MO pAcCMO3HABAHWIO OPTraHUYECKUX BEHIECTB) C COOJIIOJCHUEM MpaBUIl
0e30MmacHOro OOpallleHusl ¢ BellecTBaMU U J1Ta0OpaTOPHBIM O0OPYJIOBaHHEM,
dbopmynupoBaTh 1€Nb UCCIEAOBAHUS, TMPEJACTABIAThH B pa3lIudyHOd Gdopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI:

co0JI01aTh MpaBUiIa SKOJOTHYECKH 1EeIeCO00Pa3HOro MOBEIECHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS, OKpPYXKArOIIEH
MIPUPOTHOMN Cpelbl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCWCTBUS HA IKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC rokaszartesns [1JIK;

aHAJTM3UPOBATH I1€JIECOO00PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-T10JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHAPABICHHBIA MOUCK
XUMUYECKOU MH(GOPMAILIMK B PA3IMUHBIX UCTOYHUKAX (HayyHasi U yueOHO-Hay4YHas
nuTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPUTHIECKH
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMAIUIO, IepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C MOCTABJIECHHON y4yeOHOU 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauvecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3ieioB U TeM (uugposbIe)
KonTpouabnbie | IlpakTnueckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbBIE
padoThI padoTsbI
pecypcsl
Pa3nea 1. Teopernyeckne 0CHOBBI OPraHN4YeCKOd XHUMHH
[Ipenmer oprannueckoi xumun. Teopus
ped P P bubmuoreka [{OK
1.1 CTPOEHUS OPraHNYECKUX coelnHeHul A. M. 8 0 0
https://myschool.edu.ru
byrneposa
Wroro no pasneny 8
Paznen 2. YraeBoaopoabl
[IpenenbHbI€ YTIIEBOIOPOIBI — AJKAHBI, Bbubmmoreka [JOK
2.1 5 0 0
LUKIJIOAJIKAHBI https://myschool.edu.ru
29 HenpenenbHble yrieBoI0OpOIbl: aJIKEHBI, 14 0 1 Bbubmuotexa [JOK
' AIKaJUECHbBI, AJTKUHBI https://myschool.edu.ru
bubmunoreka [IOK
2. A 8 0 0
3 pOMaTHYECKUe yriieBOI0POIbI (ApeHbI) hitps:/myschool.edu.ru
24 [IpupoaHble HCTOYHUKY YTIEBOAOPOIOB U UX 4 0 0 Bbubmuotexa [JOK
' nepepaboTka https://myschool.edu.ru
bubmunoreka LIOK
2. r 4 1 0
5 AJIOrEHIPOU3BOIHBIE YTIIIEBOJOPOIOB hitps/myschool.edu.ru
Hroro no pasneny 35
Pa3nen 3. Kuciopoacoaep:xanue opranniecKue coeJUHEeHN s
b K
3.1 Cnuptsl. DeHon 11 0 1 nomorexa O

https://myschool.edu.ru




KapOoHUIbHBIE COCTUHEHUS: ATbICTH Bl 1

3.2 keToHbl. KapOoHoBbIe KuCIOTHI. ClI0KHBIE 21 bu6mmorexa LIOK
https://myschool.edu.ru
3¢upsl. XKupsi
bubnunoreka LIOK
3:3 YTIeBOME ? https://myschool.edu.ru
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepxkainue opraHudeckne coeJMHEeHUs1
4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 12 bubmorexa HOK
https://myschool.edu.ru
Hroro no pazneny 12
Pa3nen S. BbicokoOMOJIEKy ISIpHbIE COeIHHEHUSA
5.1 BbICOKOMOTIEKYIIAPHBIE COCIUHEHUS 6 Et?:s?;riieszﬁogﬁliu.ru
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE INVTAHUPOBAHHUE

