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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMma mo XMMHUKM Ha YpPOBHE CpeaHEro oOIiero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHO oOpa3oBaTenbHOI MIpOrpaMMbl CpeIHEro o01mero
obpazoBanusa(POIl COO), npencraBieHHbIX B DefepaibHOM TOCYJAPCTBEHHOM
obpazoBatensHoM ctaggapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTra «XHUMHUsS» B 00pa3oBaTeNIbHBIX OpraHm3anusx Poccuiickoin
denepanuy, peamu3yONMX OCHOBHBIE 0O0pa3oBaTelbHBIE MPOrPAMMBI, U
OCHOBHBIX TosioxkeHnt «Crtparerun pa3BuTHs BocnuTaHus B Poccuiickoit
Oenepannu Ha nepuoxd 1o 2025 roga» (Pacnopsokenue IIpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMUS Ha YpOBHE YIIyONEHHOTO W3Y4YEHHUS 3aHMMAeT BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4HOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yyenne mpeamera, peanm3yeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOr0 00yYeHHs, TPU3BAHO OOECHEYUTh O00IIe00pa3oBaTENbHYI0 U
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTaiyy UX K OBICTPO MEHSIOIIUMCS YCJIOBUSAM KU3HU B COIMYME, a TAKXKE IS
MPOJOIDKEHUsT O0y4YeHHUs] B OpTraHM3alusAX MpodhecCHOHATHHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS] OJTHON M3 TPHUOPUTETHBIX JUCIUIUINH.

B mporpaMme 1o XuMHM Ha3HadeHUE IMpeaMera «XHUMUS» [OJydaeT
MOAPOOHYI0  WHTEPIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTOJATaIONIUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJeH, Coaep KaHus,
pe3yNbTaToOB OOyueHHUs M TpeOOBaHWN K YPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJICIYIOIIME BBINMOJIHSAEMbIE MPOTPAMMOM IO
XUMUHU (PYHKITNN:

e MH(POPMAIIMOHHO-METOAMYECKAs, peaju3anus KOTOpOH obecreunBaeT
MOJIYYCHHE TPEJICTaBICHUS O IENAX, COACp)KaHWU, OOIel CTpaTeruu
oOy4YeHwsI, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEJICTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIs;

e OpraHU3aIMOHHO-TUTAHUPYIOIIAs, KOTOpas peaycMaTpuBaeT
Onpe/ieJieHHe: MNPUHIUIIOB CTPYKTYPUPOBAHHUS W MOCJIEAOBATEIbHOCTHU
M3y4deHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KadeCTBEHHBIX €ro
XapaKTePUCTUK; TOAXO00B K (OPMHPOBAHHUIO COJECPKATEIHLHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa30BaTEIbHBIX TOCTIKCHHA OOydYaromuXxcs B
paMKax WTOTOBOM arrectanuu B ¢GOpMe EAUMHOrO0 TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma mJis yriyOn€HHOTO U3YYCHHS] XUMUH:



e yCTaHABIMBAET WHBAPUAHTHOE MPEAMETHOE COJIepKaHHe, 00sA3aTeIbHOE
JUIST W3Y4YeHHs B paMKax OTAENbHBIX mpoduiiel, mnpeaycMaTpuBaeT
pacupeneneHue W CTPYKTYpHUpPOBaHHE €ro IO KiaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHHUSIM/pa3/ienam Kypca;

e JNaéT IpPHUMEpPHOE pacmpeeieHue yu4eOHOTO BPEeMEHH, PEKOMEHIYEeMOTO
JUTSL U3y4EHUS OTAEIbHBIX TEM;

e TMpeUiaraeT TMPUMEPHYIO TOCIENOBATEIBHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaia ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXKIIPEIMETHBIX CBSI3EH;

e J1a8T METOJMYECKYIO MHTEPIPETAIMIO TIeJIEH 1 3a/1ay U3ydeHUs MpeaMeTa
Ha yrayOa€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpenHero oOmEero o0pa3oBaHUs, COACPKATEIBHOW XapaKTEPUCTUKH
IUTAHUPYEMBIX ~ PE3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOMN
IpOrpaMMbl CpeaHEro o01ero oOpa3oBaHus (JINYHOCTHBIX,
METaIpeJMETHBIX, TPEIMETHBIX), a TaKkKe C Y4€TOM OCHOBHBIX BHUJOB
y4eOHO-TTO3HABATEIBHBIX  JEHCTBUH  OOYyYaloImerocs IO OCBOCHHIO
coJiep KaHus TIPEeIMETA.

[Io Bcem Ha3BaHHBIM TO3UIUSAM B MpOrpamMMe MO XHUMHUH TMPEIyCMOTpPEHa
MPEEeMCTBEHHOCTh C OOy4YeHHEM XUMHUHU HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TMpeaeinamMd  yCTaHOBIEGHHOM MpOrpaMMoOil TO0  XHUMHHU
o0s3aTeNbHON (MHBApUAHTHOM) COCTABJISIONIECH COJEpKaHUsS y4eOHOTO MpeaMera
«XuMus» OCTa€TCs BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTaBJISIONIEH,
KOTOpasi JIOJKHA OMPENEsAThCS B COOTBETCTBHUHU C HAMPABICEHUEM KOHKPETHOTO
npoduiis o0yueHus.

B cootBercTBUM ¢ KoHIenTyaldbHbIMH ToJoxeHusmMu DOIoOC COO o
HAa3HAYEHWU TIPEIMETOB 0a30BOTO M YIIyOJEHHOTO YypOBHEW B CHCTEME
muddepeHnupoBaHHOTO 00y4YeHUS Ha ypPOBHE CpEeaHero oO0Imiero oOpa3oBaHUsA
XUMHSI Ha YpOBHE YIIyONEHHOTO U3YYCHHUS HANpaBICH Ha pPeau3aIuio
MPEEMCTBEHHOCTH €  MOCJEAYIONMM  OTaloOM  MOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX W3yUYEHHUS CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX JIUCUHUIUINH B By3aX M OpPraHU3aIUsX CpeHEro npodeccrHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBsi3M u3yueHHE MpeaMeTa «XHUMHUS» OPUSHTHPOBAHO
MPEUMYIIECTBEHHO Ha  pacliupeHue U  yrayOJeHue TeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCs, BEIOPABIINX OMPENEAEHHBIN Mpodhuib
oOy4YeHHsl, B TOM YHCJIE C TIEPCIEKTUBOM MOCIEIYIOMIETO OMYYSHHS] XUMUUECKOTO
oOpa3oBaHus B Opranu3aiusax npodeccruonanbHoro oopasoanusi. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO K miIaHUpPyEeMbIM pe3ylibTaTaM OCBOCHUS
denepaibHON 00pa30BaTENIbHONW TMPOTPAMMBI CpPEAHETO O00IIero 00pa3oBaHMS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTUPOBAHO TaKKe Ha pelieHue 3aaad



BOCITUTAHUSI U COIMAJILHOTO Pa3BUTHs OOydaromuxcsi, Ha (GOpPMHUPOBAHUE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHHM, YMEHHI pallMOHATM3alNN y4eOHOTO Tpyaa u
0000IMEHHBIX  CHIOCOOOB  JICATCIBHOCTH, HWMEKOIMX MEKIUCIUTINHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBastonuMu ripeaAMeTa «XUMHS» Ha YPOBHE YrIyOJIEHHOTO H3y4CHHS
ABIIAIOTCS  YIIIyOJn€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuveckas xumus». [lpu onpeneneHny Moaxoa0B K OTOOPY M CTPYKTYPHOU
OpraHu3alliyd COJACpPXKAaHUS STUX KYpPCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuaTel nojioxkeruss ®I'OC COO o paznuumax 0a30BOro W yriayOoJI€HHOTO
YpOBHEW M3y4YeHUs MPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYeCKass XHUMHS» COCTABISIET COBOKYMHOCTh NPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIMUXCS K 0a30BOMY YpPOBHIO M3YYEHHs MpeaMeTa. JTa CHUcTeMa
3HAHWM TIOJTy4YaeT Ompeaeia¢HHOEe TEOPETHUYEeCKOe OTOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONBIINI 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3yYeHHs IpeaMera olecreueHa
BO3MOXHOCTh 3HAUYMTEIBHOTO yBENWYeHUs OObEMa 3HAHMA O XUMHUYECKHUX
AJIIEMEHTaX M CBOMCTBaX MX COCIWHEHWU HAa OCHOBE PACHIMPEHHUS W yriayOJeHUs
MPEICTaBICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBA3U W 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS] XUMUYECKOW KHHETHKHU
u TepMoauMHamMuku. M3ydeHue mnepuoauueckoro 3akoHa u Ilepuoanueckoi
CUCTEMBl ~ XHMHYECKHX  DJIEMEHTOB Oazupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX TMPEJCTABICHUSAX O CTPOCHUU aToMa. XHMMHUUYECKasl CBA3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPreTUISCKUX U3MEHEHUN TIpu €€ 00pa30BaHuU U
paspylieHnud, a TaKkKe ¢ TOYKH 3PEeHHUS MEXaHW3MOB €€ oOpaszoBanwms. M3yueHue
TUTIOB ~ PEaKIUi  JOMOJHseTCs  (OPMUPOBAHMEM  TpEIACTaBIeHUNA 00
ANEKTPOXUMHUYECKUX MPOIIECCaxX M AJNEKTPOIU3E PACINIABOB M PACTBOPOB BEIIECTB.
B kxypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUI yHeNsaeTcs 0co00e BHUMAHUE BONPOcaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHHU3MaX PEaKIIHid.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJEpKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YYECHHUS ISl KJIACCOB OMpPEEIEHHOT0 Mpodust (TJIaBHBIM
o0pa3oM Ha WX CTPYKTYpy U XapakTep JIONOJHEHWA K oOmel cucreme
MPEIMETHBIX 3HAHWHN) OKA3bIBAIOT BIMUSHHE CMEXHBIC MpeaAMEThl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa NIl KIACCOB XUMHUKO-(QU3NYECKOro mpoduis Oombinoe
3HaueHHue OyayT MMETh AJIEMEHTHhl y4eOHOTO MaTepuaia mo obmel xumuu. [Ipu
M3YYeHUH TIpeMeTa B JAaHHOM CJydae akIeHT OyneT caeilaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUW B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsIpHAas Teopus B (PU3MKE), 3aKOHBI COXPAHEHUS



MacCchl M SHEPIHM, 3aKOHbl TEPMOJMHAMHUKH, BJEKTPOJIN3a, NPEACTABICHUS O
CTPOECHHMH BEUIECTB U APYTOE.

