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MNOACHUTEJIbHASA 3AIINCKA

PabGouass mporpaMMa 1O XUMUU Ha YpPOBHE CpeaHEro ooOmero obpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 No 273-D3 «O06 oOpazoBaHuH
B Poccuiickoit ®eneparuuy», TpeOOBaHWNW K pe3ylibTarTaM OCBOCHUS (enepanbHOi
oOpa3oBaTellbHOW  TporpamMmbl  cpemHero  obmero  ob6pasoBanusa(®OIl  COO),
npencTaBicHHbBIX B DenepaibHOM rocyaapcTBeHHOM oOpaszoBatensHoM ctanaapte COO, ¢
yuérom KoHmemuu mnpernogaBanusi ydeOHOTO mpeaMera «XUMHS» B 00pa3oBaTEIIbHBIX
opranmzanusix Poccuiickoit @exepanuu, peayu3yIONUX OCHOBHBIE 00pa3oBaTEIbHBIC
MpPOrpaMMbl, U OCHOBHBIX MOJOXKeHHH «CTpareruu pa3BUTHsS BocnuTaHusd B Poccuiickoit
®enepaunu Ha nepuof 10 2025 rona» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHUs Ha ypOBHE YriyOJNEHHOTO W3y4YCHHs 3aHMMAeT BAXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAyyHOTO oOpa3zoBanust yuamuxcs 10-11 xmaccoB. M3ydenue mpeamera,
peamu3zyemoe B ycioBusix auddepeHmmpoBaHHOr0, MpOGMIBHOTO OO0y4YeHHs, TPU3BAHO
obecneunTh 00111€00pa30BaTENIbHYIO U OOLIEKYIBTYPHYIO OATOTOBKY BBIITYCKHHUKOB IIKOJIbI,
HEOOXOIUMYIO JUTS aJlalTallii UX K OBICTPO MEHSFOIIUMCS YCIIOBHUSM JKH3HH B COIIMYME, a
TaKkKe JJIs MPOJ0JDKEHUS 00ydeHHUs B OpraHu3alusx NpogeccCHOHAIbHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MTPHOPUTETHBIX TUCIIHILINH.

B mporpamMe mo XvMMHHM Ha3HAYeHHE TpenMeTa «XHUMHs» IOJydaeT MOIpOOHYIO
UHTEPHNPETAMIO B COOTBETCTBMU C OCHOBomoJararomuMu mnojoxeHusmu ®I'oC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJEp)KaHMs, pe3ylbTaTOB OOydeHHs M TpeOOBaHUM K
YPOBHIO TMOJATOTOBKHU BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIOTCA CIEIYIOIINE
BBITIOJIHSIEMBIE TTPOrPAMMOii 110 XUMUU (YHKITHH:

e uH(pOpPMAIMOHHO-METOAUYECKAs, peain3alrs KOTOpOoi oOecrneynBaeT MOydyeHUe
MIpeJICTaBJICHUS O LIEJISAX, COJep>KaHNM, O0IIel cTpaTeruu 0O0ydyeHus, BOCIUTaHUS U
pa3BUTHUS OOy4arOIIMXCS CPEACTBAMHM IpeaMeTa, U3y4aeMoro B paMKax
KOHKPETHOTO Mpoduis;

® OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas  MpeAycMaTpuUBaeT  OIpeesICHUE:
MPUHIIUIIOB CTPYKTYPUPOBAaHUS M IOCJIEJOBATEIbHOCTH M3YyYeHHUs] Yy4eOHOTO
MaTrepuaina, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHK; MOIXOJ0B K
(hOpMHPOBAHHIO COJIEPIKATEIHLHOM OCHOBBI KOHTPOJIL M OLIEHKH 00pa30BaTEeNbHBIX
JNOCTHKEHHI 0Oydaronuxcs B paMKaX MTOTOBOW arTecTali B (opMe €IUHOTrO
roCy/IapCTBEHHOTO 9K3aMeHa [0 XUMUHU.

[Iporpamma yist yriayOJI€HHOTO U3YUEHUS! XUMUU:

® YCTaHaBIMBAaeT WHBApPHAHTHOE IMPEJAMETHOE COJAEpKaHHE, O00sS3aTeIbHOe IS
M3Y4YeHUS B paMKax OTIENbHBIX Mpoduiiel, MpearycMaTpuBaeT pacrpeaeicHue U
CTPYKTYpUPOBAaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJIE€pXKaTeIbHBIM
TUHUSM/pa3enaM Kypca;

e aéT MNpUMEpHOE paclpenesneHe y4yeOHOro BpPEMEHH, PEKOMEHIYeMOro Juis
U3yUYEHHs! OTAEIbHBIX TEM;



e mpearaeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh M3YyYeHHS y4eOHOro marepuana c
y4€TOM JIOTMKU TOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX M MEXIIPEIMETHBIX
CBSI3€H;

e AT METOAMYECKYI0 HHTEpIpeTaluio Iejied W 3ajady W3Y4eHUs IpeAMeTa Ha
yrIyOJIEHHOM ypOBHE C YU4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHUCTEME CPETHETO
oOmero  oOpa3oBaHWs, COJEPKATEIBHONW  XapPaKTEPUCTUKH  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI OCHOBHOM 00pa30BaTeNIbHOM POrpaMMBbl CPETHETO OOIIEro
o0Opa3oBaHusi (JMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHBIX JAEUCTBUN 00yUaIOLIErocs o OCBOCHHUIO
COJIep’KaHus IIpeIMeTa.

[lo BcemM Ha3BaHHBIM MO3ULHUSAM B MporpaMMe IO XUMHH MpeaycMOTpeHa
MIPEEMCTBEHHOCTh C OOyuye€HHMEM XMMHUU Ha YpPOBHE OCHOBHOro o0miero oOpasoBaHMs. 3a
npeeiaMi  yCTAaHOBJIGHHOW TMpOrpaMMoOM 10 XUMHUHM OO0s3aTeIbHOW (MHBApUAHTHOM )
COCTABJISIIOIIEH COJIEpXKaHUs yUeOHOTO TpeaMeTa «XUMHUsD» O0CTa€TCsl BO3MOKHOCTh BHIOOpA
€ro BapHaTHBHOM COCTaBJSIONIEH, KOTOpas JOJDKHA OINpEAENsAThCS B COOTBETCTBUU C
HaIpaBJIEHHEM KOHKPETHOTO po st 00ydeHus..

B cootBercTtBUM ¢ KkoHuentyadbHbIMU mnoJiokeHusMU DPI'OC COO o Ha3zHayeHUHU
npeaMeToB 0a30BOro u yrayon€HHOTO YypoBHEH B cucteme auddepeHIInpoBaHHOTO
0o0y4YeHHs Ha ypOBHE CpeaHero oOIero oOpa3oBaHWs XHMHS Ha YPOBHE YriayOJI€HHOTO
W3Y4YEeHUs HampaBiIeH Ha peaju3aluio IPEeMCTBEHHOCTH C TOCIEAYIOIMIMM 3TaroM
MOJIy4YEHUSI XMMHYECKOro O00pa30BaHMsS B paMKaX H3Y4YEeHMs CHEIHabHBIX €CTECTBEHHO-
HAyYHBIX U XUMUYECKUX AUCLIUILIMH B By3aX U OpraHU3alUsAX CPeIHEro mpodeccuoHanbHOro
oOpazoBanusi. B 9oroii  CB3M  m3ydeHue mpenMera  «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllUpeHHe M YIIyOJeHHe TEeOpeTUYeCKOW U MPaKTUYECKOU
MOATOTOBKH O0YYarOMINXCs, BRIOPABIIKUX ONpeaenEHHBIN Mpoduib 00ydyeHus, B TOM YUCie C
MEPCIIEKTUBONM TMOCIEIYIOMEro MOJYyYeHUs XUMUYECKOro oOpa3oBaHHs B OpraHU3aIUsAX
npodeccuoHanbHOro obpaszoBanus. Hapsay ¢ atum, B cBete TpeboBanuiit ®I'OC COO x
IUIAHUPYEMBIM ~ pe3yJbTaTaM OCBOEHMsI (eAepalbHON  00pa30BaTENbHON  MPOrPaMMBbI
cpenHero ooéuiero oOpazoBaHUSl U3YUYEHUE MpeAMeTa «XUMHUsS» OPUEHTHPOBAHO TAKXKe Ha
pellleHre 3a/1a4 BOCIUTAHUS U COLMAIBbHOIO pa3BUTHUsl oOydarouiuxcs, Ha GOpMHUpPOBAHUE Y
HUX OOILEUHTEIICKTya IbHbIX YMEHUHN, yMEHUW paluoHaNW3alud y4eOHOTO Tpyda U
0000IEHHBIX CIIOCOOOB JESITENFHOCTH, UMEIOIIUX MEXAUCIUILTHHAPHBIN, HaApeIMETHBIH
Xapakrep.

CocraBnsromuMu npeaMera «XUMHsD Ha YPOBHE YIIyOJIEHHOTO U3YYEHUS SBIISIOTCS
yrayOnénnele Kypebl — «Opranndeckas xumus» 1 «OOmias u Heopranuueckas xumus». [Ipu
OTIpe/IeNIeHNH MOJIX0/10B K 0TOOPY U CTPYKTYPHOM OpraHM3alliu COJEpKaHMsl 3TUX KypCOB B
IporpamMmme Mo XMMuu 3a ocHOBY NMpHHATHI noJioxkeHust PI'OC COO o paznuuusx 6a30BOro u
yriIyOJaE€HHOTO YPOBHEH H3ydeHHs TpeIMETa.

OcHoBy cojnepxaHus KypcoB «Opranuyeckass xuMus» U «OOImas 1 HeopraHuueckas
XUMHSD» COCTABJIIET COBOKYIIHOCTb IPEIMETHBIX 3HAHUM W yMEHHH, OTHOCALIMXCSA K
0a30BOMY YpPOBHIO H3Yy4eHMs NpeMeTa. JTa CUCTeMa 3HAHMUU MOJIydaeT OIpeaeéHHOe
TEOPETUYECKOE JOMOJHEHHE, TO3BOJIAIONIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OOJBIIMIA



00bEéM (hakTostornueckoro marepuana. Tak, Ha yriayOnEHHOM YpOBHE HM3Y4EHHUS MpeaMeTa
o0ecrieyeHa BO3MOKHOCTh 3HAYHUTEIBHOTO YBEIWYCHUS OOBEMA 3HAHUNH O XHUMHYECKHX
2JIEMEHTAaX U CBOMCTBAaX HX COEAMHEHMH Ha OCHOBE paCIIMpEeHUs M yriiyOsieHus
MIPEJICTaBICHUI O CTPOEHUU BEILECTBA, XUMUUECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaKnmii, paccMaTpPUBAEMBIX C TOYKH 3PEHHUS XMMHUYECKOH KMHETHKH W TEPMOJWHAMHKH.
N3yuenue nepuoauueckoro 3akoHa u I[leproauueckodl CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB
0azupyeTcst Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX IMPEACTABICHUAX O CTPOCHUU aTOMa.
XUMHYECKasi CBsI3b OOBACHSAETCS C TOYKH 3PEHHS DHEPTeTHYECKMX H3MEHEHHMH Npu eé
o0pa3oBaHMM U pa3pyllI€HHWH, a TaKKE C TOYKM 3PEHHUS MEXaHHU3MOB €€ oOpa3oBaHMS.
WN3ydyenne TunoB  peakuuil  gomosHserca — (GopMUpoBaHHMEM — INpeACTaBIE€HUN 00
AIIEKTPOXUMHUYECKUX TMPOIEcCax M AIIEKTPOJIU3E PacIljlaBOB U PACTBOPOB BellecTB. B kypce
OpraHMYecKOM XMMHMHM TIpU PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTH COEJUHEHMU
yaensiercsi 0cob0oe BHUMaHHUE BOIPOcaM 00 3JEKTPOHHBIX APPEeKTax, O B3aUMHOM BIIMSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKuil.

Oco0oe 3HaueHNE UMEET TO, UTO Ha COJIepPKaHNE KypCOB XUMUHU YIITyOJIEHHOTO YPOBHS
M3YYEHHUs JUIsl KJIaccoB OMNpeaenaeHHOro npoduis (TJaBHBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOTNOJHEHWH K oOmell cucreMe NpeAMETHBIX 3HAHWUW) OKAa3bIBAIOT BIUSHUE
CMEXHbIE TNpeAMEThl. Tak, HampuMmep, B COJEpKAHUHU IpeaAMeTa Jjs KJIacCOB XHUMHUKO-
¢uznueckoro npoduis 0oJplIoe 3HaUeHUE OyIyT UMETh AJIEMEHThl Yy4ueOHOTO MaTepuasa Mo
oOmel xumuu. Ilpm M3ydeHum mnpeamera B JJaHHOM ciIydae aKLIEHT OylaeT cAelaH Ha
OOIIIHOCTh METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB M TEOPUW B XUMHH U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKYJIspHas Teopus B (PU3MKe), 3aKOHBI COXPAHEHHsS Macchl U
SHEPIUH, 3aKOHBl TEPMOJMHAMMKH, 3JEKTPOJIN3a, NPEACTaBICHUS O CTPOCHUHU BEIIECTB U
Ipyroe.