10 KIIACC
KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoka Bcero Koutpoabubie | Hpakriteckue H3YYeHU S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
O06o00611eHne U cucTeMaTH3aIUs
1 M3Y4YEHHOI'0 MaTepuasa 1o TeMe 1 0 0 bu6mmorexa LIOK
04.09.2023 | https://myschool.edu.ru/
"BbICOKOMOJIEKYISIPHBIE COETUHEHUS"
DJEKTPOHHOE CTPOCHHE aTOMa yriepoia
) (ocHOBHOE U BO30YXIEHHOE COCTOSIHUS). 1 0 0 bubmuoreka [{OK
BasienTHBIE BO3MOKHOCTH aTOMa 05.09.2023 | https://myschool.edu.ru/
yriepoja
XUMHYECKas CBSI3b B OPraHUIECKUX
3 coenuHEHUsAX. MexaHn3Mbl 00pa30BaHUS | 0 0 Bbubmmoreka [JOK
KOBaJICHTHOH CBSI3U, CIOCOOBI pa3phiBa 07.09.2023 | https://myschool.edu.ru/
CBsI3EM
4 Teopus cTpoeHMsI OpPraHN4YECKUX | 0 0 Bubmuotexa [JOK
coequnenuit A. M. byrneposa 11.09.2023 | https://myschool.edu.ru/
Bunsl n3omepun: CTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | 0 0 Bbubmuotexa [JOK
3 QEKTH B MOJIEKYJIaX OPraHNYeCKUuX 12.09.2023 | https://myschool.edu.ru/
COeIUHEHUN
6 Knaccudukarus peakiuii B 1 0 0
OpraHUYeCcKON XUMUU 18.09.2023
7 [IpencraBnenue o KiIaccuGuKay u | 0 0 bubmunoreka LIOK
cHUcTeMaTh4yecKasi HOMEHKIIaTypa 14.09.2023 | https://myschool.edu.ru/




(IUPAC) opranu4eckux BemecTB

Cucremaruszanus 1 00001 eHne 3HAHUNT

bubmunoreka LIOK

CTpyKTypHas ¥ LIUC-TPAHC-U30MEPUS
AJIKEHOB

8 1o TemMe 19.09.2023 | https://myschool.edu.ru/
AJNKaHBI: TOMOJIOTHYECKHH psifl, 001Iast
9 dbopMyna, HOMEHKIIATypa U U30MEpus, Bbubmmoreka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE 21.09.2023 | https://myschool.edu.ru/
CTPOEHUE MOJICKYIT
10 du3nyecknue ¥ XUMUYECKHUE CBOMCTBA bubmunoreka LIOK
aJIKaHOB 25.09.2023 | https://myschool.edu.ru/
HaxoxaeHue ankaHOB B PUPOJIE.
11 CriocoObl mosTyueHust 1 HpI:/IMpeHeHI/Ie bu6mmorexa LIOK
26.09.2023 | https://myschool.edu.ru/
AIKaHOB
Huknoankansl: o0miast popmyna,
HOMEHKJIATypa U U30Mepus,
12 0COOEHHOCTHU CTPOEHHS U XUMUYECKUX bubmorexa [IOK
. 28.09.2023 | https://myschool.edu.ru/
CBOMCTB, CIIOCOOBI MOTYYCHHS U
PUMCHECHUE
Pemenne pacy€THbIX 3a1a4 Ha
OTIpe/ieIeHre MOJIEKYIISIPHON (hOPMYIIBI
13 OPraHWYeCcKOro BEIIECTBa M0 MACCOBBIM bubmmoreka [JOK
JOJISIM aTOMOB 3JI€MEHTOB, BXOISIIIMX B 02.10.2023 | https://myschool.edu.ru/
ero coctaB. Cucremaruzauus u
00o011eHre 3HaHU| TI0 TeMe
AJKEHBI: TOMOJIOTHYECKHH psifl, 001Iast
opMyJia, HOMEHKIIATypa, SJIEKTPOHHOE
14 EI) HII)OZTpaHCTBeHHOG ZIT)poeHHe I\I/)IOJIGKYJI. bubmrorexa IOK
03.10.2023 | https://myschool.edu.ru/