B TO Xe BpeMsa B coAEpKaHUM MpeaMeTa JUisl KJIacCOB XHUMHKO-
ouostormdeckoro nmpoduiis OOJBIIUN yACTBHBIM Bec OyAeT UMETh OpraHuyecKas
xumusi. B 3TOM  ciaydae TpemoCTaBiseTCS  BO3MOXKHOCTh  JJisi  Oolee
OOCTOSITENIBHOTO ~ PACCMOTPEHMSI XUMHMYECKOW  OpraHu3alii  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJISAT, K TIPUMEpPY, TaKHe
CTPYKTYPHBIE KOMIIOHEHTBHI, KaK JHUNUABL, O€JIKW, YIJIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. Ilpm 3TOM 3HaHUA O COCTaBe M CBOWCTBAX MPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEHIECTB CIyKaT OCHOBOU MJi H3yYEHUS
CYITHOCTH MPOIecCOB (POTOCUHTE3A, IBIXaHMUsI, MUIIIEBAPEHUS.

B mmane ¢opMmupoBaHHMS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIeHAayYHBIX METOIOB TTO3HAHHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHUST HAYIHBIX
3HAaHWA HM3yYeHHE TpeaMera «XuMUsS» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TpEIMETaMU, BXOJAIIMMU B COCTaB
npeaMeTHBIX oOnacteil «EcTecTBeHHO-HayuHblEe mpeaMeThl», «MartemaTuka u
uHdopmaTrka» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipu wm3ydenun y4eOHOro mpeamera «XUMHUS» HA YIIYOJIEHHOM YPOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOT'O U CpeAaHero odiiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3a7]a4eil EPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKW XUMHUU Kak o0O0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIbHOCTU YEJIOBEKA U OJJHOT'O U3 KOMIIOHEHTOB MUPOBOI KYJIbTYphl. Pemenue
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHS TMpeIMeTa Mpe/rnoiaract
peanu3aluio TaKuXx 1enen, Kak:

e (QopmupoBaHHe TPENCTABICHUNA: O MaTepUaIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBICHUM MPUPOJIbI, 0 MECTE XUMHUH B
CUCTEME €CTECTBCHHBIX HAyK H €€ BeAylled poiu B OOECICUCHHH
YCTOWYUBOTO  pPa3BUTHS  YENOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPTreTUIECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIUILINHBI, CO3JaHUH HOBBIX MAaTEPHUAIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecreueHnn PalroOHAIBHOTO TMPUPOIONOIL30BaHMs, B (HOPMUPOBAHHUH
MHPOBO33pEHUSI U OOIIEH KyIbTYphl UYEIOBEKa, a TaKKE JKOJIOTHUECKHU
000CHOBaHHOT'O OTHOIICHHSI K CBOEMY 37I0POBBIO U MPUPOTHON Cpee;

e OCBOCHHME CHUCTEMBbl 3HAaHMH, JIEKAUIUX B OCHOBE XHMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATUM, 3aKOHOB U TEOPUU XHWMHH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHHMM BEIECTBA HA pa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJMOJEKYJIIpPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHHSI XUMUYECKUX PEAKIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMAaX, 00 00X
Hay4YHBIX IIPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHUE y oOydJaronmxcs OCO3HAHHOT'O MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKHX 3HAHUU 11 OOBSICHEHUS
KIIFOUYEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JUIS OOBSICHCHUS W
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAMOTHOTO PEIICHUsS MPOoOIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OLIEHKHU C ITO3UIIMI DKOJOTHYECKON 0€30IIaCHOCTH ITOCIENCTBUI
OBITOBOM W TPOM3BOJICTBEHHON JEATEILHOCTH 4YEIOBEKa, CBS3aHHON C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BaHHMEM U  IepepaboTKOM
BEIIICCTB;

yIIyOJIeHME  TPEJCTAaBICHUH O  HAay4dyHBIX  METOJaX  TO3HAHUS,
HEOOXOIUMBIX 11 TPHOOpPETEHHUs] YMEHHH OPHUEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKHX SBICHHH, HMEIOIINX MECTO B
MPUPOJE, B MPAKTUUECKON JIEATETLHOCTH U MMOBCEIHEBHOM KU3HHU.

B mane peanuzanmuy TEpPBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
GYHKIMNA TEJOCTHOM CHUCTEMBI CpPEHEro OOIIero oO0pa3oBaHUs MPU N3YYCHUHU
npeaMera «XuUMHUS» Ha  yrayOJIE€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKWE EIH | 337291, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TI0O3HABAEMOCTH SBIICHUW MPHUPOJIBI,
YBOXEHUS K TIPOIlECCY TBOpYECTBA B O0OJIACTH TEOPETHYECKUX U
MPUKJIAIHBIX HCCIECIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIIMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
00IIeYeIOBEYECKUX [ICHHOCTEHH;

pa3BHUTHE MMO3HABATEIBHBIX HMHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpMHpPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BaHMIO KakK
YCIIOBUIO YCTIEITHON MPO(heCCUOHATBHOM U 00IIECTBEHHOU JICSITEIbHOCTH,
OTBETCTBEHHOTO OTHONICHUS K CBOEMY 3J0pOBbIO H TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHpoBaHWE yYMEHHH M HABBIKOB PAa3yMHOT'O MPHUPOOMOIH30BAHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPhI, IPHOOpPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTHUECKOU JIESITSIIbHOCTH.

OO61iee 4uCIIO YacoB, MPETYCMOTPEHHBIX UL U3YYCHHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpemHero obimiero oopazoBanusi, cocrabiuser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hezenmto), B 11 kitacce — 102 yaca (3 yaca B Henemo).



COJEPKXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

TeopeTrnyeckne 0CHOBbI OPraHMYeCKO XUMMH.

[Ipenmer W 3Ha4YeHHE  OPraHUYECKOM  XHMHUHU, IMPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHM.

DJEKTPOHHOE CTPOCHHE aToMa Yriiepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BanieHTHbIE BO3MOXHOCTH aToma yriepoja. XHUMHYecKas CBSI3b B
OpraHMYECKUX COCIUHEHHUSX. THUIbl THOpUAM3ANMH AaTOMHBIX OpOuTanei
yraepoaa. Mexann3mbl 00pa30BaHUsI KOBAJICHTHOU CBsi3M (OOMEHHBINH M JJOHOPHO-
aKIENTOpHBINA). THIBI TEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- H T-CBS3M.
OpnunapHasi, 1BOMHAas U TpoiHas cBsi3b. CrocoObl pa3phiBa CBS3€M B MOJIEKYJIax
opranndeckux BemecTB. [loHsiTHe O CBOOOMHOM panaukane, Hykieodune u
anexTpodue.

Teopust crTpoeHuss opraHuyeckux coeauHennit A.M. byrtnepoBa u
COBPEMEHHBIE MIPEACTABIEHHUS O CTPYKTYpE MOJIEKYJ. 3HAUCHHE TEOPUU CTPOCHUS
OpraHMYECKUX COeJUHEHUH. MONeKyIsIpHble U  CTPYKTYpHBIE  (OPMYIIHI.
CtpykTypHble (QOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpari¢HHas,
ckenetrHas. M3omepus. Bunpl wn3oMepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHble YG(HEKTH B MOJEKYIaX OPraHUYECKUX COCUHEHUN (MHIYKTUBHBIN
¥ ME30MEpHBIA 3P PEeKThI).

[IpencraBnenne o KiraccupUKAUMU OpraHUYECKUX BemiecTB. [loHaTne o
byakunoHanbHOU rpymme. ['omonorus. 'omonoruueckue psanbl. CucreMaTnyeckast
HOoMeHKnatypa opranudeckux coeauHeHuit (IUPAC) u TpuBHalibHble Ha3BaHUs
OTJIEJIbHBIX MPEICTABUTEIIECH.

OcobenHoctT U Kiaccu(UKAIUs OpraHuyeckux peakuuii. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHM B OPTaHUYECKON XUMUMU.

OKCNEpUMEHTAJIbHBIE METOAbl HW3YYEHHsS BEUIECTB M HX NPEBpallCHUN:
O3HAaKOMJICHHE C 00pa3laMyd OpraHWYeCKHX BEIIeCTB W MaTepHaliaMH Ha HUX
OCHOBE, OMNbITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB NPH HArpeBaHUU
(mnaBneHue, OOYTrIMBaHWE W TOPEHHE), KOHCTPYHPOBAHWUE MOJENEH MOJEKYT
OpraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonornyeckuii psiji aikaHoB, 001Iast popmMyiia, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI alKaHOB, SP -
ruOpuau3anus aTOMHBIX OpOWTanel yriaepoja, o-CBsi3b. DU3MUECKHE CBOMCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUHMH 3aMEIICHUs, W30MEPU3alINH,
JNEruApUPOBAHMS, IUKIN3ALNY, TUPOJIN3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHM3ME PeaKINil pauKalIbHOIO 3aMEILCHHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aIKAHOB.

[Huknoankanel. O0mas dopmyina, HOMEHKIaTypa U uzomepusi. OcCoOOEHHOCTH
CTPOCHUSI M XHUMHUYECKHX CBOWCTB MajbiXx (IUKIONPONAH, IHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTICHTAH, ITUKJIOTEKCaH) IUKIOaTKaHOB. CTIOCOOBI MOTyYeHHs U
MIPUMEHEHHUE [IUKIIOATIKAHOB.

Ankensl. ['oMoJIorud4ecKkuii psa alKkeHOB, 00Imas (GopMyiia, HOMEHKJIATYpa.
DNEKTPOHHOE K  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AalKEHOB, Sp -
ruOpuau3anus aTOMHBIX opOwuTaneit yriepoma, o- U m-CBsi3u. CTpyKTypHas u
reomeTpuueckas (UMc-TpaHc-) u3oMmepuss. DHU3MYECKHE CBONCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEaklMU MPUCOEIUHEHHUS, 3aMEIICHUS B O-MOJIOKEHUE
IpU JIBOMHOM CBS3M, IOJMMEpU3alMd U OkucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiuu Ha IBOWHYIO CBsI3b. CIOCOOBI MOTYyYEeHUS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsyKEHHBIE, N30JIMPOBAHHEBIE,
Kymynuposaruwie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XMMHYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuszarus
conpspKEHHBIX queHOB. CriocoObl OMyUYeHHs i IPUMEHEHHE alKaIueHOB.