B T0 Xe Bpems B cojep)KaHMM NpeAMeTa I KJIACCOB XMMHKO-OHMOJOIMYECKOTro
npo¢uns OonbIIMM yHenpHbIH Bec OyAeT MMETh OpraHudeckas xumus. B stom ciydae
IIPEJOCTABISIETCS BO3MOYKHOCTh Ul 0Oojiee OOCTOSITEIBHOTO PACCMOTPEHUS XMUMHMUYECKOU
OpraHu3aluM KJIETKU KaKk OMOJIOTMYECKOIN CHCTEMBI, B COCTaB KOTOPOI BXOJAT, K MPUMEPY,
TaKue CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIHU/IbI, OCJIKH, YIJI€BOIbI, HYKJICHHOBBIE KUCIOTHI U
apyrue. Ilpu 3TOM 3HaHUSA O cocTaBe M CBOMCTBAaX MPEACTaBUTENCH OCHOBHBIX KJIAacCOB
OpPraHUYECKUX BEILECTB CIIYXaT OCHOBOM JUIsl M3YY€HHs! CYILIHOCTH MPOLECCOB (POTOCHHTE3A,
JbIXaHUs, TUIEBapEHUSL.

B mutane gopMupoBaHHs OCHOB HAay4HOI'O MHMPOBO33PEHHUS, OCBOECHHUS OOLICHAYYHBIX
METOJIOB IO3HAHMUSA U OIbITa MPAKTUYECKOTO IPUMEHEHHsS Hay4HbIX 3HAHUM M3ydyeHue
npeamera «XUMHs» Ha yrIIyOJIEHHOM YpPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SIX C
y4eOHbIMM TpeIMEeTaMM, BXO/IIMMH B COCTaB INpeAMETHbIX obnacteil «EcTecTBeHHO-
Hay4HbIe MpeaMeThy, «MaremaTnka U nHpopMaTuKa» U «Pycckuii SI3bIK U IUTEpaTypay.

IIpu u3ydyenun yuyebHOro nmpeamera « XUMHUA» Ha YriyOIEHHOM YpOBHE TaKkKe, Kak Ha
ypOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3zoBanus (Ha 0a30BOM YpOBHE), 3amaueit
MEPBOCTENIEHHON 3HAUYUMOCTH SBIIsieTCs (POPMUPOBAHME OCHOB HAayKH XMMHUHM Kak o0jacTu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, TNPAKTHUECKOW JesITEeIbHOCTH YeJNOBeKa M OJHOTO U3



KOMIIOHEHTOB MMPOBOM KyJabTyphl. Pemienue 53Tol 3amzauud Ha YriayOia€HHOM YpOBHE

U3y4YeHHMs NIPEIMETA MIPEAIOIAracT peaan3alHio TaKuX Lelei, Kak:

dbopMupoBaHHEe  MPEACTABICHUH: O  MaTepUAIBHOM  €IUHCTBE  MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI MPUPOIbI, O MECTE XUMHHU B CUCTEME
€CTECTBCHHBIX HayK M €€ BEIYIICH pOJIM B OOCCIICUCHUH YCTOWYUBOTO Pa3BHTHS
YeJI0BEYCCTBA: B PEHICHUU MPOOJIEM IKOJOTHUYECKOM, IHEPTrEeTHICCKON U MUIIECBOM
0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3IaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HWCTOYHUKOB SHEPIUH, B OO0ECICUCHUM PALMOHAIBHOTO MPHUPOJIOTIOIB30BAHMS, B
(hopMUPOBAaHMM MHUPOBO33pPEHUST W OOIIEH KyJbTyphl 4YEJNOBEKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO M MPHUPOIHOM
cpene;

OCBOCHHME CHCTEMbl 3HAHUWM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAyYHOU KapTUHBI MHpa: (yHIAMEHTAJIbHBIX TOHITHI, 3aKOHOB H
TEOPU XUMHH, COBPEMEHHBIX TMPEACTABICHUI O CTPOCHUHU BEIIECTBAa Ha Pa3HBIX
YpPOBHSIX  —  QTOMHOM,  HOHHO-MOJICKYJSIPDHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOAMHAMUYECKUX U KHHETHIECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM DPABHOBECHH, PACTBOpaX W ITUCHEPCHBIX CHUCTEMax, 00
00INX HAYYHBIX TPUHITAIIAX XUMHYECKOTO TTPOU3BO/ICTBA;

dbopmupoBaHre y OOy4JalOIMMUXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHHM JUIsi OOBSICHEHHs KIIIOYEBBIX HJIeH U Mpoliem
COBPEMEHHOM XUMUH, JUIsI OObSICHEHUS U MPOTHO3UPOBAHUSA SIBICHUM, MMEIOLIUX
€CTECTBEHHO-HAYUYHYIO IMPHUPOJY; TPAMOTHOTO pELIEHUs MpOoOJIeM, CBSI3aHHBIX C
XUMHEH, TPOTHO3UPOBAHMUS, aHAIM3a W OILEHKUM C TMO3UIMN HSKOJOTHYECKON
0€30MacHOCTH TIOCJICICTBUA  OBITOBOM W  TMPOW3BOJICTBEHHOW JIEATEIHLHOCTH
YEJIOBEKa, CBSA3aHHOW C XUMHUYECKUM IPOU3BOJACTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOM BEIIECTB;

yriayOiieHne MpeJCTaBIeHUH O HAayuyHBIX METOJaX IMO3HAHUS, HEOOXOJUMBIX st
MpUOOpeTeHUsT YMEHHIl OpHUEHTHUPOBATHCSA B MHUPE BEIIECTB M OOBSCHEHUS
XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B PAKTHUECKOU I€ATEIbHOCTH
Y MTOBCETHEBHOM XKU3HH.

B mnane peain3anu IICPBOOYCPCAHBIX BOCIIMTATCIBHBIX W PAa3BUBAIOIINX (bYHKI_[I/Iﬁ
LEIIOCTHOM CHUCTEMBI CpCaHCIo 06mer0 06p830BaHI/I$I IIpHU U3YYCHUHU MMPECAMCTA «XUMHUSA» HA
er'Iy6J'IéHHOM YPOBHE OCO6y1-O AKTYaJIbHOCTb an06peTa10T TakKuC LCJIN U 3aJa4H, KaK:

BOCIIMTAaHUE YOEXKIEHHOCTU B I03HABAEMOCTU SIBJICHUH IMPHUPOJbI, YBAXKEHUS K
Ipoleccy TBOPUECTBA B OOJIACTH TEOPETUUECKUX U NMPHUKIAJHBIX UCCIIEAOBAHUN B
XUMUH, (OPMHUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKH;

pa3BUTHE MOTHBALIMU K OOYYEHMIO U TO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOEHHsI OOIIEUEeIOBEUECKUX [IEHHOCTEH;

pa3BUTHE IMO3HABATENBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M  TBOPYECKHX
cniocoOHOcTel oOydaronuxcs, GopMUpOBaHUE Y HUX CO3HATEIBHOTO OTHOLICHUS K
caM000pa30BaHUIO M HEMPEpPHIBHOMY OOpPa30BaHHIO KaK YCIOBMIO YCIIEIIHOMN



npodeccHoOHAILHON M OOIIECTBEHHOM AESATEeIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO H TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

e (opMupOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO MPHUPOAOTOIb30BAHUS, PAa3BUTHE
9KOJIOTUYECKOW  KYJIBTYPbl, MPHOOpPETEHHUE OMbITa OOIIECTBEHHO-TIOJE3HOM
3KOJIOTUYECKOU IESITENBbHOCTH.

OO1iee yncao 4acoB, MPEIYCMOTPEHHBIX JJIS U3yYEHUS XMMUU Ha YrilyOJI€HHOM YpOBHE
cpenHero obmiero oopazoBanus, cocraisier 102 gacos B 10 kimacce (3 waca B Heemo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYECKOI XUMHUH.

[IpenmMer W 3HaUYeHHWE OPraHUYECKOM XHMHH, IPEICTaBICHHME O MHOrooOpasuu
OPraHUYEeCKUX COCTMHECHUMU.

DNEKTPOHHOE CTPOEHHE aTroMa YIJIepOoJa: OCHOBHOE U BO30YXKJIEHHOE COCTOSHUS.
BanenTHsle BO3MOXHOCTM aToMa yriepoja. XHUMHUYEcKas CBSI3b B OpPraHMYECKUX
coequHeHUsAX. Tumbl THOpUIM3AaLMKM ATOMHBIX opoOurtaneil yriaepoga. MexaHU3MBI
o0pa3oBaHUSl KOBAJEHTHOM CBsI3U (OOMEHHBII M  JOHOPHO-aKUENTOpHBIN). Tumsl
MepEeKpbIBaHUsl aTOMHBIX OpOuTanel, 6- u m-cBsi3u. OauHapHasi, 1BOMHAs M TpOilHasl CBS3b.
CriocoObl pa3pbiBa cBsI3€il B MOJIEKyJax opraHuueckux emiecTB. [loHstue o cBOoOOAHOM
paaukane, Hykieoduie u MeKTpoduie.

Teopuss cTpoeHMs OpraHMdYeckux coeauHeHud A.M. byriepoBa M COBpEMEHHBIE
MPEJICTaBICHUSI O CTPYKType MOJIEKYJl. 3Hau€HUE TEOPHUH CTPOEHUS OpPraHHMYeCKUuX
coenuHeHU. MonekynaspHble W CTPYKTypHble Qopmyibl. CTpyKTypHBIE (QOPMYJIbI
pa3IMyYHbIX BUIOB: pa3BEPHYyTas, COKpalléHHas, ckeieTHas. M3zomepus. Buasl nsomepun:
CTPYKTypHasi, MPOCTPAHCTBEHHAas. OJIEKTPOHHbIE A(PPEKTHl B MOJEKyJaX OpPraHMYECKUX
coelMHeHUH (MHAYKTUBHBINA U ME30MEPHBINA APPEKTHI).

[IpencraBnenne o  wiaccudukanuu  opraHuyeckux  BemiecTB. llonartue o
¢byakuuoHansHOM rpymme. ['omonorusa. T'omomormveckue psabl.  CucremMarnyeckas
HoMeHKJIaTypa opranndeckux coeauHeHui (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTIEIbHBIX
MpeICTaBUTENEH.

OcobenHoctT W Kilaccu(UKaIMsg  OpraHUYecKUx  peaknuil.  OKHCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XHUMUHU.

DKCIepUMEHTAIbHbIE METObI U3YYEHHUS BEIECTB U UX MPEBPALICHUN: 03HAKOMIICHHE
c oOpa3uamMu OpraHMYECKHX BEUIECTB W MaTepuajaMH Ha HUX OCHOBE, OIBITHI IO
MPEBPALIEHUIO OpPraHMYECKUX BEIIECTB IpPU HarpeBaHUM (IJIaBjieHHE, OOyriIuBaHUE U
ropeHue), KOHCTPyHpOBaHUE MOJEIIEH MOJIEKYSl OpraHMYECKUX BEIEeCTB.

YrJeBoaopoabl.

Ankanel. ['oMosornueckuit psin ankaHoB, oOmias Qopmyrna, HOMEHKIATypa U
u30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKyNl alKaHOB, Sp°-
rubpuan3aIys aTOMHBIX OpOuTanei yriepoaa, 6-cBsa3b. Ou3nueckue CBOMCTBA alKaHOB.

XUMHUYECKHME  CBOMCTBA  QJKaHOB:  pPEAKUUU  3aMELIEHHUsA,  H30MEpHU3alluH,
JNErUIpUPOBaAHUS, UKIN3AlUH, IMPOJIN3a, KpEKUHTa, ropeHus. lIpencraBienue o Mexanu3me
peakuuil paguKaIbHOTO 3aMEILEHUs.

Haxosxnenue B npuposae. CriocoObl MOMy4eHUs] U TPUMEHEHUE aJTKaHOB.

Huknoankansl. O0mas popmysa, HoMmeHKIaTypa U n3omepus. OCOGEHHOCTH CTPOEHUS
U XUMUYECKMX CBOMCTB MaibIX (IMKJIOMPOMAH, IUKIOOyTaH) U OOBIYHBIX (IMKJIONEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIOAIKAHOB.