CriocoObI mosTyueHus U IpUMEHEHHE

bubmunoreka LIOK

1
. AJIKEHOB 09.10.2023 | https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1 mo Teme
16 "IlonyyeHue FTUIIEHA U U3yYEHUE €ro bubmorexa [IOK
o e " v 10.10.2023 | https://myschool.edu.ru/
CBOWCTB
Pewrenne pacy€THbIX 3a1a4 Ha
17 OTIpe/ieIeHNe MOJIEKYIISIPHON (hOPMYIIBI bu6mmorexa LIOK
pest YIP pMY 12.10.2023 | https://myschool.edu.ru/
OpPraHMYECKOTO BEIIeCTBA
AJKaIMeHbl: CONPSHKEHHBIE,
18 M30JIMPOBAHHbIE, KyMYJIHMPOBAaHHbBIE bubmorexa [IOK
P > KYMYIHP ' 16.10.2023 | https://myschool.edu.ru/
Oco0eHHOCTH 3IEKTPOHHOTO CTPOCHUS
19 XUMHYECKUE CBOMCTBA CONPSKEHHBIX Bbubmuotexa [JOK
JUEHOB 17.10.2023 | https://myschool.edu.ru/
20 CriocoOblI oNTy4eHus U IPUMEHEHUE Bbubmmoreka [JOK
aJKAIUEHOB 19.10.2023 | https://myschool.edu.ru/
AJKUHBI: TOMOJIOTUYECKHMA Psifl, 0OIIas
21 ¢dopmyna, HOMEHKIATypa, JEKTPOHHOE Bbubmuotexa [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY!L, 23.10.2023 | https://myschool.edu.ru/
¢du3nueckue cBONCTBA
22 XUMHYECKUE CBOMCTBA AJIKUHOB bubmorexa [IOK
24.10.2023 | https://myschool.edu.ru/
7 dusnyeckue ¥ XUMUYECKHUE CBOMCTBA bubmunoreka LIOK
ankeHoB. [IpaBuiio MapkoBHUKOBa 05.10.2023 | https://myschool.edu.ru/
24 KauecTtBeHHbIe peakiinu Ha TPOHHYIO Bbubmmoreka [JOK
CBSI3b 26.10.2023 | https://myschool.edu.ru/
25 CriocoOblI oTy4eHus U PUMEHEHUE Bbubmmoreka [JOK
AIIKUHOB 06.11.2023 | https://myschool.edu.ru/
26 Peuienue 3a1a4: pacy€Tsl 10 ypaBHEHUIO Bbubmmoreka [JOK