Anxunbl. ['oMonorudyeckuii psj ankuHOB, 001Iast popmyia, HOMEHKIIATypa U
M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anus aTOMHBIX opOuTanel yriepoaa. Ou3nyYecKue CBOWCTBA AJTKHWHOB.
XHUMHUYECKHE  CBOMCTBA:  pEaklMu  IPUCOCAUHEHUs,  JUMEpU3alud U
TpUMepHU3aluu, okuciaeHusa. KucinoTHble CBOKWCTBAa alIKHHOB, UMEIOIINX KOHIIEBYIO
TPOUHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOHHYIO CBsI3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue YrieBogopoAbl (apeHbl). I'oMonoruueckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U H30MEpHsl. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmyeckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMeIIeHUSI B OCH30JbHOM KOJIBIIE U
YTJIEBOJOPOJHOM paJHKale, peakuuu HPUCOECAUHEHUS, OKUCJIEHHWE TOMOJIOrOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JIEWCTBUM 3aMECTUTENECH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpe aJKWIBHBIX PaguKalioB, KapOOKCHUIBHOM,
THAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CriocoObl moaydeHus u
MIPUMEHEHUE apOMATUUYECKHUX YIIJIEBOIOPO/IOB.

[Tpuponnsiii ra3. [lonytaeie HedTsHBIe Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
Kamennsiii yronb U nmpoaykTsl ero nepepadotku. Crocobsl nepepaboTku HePTH:



MEPEeTOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKUid), PUDOPMHUHT, MHPOIH3.
[TponykThl mepepaboTku HEPTH, UX TPUMESHEHHUE B MPOMBIIIICHHOCTH B B OBITY.

['eneTrueckas CBSA3b MEXKIY PA3TMYHBIMU KJIACCAMH YTIIEBOJAOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOTEHIPOM3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHHus] TaJoreHa Ha TUAPOKCOTPYNNy, HUTPOTPYNNIy, IHAHOTPYIIILY,
amuHorpymiry. J[leficTBue Ha TaJlIOTEHIPOU3BOJHBIE BOAHOTO U CIHUPTOBOTO
pacTBopa miénoun. B3ammomeicTBre IUTANOreHAIKAHOB C MarHUEM M IIUHKOM.
[Tonsitne 0 METaJI0OPTaHUIECKUX COCIMHECHHUSIX. Hcnonb3oBanue
TJIOTCHIPOU3BOIHBIX  yIIEBOJAOPOIIOB B OBITY, TEXHHKE M TPH CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOAbl HM3YYCHHs] BEIIECTB M WX IMPEBPAIICHUI:
u3ydeHue (pU3NUEeCKUX CBOWCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), Ka4eCTBEHHBIX
peakuuii YriieBOJOPOJOB PAa3IUYHBIX KJAccOB (0OeciBeYMBaHWE OPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IepMaHraHaTa Kajus, B3aWMOJCIHCTBUE alleTHJICHA C
aMMUa4YHbIM pacTBOpoM okcuja cepeodpa(l)), kauecTBeHHOe OOHapyKEHHE
yraepoga ¥ BOJOPOJAa B OPraHMYECKHX BEIHIECTBAX, IMOJyYE€HHE OTUJIEHA U
M3Y4eHHE €ro CBOWCTB, O3HaAKOMJeHHE ¢ KoJutekiusMu «HepTe» m «Yromby, ¢
oOpasllaMy  TUIacTMacC, KaydyKOB H PE3WHBI, MOJIETUPOBAHUE MOJEKYJI
YTIE€BOAOPO/IOB Y TAIOTC€HIIPOU3BOIHBIX YTIIEBOJOPO/IOB.

Kucnopoaconep:xaiiue oprannieckue coeIuHeHus.

[IpenenvHble omHOATOMHBIE CHUPTH. CTpoeHHWe MOJeKyd (Ha mpumepe
METaHOJIa W JTaHoia). [omonorumueckuil psan, oOmas ¢opMyna, u30OMepHs,
HOMEHKJaTypa u kinaccupukanus. Dusudyeckne CBOWCTBA  MpeeabHBIX
OJTHOATOMHBIX CHHUPTOB. BojopomHble CBSI3W MEXKIYy MOJIEKYJIAMH CIHPTOB.
XVWMHUYECKHE CBOWMCTBA: pEaKIMH 3aMEIIEHUs, JeTUApaTallid, OKHUCICHUS,
B3aMMOJICUCTBHE C  OPraHMYECKUMH ¥  HEOPTraHWYECKUMH  KHCIIOTaMHU.
KauecTBeHHas peakuus Ha OQHOATOMHBIE CIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CITUPTOB.

[Ipocteie a¢upsl, HOMEeHKIAaTypa U n3oMmepus. OCOOCHHOCTH (DUUUIECKUX U
XUMHUYECKHX CBOMCTB.

MHoOTOaTOMHBIE CIHUPTHI — JTUJICHIVIMKOJIb W TIULEpUH. Duznueckue u
XUMHYECKUE CBOMCTBA: PEAKIIUU 3aMEIICHHs, B3AMMOJICHCTBUE C OPTaHMYECKUMU
W HEOPraHWYECKUMH KHUCIOTaMH, KayeCTBEHHAs pEaKIus Ha MHOTOaTOMHBIE
cupthl. [lpencraBienne o MexaHW3ME peakluid HYKICOPUIHHOTO 3aMeIeHUs.
JleiictBue Ha opraHuzM denoBeka. CrnocoObl TMOMy4eHUS © TPUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aMMHOE BIWSHHUE THUAPOKCOTPYIIBI H
6enzonbHOrO simpa. dusmueckue cBoiictBa (enoma. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (enoma. KadecTBeHHble peakumu Ha QeHos. TokcnyHOCTH (eHoJa.
Crnioco0bl osrydenust v npuMenenue penona. @enondopmanbaeruaHas cMoJIa.

KapOoHuibHbIE COeTMHEHUS — aTbJACTHU/IBI M KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW TPYMIbl. ['OMONIOTHYecKue psabl albJIECTHIOB U KETOHOB, 0OIas
dbopmyna, uzoMepuss U HOMEHKIaTypa. (Du3nueckwe CBOWCTBA allbJIETHAOB U
KETOHOB.  XMMHWYECKHE  CBOWCTBAa  JIBJACTHUJIOB KW  KETOHOB:  PEaKIHU
npucoeanHeHns. OKUCIEHUE aabJeru0B, KAYeCTBEHHbIE PEaKIMU Ha albICTU/bl.
CriocoObl IONTy4eHHsI ¥ IPUMEHEHUE albJCTHI0B U KETOHOB.

OmHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepusi u HOMeHkIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpomaHBIE CBS3UM MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus >TepuduKanuy, peakmuud ¢ Y4YacTHEM YIJIEBOJOPOJHOTO paJUKaa.
Oco0eHHOCTH CBOWCTB MYpPaBBUHOM KHUCIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3¢upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOWCTB HEMPENEIbHBIX M apPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencTtaButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MNATbMUTHHOBAs, OJEUHOBAS, JUHO/EBAS,
JuHoIeH08as KUCIOThl. CrocOOBI MOMYUYeHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['omonorudeckuii psan, obmas Qopmyna, u3omepus u
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOWCTBA: THUIPOJIU3 B KHUCIOW H
LIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznuecknue U XUMHUECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHCJION U 1IeJIouHOo# cpese. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKAIIAX OCTATKH
HEIpeeTIbHbIX JKUPHBIX KUCIOT. JKupsl B ipupo/ie.

Mpb114 KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

OO6mast xapakrepucTuka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, -
W Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (GpyKTO3a, rajgakro3a, pubo3a,
ne3zokcupu6o3a. dusndeckue CBOICTBA M HaxokjaeHue B npupoae. dorocunTes.
XUMHYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTHEM CIIUPTOBBIX U AJIbJCTUIHON
Tpynm, CHUPTOBOE M MOJOYHOKHCTOEe Opoxenue. [IpumeHeHue TIIOKO3bI, €&
3HAYCHUE B KU3ZHEAEATEIbHOCTU opranu3ma. Jucaxapuapl: caxaposa, MajabTo3a U
nakto3a. BocctanaBiuBarolie 1 HEBOCCTAHABIIMBAIOIIME AUcCaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B nmpupojsie u npumenenue. [lonucaxapuabl: Kpaxmail,
[JIMKOTeH W 1neiunosio3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOT€Ha U
HeJUTI0I03bl.  DU3MYECKHE CBOMCTBA Kpaxmalia W ILEJUTI0JI03bl. XHMHUYECKHUE
CBOMCTBa Kpaxmajia: TMAPOJIU3, KaYeCTBEHHas peaklusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA MIEJUTIOJIO3BI: TUAPOJIN3, MoxydeHue 3(pupoB 1emmono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIENK).



DKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHsS] BEUIECTB M HX NPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHMPTA B aJIbJIETU]l HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOIO CHHUPTA AUXPOMATOM Kaliusl (BO3MOXKHO HCIIOJIb30BaHUE
BUJIECOMATEPUAJIOB), KAYECTBEHHBIE PEAKIMU Ha albJeTu/ibl (C THIPOKCHIOM
muammuHcepeOpa(l) wm  rugpokcumom  meau(Il)), peakums rmMIepuHa €
rugpokcuaom meau(Il), xumMudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ rujapokcuaom Meau(ll), BzaumosaeicTBre
KpaxMajla ¢ MOJIOM, PELICHHE SKCIEPUMEHTAIbHBIX 3ajady no TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIIOXKHBIE YDUPBD».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHUYecKre MPOU3BOAHbIE amMmMuaka. Knaccudukaius aMuHOB:
amudaTHdecKue ¥ apoOMaTHUYECKHe; TIEePBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenne Monekys, obmas (hopmyia, U30MepHus, HOMEHKIATypa U (U3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3aWUMOJICMCTBUE NEPBUYHBIX AMUHOB C A30TUCTOM KHCIIOTOMW.
Conu anKuiaMMOHMUS.

AHWIMH — TpeACTaBUTENIb aMHUHOB apomaTudyeckoro psana. CTpoeHwue
aHwiMHA. B3anMHOe BAHMsSHUE TPyNI aTOMOB B MoJjeKyne aHnuinuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWIWHA. KauecTBeHHbIE peakiuu Ha aHmwiMH. CrocoObl
MOJIYYCHHs] M TpUMEHeHHe anudarnueckux aMuHOB. [lomyueHue aHwIMHA W3
HUTPOOEH301A.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTnesibHble IPEACTaBUTENN O
AMUHOKHUCJIOT: TJIMIOUH, ajaHuH. @Dusnueckue CBOHCTBA aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUI, peaKius MOJUKOHICHCAIIMH, O0pa3oBaHWE TMENTUIHON CBA3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIENTHIOB.

benku kak mnpupoansie nonumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOMCTBa OENKOB: THUAPOJIN3, JCHATYpaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOAbl H3yYEHHsS BEUIECTB M WX NPEBpallCHUN:
pacTBOpeHHe OEJIKOB B BOJIE, JICHATYypalusi OCJIKOB MPU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWEe OKCIEPUMEHTAJIbHBIX 33Jad 10 TeMaM
«A3oTcoaepaliue OpraHUYecKue COCAUHEHUs» WU «PacnozHaBaHue
OPraHUYECKUX COCIMHEHU.