Ankenbl. ['omonormueckuil psa  ankeHoB, oOmas QopMmynaa, HOMEHKJIATypa.
DJIeKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJ] AalKeHOB, Sp>-TMOpHIM3AIs



aTOMHBIX OpOuTajel yriepoaa, 6- U m-cBsizi. CTPyKTypHasi U reoMeTpuyieckast (LUC-TpaHC-)
n3omepus. Dusnyeckue  CBOWCTBA  ankeHOB. XMMHUYECKHE  CBOMCTBA:  PEaKLHU
IIPUCOECUHEHMS], 3aMEIIEHNUs B O-II0JIO)KEHHWE IPU JBOMHON CBSI3U, MOJMMEpHU3ALUU U
okucnenusd. [Ipasmio MapkoBHuKoBa. KauecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. Cr1oCOOBI
MOJIy4YEHUS U IPUMEHEHUE AJIKEHOB.

Ankamuensl.  Knaccudukamust — ankaaueHoB — (CONMpsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyaupoganuvie). (OCOOECHHOCTH JIIEKTPOHHOTO CTPOCHUSI M XUMHYECKUX CBOWCTB
CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsukEHHBIX IUEHOB.
CriocoObl MostyueHus: 1 IPUMEHEHHUE aJIKaIuEHOB.

AnkuHbl. ['OMOJIOTMYECKHH psii  aldKWHOB, oOmas ¢opMylia, HOMEHKIAaTypa |
n3oMepus. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl aJIKHHOB, Sp-
rudpuan3anusl aroMHbBIX opoOuTtaneil yriaepoxa. @Pu3nyeckue CBOMCTBA  aJKHUHOB.
XUMUYECKHE CBOWCTBA: peaKUUU MPUCOCTUHEHMS, AUMEpU3alMd U TpUMEpHU3allui,
okucieHus. KuciaoTHele CBOWCTBAa aJlKMHOB, HWMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiuy Ha TPOHHYIO CBsI3b. CrIOCOOBI MOJTy4eHUs U TPUMEHEHNE aJIKUHOB.

ApoMarudeckue yriaeBoaopoAbl (apeHsl). ['omonormyeckuili psia apeHoB, oOmas
dbopMyna, HOMEHKIATypa M H30MepHs. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
MoJieKynbl OeH3osa. du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBAa OEH30JIa M €TO
TOMOJIOTOB: PEaKIUH 3aMelIeHUs B OEH30JIbHOM KOJbIE U YIJIEBOJAOPOJHOM pajauKale,
peakuuu OPHUCOEAMHEHHUs, OKHUCIIeHHe TomojioroB Oenszona. IlpeacraBmenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTEse B OEH30JbHOM KOJbIIE HA MPUMEPE ANKHIbHBIX
paauKanoB, KapOOKCHIbHOM, THAPOKCUILHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
OcoOCHHOCTH XHMHUYECKHX CBOWCTB ctHpona. [lomumepusanus crtupona. CrnocoOs
MOJTY4YEHUS U IPUMEHEHNE apOMAaTHYECKUX YIII€BOJOPOIOB.

[Ipuponnsiii ra3. [lonyraeie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue. KaMmeHHbIN
yrojib U NPOAYKTHI ero mnepepaboTku. CrocoObl nepepaboTku He(TH: MEePEeroHKa, KPeKHHT
(TepMHUYECKHUH, KaTaTUTHICCKUI ), pu(OopMHUHT, TUpou3. [IpoaykTel nepepaboTku HePTH, X
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJlacCaMu yIJI€BOJAOPOJIOB.

DIEKTPOHHOE CTPOEHHUE TaJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB. Peakunu 3amenieHus
rajoreHa Ha TUAPOKCOIPYHIy, HUTPOTPYIIlY, LIUAHOTPYIIy, aMuHOrpymnmy. [eiictBue Ha
rajJjOreHIpoOu3BOAHBIE BOJHOTO M CIMPTOBOTO pacTBopa wiénoud. BzaumoneiictBue
JTUTAJIOT€HAIIKAHOB C MarHueM M IUHKOM. [loHsATHE 0 MeTalioOpraHu4ecKux COEIMHEHHUSIX.
Hcnonb30BaHue TraloOreHIPOU3BOIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE U TNPU CUHTE3E
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUEHUS BELIECTB M MX IPEBPALICHUN: H3y4YECHHE
¢u3nYecKux  CBOMCTB  yIJIEBOJOPOJOB  (pacTBOPHUMOCTh), KAauEeCTBEHHBIX  pEaKLUN
YIJIEBOJOPOJOB Ppa3IMYHBIX KiaccoB (oOecuBeynMBaHHE OpPOMHOM WJIM MOJHOM BOJBI,
pacTBOpa I€pMaHraHara KaJlis, B3aMMOJCHCTBHME alleTWIEHAa C aMMHAYHbIM pPacTBOPOM
okcuna cepebpa(l)), kauecTBeHHOe OOHapyXeHHE YIiepoaa M BOJOpOJa B OPraHMYECKHX
BEIIECTBAX, MOJYYEHHE ITHIIEHA M U3YyYEHHME €ro CBOMICTB, O3HAKOMJIEHHE C KOJUIEKIIMSIMHU



«Hedptp» u «Yroap», ¢ obpasuamu IjacTMacc, KaydyKOB W PE3HHBI, MOJEIMPOBAHUE
MOJIEKYJI YTJIEBOJAOPOIOB U TaJIOT€HIIPONU3BOIHBIX YTIIEBOAOPO/IOB.

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs.

[IpenenbHble oqHOaTOMHBIE cnUpThl. CTpoeHME MOJIEKYN (Ha MpUMepe MeTaHoja U
sranona). [omonormueckmit psia, oOmas ¢opmyna, H30MepHs, HOMEHKIATYypa U
knaccupukanus. Ou3nyeckue CBOMCTBA NMPEAETbHBIX OJHOATOMHBIX CIHPTOB. BomoponHsie
CBSA3M MEXKAY MOJIEKYJaMH CHUPTOB. XHMHYECKHE CBOICTBA: pEaKUU 3aMelleHus,
JETUApATAllii, OKHCICHUS, B3aWMOJICHCTBHE C OpPraHMYECKUMH H HEOPraHWYECKHUMU
kucinotamMu. KayecTBeHHas peakiusi Ha OJHOATOMHBIE CHHUPTHL. JlelicTBue 3TaHOIAa M
MeTaHoJIa Ha opraHu3M uyesnoBeka. CrocoObl MOJIydeHUS M NPUMEHEHHE OJIHOATOMHBIX
CIUPTOB.

[Ipocteie »¢upsl, HOMeHKIarypa U wu3zomepus. OcoOeHHOCTH (UBHMYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHBIE CIIUPTHI — ATHJICHIVIMKOND M TIHIeprH. PU3ndeckne U XUMUYECKHe
CBOMCTBA: peaklUu 3aMelIeHUs, B3aUMOJCHCTBUE C OPraHMYeCKUMH W HEOPraHM4YeCKUMH
KHCJIOTAMM, KaueCTBEHHAas peaklMsi Ha MHOTroaToMHble crnupThl. IlpencraBienue o
MEXaHHU3ME peakiuuil Hykieo(uiabHOro 3aMmenieHus. JlelcTBHE HAa OpraHuM3M 4eJoBeEKa.
CriocoObl MosTydeHus: 1 IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHue MOJIEKYJbl, B3aUMHOE BJIMSHUE THJIPOKCOTPYIIBI U OEH30JIbHOIO
snapa. Dusmyeckue cBoicTtBa (eHoma. OCOOCHHOCTH XHUMHUYECKHX CBOMCTB (peHOoJIa.
KauectBennsie peakiun Ha ¢eHon. TokcuyHocTh denoma. CrnocoObl TMONMYYCHHUS H
npuMeHenne penona. derondopmanbaeruaHas cMoJIa.

KapOoHumnbHble CcOENMHEHUSI — albJeTH]bl U KETOHBL. DIJIEKTPOHHOE CTpPOCHHE
KapOOHUJILHOW Tpymnmbl. ['oMonorudeckue psiabl anbIeruoB U KETOHOB, obmas ¢opmyina,
u3oMepHs U HOMeHKiIaTypa. Pu3nyecKkue CBOMCTBA albJETHA0B U KETOHOB. XHUMHUYECKHE
CBOMCTBa aJbJIETUJIOB M KETOHOB: pEaKUHMH MpucoequHeHus. OKHUCIEHUE albJIeru/IoB,
KaueCTBEHHbIE peakuu Ha aypaeruipl. CrocoObl MOJydeHHs] U IPUMEHEHUE alIbJICTUIOB U
KETOHOB.

OAHOOCHOBHBIE TTpeJiebHbIe KApOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus u HOMeHkiaTypa. Pusnyeckue CBONCTBA OJHOOCHOBHBIX
MpeiebHBIX KapOOHOBBIX KUCIOT. BomOpoaHbIE CBSI3M MEXIYy MOJIEKYIaMH KapOOHOBBIX
KUCTOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, PEaKIUs ATepUUKALNUU, PEAKIUU C
Y4aCTHEM YIJIEBOJOPOAHOrO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbUHOW KHCIIOTHI.
[TonsiTie O NPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroobpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPENEIbHBIX U aPOMATHUYECKHX KapOOHOBBIX
KHUCTIOT, JUKAapOOHOBBIX KHCIOT, THAPOKCHUKApOOHOBBIX KHUCHOT. [IpencTaBuTenu BBICIINX
KapOOHOBBIX KHCIOT: CT€apUHOBasl, MATbMUTUHOBAS, OJEHHOBAs, JIUHONEBAS, JTUHOJICHOBAS
KUCTIOThl. CrocoObI MOMYYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornyeckuit psna, oOmas ¢dopmyna, H30Mepus MU
HOMeHKIaTypa. dusndeckre U XUMUYECKHE CBOICTBA: THAPOJU3 B KUCIOW M IIETOYHOM
cpene.



Kupsi. Crpoenue, GpusnuecKkiue 1 XUMHYECKHE CBOMCTBA KUPOB: THIPOJIN3 B KUCION U
menoyHoi cpene. OCOOCHHOCTH CBOWCTB KHPOB, COJCPIKALIMX OCTATKH HETPENeIbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpOE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE eHCTBHUE.

OOmas xapakrepuctuka yrieBojoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
noyimcaxapuibl). MoHOocaxapuabl: TIFOK03a, (ppyKTOo3a, rajmakro3a, prudo3a, ne30Kkcupubosa.
@u3nyecKue CBOWMCTBA M HaxoxJAeHHe B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEAKIUM C YYaCTHEM CIHUPTOBBIX M albJETHAHON TIpyII, CHOUPTOBOE U
MOJIOYHOKHCIIOE OpoxeHue. IIpuMeHeHHe TIOKO3bl, €€ 3HAa4eHHE B KU3HENEATEIbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MaibTo3a U JIakTo3a. BoccraHaBiaMBarolue Hu
HEBOCCTaHaBIIMBaKOIKe Aucaxapuisl. ['maponus aucaxapunos. Haxoxxnenue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmai, TIMKOTE€H U Lenoia03a. CTpoeHrne MakpoMOJIEKY
KpaxMaja, TJIMKOTeHa M IeJUTono3bl. DU3nueckre CBOMCTBA Kpaxmalla M IeJITHOJIO3bI.
XHUMHUYECKUE CBOMCTBA Kpaxmaia: THAPOJIN3, KAYECTBEHHASI PEAKIUSA C MOJOM. XUMUYECKUE
CBOMCTBa LIEJUIIOJIO3bI: TUAPOJIN3, TNoJydyeHHe d¢upoB nemwmnono3pl. [lonstue o006
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKcrepuMeHTAIbHBIE METO/Ibl U3YUYE€HHSI BEIIECTB U UX MPEBPALCHHI: paCTBOPUMOCTh
Pa3IMYHbIX COUPTOB B BOJE, B3aHMOJECHCTBUE 3TaHOJIa C HATPHUEM, OKHUCIIEHHE STHUIIOBOTO
CIUpTa B albJIerH]l Ha pacKajI€HHOW MeEIHON IMPOBOJIOKE, OKUCIEHHE STHUJIOBOTO CIHMPTa
IUXPOMATOM Kaliis (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEPHANIOB), KAUECTBEHHBIE PEaKIUU
Ha ampaeruabl (¢ ruapokcuaoM auammuncepeOpa(l) m rumpoxcumom memu(Il)), peaxius
rmrepura ¢ ruapokcuaoM meau(Il), xumudeckne cBOICTBAa pacTBOpa YKCYCHOUW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa IJIIOKO3bI ¢ ruapokcuaoM meau(1l), B3aumoaeiicTBue kpaxmana ¢
MOJIOM, PElIeHHE SKCIIEPUMEHTANBHBIX 3a/1au 1o TeMaM «CrupThl U penonbl», «KapboHoBbie
KUCTOTHI. COXKHBIE 2(PUPBD».