XUMHYECKOW peaKkuu 07.11.2023 | https://myschool.edu.ru/
7 CucremaTtuzanus ¥ 0000IIeHUe 3HAHUI bubmuoreka [{OK
10 TEME 09.11.2023 | https://myschool.edu.ru/
ApEHBI: TOMOJIOTHYECKUHN psijI, oOIas
OpMYyJia, HOMCHKJIATypa. DICKTPOHHOE
28 E HI:)OZTpaHCTBeHHOG ZIT)poeHHe Nf)onexyn bubmorexa [IOK
13.11.2023 | https://myschool.edu.ru/
OeH301a U TOTyoJIa, UX (PU3HUecKue
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU Bbubmmoreka [JOK
3aMEILECHUS 14.11.2023 | https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIUU
30 IPUCOEIUHEHMS], OKUCIIEHE TOMOJIOTOB bu6mmorexa LIOK
16.11.2023 | https://myschool.edu.ru/
OeH3oma
31 OCOOCHHOCTH XUMHYECKHX CBOWCTB bubmuoreka [JOK
CTHUpOJa 20.11.2023 | https://myschool.edu.ru/
Pewrenne pacy€THbIX 3a1a4 Ha
32 OTIpe/ieIeHre MOJIEKYIISIPHON (hOPMYIIBI bubmorexa [IOK
21.11.2023 | https://myschool.edu.ru/
OpPraHMYECKOTO BEIIECTBA
3 CriocoOblI MoTydeHus U PUMEHEHUE bubmmoreka [JOK
apeHoB 23.11.2023 | https://myschool.edu.ru/
34 I'eneTnyeckas CBsI3b MEXY bubmmoreka [JOK
Pa3JIMYHBIMU KJIACCaMU YIJI€BOLOPOIOB 27.11.2023 | https://myschool.edu.ru/
Pacuérbl 0 ypaBHEHUAM XUMHUYECKUX
35 peakuuii. CucremaTu3amus u 0000IIeHne bubmorexa HOK
. 28.11.2023 | https://myschool.edu.ru/
3HAHHM IO TEMe
36 [Ipuponusiii ra3. IlonytHble HETAHBIC Bbubmuotexa [JOK
rassl 30.11.2023 | https://myschool.edu.ru/
37 KamenHblI#t yroyib ¥ IPOAYKTHI €70 Bbubmmoreka [JOK




nepepaboTKu 04.12.2023 | https://myschool.edu.ru/
Hedtb 1 criocoOs1 e€ nmepepaboTKH.
38 [TpumeneHue MpoayKTOB repepaboTKH bu6mmorexa LIOK
05.12.2023 | https://myschool.edu.ru/
HeTH
39 I'eneTnyeckas CBsI3b MEXY Bbubmmoreka [JOK
pa3IMYHBIMU KJIACCAMHU YIJIEBOJOPOJIOB 07.12.2023 | https://myschool.edu.ru/
lamoreHonpon3BOAHBIE YTIIEBOJOPOIOB:
40 AIIEKT OHH(I))G CT oﬂeHHe'yreaK Ifl/l o bu6mmorexa LIOK
P P > pearit 11.12.2023 | https://myschool.edu.ru/
3aMeIIeHUs TaJloTeHa
JeiicTBue 1mienoydeit Ha
41 rajoreHnpou3BoaHbIe. B3aumonencreue bu6mmorexa LIOK
P AHBIE. A 12.12.2023 | https://myschool.edu.ru/
JUTAJIOTEHAKAHOB C MarHUEM U IIUHKOM
4 CucremaTtuzanus ¥ 0000IIeHNe 3HAHUI bubmuoreka [JOK
no pazzaeny "Yriesoaopoabr" 14.12.2023 | https://myschool.edu.ru/
43 KonTtposnpHas paboTa 1o teme Bbubmuotexa [JOK
"VrineBomopoasr" 18.12.2023 | https://myschool.edu.ru/
[IpenenpHBIE OTHOATOMHBIEC CIIUPTHI:
TOMOJIOTHYECKHI psan, oOmas hbopMyiia,
44 CTPOEHHUE MOJIEK JII) §3OMIGH I/ISIq) o bu6mmorexa LIOK
P - D, 19.12.2023 | https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccudukanus,
¢du3nueckue cBONCTBA
45 XUMHYECKUE CBOMCTBA MPEAETBHBIX Bubmuotexa [JOK
OJHOAQTOMHBIX CIIUPTOB 21.12.2023 | https://myschool.edu.ru/
46 CriocoOblI oTy4eHus U PUMEHECHUE Bbubmmoreka [JOK
OJHOAQTOMHBIX CIIUPTOB 25.12.2023 | https://myschool.edu.ru/
[Ipoctslie 3(upbl: HOMEHKIIATYpA U
47 I/I3IZ)MG us (3))0(136GHHOCTI/I q)mnyzecxnx U bu6mmorexa LIOK
Y, 26.12.2023 | https://myschool.edu.ru/