BricokomoJieKyJIIpHbIE COeIMHEHMS.

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALNU, CPEIHSS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOJAbl CHHTE€3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUU —
MOJIMMEPU3ALIMS U MTOJIMKOHIEHCALIUS.

[lonumepHbie Matepuanbl. I[lmactmacchl (HOJMWMATUIIEH, TOJIUIPOIMIIEH,
MOJINBUHWIXJIOPU, TOJHCTHPOJ, TMOJMMETHIMETAKPUIAT, IOJUKapOOHATHI,
nonudTUIeHTepedTanart). YTunuzamus u nepepadoTka miacTuka.

DnacToMephl: HaTypaibHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JIABCaH).

[Tonumepsl CHELHAIBHOTO Ha3HAYEeHUs (Tedion, KeBJjap,
AIIEKTPOIPOBOIAIINE TTOJIMMEPHI, OMOpa3IaraeMbpie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHsS] BEUIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIEpUMEHTAIbHbIX 3aaady 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuétHrle 3agaun.

Haxoxnenue MonekynsspHOH (QOpMyNbl OpPraHMYECKOr0 COEIMHEHHS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJIIPHOW  (DOPMYJIBI  OPraHWYECKOTO COEIMHEHUs 1o Macce (00BEMY)
MPOJIYKTOB CTOpaHUs, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuud W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIOCOOOB
MOJIyYEHHUs, ONpPEAEJICHUE OO0JM BbIXOJa MPOAYKTAa PEAKUHUH OT TEOPETHUUECKHU
BO3MOJKHOTO.

MexrpeIMETHBIE CBSI3H.

Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKOM XUMUHU B
10 kimacce OCYIIECTBISIETCS 4epe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
Hay4YHbIX TOHSTUWA, TaK W TMOHATUH, NPUHATBIX B OTIEIbHBIX IpPEeIMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHallu3, CUHTE3, Kilaccuukanus, HaONIoACHUE, HU3MEPECHHE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

duznka: wmarepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, MOJICKYJIA,
HPHEPreTUYECKUl YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHE
BEIECTBA, (DM3MYECKUE BEIWYUHBI, €IUHUIBI U3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kimerka, opraHusM, 3KOCHUCTeMa, Owuochepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPOMHBIA THUI TUTAHUSA, OpOXKEHUE,



dboTocuHTe3, nbIXaHWe, OENKH, YIIEBOJbI, >XHUPbI, HYKIECHHOBBIE KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hble NCKOMIaeMbIE, TOIIIIUBO.

TexHonorusi: mNUIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO THUTAHMUS,
MOIOIINE CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XUMHUHA
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBEeTCTBMU C CHCTEMHO-JEATEIBHOCTHBIM IOJIXOJ0OM B CTPYKTYpE
JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTa «XHUMUS» Ha YpPOBHE CPEIHEro
obOmero o0pa30BaHHWS BBIJICICHBI CIICAYIOIIME COCTABISIIONIAE: OCO3HAHHUE
OOyJarOMMUMHCSI POCCHUMCKON TPaKJaHCKOM HWJICHTHYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICICHNUIO; HATMUMEe MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIAMH H HOPMaMH TIOBEACHHUS, HaJMYUC
MIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh IIEH U CTPOUTH
YKM3HCHHBIC TIJIaHBI.

JIn4yHOCTHBIE PE3YJbTaThl OCBOCHHSI TIpeaMeTa «XHUMHUS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIIBITA ITO3HABATEIBHOM M TPAKTHUYECKOW JEATEIBHOCTH
o0ydJaromuxcs B Mpoliecce peaim3alui 00pa3oBaTeIbHOM 1SS TEIIHHOCTH.

JIn4yHOCTHBIE PE3YJbTaThl OCBOCHHSI TIpeaMeTa «XHUMHUS» OTPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATCIBHOM M TIPAKTHUYECKOW JEATEIBHOCTH
oOydJaromuxcs B MPOIEcce peann3anu oOpa3oBaTeIbHON JEATEITBHOCTH, B TOM
YHCJIe B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIMUMHUCS CBOMX KOHCTUTYITHOHHBIX TIPaB B 00s13aHHOCTEH,
YB)XEHUS K 3aKOHY M TIPaBOIOPAJIKY;

MPEJICTABICHUSI O COIMAJIBHBIX HOpPMax U MpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWN YYEOHBIX M MO3HABATEIBHBIX 3aJ1a4, BBITIOJIHECHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMAaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTHKY H
apryMEHTBI JPYTUX MIPH aHAJIU3€ PAa3IMIHBIX BUJIOB YICOHOU IEATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOT'O OTHOIICHHMS K MCTOPUUYECKOMY M HAy4YHOMY HAaCJICAUIO
OTE€YECTBEHHON XMMUH;

YBOKCHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPHUH M IMPAKTHICCKOTO
MPUJIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yjabTaT
JUTMTCIIPHBIX ~ HAOJIOJCHUH, KPOIMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTHUKOB;



WHTEpPECAa W TI03HABATEIHHBIX MOTHBOB B TOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e WH(OpPMAIUU O MEPEJOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBAPHILIEH C
MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUS IEHHOCTEH 370poBOrO0 W 0Oe30macHoro ooOpasza IKH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUST TIpaBWJI OE€30MMacHOTO OOpaIleHus C BellecTBaMU B OBITY,
TMOBCEIHEBHOM KM3HM, B TPYJIOBOM JIESATEIILHOCTH;

MOHUMAaHUS IEHHOCTH TPAaBWI WHJIWBUAYAIHHOTO ¢  KOJJICKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHMS TIOCTEACTBUN U HEMPHATUS BPEAHBIX MPUBBIUEK (YHOTPEOICHHMS
AJIKOTOJISI, HAPKOTUKOB, KypEHUS );

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIHCKOM
JeSTENBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W APYrHMX BHJAX
TeSITeTHbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE B PEHICHUH MPAKTUYSCKUX 3a/ad
COIMAJILHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIb);

WHTEpECca K MPAKTUIECKOMY M3YUYEHHUIO Mpodeccruil pa3aIuvaHoro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYIY, JIIOJISIM TPY/Ia U pe3ysibTaTaM TPYAOBOU JAeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAJIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymied mpodeccun W peanu3anud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00ITIeCTBa;

6) PK0J10THY€eCKOT0 BOCIITUTAHMSA

HKOJIOTHYECKH I€J€CO00Pa3HOTr0 OTHOIIEHUS K TMPHUPOJIE KaK HCTOYHHKY
CYIIIECTBOBAHHUS KU3HU Ha 3eMIie;

MOHUMAaHUS TIO00ATBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHUS
HAKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE TIPUPOJTHON U COIIMAIBHON CPEJIbl;



OCO3HAHMSI HEOOXOAMMOCTH HCIIOJNIb30BAHUSA JOCTWIKEHUW XUMHH IS
pelIeHNs BOPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BAHNUS;

AKTUBHOI'O HEOPUATUA JICMCTBHM, TMPHUHOCAIIMX BpEJ OKPYKAIOMIEH
MPUPOAHON Ccpefie, YMEHHsI TPOrHO3UPOBATh HEOJIATONPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJM4Usl pa3BUTOrO 3KOJIOTMYECKOI0 MBIIIIEHUS, SIKOJIOTUYECKON KYIbTYPHI,
OmbITa NeATEeNIbHOCTU AKOJIOTMYECKOU HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOMN
MPAKTUKE, CIIOCOOHOCTM W yMEHUS aKTUBHO MPOTHUBOCTOSTH WACOJIOTUHU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMA:

MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
HAyKW U OOIIECTBEHHOMN MPaKTHUKH;

MOHUMaHUS CHenu(PUKA XUMUU KaK HayKH, OCO3HaHHS €€ polud B
(bopMHpPOBAaHUY PALMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEIOCTHOTO
MIPEICTaBICHUS 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W peIIeHUH MpoOJIeM COXpaHEHHS
MPUPOJITHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHUH JUISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMAaHUCTHUYECKON HAMNpPABICHHOCTH W Ba)XXHOHM pOJIH B
CO37aHMM HOBOW 0a3bl MaTepUambHON KyJNbTYPbl, B PEIICHUH TJIO0ATHHBIX
mpo0eM YCTOWYMBOTO Pa3BUTHS UYEITOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBON M 9KOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUH MEIMIIMHBI, 00ECIIeUeHUN
YCIIOBUN YCHENIHOTO TPYJla U IKOJIOTHIECKH KOMGMOPTHON KU3HHU KaKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHUMAaHUsi CYUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIH30BATh
MoJIy4aeMble 3HAHUS JJIS1 aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpa U
MIPOUCXOIANINX B HEM M3MEHEHUI, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C I[EIbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B paznu4HbIX chepax mpodeccruoHaaIbHON
NEeATENbHOCTH.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOSHHS MPOTPAMMBI 10 XHMHH Ha yYPOBHE
CpeaHero o0Iero 0Opa3oBaHMs BKIIFOYAIOT:

3HaYUMBbIE IS dhopmMupoBaHUS MHPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIC (MEXIIPSAMETHBIC) OOIICHAYYHBIC MOHATHUSA, OTPaXKaIOUUe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHenupuKy METOJIOB ITO3HAHUS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, SHEPIus, sIBJICHUEC,
MPOIIeCC, CUCTeMa, HAYYHBIM (haKT, MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeIOBaHNE, HAOIOICHUE, U3MEPCHHE, YKCIICPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC ydeOHBbIE JeUCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

pEryJsTUBHBIE), o0ecreuynBaoIIne dbopmupoBaHUE (G yHKIMOHATBHON
IPaMOTHOCTH U COIUATBHON KOMIETEHIIUN 00yUYarOIINXCS;
CITOCOOHOCTH o0ydJaromuxcs HCTOJIb30BaTh OCBOEHHBIE

MEXIUCIMTUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4YcOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMAIbHOW MPAKTHKE.

MertanpeagMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMH W  PETyJSTUBHBIMH
JIICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIE YYeOHbIE J1elCTBUS

1) 6a30Bble JJOorU4YecKne JAeicTBUS:

CaMOCTOSITETILHO  (OPMYJIIMPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENN JCITEIbHOCTH, 3a/aBasi IapaMeTpbl U KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTATHI AEATEIBHOCTH C TOCTABIECHHBIMH LEIISIMU;

WCTIOJIb30BAaTh MPU OCBOCHWUU 3HAHWW MNPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIICJISAITh XAPAKTEPHbIC MPU3HAKUA TMOHSATHHA W YCTAHABJIMBATH MX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIHE MTOHATHS 1T OOBSICHEHUS OTIEIbHBIX (DAKTOB 1
SIBIICHUU;

BBIOMpaTh OCHOBAaHWS W KPUTECPUU JUJIA KIACCHU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIH;

YCTaHABJIMBATh NPUYMHHO-CIICACTBEHHBIE CBA3U MEKIY H3Yy4YacMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykAeHUs (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
aQHAJIOTUH), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJIICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

MPUMEHATH B MPOLECCE MO3HAHUSA HUCIOJIb3YEMbIE B XUMUU CHUMBOJHYECKHUE
(3HaKOBBIC) MOJICIIH, MPEOOPA30BHIBATH MOICIBHBIC MPEICTABICHUS — XUMUUSCKUIT
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢Gopmysia, ypaBHEHHE XUMHYECKOU



peakuuu — TpPH PEHICHUH YYEOHBIX IMO3HABATENBHBIX W TPAKTUYECKUX 3a]ad,
MPUMEHSTh Ha3BaHHBIC MOJICNIbHBIC TPEICTABIICHUS ISl BHISBICHHS XapaKTePHBIX
MPU3HAKOB M3yYaE€MbIX BEIIECTB M XUMUYECKHUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE T1eHCTBUS:

BJIAJI€Th OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMUYECKUX
peaKIum;

(GbopMyTHpOBaTh MENU U 33/1a4d UCCIIEIOBAHMS, HCTIOJIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYTMpPOBaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI /I (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIHBHOCTHU
BBICKa3bIBAEMBIX CYK/ICHUIA;

BJIAJICTh HAaBBIKAMH CAMOCTOSITEILHOTO TIUIAHUPOBAHMSI W TMPOBEICHHS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popmMyIupoBaTh
000011IeHNSsT ¥ BBIBOJIbI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3YJIHTATOB UCCIEAOBAHUS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

MpUOOpETaTh OMBIT YYEHWYECKOHW HUCCIEAOBATENLCKOW U MPOEKTHOM
JESTENBHOCTH, MPOSBISITH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3aJlady, NPUMEHEHHUIO Pa3TuYHBIX
METOJIOB MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHMKAX WHPOpMau (HAy4HO-
MOMyJIsipHAasl JUTEpAaTypa XUMHUYECKOTO COJEp)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcel MHTepHeTa), aHanM3upoBaTh WHPOPMAILIUIO PA3IUYHBIX BUAOB U (OpM
Mpe/ICTaBICHNUS, KPUTHYECKH OIICHUBATh eé JI0OCTOBEPHOCTh u
HEMPOTUBOPEUYHBOCTb;

(bopMyTHpOBaTh 3aMpPOCHl U MPUMEHSTh PAa3TMYHbIE METOBI MPHU TOUCKE H
orbope wmHpOpPMAIMKA, HEOOXOAUMOW Uil BBIMOJHEHHUS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

NpUOOPETaTh OMNBIT HMCHOIB30BAHMS HHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMY  MPEACTABICHHUS
uHdopmaru (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

WCIIOJIb30BaTh HAYYHBIH SA3BIK B KAa4yeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOW WHOpMANHMe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3ndeckue u
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbl, aO00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HAT'TLAJIHOCTH.

KommyHuKaTHBHbBIE YHMBepPCcaJbHbIe YUeOHble 1eiiCTBUA:



3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYK/1aeéMOW TEMBI B XOJI€ TUaIoTa W/Uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIEH, (HOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pPe3yJIbTAaTOB I03HABATCIILHOW JESITCIBHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEIbHO MJIK COBMECTHO CO CBEPCTHHKAMU IPH BHITIOJHECHUN
XMMHYECKOr0 SKCICPHUMEHTA, MPAKTUYSCKOW pabOThl MO0 MCCACAOBAHHMIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiui y4eOHOTro MpoeKTa, U (hOPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IMPOBEAEHHBIX HCCICAOBAHUM MYyTEM COTJIACOBAHMS IO3UIIUNA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHBbIe YHMBepPcaJbHbIe YYeOHbIE NeiCTBUA:

CaMOCTOSATENFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeSTENbHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJIUPOBaTh M TO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraeMblii  ajiroputM JCUCTBUN TpuU
BBITIOJTHEHUN YYEOHBIX M HCCIENI0BATEIbCKUX 3a7ad, BBIOMpaTh HamboJee
b exTuBHBIN Ccrmoco0 WX permeHus ¢ Y4ETOM TOJNyYeHHs] HOBBIX 3HAHUW O
BEIECTBAX U XUMUUYECKHUX PEAKIIUAX;

OCYLIECTBIISITh CaAaMOKOHTPOJIb JIESITEIbHOCTA HAa OCHOBE cCaMoOaHajiu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTITyOIEHHOM
YpOBHE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHWs BKIIOYAIOT CHEU(pUIECKUE
JUTsl y9eOHOTO mpeaMeTa « XUMHUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN U MPEOoOPa30BAHUIO 3HAHUMN, BUIBI JCSITCIHBHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W NMPUMEHEHWIO 3HAHWW B PA3JIHUYHBIX YyUEOHBIX
CUTyalusiX, a TAKKE B PEaIbHbIX )KU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX ¢ XUMUEH. B
porpaMMe II0 XUMHUHU MPEAMETHbIE PE3YyJbTaThl MPEACTABICHBI MO ToJaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpMHPOBAHHOCTh MPEACTABICHUI: O MECT€ W 3HAYCHHH OPTaHHUYECKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJin B 00ECHEYCHUH YCTOHYMBOTO
Pa3BUTHs YEIOBEYECTBA B PEHICHUH MPOOJIEM IKOJIOTHUECKOU, SHEPTETUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPUAIIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIIBHOTO
MPUPOAOIIONB30BaHNSA, B (OPMUPOBAHUU MHUPOBO33PEHUS MU OOIIEH KyJIbTYpbhl
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeJie;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIIe MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIpO U 3JIEKTPOHHAS
obojouka artoma, S-, p-, d-aTOMHBIE OpOHWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSA aToMa, THOpuAM3alus AaTOMHBIX OpOuTaneil, WOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUSl, XUMHYECKast CBA3b,
MOJIb, MOJISTPHAsI Macca, MOJISIPHBIA 00BbEM, YTIEPOIHBIN CKENEeT, G yHKIIMOHATIbHAS
rpynmna, pagukai, CTpyKTypHble (opmynsl (pa3BEpHYTHIC, COKpAIlIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTUYECKHI PO, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCJIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUU, 3aKOHBI
(nepuoguueckuit 3akon J[. M. MenneneeBa, Teopus CTPOEHHS OPraHHMYECKUX
BemiecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TpeBpalleHuss DHHEPIHMM IPU XUMUUYECKUX pEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIME B OCHOBE
MOHUMAHHSI TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX PEakKlHil, TePMOJUHAMUYECKUX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUS, O B3aUMHOM BIIMSIHUM aTOMOB W I'PYIIIT aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3¢ dekTsl, opueHtanTsl [ u Il pona);
(bakToIOrHYeCKue CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYECHUH U OE30IacHOM
WCIIOJIb30BAaHUM BAXKHEUITUX OPraHUYECKHUX BEIIECTB B OBITY W MPaKTUYECKOU
JESTEIPHOCTH  YEJOBEeKa, OOMIMX  HAay4YHBIX TMPUHIMINAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIIA, TepepaboTku HePTH);

c(hOpMHPOBAHHOCTh YMEHHIl: BBISBISTH XapaKTEPHbIE MPU3HAKK TOHSITHM,
YCTaHaBIIMBaTh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHSATUS MPH
OMHUCAHUU COCTaBa, CTPOEHHUS U CBOICTB OPraHUYECKUX COETMHEHHI;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTaBJIEHUS MOJICKYIISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (hOPMYJ OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHHS] XUMUYECKUX PEAKIHUl U PacKpbIBaTh UX CYUIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUHUA  TOCPEICTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OajllaHca »dSTUX peakIiHii, peakuii HOHHOTO OOMEHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;



M3TrOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WILUIFOCTPALUU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMW: yCTaHABIMBATH MPUHAIJICKHOCTh M3yYECHHBIX
OpPraHWYEeCKUX BELIECTB IO MX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOU
HoMmeHknarype (IUPAC) u npuBOIUTH TPUBHAIbHBIE HAa3BAHUS MJI1 OTAEJIBHBIX
MpEACTABUTENIEH OpPraHMYEeCKUX BEUIECTB (ITUJIEH, AllETUJIEH, TONYOJ, TJIULEPUH,
ATHJICHTJINKONb, (eHos, (GopManmbIeTHll, aneTajbJeTu]l, aleToH, MYypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCTIOTa, CTEApUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBAsI KUCIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U ApYTHUe);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMNPENENsATh BHJI XUMHUYECKOW CBS3U B
OpraHUYECKUX COEAUHEHUSX (KOBaJICHTHasT M MOHHAasi CBA3b, OG- M T-CBA3b,
BOJIOPOJIHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHUSI TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOECHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue W XUMUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
AJKWHOB, apOMAaTHYECKUX YTJIEBOJOPOJIOB, CHUPTOB, AQJIbJAETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHCIJIOT, OEJKOB, yIiIeBOJAOB (MOHO-, JW- W TOJHCAXapHIIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYI0  CBSI3b ~ MEXKJAY HUMHU  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIHUI C HCHOJIB30BAHUEM CTPYKTYpPHBIX
(opmyur;

chOpMHUPOBAHHOCTh yMEHHUS TMOATBEP)KIAaTh HA KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTraHWYECKUX COCTMHEHHUM OT
KpaTHOCTH U THUIA KOBAJICHTHOU CBSI3M (G- U M-CBSI3M), B3AMMHOT'O BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJOPOIHOTO
Coipbsi (HedTh, NTPHUPOAHBIA Ta3, Yyrojb), CIOCOOBI €ro NepepadoTKu U
MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUS — HAOIIOJICHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE onepamuu
MBICIUTETTLHON JESTENBbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHUE, 0000IIeHwHe,