A3oTcoaep:xaniue OpraHu4ecKkue coeJHHEeHUsl.

AMUHBI — OpraHMYecKHe NPOU3BOJHBIE aMMHaka. Kiaccudukamus aMHHOB:
anudaTtuyeckue W apoMaThyecKue; IepBUYHbIC, BTOPUYHbIE U TpeTuuyHble. CTpoeHHe
MOJIeKYI, 001mas Gopmyna, U30Mepusi, HOMEHKIIaTypa U GU3NYECKUEe CBONCTBA. XUMHUECKOE
CBOMCTBa anudaTHUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA, aJKUJIMPOBAHUE, B3aUMOJICHCTBUE
MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTONU. CONM aJIKUIaMMOHMUSI.

AHUJIMH — TPEACTaBUTENIb AaMUHOB apoMaTU4yeckoro psna. CTpoeHHE aHWIMHA.
B3aumHoe BnusHHE Tpynm aToMOB B MoJjieKyilde aHuianHa. OCOOEHHOCTH XUMHMYECKUX
cBoiicTB aHmwMHA. KauecTBeHHbIe peakny Ha aHWIMH. COocOoObI MOTyYeHHUs U PUMEHEHUE
anudarnyeckux aMuHoOB. [lonydyeHre aHuIMHA U3 HUTPOOEH30Ia.

AmuHokucnotel. HoMmenkmarypa u wu3omepus. OTaenbHbIE NPEICTABUTENN  O-
AMUHOKHCIIOT: TJIMLIMH, ajlaHuH. OuU3NYecKue CBOMCTBA AMHMHOKHCIOT. XHWMHUYECKHE
CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX OPraHM4YeCKHMX COEIWHEHUH, peaKIius
MOJIMKOHJICHCAllMK,  oOpa3oBaHWe  MENTHIHOM  cBs3u.  buosornyeckoe  3HaYeHHE
aMUHOKHCIIOT. CUHTE3 U TUAPOIN3 MENTUIOB.



benku kak npuponnsle nonumepsl. [lepBuyHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0ekoB. XUMHUYECKUE CBOMCTBA OCIKOB: TUAPOJIN3, ICHATYPAIlHS, KAUeCTBCHHbIC PEaKIMK Ha
OCIIKH.

DKCIEepUMEHTAIBHBIE METOJbI U3YUYCHUSI BEIIECTB M MX IMPEBPAIICHHIl: pacTBOpEHUE
OenKOB B BOJE, JAeHATypalus OENKOB INpH HAarpeBaHUM, LBETHBIC pPEAKIUU Ha OCNKH,
peIlicHHE AKCICPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TcojepiKallliue OpraHHuYeCKHe
coeqrHeHus» U «Pacrmo3HaBaHUe OPraHUYECKUX COCTUHCHHID).

BbicokoMoJieKyISIpHbIE COeTUHEHHS.

OCHOBHBIG IIOHATUA XUMHUNU BI)ICOKOMOJ'IGKYJ'ISIPHI)IX COGHHH@HHﬁI MOHOMep, HOJ'II/IMep,
CTPYKTYpHOE 3BEHO, CTCIEHb MOJMMEPH3AIMK, CPEAHSS MOJIeKyisipHas macca. OCHOBHbBIE

METOJbl  CHUHTE3a  BBICOKOMOJIEKYJSIPDHBIX  COCIMHEHHM  —  MOJUMEpU3alus U
MOJIMKOHACHC AL

[TonumepHsbie MaTepHuabl. IImacTmacchl (monmaTUIIEH, MIOJIUTIPOTINIIEH,
MTOJIMBUHUIIXJIOPHI, MIOJINCTHPOJL, MOJINMETHJIMETAKPHIIAT, MOJINKapOOHATHI,

oy THIIeHTepedTanar). Y Tuimsanus u nepepaboTka MmiacTuka.

DnacToMephl: HaTypalbHBIM KaydyK, CHHTETHUeCKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, IIEPCTh, IIENTK), MCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CUHTETUYECKHE (KallpOH U JaBCaH).

[lonmumepsl crnenuanbHOrO Ha3HadeHUs (Te(IOH, KeBiap, 3JIEKTPOIPOBOJAIINE
MOJIMMEPBI, OMOpasiaracMbI€ TOJIUMEPHI).

OKCIepUMEHTAIIbHBIE METO/Ibl U3y4EHUs BEIIECTB U UX MPEBPALICHUN: 03HAKOMIIEHHUE
c oOpasnamMM NPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4dyyKOB, peEIICHUE
HKCIIEPUMEHTANBHBIX 33/a4 110 TeMe «Pacro3HaBaHue MJIaCTMAcC U BOJIOKOH.

PacuérHble 3a1aun.

HaxoxxaeHue MoJieKyJasipHON (OpMyJbl OPraHUYECKOro COEAMHEHHs 10 MacCOBBIM
JOJSIM  BJIEMEHTOB, BXOAALIMX B €ro COCTaB, HAXOXKJICHHE MOJIEKYISAPHOH (opMyIbl
OpPraHMYeCcKOro coeIuHEeHHs 1o Macce (00bEMY) MPOIYKTOB CrOpaHUs, MO KOJIMYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLUU W/WIM UCXOTHBIX BEIIECTB, YCTAaHOBIICHHUE
CTPYKTYpHOU (hopMysibl OPraHMUECKOro BEIIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOMCTB WU
Croco0OB MOJIyYEHMsI, ONpEIETIeHUE JOJM BbIXOJA NPOAYKTa PEAKIHH OT TEOPETHYECKU
BO3MOJKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MpH H3yuyeHUM opraHuyeckoi xumuu B 10
KJIacce OCYILIECTBIISETCS Yepe3 MCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK U MOHATUH, IPUHSATHIX B OTAEIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1u1re ecTeCTBEHHO-HAay4YHbIE TOHATHS: SIBICHUE, Hay4HbIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHalIM3, CHHTE3, KiIaccu(uKauus, HaOM0IeHHe, U3MEpeHHe, IKCIIEPUMEHT, MOJIEINb,
MOJEIUPOBAHUE.

®dusmuka: Marepus, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOJEKYNa, 3HEPreTHYECKHil
YPOBEHb, BEIIECTBO, T€J0, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBa, (PU3MUECKHE BEINUHUHBI,
€IMHHULIBI U3MEPEHMUS], CKOPOCTh, SHEPTUs, Macca.



Buomorus: KJIETKA, OpraHu3M, 9KOCHCTEMA, ouocdepa, MeTa00IIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHBINA THIT MUTAHU, OpoxKeHne, HOTOCHHTE3,
JbIXaHue, OeNKHU, YIIIEBOIbL, )KUPBI, HYKJIIEMHOBBIE KHCIOTHI, (DEPMEHTHI.

I'eorpadusi: mosie3HpIe UCKOTIaEMbIE, TOTLITHBO.

TexHONOTHs: THINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHAIBFHOTO THMTAHUS, MOIOIIUE
CpeACTBa, MaTepHajbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA TIPOTPAMMGBI 110 XMMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIHBHOCTHBIM TOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS MpenMeTa «XWMHS» Ha YpOBHE CpeaHero oOmiero oOpazoBaHUs
BBIZICTICHBI  CJICIYIOIIHME COCTaBIIAIONIME. OCO3HAHWE OOYYAOIIMMHUCS  POCCHUUCKOUN
TPXIAHCKOW WACHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITCIILHOCTH U
CaMOOIIPENICIICHUI0; HAIMYUE MOTHBAIMM K OOy4YeHWIO; TOTOBHOCTH W CIIOCOOHOCTH
oOydaronuxcss PYKOBOJCTBOBATHCS TPHHITHIMH B OOIIECTBE MpaBUJIaMH W HOpPMaMHu
MOBEJICHUS, HAJTUYHUE IPABOCO3HAHUS, JKOJOTUYECKOW KYJIbTYPHI; CIIOCOOHOCTH CTaBUTh
I[EJTH U CTPOUTH )KU3HCHHBIC TUIAHBI.

JInaHOCTHBIC pe3yabTaThI OCBOCHUS npeaMeTa «XUAMHSD» OTpaxaroT
c(hOPMHPOBAHHOCTH OIBITA TIO3HABATEILHOW M MPAKTUYCCKOUW JIEATEITHHOCTH O0yJarONTUXCs
B MPOIIECCE pean3alii 00pa30BaTeILHON NeITETLHOCTH.

JIMaHOCTHBIC pe3yabTaThI OCBOCHUS npeaMeTa «XHAMHSD» OTpaxkaroT
c(OPMHUPOBAHHOCTH OIBITA TIO3HABATEILHOW M MPAKTUICCKOW JEATEITHBHOCTH O0yJarONTuXCs
B IIPOIIECCe peaTn3alii 00pa30BaTeIbHON JASSITETFHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUA:

OCO3HAHUS OOYYAIOIIMMHKCS CBOUX KOHCTHTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH,
YBa)KEHUsI K 3aKOHY U TIPABOIIOPSAJIKY;

MIPEJICTaBICHHS] O COLMAJIBHBIX HOPMAaxX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW [EATEILHOCTH MpPHU CO3JaHUU Yy4EOHBIX
MPOEKTOB, PEIIEHUU Y4YEOHBIX M TO3HABATEJbHBIX 3a/1a4, BBIMOJIHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHMs], JOTHKY U apryMEHTHI
JPYTUX MpU aHAIKU3€ Pa3INYHbIX BUIOB yUeOHOM NS TeNbHOCTH,

2) NIATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACIEAUIO OTEYECTBEHHOU
XUMHUH;

YBaXKEHHUS K MpOIEcCCY TBOpUYECTBA B 00JIaCTU TEOPUU U MPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHUSA TOTO, YTO JAaHHBIE HAYKH €CTh PE3YJbTaT JIUTENbHBIX HAOIIOJICHU,
KPOTIOTIIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, MOCTOSTHHOTO TPY/1a YYEHBIX U MMPAKTUKOB;

WHTEpeca M I03HABATEIbHBIX MOTHBOB B TOJyYEHHMH M TOCIEAYIOIIEM aHaju3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CHTYallUHM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJCHHE M IMOCTYIKH CBOUX TOBApHINEW C MO3UIUI
HPABCTBEHHBIX U NMPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;



4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 370pOBOr0 M 0Oe30macHOro obpasza KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOoIeHHs TTpaBHUiI 0€301MacHOr0 OOpalIeHns ¢ BEUIeCTBAMHU B OBITY, TIOBCEAHEBHOM
KHU3HH, B TPYJOBOH JEATEIHHOCTH;

MOHMMAaHUS IICHHOCTH MPaBWI HHIMBUAYaIbHOTO W KOJUICKTHBHOTO 0€30IacHOTO
MOBEJICHHS B CUTYALIUSAX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCTICICTBUI U HETIPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOICHUS aIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B Y4EOHO-HCCIIETOBATEILCKON NIEATETBHOCTH,
0O0IIECTBEHHO TIOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE y4YacTHE B PEIICHUHM TMPAKTHUYECKUX 3a/a4 COIHATBbHON
HaIpaBJICHHOCTH (B paMKax CBOEro Ki1acca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3Y4eHHIO MPpOodeccrii pa3IMdHOTO po/ia, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaKEHUS K TPY.Y, JIIOJSIM TPYJa U Pe3yJIbTaTaM TPYIOBOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJIHFHOW TPAaeKTOPUU OOpa3oBaHMI,
Oynymeid mnpodeccun | peamu3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JTUYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) K0JI0THYeCKOro BOCIIMTAHUA:

OKOJIOTUYECKH  IIeNIeCOO0pPa3sHOTO  OTHONICHWST K  TPUPOAE KaK  HCTOYHHKY
CYIIECTBOBAHMS XKHU3HHU Ha 3eMIie;

MOHMMaHUS  TJI00AJBHOTO  XapakTepa  AKOJIOTUYECKHX  MpoOieM,  BIHMSHUS
HYKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COIIMAILHON CPEIbl;

OCO3HAHHS HEOOXOJUMOCTH HCIIOJNB30BAHUS JOCTIDKCHHM XUMHUU JUISL PEIICHHS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIOIB30BAHNUS;