XUMHYECKUX CBOUCTB




MHoroaroMHbIC CIIUPTHBI: STUJICHIIMKOJIb

48 U TJIMLEPHH, UX PU3UYECKUE U brbmrorexa OK
. 28.12.2023 | https://myschool.edu.ru/
XHUMHYECKHUE CBOHCTBA
49 CriocoObI oNTy4eHus U IPUMEHEHUE Bbubmmoreka [JOK
MHOTI'OaTOMHBIX CIIUPTOB 09.01.2024 | https://myschool.edu.ru/
DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 ¢u3uueckne cBorcTBa. TOKCHYHOCTH bu6mmorexa LIOK
11.01.2024 | https://myschool.edu.ru/
denona
. bu6muoreka [IOK
31 Xumirieckue CBOHCTBA (erora 15.01.2024 | https://myschool.edu.ru/
5 CriocoOblI oTy4eHus U IPUMEHEHUE Bbubmmoreka [JOK
¢enona 16.01.2024 | https://myschool.edu.ru/
[IpakTtuyeckas padora Ne 2. Pemenune
53 OKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME bubmorexa [IOK
18.01.2024 | https://myschool.edu.ru/
"Cruptsl 1 peHob!"
54 CucremaTtuzanus ¥ 0000IIeHNe 3HAHUI bubmuoreka [{OK
10 TEME 22.01.2024 | https://myschool.edu.ru/
ANbIETUIBI M KETOHBI: DJIEKTPOHHOE
55 CTpOEHUE KapOOHWUIIEHOU TPYTIIIHL; bubmmoreka [JOK
TOMOJIOTHYECKHUE PsAb, 001mas popmyia, 23.01.2024 | https://myschool.edu.ru/
U30MEpHsl U HOMEHKJIATypa
56 ANbIETUIBI U KETOHBI: (PU3UUYECKUE bubmunoreka LIOK
CBOMCTBA; peaKUUH NPUCOEAUHEHHUS 25.01.2024 | https://myschool.edu.ru/
57 Peakiinu okuciieHUs: 1 KaYECTBEHHBIE bubmuoreka [{OK
peaKUrH aJIbACTHIOB U KETOHOB 29.01.2024 | https://myschool.edu.ru/
58 CriocoOblI MOTy4eHuUs albACTHAOB U Bbubmmoreka [JOK
KETOHOB 30.01.2024 | https://myschool.edu.ru/
59 OIHOOCHOBHBIE MIPEACIIbHbBIC Bbubmmoreka [JOK




KapOOHOBBIEC KHCIIOTHI, 0COOEHHOCTH 01.02.2024 | https://myschool.edu.ru/
CTPOEHUS MX MOJIEKYII
60 N3oMepust 1 HOMEHKIaTypa KapOOHOBBIX Bbubmmoreka [JOK
KHCJIOT, UX (pru3ndeckue CBONCTBA 05.02.2024 | https://myschool.edu.ru/
61 XUMHUYECKUE CBOMCTBA MPEACIIbHBIX Bbubmmoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT 06.02.2024 | https://myschool.edu.ru/
OcoOGeHHOCTH CBOWCTB MYpaBbUHOM
62 KHUCIOTHL. MHOTOOOpa3ue KapOOHOBBIX bu6mmorexa LIOK
' P P 08.02.2024 | https://myschool.edu.ru/
KHCJIOT
OCOOGeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bu6mmorexa LIOK
> AP P 12.02.2024 | https://myschool.edu.ru/
kuciot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIIOT
64 [TonsTHE O MPON3BOAHBIX KAPOOHOBBIX bubmmoreka [JOK
KHUCJIOT 13.02.2024 | https://myschool.edu.ru/
65 CriocoOblI oNTydeHus U IPUMEHEHUE Bbubmmoreka [JOK
KapOOHOBBIX KHUCIIOT 15.02.2024 | https://myschool.edu.ru/
CrnosxHble 3(pUPBI: TOMOJIOTHYECKUN PSII,
66 obmast hopmyna, u3oMepus U bubmorexa HOK
Y 19.02.2024 | https://myschool.edu.ru/
HOMEHKJIATypa
67 dusnyeckue ¥ XUMUYECKHUE CBOMCTBA bubmunoreka LIOK
3¢upos 20.02.2024 | https://myschool.edu.ru/
Pemenne pacy€THeIX 3a1a4: 110
68 YPaBHEHHUIO XMMHUECKON PEAKINH, Ha Bubmuotexa [JOK
oTpe/eNieHne MOJIEKYISPHOU (POPMYITBI 22.02.2024 | https://myschool.edu.ru/
OpPraHNYeCKOTO BEIECTBA
69 [TpakTuueckast pabora Ne 3. Pemenue Bbubmmoreka [JOK




AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 26.02.2024 | https://myschool.edu.ru/
"KapOGoHoBbIe KUCITOTHI. CIIOKHBIE
3¢upsr"

70 XKupsr: crpoenue, puznvecKue u Bubmuotexa [JOK
XUMHUYECKHUE CBOMCTBA (TUAPOIIN3) 27.02.2024 | https://myschool.edu.ru/
OCoGeHHOCTH CBOWCTB JKHPOB,

71 COJIepIKAIUX OCTATKH HETPEACTbHBIX bubmorexa [IOK

29.02.2024 | https://myschool.edu.ru/
KUPHBIX KUCIOT. JKupbl B Ipupo/ie
Mpi1a Kak COJH BBICIIMX KapOOHOBBIX

7 KHCJIOT, MX Mototee nericreue. [lonarue bu6muoreka [IOK
0 CUHTETHYECKHUX MOIOIIUX CPEJICTBAX 04.03.2024 | https://myschool.edu.ru/
(CMC)

I'enernueckas CBs3b YTIIEBOAOPOJIOB H
73 Kncnopoz[coz[epxcamlﬁ opraHHIr)iecmx bubmorexa [IOK
05.03.2024 | https://myschool.edu.ru/
BEIIIECTB

74 Pacu€rbl 10 ypaBHEHUAM XUMHYECKHUX Bbubmuotexa [JOK
peaxkuuii 07.03.2024 | https://myschool.edu.ru/

75 CucremaTtu3anus 1 0000IeHNe 3HAHUI bubmuoreka [IOK
10 TEME 11.03.2024 | https://myschool.edu.ru/
OOm1ast XapaKTepUCTHKA YTIEBOJIOB U

76 Knaccp@mrc)aumpyrnelsoz[i (MOHO-, TH- bubnnorexa [IOK

12.03.2024 | https://myschool.edu.ru/
U TIoJIHCaxapuabl)

77 MoHocaxapuabl: pU3HUECKUe CBONCTBA Bubmuotexa [JOK
Y HaXOXJEHUE B IPUPOJIE 14.03.2024 | https://myschool.edu.ru/

3 [IpumeHeHue rioKo3bl, €€ 3HaYeHHE B Bubmuotexa [JOK
JKU3HEICATEILHOCTH OpraHu3Ma 18.03.2024 | https://myschool.edu.ru/

79 Hucaxapuipl: caxapo3a, MajibTo3a U Bbubmmoreka [JOK
nakro3a. Haxoxaenue B mpupoie u 19.03.2024 | https://myschool.edu.ru/




IMPUMCHCHUC NHCaxapui0B

[Tonucaxapuael: cTpoeHue

20 o N Bbubmmoreka [JOK
MaKpOMOICIYIL, VI/ISI/I‘-IGC aet 21.03.2024 | https://myschool.edu.ru/
XUMHYECKHUE CBOMCTBA, IPUMEHEHUE