CHUCTEMAaTU3aLIMIO, BBISBIICHUE MPUUUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISITH B3aUMOCBSI3h XUMUYCCKUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIJIs
0oJjiee OCO3HAaHHOTO TOHMMAaHWS CYIIHOCTH MaTepHajJbHOIO €JIMHCTBA MHUpAa,
HCIIOIb30BaTh CHUCTEMHBIC 3HAHWS IO OPTraHMYECKON XUMHH ISl OOBSCHEHHS W
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

chOpMHUPOBAHHOCTh YMEHHM: TPOBOJAUTH PACUYETHl 1O XUMHUYECKUM
dbopmysiaM ¥ ypaBHEHHUSIM XUMUYECKUX PEAKIMA C WUCIIOIb30BaHUEM (PU3HUCCKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJHMUYECTBO BEIISCTBA), XapaKTCPHU3YIOIIHX
BEIIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHUYECKOU
(dhopMyJIbl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JICMEHTOB,
MPOJIYKTaM CTOpaHMsl, TUNIOTHOCTH ra3000Pa3HbBIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3MPOBATH, AHAITM3UPOBATH M OICHUBATH
C MO3UIAHA  DKOJOTMYECKOW  O€30IaCHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH 4YEJIOBEKa, CBA3AHHOM ¢ TmepepaboTKon
BEIIIECTB, UCIOJIb30BATh MOJYYEHHBIC 3HAHUS JIJISI IPUHATHSI TPAMOTHBIX PEIICHUM
mpo0JIeM B CUTYyaITUsAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITCIBHO TUIAHUPOBATh W TPOBOJIUTH
XUMUYECKUM DKCIEPUMEHT (MOJy4dEHHE M M3YYEeHHE CBOWCTB OpPraHMYECKUX
BEIIECTB, KAYECTBEHHBIC PEAKIIMU YIJIEBOJAOPOJIOB PA3JIUYHBIX KIJIACCOB U
KHUCJIOPOJICOJIEPIKAIIMX OPraHUYEeCKUX BEIIECTB, PEIICHHWE SKCIIEPUMEHTAIbHBIX
33/1a4 110 PACIO3HABAHHWIO OPTaHUYECKHUX BEIIECTB) C COOJIIOJCHUEM IIPaBUII
O6e3omacHoro oOpamieHusi ¢ BeHiecTBaMU H JIA0OPAaTOpPHBIM 00OPYIOBaHHUEM,
dbopMynIHpoBaTh 1] HUCCIACAOBAHUS, IMPEJCTABIAThH B pa3IMYHOU dopme
pe3yJIbTaThl IKCIIEPUMEHTA, aHATTM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJIF0IaTh MpaBUia SKOJOTHYCCKH 11eJIeCO00PA3HOT0 MOBEICHHUS B OBITY H
TPYAOBOM JEATEIBHOCTU B IENAX COXPAaHEHHUS CBOETO 3J0POBBS, OKpPYKalollei
IIPUPOIAHOM CPEIIbl U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JCWCTBUSA Ha >KHUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIch nokaszaresns [1JIK;

aHAJM3MPOBATH ICJIECOOOPA3HOCTh NMPUMEHEHUS OPraHWYECKUX BEIICCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIICHHUS PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIICCTBIATh IICJICHANIPABICHHBI TIOMCK
XUMUYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHUKAX (HayyHas M y4eOHO-HAaydHAas
JUTEpaTypa, CpeacTBa MaccoBor nHopManuu, MHTEpHET 1 Apyrue), KPUTHICCKH
aHAJM3MPOBATh XUMUUYECKYI0 MH(pOpPMAIMIO, TIepepadaTeiBaTh €€ M HCIIOIb30BaTh
B COOTBETCTBHUH C MTOCTABJICHHONW YUCOHOM 3a/1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonnyectBo 4yacos DJICKTPOHHBIE
Ne HanmenoBanue pasneioB U TeM (uugposbIe)
Kontpoasnbie | IIpakTnueckune
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbBIEC
padoThI padoThI
pecypcsl
Pa3nea 1. Teoperndeckne 0CHOBBI OPraHU4YeCKOd XHUMHH
[Ipeamer oprannyeckon xumuu. Teopus
e P P bubnuoreka [IOK
1.1 CTPOEHUS OPraHNYECKUX coelnHEeHu A. M. 8 0 0
https://myschool.edu.ru
byrneposa
Hroro no pasneny 8
Pazgen 2. Yraesogopoasl
[IpenenbHbie YTIiIeBOIOPOIbI — AJIKAHBI, bubnmnorexa [JOK
2.1 5 0 0
LMKJIOAJIKaHbI https://myschool.edu.ru
)7 HenpenenbHble yrieBoI0opoabl: aJIKEHBI, 14 0 1 bubnuoteka [JOK
' AJIKAJUEHBI, aJIKUHEBI https://myschool.edu.ru
bubmunoreka LIOK
2.3 A 8 0 0
pPOMaTHYECKUE YIIIEBOIOPOIbI (ApeHbl) hitps://myschool.cdu.ru
24 [IpupoaHble ICTOYHUKY YTIEBOAOPOJIOB U UX 4 0 0 bubnuotexa [JOK
. nepepaboTka https://myschool.edu.ru
bubnunoreka LIOK
2.5 r 4 1 0
AJIOrEHIIPOU3BOAHBIE YIIIEBOJOPOIOB hitps://myschool.edu.ru
Hroro no pasneny 35
Pa3nen 3. Kuciiopoacoaep:xanue oprann4ecKue coeAuHEeHNs
3.1 Cnuptsl. PeHon 11 0 1 bubmorexa [IOK

https://myschool.edu.ru




Kap6OHI/IHBHBIe COCOAMHCHUA . aJIbACTUbI U

3.2 keToHbl. KapOboHoBbie kucinoTsl. ClloKHBIE 21 bu6mmorexa LIOK
https://myschool.edu.ru
3¢upsl. Kupsl
bubmunoreka LIOK
33 YTIeBOM ? https://myschool.edu.ru
Hroro no pazneny 41
Pa3nen 4. Azorcoagep kamue OpraHn4ecKue cCoeJUHeHUs
4.1 AMUHBI. AMUHOKUCIIOTHI. benku 12 bubmmorexa [IOK
https://myschool.edu.ru
Hroro no pazneny 12
Pa3nen S. BbicokoMoJIeKy I pHbIe COeIHHEHUSA
5.1 BricokoMoneKyIapHbIE COEIUHEHUS 6 bubmorexa HOK
. Yp A https://myschool.edu.ru
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KonnyectBo 4yacos DJICKTPOHHBIE
Ne Hara nugposbie
n/n Tema ypoxa Bcero Konrpoariibie  Ipakririeckie u3y4yeHusi | oOpasoBaTe/lbHbIC
padoThI padoThI
pecypcsl
O06o00611eHe U cucTeMaTH3aIus
1 U3Y4YEHHOTO MaTepuasa 1o TeMe 1 0 0 bubmorexa [IOK
04.09.2023 | https://myschool.edu.ru/
"BBICOKOMOJIEKYISIPHBIE COEIMHEHUS"
DIEKTPOHHOE CTPOEHUE aTOMa YIJIepoia
) (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHS). | 0 0 bubnuoreka [{OK
BasieHTHBIE BO3MOKHOCTH aTOMa 05.09.2023 | https://myschool.edu.ru/
yriaepoaa
XUMHUYECKas CBSI3b B OPraHUYECKUX
3 coenuHeHUsX. MexaHn3mbl 00pa3oBaHUs | 0 0 bubnmnorexa [JOK
KOBAJICHTHOH CBSI3H, CIIOCOOBI pa3pbiBa 07.09.2023 | https://myschool.edu.ru/
CBs3eH
4 Teopus cTpoeHMsI OpPraHNYECKUX | 0 0 bubmuotexa [IOK
coeauHenuii A. M. byrneposa 11.09.2023 | https://myschool.edu.ru/
Buasl uzomepun: cTpyKTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | 0 0 bubmuoteka [JOK
3¢ PeKTH B MOJIEKYIaX OPraHUYECKUX 12.09.2023 | https://myschool.edu.ru/
COCAVHEHUN
6 Knaccudukarus peakuuii B 1 0 0
OPraHu4eCKOU XUMHH 18.09.2023
7 [IpencraBnenue o knaccuukanuu u | 0 0 bubmuotexa [JOK
CcUCTEMaTH4YeCcKass HOMEHKIIATypa 14.09.2023 | https://myschool.edu.ru/




(IUPAC) oprannyeckux BeuecTB

CI/ICTGMaTI/BaI_II/ISI 151 O606H.IGHI/IG 3HaHUH

bubnunoreka LIOK

CrpyKkTypHas U LUC-TpaHC-U30MeEpUs
AJIKCHOB

8 10 TEME 19.09.2023 | https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHYECKHH psifl, 001Iast

9 dbopMyna, HOMEHKIATypa U U30MEepus, bubnmnorexa [JOK
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE 21.09.2023 | https://myschool.edu.ru/
CTPOEHUE MOJIEKYI

10 duzryecKkue 1 XMMUYECKHE CBOMCTBA bubnuoreka [{OK
alIKaHOB 25.09.2023 | https://myschool.edu.ru/
HaxoxaeHnue ankaHOB B PUPOJIE.

11 Crioco0bl nostyueHust 1 IpUMEHEHHE bubmorexa HOK
ATKAHOB 26.09.2023 | https://myschool.edu.ru/
Huknoankansl: oomas Gopmyia,

HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOEHHS U XUMUYECKUX bubmmorexa [IOK
. 28.09.2023 | https://myschool.edu.ru/
CBOMCTB, CIIOCOOBI MOJIy4EHUS U
PUMEHEHUE
Pemenune pacu€THbIX 33124 Ha
ompeeNeHue MOJEKYIIPHOM (PopMyIIbI

13 OpPraHNYeCcKOro BEIIECTBA 0 MAaCCOBBIM bubnmnorexa [JOK
JIOJISIM a@TOMOB 3JIEMEHTOB, BXOIAIIUX B 02.10.2023 | https://myschool.edu.ru/
ero cocraB. CucremaTu3anus u
0000111eHUe 3HAHUT 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHH psifl, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE

14 u HpOZTpaHCTBeHHOC ZIT)poeHHe lzonexyn. bubmorexa [IOK

03.10.2023 | https://myschool.edu.ru/




Crioco0bI nostyueHust 1 IpUMEHEHHE

bubmunoreka LIOK

15
aJIKEHOB 09.10.2023 | https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1 mo teme
16 "IlonyyeHue 3TUIEHA U U3yYEHUE €ro bubmorexa [IOK
o i " i 10.10.2023 | https://myschool.edu.ru/
CBONCTB
Pemenue pacu€THbIX 33124 Ha
17 OIpe/ieIeHrue MOJIEKYIIIPHON (OPMYIIBI bubmorexa [IOK
peit P Py 12.10.2023 | https://myschool.edu.ru/
OpPraHNYECKOTO BEIIeCTBa
AJNKaJMeHbl: CONPHKEHHBIE,
18 M30JIMPOBaHHbIE, KyMYJIMPOBAaHHbIE bubmorexa HOK
P > KYMYIHP . 16.10.2023 | https://myschool.edu.ru/
OCOOGEeHHOCTH ANIEKTPOHHOTO CTPOEHUS
19 XUMHYECKUE CBOMCTBA CONPSKEHHBIX bubnuotexa [JOK
JINCHOB 17.10.2023 | https://myschool.edu.ru/
20 CriocoObI moTy4eHus U MPUMEHEHHE bubnmnorexa [JOK
aJIKaJIueHOB 19.10.2023 | https://myschool.edu.ru/
AJIKUHBI: TOMOJIOTHYECKHH psifl, oO1Ias
)1 (dopmyna, HOMEHKIATypa, JEKTPOHHOE bubnuotexa [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY!L, 23.10.2023 | https://myschool.edu.ru/
duznyeckue cBoicTBa
22 XUMHYECKUE CBOMCTBA AJIKNHOB bubmorexa [IOK
24.10.2023 | https://myschool.edu.ru/
3 dusnyeckue ¥ XUMUYECKHUE CBOMCTBA bubmunoreka LIOK
ankeHoB. [IpaBuiio MapkoBHUKOBa 05.10.2023 | https://myschool.edu.ru/
24 KauecTtBeHHbI€ peakiiuu Ha TPOHUHYIO bubnmnoreka [JOK
CBSI3b 26.10.2023 | https://myschool.edu.ru/
)5 CriocoObI moTy4eHus U MPUMEHEHNE bubnmnorexa [JOK
AIIKUHOB 06.11.2023 | https://myschool.edu.ru/
26 Pewrenue 3aga4: pacy€Tsl 10 ypaBHEHUIO bubmuotexa [JOK




XUMHYECKON peaKinu 07.11.2023 | https://myschool.edu.ru/
7 Cucremaruzanus 1 0000IIeHNe 3HAHUI bubmuoreka [{OK
10 TEME 09.11.2023 | https://myschool.edu.ru/
ApEeHBI: TOMOJIOTHUECKUH psijI, oO1as
opMyJia, HOMEHKIIATypa. DJIeKTPOHHOE
28 E np OZT AQHCTBEHHOE ZTp OCHHUE thﬂeK gl bubmorexa HOK
poetp b Y 13.11.2023 | https://myschool.edu.ru/
OeH30J1a U ToIyoa, uX (pu3nYecKue
CBOMCTBA
29 XVMUYECKUE CBOMCTBA aPEHOB: PEAKIIUU bubnmnorexa [JOK
3aMelleHUS 14.11.2023 | https://myschool.edu.ru/
XVMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU
30 MPUCOCINHEHHUSI, OKUCIICHHE TOMOJIOTOB bubmorexa [IOK
P ! ’ 16.11.2023 | https://myschool.edu.ru/
OeH3oma
31 OCOOCHHOCTH XUMHYECKHX CBOWCTB bubnuoreka [{OK
CTHUpOJa 20.11.2023 | https://myschool.edu.ru/
Pemenue pacu€THbIX 331249 Ha
32 OIpe/ieIeHrue MOJIEKYIIIPHON (OPMYIIBI bubmorexa [IOK
P yUp Py 21.11.2023 | https://myschool.edu.ru/
OpPraHNYeCKOTo BEIIeCTBa
1 CriocoObI MoTy4eHus U MPUMEHEHHE bubnmnorexa [JOK
apeHOoB 23.11.2023 | https://myschool.edu.ru/
14 I'eneTnyeckas CBsI3b MEXY bubnmnorexa [JOK
pa3iIMYHBIMU KJIaCCaMu YIJIEBOAOPOIOB 27.11.2023 | https://myschool.edu.ru/
Pacu€tpl o ypaBHEHUAM XUMHYECKUX
35 eakuii. Cucremarusanusa 1 0000IeHne Bubmorexa LOK
P . 28.11.2023 | https://myschool.edu.ru/
3HAHMM [0 TeMe
16 [Ipuponusiii ra3. IlonytHbie HETAHBIE bubmuotexa [JOK
ras3bl 30.11.2023 | https://myschool.edu.ru/
37 KameHHBI# yroJip ¥ NpOIyKThI €10 bubmuotexa [JOK




nepepaboTku 04.12.2023 | https://myschool.edu.ru/
Hed1b 1 ciocoOslI €€ nepepaboTKH.
38 [IpumeHeHne npoayKTOB nmepepadoTKu bubmmorexa [IOK
P POAYE bep 05.12.2023 | https://myschool.edu.ru/
HeTH
39 I'eneTnyeckas CBsI3b MEXY bubnmnorexa [JOK
Pa3JIMYHBIMU KJIACCAMU YIJIEBOJOPOJOB 07.12.2023 | https://myschool.edu.ru/
lanmoreHonpon3BoAHBIE YTTIEBOJOPOIOB:
40 JJIEKT OHH(I))G CT oneHHe'yreaK I/IHI/I o bubmorexa HOK
P P > peartt 11.12.2023 | https://myschool.edu.ru/
3aMellleHus TaoreHa
JleficTBue 1IEI0YEH HA
41 raJIOreHNpPOU3BOIHbIE. B3aumoelicTBue bubmorexa HOK
P AIBIE: 8 12.12.2023 | https://myschool.edu.ru/
JUTaIOTEHAIKAHOB C MarHUEM U IUHKOM
4 Cucremaruzanus 1 0000IIeHNe 3HAHUI bubnuoreka [IOK
1o pazzeny "Yriaesonoponasl" 14.12.2023 | https://myschool.edu.ru/
43 KonTtposnbHas paboTa 1o teme bubnuotexa [JOK
"VrineBonopoasr" 18.12.2023 | https://myschool.edu.ru/
[IpenenpHBIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUU psij1, oOmiast popmyna,
44 CTPOEHHUE MOJIEK JII) II/lBOMZH I/Iﬂq) o bubmorexa HOK
P L PH, 19.12.2023 | https://myschool.edu.ru/
HOMEHKJIaTypa, Ki1accuduxarus,
duznyeckue cBoicTBa
45 XVMHYECKUE CBOMCTBA MIPEAEIBHBIX bubmuoteka [JOK
OJHOATOMHBIX CIIUPTOB 21.12.2023 | https://myschool.edu.ru/
46 CriocoObI MoTy4eHus U MPUMEHEHHE bubnmnoreka [JOK
OJHOAQTOMHBIX CIIUPTOB 25.12.2023 | https://myschool.edu.ru/
[Ipocteie 3¢upsl: HOMEHKIATYpa U
47 I/I:i)Me us ((I))C(I))6CHHOCTI/I (1)1431?1]2601(1/1)( u bubmorexa HOK
P, 26.12.2023 | https://myschool.edu.ru/

XHUMHYECKHUX CBOMCTB




MHoroaToMHEI€ CIIUPTHBI: STUJICHIINKOJIb

48 bubnuoreka [{OK
1 TTHTICPHIH, 1X ({)I/BH‘IGCKI/IG 1 28.12.2023 | https://myschool.edu.ru/
XUMHYECKHUE CBONCTBA

49 CriocoObI moTy4eHus U MPUMEHEHHE bubnmnorexa [JOK
MHOT'0OaTOMHBIX CIIUPTOB 09.01.2024 | https://myschool.edu.ru/
D : 1€ MOJIEKYJIbI,

50 CHOI: CTPOCH . TY bubnmnorexa [JOK
(usuaccrue ceoiicTsa. ToxcuarocTs 11.01.2024 | https://myschool.edu.ru/
denona

N bubnuoreka [{OK

> Xuwrieckue cBoiicTsa erona 15.01.2024 | https://myschool.edu.ru/

5 CriocoObl moTy4eHus U MPUMEHEHHE bubnmnorexa [JOK
¢enona 16.01.2024 | https://myschool.edu.ru/
IT ast pabota Ne 2. Pemenue

53 PARTIACCIAT b Ten bubnuotexa [JOK
JKCHICPUMCHTATILHBIX 3313 TO TEME 18.01.2024 | https://myschool.edu.ru/
"Cruptsl U peHob!"

54 Cucremaruzanus 1 0000IIeHUe 3HAHUI bubnuoreka [IOK
10 TEME 22.01.2024 | https://myschool.edu.ru/
ANbIETHIBI U KETOHBI: DIIEKTPOHHOE

55 CTpOEHUE KapOOHUIILHOU TPYIIIbL; bubnmnorexa [JOK
TOMOJIOTHYECKHUE PsAfibl, 001as popmyia, 23.01.2024 | https://myschool.edu.ru/
U30MEpHs U HOMEHKJIATypa

56 ANbIeTUbl U KETOHBI: (PU3UYECKUE bubnmnoreka [JOK
CBOMCTBA; peaKUUH IPUCOECAUHEHHUS 25.01.2024 | https://myschool.edu.ru/

57 Peakunu okuciieHUs: 1 KaYECTBEHHBIE bubnuoreka [{OK
pEaK1U aJIbJIETUIOB U KETOHOB 29.01.2024 | https://myschool.edu.ru/

58 CriocoObl MoTy4eHus aabAeTUA0B U bubnmnorexa [JOK
KETOHOB 30.01.2024 | https://myschool.edu.ru/

59 OnHOOCHOBHBIE MIPEACIIbHbBIE bubnmnorexa [JOK




KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH 01.02.2024 | https://myschool.edu.ru/
CTPOEHUS UX MOJIEKYII

60 N3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX bubnmnorexa [JOK
KUCJIOT, UX (pu3ndeckue CBONCTBA 05.02.2024 | https://myschool.edu.ru/

61 XUMHUYECKUE CBOMCTBA MPEAEIIbHBIX bubnmnorexa [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT 06.02.2024 | https://myschool.edu.ru/
Oco0GeHHOCTH CBOWCTB MYpaBbUHOM

62 KHUCIOTHL. MHOTOOOpa3ue KapOOHOBBIX bubmorexa [IOK

. P P 08.02.2024 | https://myschool.edu.ru/
KUCJIOT
OCo0GeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
apoMaTu4ecKnX KapOOHOBBIX,

63 MKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmorexa [IOK
Akap > AP P 12.02.2024 | https://myschool.edu.ru/
kuciort. [IpencraBurenu BICIIUX
KapOOHOBBIX KUCIIOT

64 [TonsiTue 0 MPOU3BOIHBIX KAPOOHOBBIX bubnuoteka [IOK
KHUCJIOT 13.02.2024 | https://myschool.edu.ru/

65 CriocoObl MoTy4eHus U MPUMEHEHHE bubnmnorexa [JOK
KapOOHOBBIX KUCIIOT 15.02.2024 | https://myschool.edu.ru/
CroxHble 3(pupbl: TOMOJIOTUYECKHUH P,

66 obmras popmyna, nzomepus u bubmorexa HOK

DY, P 19.02.2024 | https://myschool.edu.ru/
HOMEHKJIaTypa

67 dusnyeckue ¥ XUMUYECKHUE CBOMCTBA bubmunoreka LIOK
3¢upoB 20.02.2024 | https://myschool.edu.ru/
Pemenue pacuérHsix 3amad: no