AKTHBHOTO HETIPUSATHUS JCUCTBUI, IPUHOCSIINX BPE OKpYXKAIOIIeH MPUPOIHON cpere,
YMEHUS MIPOTHO3UPOBATH HeOIaronpusTHHIC IKOJIOTUYECKUE MOCJICICTBUS
MPEIIPUHIMAEMBIX ICHCTBHIA U MPEIOTBPAIATh HX;

HAJIMYHS PA3BUTOTO JKOJOTUYECKOTO MBIIUICHHSI, YKOJOTUYECKON KYyJIbTYphI, OIBITA
JESTEIBbHOCTH JKOJOTHMYECKOW HANpaBJIICHHOCTH, YMEHHS pPYKOBOJICTBOBAaThCS HUMH B
M03HABATEIbHON, KOMMYHHMKATUBHOW W COIMAJBbHON MpPAaKTUKE, CHOCOOHOCTH W YMCHUs
AKTUBHO MPOTUBOCTOSTH UCOIOTHU XeMO(poOuu;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKd H
0OIIECTBEHHOM MPAKTUKH;

MOHUMAaHHS Cleun(UKU XUMHUU KaK HayKd, OCO3HaHHs €€ poiau B (OPMHUPOBAHUU
pallMOHABHOTO HAYYHOTO  MBIIIJIEHHUS, CO3JaHUM LEJIOCTHOTO  IpEJACTaBIeHHUs 00
OKpY)KalIlleM MHpe Kak O €JIMHCTBE MPUPOIbl U YEIOBEKA, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH MpodIeM COXpaHeHHs TPUPOTHOTO PaBHOBECHUS;



yOeXAEHHOCTH B 0COOOW 3HAYMMOCTU XMUMHUH JUISI COBPEMEHHON NMBWIM3ALNU: B €€
I'YMaHUCTUYECKOW HAIPABICHHOCTH U Ba)KHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHalIbHON
KYJIBTYPbl, B PEIICHHH TJOOAIBHBIX MPOOIEM YCTOWYHMBOTO pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, DJHEPreTUYECKOH, IHIIEBOM M OKOJOTHYECKON O€30MmacHOCTH, B pPa3BUTHU
MEIMIIUHBI, 00ECTIEYEHUN YCIOBUN YCHEIIHOTO TPY/Ja U SKOJOTUUECKH KOMGPOPTHON KUZHU
Ka)KJOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHHMaHUS CYHIIHOCTH METOJOB IIO3HAHMS,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKax, CIIOCOOHOCTH WCIOJbL30BATh MOJTyYaeMbIe 3HAHUS
JUIsT aHaJu3a W OOBSICHEHUS SBJICHHM OKPYKAIOIIETO MHpa M TMPOUCXOANIMX B HEM
W3MEHEHUW, YMEHHMs JeJlaTh OOOCHOBAaHHBIE 3aKIIIOYEHHS Ha OCHOBE HAyYHBIX (PAaKTOB U
HMMEIOIINXCA TaHHBIX C LEJbIO MOTYYEHUsI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIB30BaTh XMUMHUYECKHUE 3HAHHUS ISl PElICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIEA0BATEIIbCKON NEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYUCHHIO HOBBIX 3HAaHHW TIO0 XHMHH B COOTBETCTBHU C KU3HCHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pPa3IHUHBIX cdepax TpodecCHOHATBHON
JEATEIIbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3ynbTaTbl OCBOCHHS POTPaMMBbI IO XUMHUH HA YPOBHE CPEIHEr0
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HauYuMBbIe A5 (OPMHUPOBAHMSI MHUPOBO33PEHUST 00YUAIOIINXCS MEXAUCHUIUTMHAPHBIE
(MexrnpeaMeTHbIe) OOIIeHAYYHbIE MOHATUSA, OTPAXKAIOUIUE LIEIOCTHOCTh HAyYHOUM KapTHUHBI
MHUpa U cnelu(uKy METOJ0B MO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIECTBO, SHEPTrusi, SBJICHHUE, MPOLIECC, CHCTEMa, HAay4HbIH (HaKT, MPHUHILUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIEJIOBAHNE, HAOIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

yHHUBEpcalbHble  y4eOHble  jaelicTBUS  (NO3HABaTeNIbHbIE, KOMMYHHUKATHBHbBIE,
perynatuBHble), obecneunBatomue (opmupoBaHue (QYHKIMOHAIBHON TI'PaMOTHOCTH U
COILIMANILHOM KOMITETEHITUHN 00Yy4arOIInXCs;

CIOCOOHOCTh  OOy4arolUXCs KCIOJIb30BaTh OCBOCHHBIE — MEXJIUCHUILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U yHUBEpCAIbHbIE y4yeOHbIC NEHCTBUS B IMO3HABATEIBHON U
COLIMAJIbHOM MTPAKTHUKE.

MetanpeaMmeTHble pe3ylbTaThl OTPAXKAIOT OBIAJCHHWE YHUBEPCAIBHBIMH Y4EOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AKTyallM3MPOBATH MPOOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNATh LU JIeATebHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX JOCTHUKEHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMH;



UCIOJb30BaTh TMPU OCBOCHUHM 3HAHUHI MPHEMBI JIOTMYECKOTO MBIIIJICHHUS: BBIACIATH
XapakTepHble TMPH3HAKH TOHSATHA M YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIUE MOHATUS AJIs1 OObSACHEHHS OTJICIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMpAaTh OCHOBAHMSA M KPUTEPUHU UL KJIACCH(DUKAIMU BEIIECTB M XUMHUYECKHUX
peaKuuii;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTHYECKHE PACCYKICHHsS (MHIYKTHUBHBIC, NEIYKTUBHBIC, IO AHAJOTHH),
BBISBJIATE  3aKOHOMEPHOCTH W TNPOTHUBOPEUMST B  PAacCMATPHBAECMBIX  SIBJICHUSX,
(dbopMyTHpOBATh BBIBOBI M 3aKITFOUCHHUS;

NPUMEHSATH B TMPOIECCe TMO3HAHHUSA HCIIOJNB3YeMble B XHMHHA CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, MPEeOoOPa30BHIBATh MOJECIBHBIC TPEICTABICHUS — XUMHUYECKUH 3HAK
(cuMBOJI) dJeMeHTa, XuUMHYecKas (opMmyrna, ypaBHEHHE XHMHYECKOHW pEaKUuu — IpH
pemeHnr y4eOHBIX TIO3HABATENBHBIX W TPAKTHYECKHX 3aJad, NPUMEHATh Ha3BaHHBIC
MO/ICITBHBIC TIPEJICTABIICHUS IS BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEA0BATEbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

dbopMynmHpoBaTh TENW W 3aa4dl WCCIIEAOBAHHS, WCIIOJB30BaTh MOCTABJICHHBIC |
CaMOCTOSITEIEHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAauyecTBE HHCTPYMEHTA IIO3HAHUS H
OCHOBBI Ui (OPMHUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

BJIaZIETh HABBIKAMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS M IMPOBEIEHUS YUEHUUYECKUX
SKCIEPUMEHTOB, COBEpIICHCTBOBATH yYMEHHUS  HaOmogaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yibTar, GOopMYyIHUpPOBaTH 000OIIEHUS U BBIBOJBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH pPE3yJIbTaTOB MCCIEI0BAaHUsA, COCTaBIATH OOOCHOBAHHBIM
OTuéT O ImpoJeNaHHOH padoTe;

MpUOOpETaTh OMBIT YYEHUYECKON HCCIIEOBATEIbCKON U MPOEKTHOU AESTeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY METOJIOB PELIEHUS
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX HWHGOpPMALUU (HAYYHO-MOMYNIApHAs
TuTepaTypa XHMHUYECKOTO COJepaHHs, CIpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
aHAJIM3UPOBaTh MHGOPMAIMIO PA3IMYHBIX BHJIOB U (OPM MPEACTABICHHUS, KPUTHUYECKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMynupoBaTh 3amMpockl U MPUMEHATHh Pa3IMYHbIE METOJbI IMPHU TOUCKE M 0TOOpe
uHpopMalny, He0OXOUMOI JUIs BBIMOJIHEHUS YU4EOHBIX 33/1a4 ONPEeIEHHOTO THIIA;

pUOOpeTaTh OMBIT UCIOIB30BaHUA MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH
U Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (OpMYy TMpencTaBieHUs HH(OpMaLK
(cxembl, rpaduKu, TUarpamMMsbl, TaOJIHUIIBL, PUCYHKH U JpYyTrHe);



UCIOJb30BaTh HAYYHBIM S3bIK B KAayecTBE CpeICTBa NpU padoTe ¢ XUMHYECKOH
uHboOpManKell: MPUMEHATh MEKIIpeIMETHbIe ((pU3MUYeCKHe M MaTeMaTU4YeCKue) 3HAKU H
CHMBOJIBI, POPMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCI0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJITHOCTH.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

3aJ1aBaTh BOTIPOCHI 10 CYIIECTBY O0CYKIaeMOM TEMBI B X0J1¢ TUAJIOTA U/UITH
JMCKYCCHH, BBICKAa3bIBaTh HJIEH, (DOPMYITHPOBATH CBOU MPEUIOKEHHSI OTHOCHTEIHHO
BBIIIOJIHEHUS TIPEJUI0KEHHOH 3a1a4;

BBICTYNIaTh ~C  IpE3€HTalMed  pe3yiabTaTOB  II03HABATEIbHOW  JESTENbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TPU  BBIIIOJHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEA0BAHUIO CBOMCTB U3y4aeMbIX
BEIIECTB, pealn3aluu y4yeOHOro MpoekTa, M (OpMyIMpOBaTh BBIBOJBI IO pe3yiabTaTaM
MIPOBEJIEHHBIX MCCIEAOBAHUN MYyTEM COTJIACOBAaHMUS MO3UIUHN B X0J€ 00CYKIeHUS U oOMeHa
MHEHUSIMHU.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUA:

CaMOCTOSITENILHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JESATENILHOCTD,
onpezenss e€ UeNu U 3aa4l, KOHTPOJIUPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeiaraeMblil anropuT™ JeCTBUI NP BBHIOJIHEHUU YU€OHBIX U UCCIIEA0BAaTEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3¢ (HeKTUBHBIN COCO0 UX PEIICHUS ¢ YYETOM MOJIy4YeHUsI HOBBIX 3HAaHUI
O BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIECTBIISATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO0 XMMHMU Ha YIIIyOJEHHOM YpOBHE
Ha YypOBHE cpeaHero oOmiero oOpa3oBaHUs BKIOYAIOT crenuduueckue sl y4eOHOTro
npeaMera «XUMUS» HaydyHble 3HAaHUS, YMEHUS U CIIOCOOBI JEHCTBHM IO OCBOEHHIO,
MHTEpHpETallMi U MpeoOpa3soBaHUIO 3HAHUM, BBl JESITEIbHOCTH IO MOJIYYEHHUIO HOBOTO
3HaHUS M NPUMEHEHUIO 3HAHUHA B PA3JIMYHBIX y4EOHBIX CUTYyalUsX, a TAKKE B pealbHbIX
KU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C XUMHEH. B mporpamme mo XuMHM NpeAMETHBIE
pe3yibTaThl MPEICTABICHBI 10 T0AaM U3y4YEHUs.