21 o 5 . bubmuoreka [JOK

OIITHE 0 HERYCCTBEIHHbIX BOJOKHAX 01.04.2024 | https://myschool.edu.ru/

o Pewienne pacyeTHbIX 3a1a4 Ha BuGmorexa IIOK
OTIPEACIIEHHE J0JH BEIXOMa IPOAYRTa 02.04.2024 | https://myschool.edu.ru/
pPEeaKIMK OT TEOPETHUECKH BO3MOKHOTO

23 CucremaTtuzanus ¥ 0000IIeHne 3HAHUI bubmuoreka [{OK
10 paszeny 04.04.2024 | https://myschool.edu.ru/
K ast paboTa 1o Teme

24 ,,ISHTPOHBH AP )KT HoTeM i Bbubmuotexa [JOK

Henop Oﬂcﬁmep AUIHC Opratutice 08.04.2024 | https://myschool.edu.ru/
COCAMHEHUS
A : Kjacc KaIus, CTpPOCHHE

25 MBI 5 Hq); HIPL CTP HeH s bubmmoreka [JOK
MOIICIYIL, ODmat QOpMya, H30M ? ’ 09.04.2024 | https://myschool.edu.ru/
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

26 XVMHUYECKUE CBOMCTBA anH(PaTHIECKUX Bbubmmoreka [JOK
aMHHOB 11.04.2024 | https://myschool.edu.ru/
A : CTpPOCHHUE a a,

%7 HH6HHH 1POcHi HI/;HHH . Bbubmmoreka [JOK
OCODCHHOCTH XHMITICCIHX CBOHCTE 15.04.2024 | https://myschool.edu.ru/
AHWJIMHA

28 CriocoOblI oTy4eHus U IPUMEHEHUE Bbubmmoreka [JOK
anmu(aTUIeCKuX AMHHOB 16.04.2024 | https://myschool.edu.ru/
AMUHOKHUCIIOTHI: HOMEHKIIATypa 1

29 u3oMepus, puznyeckre cBoicTBa. Bbubmuotexa [JOK
OtnenbHbIE IPEACTABUTEH O 18.04.2024 | https://myschool.edu.ru/

AMHUHOKHUCIIOT




XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, UX

90 OuoIoTHYeCcKOe 3HaUCHNE aMUHOKHUCIIOT. bu6mmorexa LIOK
22.04.2024 | https://myschool.edu.ru/
CuHTe3 ¥ THAPOIU3 MENTHIOB
o1 benku kak npupoIHbIE MOJIUMEPHL; Bubmuotexa [JOK
CTPYKTYpbI OCIIKOB 23.04.2024 | https://myschool.edu.ru/
. bubmuoreka [JOK
92 Xumirieckue CBOHCTBa Genko 25.04.2024 | https://myschool.edu.ru/
AzoTcozeprkalue reTepouuKInIecKue
93 COGI[I/IHGHEISI. HYKJIGI/IH(I))BBIG KHUCJIOTHI: bubnnorexa [IOK
29.04.2024 | https://myschool.edu.ru/
COCTaB, CTPOEHUE 1 OMOJIOTUYECKAs POJIb
[Ipaktuyeckas padora Ne 4. Pemenune
94 HKCIIEPUMEHTAJIbHBIX 3a71a4 110 TEME bubmmoreka [JOK
"A30TCoaepKalue OpraHuuecKue 30.04.2024 | https://myschool.edu.ru/
coenuHeHus"
[IpakTtuyeckas padora Ne 5. Pemenue
95 HKCIIEPUMEHTAIbHBIX 3a7a4 110 TEME Bbubmmoreka [JOK
"Pacnio3HaBaHnEe OpraHMYECKUX 02.05.2024 | https://myschool.edu.ru/
coenuHeHun"
KonTtposnpHas paboTa 1o teme
96 "A30TCoepKalie OPraHuuecKue bubmorexa [IOK
" 06.05.2024 | https://myschool.edu.ru/
COCIMHEHUS
OcHOBHbBIC IOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U Bbubmuotexa [JOK
METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALIUS U 07.05.2024 | https://myschool.edu.ru/
MOJIMKOHACHCAITUS
08 IInacTmaccel. YTunuzanus u bubmunoreka LIOK
nepepaboTka MmiacTuka 13.05.2024 | https://myschool.edu.ru/
99 DacToMephl: HATYpaTbHbBIN Bbubmmoreka [JOK