68 YPaBHEHUIO XMMHYECKON PEAKIINH, Ha bubmuotexa [JOK
OIpe/ieIeHrue MOJIEKYIISIPHON (OPMYIIBI 22.02.2024 | https://myschool.edu.ru/
OpPraHUYeCKOro BELECTBa

69 [Ipaktuyeckas padora Ne 3. Permenue bubmuoteka [JOK




AKCIIEPUMEHTATBHBIX 3a71a4 M0 TeMe 26.02.2024 | https://myschool.edu.ru/
"KapGoHoBbIe KUCIOTHI. CIIOKHBIE
3¢upsr"

70 XKupsl: crpoenue, puznveckue u bubmuotexa [JOK
XMUMHYECKHUE CBOMCTBA (TUAPOIIN3) 27.02.2024 | https://myschool.edu.ru/
Oco0GeHHOCTH CBOWCTB JKHUPOB,

71 coJiepKaluX OCTATKU HEIPeIeIbHBIX bubmorexa [IOK

29.02.2024 | https://myschool.edu.ru/
AKHUPHBIX KUCIOT. JKUpbI B IpUpoie
MBbl1a KaKk cOJIM BBICHIMX KapOOHOBBIX

7 KHCJIOT, MX Motolee nercreue. [lonarue bubnuoreka [IOK
0 CUHTETUYECKUX MOIILMX CPENCTBAX 04.03.2024 | https://myschool.edu.ru/
(CMC)

I'eneTnueckas cBsi3b YIi€BOJIOPOJIOB U
73 Kchopoz(coz(epncamIZ)z opraHHIt)lecxnx bu6mmorexa LIOK
05.03.2024 | https://myschool.edu.ru/
BEIIIECTB

74 Pacu€rbl 10 ypaBHEHUSAM XMMHYECKHUX bubmuorexa [JOK
peaxkuui 07.03.2024 | https://myschool.edu.ru/

75 Cucremaruzanus 1 0000IIeHNe 3HAHUI bubnuoreka [{OK
10 TEME 11.03.2024 | https://myschool.edu.ru/
OO11ast XxapaKTepUCTHKA YIIEBOJIOB U

76 Knaccnq)mrzauﬂﬂpyrneBoz(g (MOHO-, TH- bubnnorexa [IOK

12.03.2024 | https://myschool.edu.ru/
U TIOJTUCaXapH/Ib)

77 MoHocaxapuibl: (pU3HMUecKue cBOHCTBa bubnuotexa [JOK
Y HaXOXIEHUE B IIPUPOJIE 14.03.2024 | https://myschool.edu.ru/

73 [IpumeHnenue ritoKo3bl, €€ 3HaYCHNE B bubmuotexa [JOK
JKU3HEIEATEILHOCTH OpraHu3Ma 18.03.2024 | https://myschool.edu.ru/

79 Jucaxapunel: caxaposa, MajabT03a U bubmuoteka [JOK
nakro3a. Haxoxaenue B npupoe u 19.03.2024 | https://myschool.edu.ru/




IMPUMCHCHUC NHCaXapua0B

HOJ’II/IC@.X@.pI/IIlBII CTPOCHUC

80 MaKpOMOJIEKYI, (Pu3nYecKue u bubmorexa [IOK
P Y . 21.03.2024 | https://myschool.edu.ru/
XHUMHYECKHUE CBONCTBA, IPUMEHEHUE
81 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX bubmorexa HOK
Y 01.04.2024 | https://myschool.edu.ru/
Pemenune pacueTHbIX 3a1a4 Ha
82 orpe GHGIEI/IG 0JI1 BBIXg a poayKra bubmorexa [IOK
peit A A8 TIPOAYE 02.04.2024 | https://myschool.edu.ru/
PEaKIuu OT TEOPETUIECKU BO3ZMOXKHOTO
23 Cucremaruzanus 1 0000IIeHNe 3HAHUI bubnuoreka [{OK
10 pasaeiy 04.04.2024 | https://myschool.edu.ru/
KonTtponwHas paborta o Teme
84 "Kucnopoacoaepxaiiue opraHu4eckue bubmorexa [IOK
POt " ACpRAT P 08.04.2024 | https://myschool.edu.ru/
COEIMHEHUS
AMuHBI: K1accuduKanys, CTpoeHHe
85 MoJIeKyJ1, o01as popmyia, U3oMepus bubmorexa [IOK
YL, OO pMy’Id, ? ’ 09.04.2024 | https://myschool.edu.ru/
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA
26 XuMHUYECKUe CBOMCTBA alu(PaTHIECKUX bubmuorexa [JOK
aMHHOB 11.04.2024 | https://myschool.edu.ru/
AHWINMH: CTPOCHUE aHWJIMHA,
87 0COOCHHOCTU XUMUYECKUX CBOHCTB bubmorexa HOK
15.04.2024 | https://myschool.edu.ru/
AHWJIMHA
28 CriocoObl MoTy4eHus U MPUMEHEHHE bubnmnorexa [JOK
ann(paTHYECKUX aMUHOB 16.04.2024 | https://myschool.edu.ru/
AMUHOKHUCIIOTHI: HOMEHKIIATypa 1
29 u3zomepus, pruznyueckue cBoicTBa. bubmuotexa [JOK
OtaenbpHBIE IPEACTABUTENH O 18.04.2024 | https://myschool.edu.ru/

AMHUHOKHUCIIOT




XHUMHUYECKHE CBOMCTBA AMHWHOKHUCIIOT, UX

90 OMONOTUYECKOe 3HAYCHHE AMUHOKHUCIIOT. bu6mmorexa LIOK
22.04.2024 | https://myschool.edu.ru/
CuHTe3 U THAPOIU3 MENTHI0B
o1 benku kak npupoIHbIE MOJIUMEPBIL; bubmuotexa [JOK
CTPYKTYpbI OEIIKOB 23.04.2024 | https://myschool.edu.ru/
N bubnuoreka [{OK
92 Xumirieckue CBoiicTBa oeKon 25.04.2024 | https://myschool.edu.ru/
A3oTCcoepKalue reTepouKInIYecKre
93 coez(HHerm. HYKJIGI/IH(E)BBIG KUCJIOTHI: bubmorexa [IOK
29.04.2024 | https://myschool.edu.ru/
COCTaB, CTPOEHUE B OMOJIOTUYECKAs POJIb
[Ipaktuyeckas pabora Ne 4. Pemenue
94 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmnorexa [JOK
"A30TCoepKallie OPraHuueCcKHe 30.04.2024 | https://myschool.edu.ru/
coenuHeHus"
[IpakTuyeckas padora Ne 5. Pemenue
95 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmnorexa [JOK
"Pacnio3zHaBaHuEe OpraHUYECKUX 02.05.2024 | https://myschool.edu.ru/
coenuHeHun"
KontponwsHas paborta o Teme
96 "A30TCoepKalle OPraHuYECKHe bubnnorexa [IOK
" 06.05.2024 | https://myschool.edu.ru/
COeIMHEHUS
OcHOBHbBIC IOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUN U bubnmnoreka [JOK
METO/bl UX CUHTE3a —II0JIUMEPU3aLUs U 07.05.2024 | https://myschool.edu.ru/
MOJIMKOHACHCAIUS
08 IInacTtmaccel. YTunuzanus u bubmunoreka LIOK
nepepaboTka MiacTuka 13.05.2024 | https://myschool.edu.ru/
99 D1acToMephl: HATYpaJbHbBIN bubnmnoreka [JOK




CUHTETUYECKHE KaydyKu. Pe3una 14.05.2024 | https://myschool.edu.ru/
BosokHa: HatypanbHble,
100 HCKYCCTBECHHBIC, CHHTETHYECKHE 1 Bubmorexa OK
4 ’ ' 16.05.2024 | https://myschool.edu.ru/
[Tonumepsl cielManbHOTO Ha3HAYECHUS
[IpakTuyeckas padora Ne 6. Permenue
101 IKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME 1 Bubmorexa LIOK
" P A " 20.05.2024 | https://myschool.edu.ru/
Pacno3naBanue miacTMace U BOJIOKOH
[Ipeamer u 3HaUE€HHUE OPraHUYECKON
102 XAMHWH, OIPEICTABIEHUE O MHOI000Opa3snu 1 Bubmorexa OK
> TPEA P 23.05.2024 | https://myschool.edu.ru/

OpraHn4YCCKUux COCIUHEHUHN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus, 10 knace/ IN'abpuensta O.C., Octpoymos W.I'., Cnagkos C.A.,

AxmmonepHoe obmecto " MU3marenscTBo " [IpocBemenue"

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA
1. Xumus. YrayOneHnsiid ypoBenb. 10 kmacc. Yueonuk (aBropsi O. C.

[Mabpuensu, U. T'. Octpoymos, C. FO. [Tonomapes). 368 c.

2. Meroanueckoe nmocodbue. Yrinyonennsiit ypoBenb. 10 kiace (aBropst O. C.

["a6puensu, U. I'. OctpoymoB). 208 c.

3. HacronbHas kaura yuutens. YriayonerHnsiid ypoenb. 10 kimacc (aBropsi O. C.

["a6puensu, U. I'. OctpoymoB). 480 c.

4. KonrtpoibHbie U ipoBepouHbie padoThl K yueOnuky O. C. 'abpuensna, U. I

OctpoymoBa,

C. IO. TIlonomapea «Xumusi. Yriayoneuusiii ypoBenb. 10 kimace» (aBtopsr O. C.

["abpuensH,



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

5. KouTtponwsusie pabotsl k yueOnuky O. C. I'abpuensna, U. I'. Octpoymosa, C.
1O. TTonomapesa «Xumusi. YriayOneHHsiid ypoerb. 10 kmacey (aBropst O. C.

["abpuensu, C. A. Cnaakos, A. M. banapy). 80 c.

6. Xumuueckuii sxkcniepuMeHT B mkoje. 10 kmace (aBropsr O. C. ['abpuensn, Jl.

I1. Batnuna). 208 c.

7. Xumusi. YrinyOnennsiii ypoBeHb. 10 kinacc. DnektpoHHas popma yueOHHKA.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://him.1september.ru Equnas komexmus L{OP: [Ipenmernas komiexus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUYHBIE
skcriepuMeHThI: Xumus. Komtekius Poccuiickoro o61eodpa3oBaTeIbHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onummnmaaa mKoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Oprannyeckast Xumusi: SJIEKTPOHHBIA YYEOHUK /IS

CpPEIIHEH IIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: AIEKTPOHHBIN yUCOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUTEIK: XUMHS
http://www.chemistry.ru JlucTaniimonHas oJuMITHa A O XUMHUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT
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