10 KJIACC

[IpenmeTtHble pe3ynbTaTbl OCBOEHHs Kypca «Opranuueckasi XUMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh INPEACTABJICHUI: O MecTe M 3HAUEHUM OPraHWYEeCKON XWMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poiau B OOECIEeYeHHH YCTOWYMBOIO pa3BUTHUS
YeJOBeYeCTBA B PEIIEHUHM MpoOJIeM SKOJIOTMYECKOH, 3HEPreTHUecKO | MHIEBON
0€30I1aCHOCTH, B Pa3sBUTHM MEIULMHBI, CO3/JaHUMM HOBBIX MAaTE€pPHaJIOB, HOBBIX MCTOYHHMKOB
SHEpPTUH, B OOECNEYEHWU palMOHAIBHOIO IPUPOJIONOJIB30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEIOBEKa, a TaKXKe HSKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS] K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpene;

BIIQJICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSTUSL — XUMHYECKUI DJIEMEHT, aTOM, SIIPO M DJIEKTpOHHas 00ojouka atoma, s-, p-, d-
aTOMHBIE OPOUTAJIM, OCHOBHOE U BO30YX/IEHHOE COCTOSIHUS aTOMa, THOPUIN3AINS aTOMHBIX
opbutanei, HOH, MOJIEKyJa, BaJIEHTHOCTb, IEKTPOOTPULIATEIBHOCTb, CTETNIEHb OKHCICHHS,



XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAS Macca, MOJSIPHBI OO0BEM, YTIEpOIHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIINA, paiKall, CTPYKTYpHBIE GOopMyIbl (pa3BEPHYTHIC, COKpAIIEHHEIE,
CKEJIETHBIC), U30MEpPUsI CTPYKTYpHAsi U MPOCTPAHCTBEHHAsl (reoMeTphYecKasi, ONTUYECKas),
M30MEPbI, TOMOJIOTUYECKUMA Psijl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- U a30TCOAEPKAIINE
OpraHUYECKUE COCTUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJIIPHBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoandeckuit 3akon [. V1. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHUsI U TPEBPAIICHUS DHEPIrUU TPH XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE NMTOHUMAHUS
NPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBJICHUH; TNPEJICTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMUYECKAX U KHHETHYECKUX 3aKOHOMEPHOCTSIX WX
MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaX (MHIYKTUBHBIN U
Me3oMepHbId ¢ dekTol, opueHTanTsl [ u Il pona); dakromornyeckue cBeeHHsI O CBOWCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MacHOM HMCIOJIb30BAaHUU BAKHEUIIMX OPTraHUYECKHX BEIIECTB B
OBITY M MPAKTHYECKON NEATeTbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIIUIIAX XHMHUYECKOTO
MIPOM3BO/ICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

chOpMUPOBAHHOCTh  YMEHHWH: BBISBISATH  XapaKTepHbIE TPHU3HAKH  TOHSATHMH,
YCTaHABIUBATh WX B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE MOHATHS TIPH OTHCAHUHN
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUI;

c(hOpMUPOBAHHOCTb YMEHUM:

WCIIOJb30BATh XMUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJIEHUS MOJIEKYISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJATh YPAaBHEHMS XMMHMUYECKMX PEaKIMi M pacKpblBaTb WX CYIIHOCTB!
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMM MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO
OanmaHca 9TUX peakIuil, peakuuid HOHHOTO OOMeHa IMyTEM COCTABJIEHUS HMX MOJHBIX H
COKpaIIEHHBIX HOHHBIX YPaBHEHUH;

M3TrOTaBJIMBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JIA WIUIOCTPAlUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUH:  yCTaHABIMBaTh  MPUHAIICKHOCTh  M3YyYEHHBIX
OpraHMYECKUX BEUIECTB IO WX COCTaBYy U CTPOEHHUIO K OMNPENeNIEHHOMY KIlacCy/TpyIie
COeIMHEHUH, JaBaTh WM Ha3BaHus 1o cucremarndeckoi HoMmeHknatype (IUPAC) wu
MIPUBOJUTH TPUBUAIbHBIE Ha3BAHUS ISl OTJEIbHBIX IPEICTABUTENICH OPraHMUYECKUX BEILIECTB
(3TUNeH, aleTWIeH, TOJYOJ, TIHUIEpUH, OSTUICHIJIMKONb, ¢eHon, (opmanbaerus,
aneTanbAeru/l, aleTOH, MypaBbUHAs KUCIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAsI, OJIEMHOBAS,
NaTbMUTHHOBAs KHUCJIOTHI, TJHUIMH, allaHuH, ManbTo3a, (QPYKTO3a, AaHWUJIMH, JAUBUHMUI,
W30IIPEH, XJIOPOTIPEH, CTUPOII U APYTHE);

cOpMUPOBAHHOCTh YMEHHUS OIpPEACATh BUJ XUMUYECKON CBSI3M B OPraHMYECKUX
coeMHEeHUX (KOBaJICHTHAs U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSThH MOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHMYECKUX
BemecTB A. M. bytnepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;



c(OPMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpPOEHHUE, (U3WYECKHEe U
XMMHMUYECKHUE CBOMICTBA THUIIMYHBIX IPEICTABUTENEH pPAa3IMUHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: QJKAHOB, LMKJIOAJIKAHOB, AQJIKCHOB, aJKaJUEHOB, QJIKUHOB, apOMaTHYECKUX
YIII€BOJOPOJIOB, CIIUPTOB, ANIBJECTHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX M CIIOKHBIX
3(pHPOB, KUPOB, HUTPOCOSAUHEHUH U aMHHOB, aMUHOKHCIIOT, O€JIKOB, yIriieBOJOB (MOHO-,
M- ¥ TOJUcaxapu0B), WUIFOCTPUPOBATH FEHETUYECKYIO CBSA3b MEXJy HUMH YpaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C NCIOJB30BAaHUEM CTPYKTYPHBIX POpPMYII;

C(OPMHUPOBAHHOCTh YMEHHUs TOITBEPKIATh Ha KOHKPETHBIX MpPUMEpax Xapakrep
3aBUCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COETUHEHHM OT KPaTHOCTH W THIA
KOBAJICHTHOM CBSI3U (G- M T-CBSA3M), B3aUMHOIO BIIMSHHUS aTOMOB M TpYIIl aTOMOB B
MOJIEKyJIax;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKH YIJI€BOJOPOJHOIO CHIPhS
(HedTb, TIPUPOJHBINA Ta3, Yrojb), COCOObl ero nepepaboTKU M MPAKTHUYECKOE NMPUMEHEHHE
MIPOJIyKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHHUS] CHUCTEMOW 3HAHHUUA O €CTECTBEHHO-HAay4YHBIX METOJax
MO3HAHUS — HAOMIONEHUHM, H3MEPEHHH, MOJEIMPOBAHUM, SKCIIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

chOpPMUPOBAHHOCTh yYMEHHS TMPUMEHATH OCHOBHBIE OINEPALUU  MBICIUTEIBHON
JEeATeNbHOCTH — aHaJW3 M CHUHTE3, CPaBHEHUE, 000OILIEHHEe, CUCTEMATU3ALUIO, BBIIBICHHE
IIPUYMHHO-CIIICTBEHHBIX CBSA3EH — AJIs1 U3y4E€HUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMA;

C(OPMHPOBAHHOCTb YMEHMH: BBISBIATH B3aUMOCBS3b XHMHUYECKHX 3HAHUH C
NOHATUSAMHM M TPEACTABIECHUSIMHU JPYTMX €CTECTBEHHO-HAYYHBIX NpPEAMETOB s Oonee
OCO3HAHHOTO IOHMMAaHHS CYIIHOCTH MAaTepHaIbHOIO €IMHCTBA MHUPA, MCIOJIb30BaTh
CHCTEMHBIE 3HAaHUs 110 OPraHNYeCKON XUMHHU JUIsl OOBSCHEHHUS U IPOTHO3UPOBAHHUS SABICHUH,
HMEIOIIHX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

C(OPMHUPOBAHHOCTb YMEHHIl: NPOBOAUTH pacuérbl MO XUMHUYECKMM (opMynam U
YPaBHEHMSIM XUMHUYECKUX PEaKUUil ¢ UCHOJIb30BaHUEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacu€Thl 0 HAXOXKAECHUIO XUMHUECKOH (popMyIIbl BelIecTBa 110 U3BECTHBIM MacCOBBIM J0JISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

C(OPMHUPOBAHHOCTh YMEHHUIl: MPOrHO3UPOBATh, AHAIW3UPOBATh U OLIEHUBATh C
MO3UIMHA 3KOJOrMYeCKOW Oe30IacHOCTH TOCIEACTBUS OBITOBOM W MPOU3BOJCTBEHHOU
JeATeIbHOCTH YeJIOBEKa, CBSI3aHHOH ¢ mepepaboTKOI BellecTB, MCIOJIb30BaTh MOJyYEHHBIE
3HaHUS A7 IPUHATUS TPAMOTHBIX PeLIeHUH MpoOieM B CUTYalLUsAX, CBA3aHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh ~ YMEHHUI: CaMOCTOATENbHO  IUIAHHPOBaTb W MPOBOJAUTH
XUMUYECKUH HKCIEPUMEHT (TOJIydeHHE W M3Y4YE€HUE CBOMCTB OPraHWYECKHX BEIIECTB,
KAueCTBEHHBIE PEAKLUU YIJIEBOAOPOJIOB PAa3JIMYHBIX KIJIACCOB M KHUCJIOPOICO IEPKalIuX
OpraHMYeCKUX BEUIECTB, pELICHHE OHKCIEPUMEHTAIbHBIX 3a/Jad [0 PacHO3HABAHUIO
OpPraHMYeCcKUX BEIECTB) C COONIOICHUEM MpaBUJl O€30MacHOr0 0OpallleHus ¢ BEIIeCTBaMH U
na0opaTOpHBIM 000pyAOBaHUEM, (HOPMYIHpPOBaTh ILEdb HMCCIEIOBAHUS, NPEACTaBIAThH B
pa3nuyHOM  QopMe pe3ynbTaThl 3KCIEPUMEHTa, AaHAJU3UpOBaTh # OICHUBATh HUX
JOCTOBEPHOCT;



c(OPMHUPOBAHHOCTh YMEHHIA:

coOII0IaTh MPaBUiIa SKOJIOTHYECKHU 11eTIeCO00Pa3HOTO MOBEIEHHs B OBITY M TPYAOBOM
NESITEILHOCTH B LIENSAX COXPAHEHMsI CBOErO 3/I0pPOBbs, OKPY)KAIOLIEH INPUPOJHON cpeabl U
JOCTUXKEHUS €€ YCTOMYMBOTO pa3BUTHUS;

OCO3HABATh OMACHOCTbh TOKCUYECKOTO JIEHCTBUS HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMas cMbich noka3arens [TJIK;

aHAJIM3UPOBATh  1EJIE€COO0OPa3HOCTh  NPUMEHEHMsS] OpPraHUYECKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH II€JICHANPABICHHBIN MOUCK XUMUYECKON
nH(pOpMallMK B pa3IUYHbIX UCTOYHMKAX (HaydyHas U yueOHO-Hay4dHas JIMTepaTypa, CpeacTBa
MaccoBoil mHpopmaiuu, VHTEepHET W Apyrue), KpUTHUYECKH aHAIU3HPOBATH XUMHUYECKYIO
nHpopmaluoo, nepepadbareiBaTh €€ M HCIOJIb30BaThb B COOTBETCTBHM C IOCTaBICHHOMN
yueOHoOl 3aaueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbHIE)
Konrpoiasbubie | IlpakTuyeckue
n/m | NporpamMmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipeamer oprannyeckoit xumuu. Teopus HOC "Mos Ixomna"
1.1 CTPOEHHSI OPraHMYECKUX COeMHeHn A. M. 8 https://myschool.edu.ru/
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenpHbIE YrieBOAOPOIbl — AJIKAHBI HOC "Mos Hlkona™
2.1 pezt YIIEBOAOPOA ’ 5 https://myschool.edu.ru/
LUKJIOATKaHbI
HenpenenbHble yriaeBo0OpO/bl: aJIKEHBI HOC "Mos Hlkona™
2.2 ped YIICBOAOPOALL: ’ 14 1 https://myschool.edu.ru/
aJIKaJIMEHBbI, aJTKUHbI
HOC "Mos IlIkona"
2.3 ApomaTrueckue yriaeBoa0poIbl (apeHbl) 8 https://myschool.edu.ru/
I HOC "Mos llxona"
UPOJHbIE HCTOYHHUKH YTJIEB B U UX
2.4 PHPOATBIE HETO YIICBOROPOJO 4 https://myschool.edu.ru/
nepepaboTka



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

HOC "Mos IlIkona"

2.5 ["aioreHnpon3BOIHBIC YIIICBOIOPOIOB 4 https://myschool.edu.ru/
Wroro mo pazueny 35
Paznen 3. Kucaopoacoaepskamme oprannyeckue coeinHeHus
HOC "Mos IlIkomna"
3.1 Criuptel. DeHon 11 https://myschool.edu.ru/
KapOGouunbpHbIe COeMHEHUS: aTbIETU Bl U HOC "Mos lkona"
3.2 keToHbl. KapOoHoBbIe KMCIOTHI. CII0KHBIE 21 https://myschool.edu.ru/
a¢upsl. XKupsl
LHOC "Mos Ilkoxa"
3.3 VriieBo bl 9 https://myschool.edu.ru/
Hroro mo pazgeny 41

Pa3nen 4. A3oTcoaeprkaiiue opraHudeckue coeJHHeHust

HOC "Mos lxona"

4.1 AMuHBI. AMUHOKUCIIOTHI. Bemku 12 https://myschool.edu.ru/
Utoro no pazneny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUSA
HOC "Mos IlIkona"
5.1 BbicokoMOIeKyIsIpHbIE COSAMHEHUS 6 https://myschool.edu.ru/