CHHTETUYECKHUE KayuyKu. Pe3una 14.05.2024 | https://myschool.edu.ru/
BonokHa: HaTypanbHbIe,
100 HUCKYCCTBEHHBIE, CHHTETUUECKUE 1 bubnnorexa [IOK
4 ’ ' 16.05.2024 | https://myschool.edu.ru/
[TonuMeps! crienuaibHOTO HA3HAYCHHUS
[Ipaktuyeckas padora Ne 6. Pemenue
101 SKCIIEPUMEHTAJILHBIX 3aJa4 I10 TEME 1 bubnnorexa [IOK
" P A " 20.05.2024 | https://myschool.edu.ru/
PacniosnaBanue miacTMacc ¥ BOJIOKOH
[IpenmeT u 3HaUEHNE OPTAHUYECKOU
102 XAMHWH, IPEICTABIEHUE O MHOI000pasnu 1 bubnnorexa [IOK
- el p 23.05.2024 | https://myschool.edu.ru/

OPraHUYEeCKUX COCIUMHEHUIN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

Xumus, 10 xknace/ IM'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

AxkuunonepHoe obmectBo " UznatensctBo " [IpocBemenue"

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. Xumus. Yraoy6neHnsiid ypoBeHb. 10 knacc. Yueonuk (aBropsl O. C.

INa6puensn, U. I'. Octpoymos, C. 1O. ITonomapes). 368 c.

2. Metonunueckoe nocodue. YrayoneHnnsiit ypoeHb. 10 kiacc (aBropst O. C.

INabpuensn, U. I'. OctpoymoB). 208 c.

3. HactonbHast kHura yuutesns. YTiyosienHsit yposenb. 10 knace (aBropst O. C.

INa6puensn, U. I'. Octpoymos). 480 c.

4. KoHTpoJibHbIE U MTpoBepoUHbIe padoThl K yueOHuky O. C. I'abpuensna, U. T

OctpoymMoBa,

C. 10O. [lonomapeBa «Xumus. YriyoseHHsiit ypoBeHb. 10 knace» (aBropst O. C.

["abpuensn,



C. A. Cnanxos, A. M. banapy). 192 c.

5. Kontponsnubie pabotel k yueonuky O. C. 'abpuensina, U. I'. Octpoymosa, C.
1O. TTonomapeBa «Xumus. YriayOneHHslid ypoeHs. 10 kinace» (aBropsl O. C.

INa6puensn, C. A. Cnankos, A. M. banapy). 80 c.

6. Xumudeckuit skcrepuMenT B mkose. 10 kmacc (aBropsr O. C. I"'abpuensn, JI.

I1. Batnuna). 208 c.

7. Xumus. YriayOneHHbiit ypoeHb. 10 kinacc. DnekTpoHHas ¢popma yueOHUKA.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://him.1september.ru Enunas xomnexnus LIOP: IIpegmeTrHas KoyeKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHbIE
skcnepuMeHThl: xumus. Komnekiust Poccuiickoro o01ieo0pa3zoBaTeIbHOIO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukOepoBoit

http://www alhimik.ru Bcepoccuiickast onumIiyaa mKkoJIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranndeckast Xumusi: 3J€KTPOHHBIN YUeOHUK TS

CpeIHEM MIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3NEKTPOHHBIN yUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUIEIK: XUMUS
http://www.chemistry.ru JluctaHMOHHas OMMIKNAA 10 XUMHHU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHBIN MPOEKT