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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bceero H3YYeHUs o0pa3oBaTtejibHbIE
padoThl padoThI
pecypchl
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XMUMUH, IPEICTABICHHE O 1 02.09.2023 HOC "Mos Ixomna"
MHOT000pa3uK OPraHuYECKUX https://myschool.edu.ru/
COEIMHEHU I
DNEeKTPOHHOE CTPOEHUE aToMa
epoa (OCHOBHOE
2 ZZZJ) ; efIHoHe cB:cijm) 1 02.09.2023 | 1OC "Mos llkona”
e ' R https://myschool.edu.ru/
BanenTHble BO3MOKHOCTH aTromMa
yriaepoaa
XuMuyeckas CBSI3b B OpraHM4eCKUX
3 COEIUHEHUSIX. MexaHI/ISMI:I 1 05.09.2023 HOC "Mos llxona"
00pa3oBaHus KOBAJCHTHOW CBS3H, https://myschool.edu.ru/
CrocoObI pa3pbiBa cBs3EH
4 Teopus CTpf)eHI/I}I OPraHUYEeCKUX 1 09.09.2023 HOC "Mos llxomna"
coequaeHuit A. M. byrieposa https://myschool.edu.ru/
[Ipencraienue o KiaccupuKamy u
OC "Mos LI "
5 CUCTEMaTUYEeCKass HOMEHKIIATypa 1 09.09.2023 . o TRona

(IUPAC) opranndeckux BeIIeCTB

https://myschool.edu.ru/



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

Knaccugukamnus peaxmuii B

HOC "Mos IlIkona"

6 12.09.2023
OpraHUYeCKO XUMUH https://myschool.edu.ru/
7 CI/ICTeE/IaTmaum 1 0000I1ICHIE 16.09.2023 LHOC "Mos IlIxomna"
3HaHUH 10 TeMe https://myschool.edu.ru/
AJNKaHBI: TOMOJIOTHYECKHN psiL,
8 :Ifclif: i’ipiyii omocn 16.00.2023 | 1OC "Mos Ilkona”
P, P R https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYIT
9 OuU3NYECKUE U XUMUYECKHE CBOMCTBA 10.09.2023 HOC "Mos lIkona"
aJIKaHOB https://myschool.edu.ru/
10 IéféiféI,in;anﬁiiBHBnnifff;He 23.00.2023 | LOC Mo Hlxona®
v P A https://myschool.edu.ru/
aJIKaHOB
[uxnoankansl: odmas popmyina,
HOMEHKJIaTypa U U30MEPUs, 11OC "Mos Ikora"
11 0COOEHHOCTH CTPOCHUS U 23.09.2023
. https://myschool.edu.ru/
XUMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIy4YeHUS U IPUMEHEHUE
Buner uzomepun: cTpykrypHas,
12 MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 96.09.2023 HOC "Mos llxona

3¢ deKTh B MOJIEKYyIax
OpraHMYECKUX COCAMHEHUN

https://myschool.edu.ru/



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

Pemrenne pac4€THbIX 3a1a4 Ha
OIPEAEIICHUE MOJIEKYISIPHOM
(hOpMyITbI OPraHUYECKOTO BEIIECTBA

HOC "Mos IlIkomna"

13 IO MaCCOBBIM JIOJISIM aTOMOB 30.09.2023
https://myschool.edu.ru/
JJIEMEHTOB, BXOSIINX B €TO COCTAB.
Cucrematu3anusa 1 0000IIeHne
3HaHUM MO TEME
AJKEHBI: TOMOJIOTHYECKHN psiL,
14 Sfiiﬂgjiyi iifefﬁffﬁﬁioe 30.00.2023 | HO¢ Mo Hlxona®
e pocTp A https://myschool.edu.ru/
cTpoeHue MoseKkysl. CTpykTypHas u
IUC-TPAHC-U30MEPHS ATKCHOB
15 dOu3nvecKnue U XMMHUYECKHUE CBOMCTBA 03.10.2023 HOC "Mos llkona"
ankenoB. [IpaBuio MapkoBHHKOBa https://myschool.edu.ru/
16 CriocoObI MoTy4eHus! ¥ IPUMEHEHNE 07.10.2023 HOC "Mos llIkona"
AJIKCHOB https://myschool.edu.ru/
. }:Il_ll)aKTH‘eleCKaﬂ paioTa Ne 1 n;) TeeMee 07 102003 11OC "Mos IlIkosa"
OJIyu€HUE ITUJICHA U U3YUYECHUE €ro 10.
o p YA https://myschool.edu.ru/
CBOIICTB
18 iﬁmfffeﬁifjﬁix iiﬂiga 10.10.2023 | LOC Mot Hlxona®
bea P o https://myschool.edu.ru/
(bopMyITbl OPraHUYECKOTO BEIECTBA
ANKaJMEHbI: COMPSHKEHHBIE,
19 M30JIMPOBAHHBIC, KyMYJIMPOBAHHBIE. 14.10.2023 [HOC "Mos lIxkona"

OCOo0eHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://myschool.edu.ru/



https://myschool.edu.ru/
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XUMHUYECKUE CBOUCTBA

HOC "Mos IlIkona"

20 14.10.2023
CONPSDKEHHBIX JUCHOB https://myschool.edu.ru/
21 CrniocoObl mosryyeHns U IpUMEHEHNE 17.10.2023 [HOC "Mos lllkona
AJIKaJMEHOB https://myschool.edu.ru/
AJKVHBI: TOMOJIOTHYECKHM AL,
22 :fiiﬂj:}?iyi iiffﬁffﬁﬁioe 21.10.2023 | 1OC "Mo Ilkora"
P pocIp T https://myschool.edu.ru/
CTPOEHHE MOJIEKYJI, (PU3NUECKUE
CBOIiCTBa
23 XHUMHYECKIE CBOMCTBA aJIKNHOB 21.10.2023 1OC "Mos Ikoxa
https://myschool.edu.ru/
24 KauecTBeHHBIE peakliK Ha TPOMHYIO 94.10.2023 HOC "Mos Ikona
CBSA3b https://myschool.edu.ru/
o5 CriocoObl MoTydeHus: ¥ IPUMEHEHNE 98.10.2023 HOC "Mos Ikona
AJIKWHOB https://myschool.edu.ru/
26 Pemrenue 3agau: paC‘ICTEI o 98.10.2023 HOC "Mos llkona
YPaBHCHHMIO XMMHYECKON PEeaKIInu https://myschool.edu.ru/
97 CHCTellaaTmauHﬂ H 0000111eHIE 07.11.2023 HOC "Mos llkona
3HAHUH 110 TeEMe https://myschool.edu.ru/
ApEHBI: TOMOJIOTHYECKUI Psifl, 00IIas
¢dbopmyna, HOMEHKIIaTypa.
"M IH n
28 DIEKTPOHHOE U MPOCTPAHCTBEHHOE 11.11.2023 11OC "Mos Hlxona

CTpOEHHE MOJIEKYN OeH3011a U
TOJIyoJIa, MX (PU3UYECKUE CBONCTBA

https://myschool.edu.ru/



https://myschool.edu.ru/
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XUMHUYECKUE CBOMCTBA apPEHOB:

HOC "Mos IlIkona"

29 11.11.2023
peaKIuy 3aMeIICHUS https://myschool.edu.ru/

30 | pomeaom mpmcmommnte oxancie 14112003 | L1OC "Mon Lkosa"
peaxt P A ’ o https://myschool.edu.ru/
TOMOJIOTOB OeH30J1a

31 Oco0eHHOCTH XUMHUYECKUX CBONCTB 18.11.2023 HOC "Mos IlIxomna
CTHpOJIA https://myschool.edu.ru/
Pemenue pacu€THbIX 3a1a4 Ha HOC "Mos llkona"

32 OTIpEe/ICTICHUE MOJICKYIISIPHO# 18.11.2023 | https://myschool.edu.ru/
(hopMyITBI OPraHNYECKOTO BEIIECTBA
Cr1ocoOsI IOJTYYEHHS U IIPUMEHEHNE 1OC "Mos IHkona™

33 v p 21.11.2023 https://myschool.edu.ru/
apeHOB
['eneTnueckas cBsA3b MEXKIY HOC "Mos lkona"

34 Pa3IMYHBIMU KJIaCCAMHU 25.11.2023 | https://myschool.edu.ru/
YTJIEBOJIOPOJIOB
Pacuétrl o yp:BHGHfIHM 11OC "Mos IlIkosa"

35 RUMITACCRIX pearivn. 25.11.2023 https://myschool.edu.ru/
CucreMaruzanys 1 00o01enme
3HAHUU II0 TEME
I N N HOC "Mos lkoxna"

36 PHPOIHBIH Ta3. LIOHYTHHC 28.11.2023 https://myschool.edu.ru/
He(TSHBIC Ta3bl
K . HOC "Mos lxona"

37 AMCHHBIH YTOTT> H IPOAYKTRL €To 02.12.2023 https://myschool.edu.ru/

nepepaboTKu



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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HedTs u ciocoOb1 €€ mepepaboTKH.

HOC "Mos IlIkona"

38 [TpumeHeHre PO YKTOB 02.12.2023 | https://myschool.edu.ru/
nepepadoTku HePTH
I'enernueckas cBs3b MEXKIY HOC "Mos llkona"
39 Pa3IMYHBIMU KJIaCCAMHU 05.12.2023 | https://myschool.edu.ru/
YIII€BOJIOPOJIOB
Fan;)r:Hsngo;/IsBca)n:me . L1OC "Mos IlIxora"
B B: KTPOHH
a0 | YTCBOAOPOAOB: SHEKIP 09.12.2023 | https://myschool.edu.ru/
CTPOCHHE; PEaKIH 3aMEIICHHUS
rajoreHa
H;i“:“e zle;‘;qeﬁ T 110C "Mos LlIkomna"
r T'CHIIPON3BOJHBIC.
a1 POHIEOR 09.12.2023 | https://myschool.edu.ru/
B3anMopelicTBIe qUTranoreHaIKaHoB
C MarHueM U [UHKOM
CucremaTu3zanus 1 000011eHNE HOC "Mos Illxona®
42 . N " n | 12.12.2023 | https://myschool.edu.ru/
3HaHWUH 10 paszzeny "YTiIeBoa0pOIbI
K 5 ene HOC "Mos llxona"
43 " OTPOIbHAA pa" OTa O TeM 16.12.2023 | https://myschool.edu.ru/
YTri1eBo1I0po b
[IpenenpHbIC 0JTHOATOMHBIC CIIUPTHI:
e e 100 Vo
44 PMYyTa, TP Y 16.12.2023 | https://myschool.edu.ru/

M30Mepusi, HOMEHKIIATypa,
Kiaccupukanus, pusnueckue
CBOMCTBA
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XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX

HOC "Mos IlIkona"

45 19.12.2023 | https://myschool.edu.ru/
OJIHOATOMHBIX CITHPTOB
CriocoObI MOJTydeHUsT ¥ IPUMEHEHUE LHOC "Mos Illkoa®

46 i P 23.12.2023 | https://myschool.edu.ru/
OJTHOATOMHBIX CITHPTOB
[IpocTeie aupsl: HOMEHKIATYpa U HOC "Mos llkoma"

47 M30MepHsi, 0COOCHHOCTH (PU3MUCCKUX 26.12.2023 | https://myschool.edu.ru/
Y XMMHYECKHUX CBOMCTB
MHOroaTroMHbI€ CIIMPTHI: HOC "Mos Ixomna"

48 STHJICHTJIMKOJIb U TJIMIIEPHH, HX 30.12.2023 | https://myschool.edu.ru/
¢bu3nvecKkrue 1 XUMHYECKHE CBOCTBA
CriocoObI mosTy4eHHs: ¥ IPUMEHEHNE LOC "Mos Illxona®

49 i P 30.12.2023 | https://myschool.edu.ru/
MHOTOAaTOMHBIX CITUPTOB
@DEeHO: CTPOEHUE MOJIEKYJIbI, HOC "Mos [lxomna"

50 ¢bu3nveckue cBorcTBa. TOKCHYHOCTh 09.01.2024 | https://myschool.edu.ru/
(dhenona

HOC "Mos IlIkona"

51 XuMHUecKkue cBoMcTBa (heHoa 13.01.2024 | https://myschool.edu.ru/

C 6 HOC "Mos lxoxna"
i bI TTOJTYYCHUS U TIPUMCHEHU
52 0co oye pumeHemIe 13.01.2024 | https://myschool.edu.ru/

¢benona
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[Tpaktuyeckas padora Ne 2. Pemenue

HOC "Mos IlIkona"

53 AKCIEPUMEHTAIBHBIX 3a/1a4 [10 TEME 16.01.2024 | https://myschool.edu.ru/
"Criupthl 1 eHOTBI"
CucremaTusa 0000111eHNe LHOC "Mos Hlkona”

HCTEMaTH3AIUS U HU

54 . 5 B 20.01.2024 | https://myschool.edu.ru/
3HAHHU TI0 TeMe
CAnl;zleerH:blaH61<()eT0Hbl IOBj'IeKTPOHHOG 11OC "Mos Ilkora"

TPOCHHE K HUJIBHOU TPYIIIIBI;

55 P POOHITILHON TPYITHIEL 20.01.2024 | https://myschool.edu.ru/
TOMOJIOTHYECKHE PSIJIbI, 00IIast
dhopmyra, n3oMepusi 1 HOMEHKJIaTypa
Anbleruipl ¥ KeTOHbI: (U3NYECKUe LOC "Mos Ilkosa®

56 SETHA ' 23.01.2024 | https://myschool.edu.ru/
CBOICTBa; peaKuu IpUCOEINHEHUS
Pea OKHCIIe a4yecTBe e HOC "Mos Illxora®

57 I ORHEIICHI H KAHCCTRCHIET 27.01.2024 | https://myschool.edu.ru/
peaKIuu albJIeruI0B U KETOHOB
C 5 . . HOC "Mos llxona"

58 HOCOOB TOMYHEHIEA AIACTIIOn 1 27.01.2024 | https://myschool.edu.ru/
KETOHOB
OHOOCHOBHBIE MPEICIbHBIC HOC "Mos lxoxna"

59 KapOOHOBBIE KMCIIOTHI, 0COOCHHOCTH 30.01.2024 | https://myschool.edu.ru/
CTPOEHUS UX MOJIEKYII
N3omepusa u HomeHKIIaTypa HOC "Mos llkomna"

60 KapOOHOBBIX KHCIIOT, X (PH3HYECKUE 03.02.2024 | https://myschool.edu.ru/

CBOMCTBA
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XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX

HOC "Mos IlIkona"

61 03.02.2024 | https://myschool.edu.ru/
OJITHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOVMCTB MypaBbHHOMN HOC "Mos llxoma"

62 KUCIIOTBI. MHOTOOOpasue 06.02.2024 | https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
Oco6eHHOCTH CBOWCTB:
Hzngznzanmx " aap(él(\)qazuqecxnx 11OC "Mos IIkosa"
K HOBBIX, JIUK HOBBIX

63 P > AP ’ 10.02.2024 | https://myschool.edu.ru/
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT
o & 0 HIDOH3EO HOC "Mos llkona"

64 HITHE O HPOMIBONHRIX 10.02.2024 | https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT
C 5 . cHemIe HOC "Mos llxona"

65 HOCOBBL TOMYHCHILA H HPHMEHEHH 13.02.2024 | https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
CrnoxHbIe Y)UPBI: TOMOJIOTHISCKUIT HOC "Mos [lxomna"

66 psa, obmmas popmyiia, H30MepHs U 17.02.2024 | https://myschool.edu.ru/
HOMEHKJIaTypa
® . HOC "Mos llxona"

W3UYECKUE U XUMUYECKHE CBOWCTBA

67 17.02.2024 | https://myschool.edu.ru/
3¢upoB

68 Pemenue pacu€rHbix 3a1ay: 1o 20.02.2024 HOC "Mos llkona

YpaBHCHHIO XHMHUYECKOH pCaKknuun, Ha

https://myschool.edu.ru/
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OIIPENIETICHUE MOJIEKYIISIPHOU
(hOpMyJITBI OPTraHUYECKOTO BEIIECTBA

[Ipaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCMC

HOC "Mos IlIkona"

69 " 24.02.2024 | https://myschool.edu.ru/
KapGonossie kuciotel. CioKHbIE
a¢upsr"
« A HOC "Mos IlIkomna"
HpHIL: CTpoeHUE, (PHU3HUeCKre U

70 P P . 24.02.2024 | https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA (THUAPOIIH3)
Oco0eHHOCTH CBOWCTB JKUPOB, HOC "Mos llIkona"

71 COJIePIKAIUX OCTATKU HETPeAeTbHBIX 27.02.2024 | https://myschool.edu.ru/
KUPHBIX KUCIIOT. JKUPBI B IpUpoOIe
l\/allblgj I;aK COJ'II/ICBB;CIHI/IX _— LIOC "Mos Ilkona"

12 KAPDOTOBLIX [HEIIOT, HX MOIOIL 02.03.2024 | https://myschool.edu.ru/
nerictBue. [IoHATHE O CHHTETHUECKUX
Mormux cpeactax (CMC)
['enernueckas cBsA3b yrieBOA0POJIOB HOC "Mos llxona"

73 1 KHUCJIOPOJICOICPIKAITUX 02.03.2024 https://myschool.edu.ru/
OPraHUYECKUX BEIICCTB
Pacud HOC "Mos llxona"

74 AcHCTRL O ypaBHerd ™ 05.03.2024 https://myschool.edu.ru/
XUMHUYECKUX PEaKITUi
C 606 HOC "Mos IlIkona"

75 HCTEMATHSALITL I ODODIICHHE 09.03.2024 | https://myschool.edu.ru/

3HAHUH 110 TEME
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OO01as XxapakTepucTUKa YriIeBOJA0B U

HOC "Mos IlIkona"

76 KJaccu(UKaIys yrieBoaoB (MOHO-, 09.03.2024 | https://myschool.edu.ru/
T~ ¥ TIOJTUCAXaPHU/IbI)
Mounocaxapuabl: GU3HIECKUE HOC "Mos Ilkona"

77 . PHIABL: 12.03.2024 https://myschool.edu.ru/
CBOHUCTBA U HAXOX/ICHUEC B anpoz[e
II €HEHME TIIFOKO3bI, €€ 3HAaUCHHUE HOC "Mos Ilkosa®

HNMCHCHUC T. KO3bI HA4YCHU

78 p 8 ’ 16.03.2024 | https://myschool.edu.ru/
B )KU3HCACATCIBHOCTU OpFaHI/ISMa
Jlucaxapuipl: caxapo3a, MajbT03a 1 HOC "Mos [xomna"

79 nakTo3a. HaxoxaeHue B mpupoie u 16.03.2024 https://myschool.edu.ru/
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: cTpoeHue HOC "Mos IlIkona"

80 MaKpOMOJIEKYJT, (GU3HUCCKHE U 02.04.2024 | https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA, MPUMCHECHHE
0 5 . HOC "Mos llxona"

81 OEUELHE OD HORyCUTRORHBE 06.04.2024 | https://myschool.edu.ru/
BOJIOKHAX
Pemenne pacyeTHBIX 33724 HA 11OC "Most IlIkosa"
oIpelelIeHre T0JIX BBIXOAa IIPOIYKTa

82 beA A A1d TIPOAYK 06.04.2024 https://myschool.edu.ru/
pPEaKIMK OT TEOPETHUCCKH
BO3MOKHOTO
C 606 HOC "Mos IlIkona"

83 MCTEMATHIAIIA 1 ODODIICHHE 09.04.2024 https://myschool.edu.ru/

3HAHMMU IO pazzeny
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KonTtponsHas pabota o Teme

HOC "Mos IlIkona"

84 "Kucnopocoaepkaiine 13.04.2024 | https://myschool.edu.ru/
OpraHuYecKue coeaquHeHus"
Al(\)/[I/I:I)II KJ;ZCCZIQ);zaum,aCTpoeHHe LIOC "Mos IIkora"
MOJICK s M

85 JICKYJI, 00 pMyna, 13.04.2024 | https://myschool.edu.ru/
M30MepHsl, HOMCHKJIATypa U
¢uznueckue cBoiicTBa
XuUMHYECKHE CBOMCTBA HOC "Mos Illkona®

86 16.04.2024 | https://myschool.edu.ru/
annupaTHIECKUX aMUHOB
AHWINH: CTPOEHUE AaHWJIMHA, HOC "Mos Ikona"

87 0COOEHHOCTH XUMHUECKUX CBOWCTB 20.04.2024 | https://myschool.edu.ru/
aHWJIMHA
CnocoOsl mmoyue C€HCHHEC LOC "Mos Ilkosa®

88 " b1 TIOWYHCHIA 1 NPHMEHEHH 20.04.2024 | https://myschool.edu.ru/
anupaTHICCKUX aMUHOB
AMI/IHOKI/ICJ(';)TBIZ iOMe:KJ'Ia”Sypa u 11OC "Mos IlIkosa"
n3omepus, pu3nIecKue CBOMCTBA.

89 PI, 23.04.2024 | https://myschool.edu.ru/
OTtnenbHBIC IPEACTABUTETH Ol
AMUHOKHCIIOT
XUMHYECKHE CBOﬁgTBa 11OC "Most IlIkosa"
AMUHOKHCIIOT, X OMOJIOTHYECKOE

90 ’ 27.04.2024 | https://myschool.edu.ru/
3HauYeHUEe aMHUHOKHUCIOT. CUHTE3 U
TUIPOJIU3 TIENTHIOB

01 benku xak npupoIHbIE TOJTUMEDHI; 97.04.2024 HOC "Mos llkomna"

CTPYKTYpPBI OEIIKOB

https://myschool.edu.ru/
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HOC "Mos IlIkomna"

92 XuMHYECKUE CBOMCTBA OEIIKOB 30.04.2024 https://myschool.edu.ru/
A
:oeTcOonepmaI:zIe & CoeIIHe HOC "Mos IlIkomna"
reT HKJINYECKHA WHEHUS.
93 pott A 04.05.2024 https://myschool.edu.ru/
HyxkiienHOBBIE KMCIOTBI: COCTAB,
CTpPOEHHE U OMOJIOTHYECKas POJIh
i’[}lalzTqueCKa;[ﬂ pa60Ta3 i\&:. ij:HZIe LIOC "Mos IlIkona"
KCIIEPUMEHTAIBHBIX Y [0 TEM
94 N P 8 04.05.2024 | https://myschool.edu.ru/
A3zoTcoaepIKale opraHudecKre
coequHeHus"
g[ialzmqe:xa;{ﬂ pa60Te; :@aS. ijeeHZIe LIOC "Mos Ilkona"
KCIIEPUMEHTAIBLHBIX 9 10 TEM
95 . P 8 07.05.2024 | https://myschool.edu.ru/
Pacno3naBanne oprannueckux
coequHeHun"
KonTtponbHas padoTa o teme HOC "Mos llxona"
96 " A30TCOIepIKaIIiue OPraHnIecKue 11.05.2024 https://myschool.edu.ru/
coequueHus"
- LOC "Mos Llkoza’
97 Yp g 11.05.2024 https://myschool.edu.ru/
1 METOIBI UX CUHTE3a —
MOJMMEPHU3ALHUS U TTOJUKOHICHCALIHS
98 IImacTtmaccel. YTunuzanus u 14.05.2024 HOC "Mos lxona"

nepepaboTKa MmiacTuka

https://myschool.edu.ru/
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S acTOMe R . HOC "Mos IlIkomna"
TOMCEPHBI. HAT bHBIN
99 " P P 1 18.05.2024 | https://myschool.edu.ru/
CHUHTCTUYCCKUC KaYyUYyKHU. Pe3una
F A — LOC "Mos I1lkora"
100 Y ’ ' 1 18.05.2024 | https://myschool.edu.ru/
[Tonumeps! criennaabHOTO
Ha3Ha4YCHUA
i’[}lm(emqeecxafa[ﬂ pa60Ta3 i\fga6. ijeeH:e 11OC "Mos IIkosa"
KCIICPUMCHTAJIbHBIX Y I[10 TEM
101 | P A 1 21.05.2024 | https://myschool.edu.ru/
Pacno3naBanue ninactmace u
BOJIOKOH"
036066111621/1: I/IaCI/;CTCaIZ/IIzTI/ICS)aHeI/IHe 1IOC "Mos IIkosa"
M3Y4YEHHOI0 MaTepuaia 1o Tem
102 | YA P 1 25.05.2024 | https:/myschool.edu.ru/
BricokoMonekymnsipHbie
coequueHus"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Xumus, 10 xmace/ IN'abpuensa O.C., Ocrpoymos N.I'., Cnaakos C.A., JIéskun A.H.,
AxunonepHoe o6mectBo «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
O6mas metonuka oOyuenus xumuu B mkosie / P. I'. UBanosa, H. A. T'oponunosa, /. TO.
Jo6potun u ap.; nox pea. P. I'. Usanosoii. — M.: JIpoda, 2008.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

Ypox (POIII) https://resh.edu.ru

VYpox (Hcnopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[IpesenTanus (Mudoypoxk) https://infourok.ru
bubmmoTeka [{OK https://m.edsoo.ru

[Ipesentanus (3uanno) https://znanio.ru

Pemry ET'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

Ypoxk, npe3enTtanuu:https://multiurok.ru
Ypox(®@OKCDOP/):https://foxford.ru






