Hpuaoxkenune k OOII COO
MKOY «JIuueii Ne7 umenu llypsi Ko3yo
¢. HoBo-NBaHoBcKkoOro»

MYHUIUINAJBHOE KASEHHOE OBILIEOBPA3OBATEJIBHOE
YYPEKJIEHUE
«JIULEX Ne7 UMEHMU ITYPBI KO3YE ¢. HOBO ~-UBAHOBCKOI'O»
MAVCKOI'O MYHULIMITAJIBHOI'O PAMOHA KABAPJIUHO-
BAJIKAPCKOW PECIIYBJINKHA

PACCMOTPEHA COI'JIACOBAHA
Ha 3aceaHun Kadeapsl Meroauct no MP YTBEPX/IEHA
NPOGUIBLHBIX éTOB : .ff'lf 73 é/’ “0. 1. Kyumacosa I[pukazom nupekTopa
1; yKOBOHHTeHA‘ > k- “Tipatokon MC Nel ot Ipukas Ne 175=*0QJ1 o1
arapunosa A. P. 2 BCO82023¢F <
IIporokon Ne 1 or 28.08.2023r 29» aprycra 2023 r. e 4 \EBXHBqu
PABOYAS ITPOT'PAMMA

(ID 2630086)

no yueOHomy npeaMery «Xummus. Yriay0JJeHHbIH YPOBEHb)

YpOBEHb 00pa3oBaHUs - cpeaHero obiiee oOpazoBaHme

kiacc — 10

yuutens Kocrenko O.0.

2023r.
c. HoBo-MBaHOBCKOE
IHOACHHUTEJIBHAA 3AIIMCKA



Pabouas mporpamma yuebHOro mpeamera «Xumus» (peaMeTHas 00JIacTb
«EcTecTBeHHO-HayUHbIE TPEIMEThI») Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
s oOyuatonmuxes 10 kgacca cocTaBieHa Ha OCHOBE K pe3ysbTaTaM OCBOCHUS
cpenHeil  00pa3oBaTeNbHOM MporpaMMbl  CpeAdHEero oOmiero oOpa3oBaHUs,
npeactaBieHHpix B PI'OC COO, a takke Ha ocHOBe (enepanbHON paboueit
nporpaMMbl  BocmuTaHust ¥ ¢ yuétoM KoHuenmum mnpenonaBaHus y4eOHOTO
npeaMera «XuMUs», a TakkKe B COOTBETCTBUM ¢ OCHOBHOM 00pa3oBaTelbHOU
nporpammoii OO0 MKOVY «Jluneir Ne 7 ummenum Illyper Ko3yoé c. Hoso-
HBaHOBCKOTO».

XuMHUsA Ha YpOBHE YIIIyONEHHOTO HM3Y4YEHHs] 3aHUMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAyyHOro oOpazoBanusi ywammxcs 10-11 kiaccos.
N3ydenne mnpenmera, peanuzyemMoe B yclIoBUsIX AuUdPepeHIIMPOBAHHOIO,
npo¢uiabHOr0 OOydYeHHus, MPHU3BaHO O0OECNeYnTh OOIIe00Pa30BaATENbHYIO U
OOILIEKYJIbTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalyy UX K OBICTPO MEHSIOUIUMCS YCIOBHUSM KU3HU B COIIMYME, a TAKXKE IS
POJIOJDKEHUS O0Oy4YeHHs] B OpraHM3anusiax MmpodeccuoHaIbHOTO 00pa3oBaHUA, B
KOTOPBIX XUMHS SBJISICTCS OJJHOW M3 IPUOPUTETHBIX JUCIUILINH.

B mporpamme mo XuMuuM Ha3HAYeHUE TMpeaMeTa «XHUMHs) TOTydaeT
NOAPOOHYIO  WHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJATarolMMU
nosnoxkenusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COlepKaHus,
pe3yiabTaToB OOy4eHHMs] M TpeOOBaHWW K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSI CJEAYIOIINE BBIMOJIHIEMBbIE MPOTPAMMOM 10
XUMUU QYHKIINN:

WH(GOPMAIIMOHHO-METOIMYECKas, peanu3anusi KOTopod obecrednBaeT
NOJTyuYeHHUE TPEACTABICHUS O IEJsAX, COJIEpKaHWM, OOIIel cTpaTeruu o0ydeHus,
BOCIIUTAHUSA U PA3BUTHA OOYYAIOIIMXCA CPEJICTBAMH IIPEIMETa, M3y4yaeMoro B
pamMKax KOHKPETHOTO MPOQHIIS;

OpraHU3aIMOHHO-TUIAHUPYIONIAs, KOTOpasi PEeIyCMaTPUBAET OMpeIeTICHHE:
NPUHIUIIOB CTPYKTYpPUPOBAaHUS U TIOCTEAOBATEIBHOCTH W3YYEHHUS Y4eOHOTO
MaTepHayia, KOJMYECTBEHHBIX U KAYECTBEHHBIX €Tr0 XapaKTePUCTHK; MOAXOIO0B K
(bOopMUPOBAHUIO COJEPIKATENHEHON OCHOBBI KOHTPOJIS M OLEHKH 00pa3oBaTEIbHBIX
JOCTHMKEHHUI O0YyYaromuxcs B paMKax HUTOTOBOM aTTecTalud B (OpME €AMHOTO
roCy/1apCTBEHHOT0 SK3aMeHa 110 XUMUHU.

[Tporpamma a1 yriayOGiIE€HHOTO U3yUEHUST XUMUHU:

yCTaHaBJIMBAET MHBAPHAHTHOE MPEIMETHOE COZepkKaHue, 00s3aTeabHOE [
U3YUYEHHUS! B paMKax OTAENbHBIX MPOQuUieH, MpeaycMaTpuBaeT pacnpeeiceHue u
CTPYKTypUpOBaHME  €ro IO  KjaccaMm, OCHOBHBIM  COJAEp)KaTeIbHbIM
JUHUSM/pazsiesiaM Kypca;



JTAET MPUMEPHOE pacupesieieHue y4eOHOro BpEMEHHU, pEKOMEHIYEMOTO ISl
U3YUYEHUS OTIIETBHBIX TEM;

npeiaraeT  MPUMEPHYIO  IMOCJIENIOBAaTEIbHOCTh H3Y4YEHHsS]  y4eOHOro
maTepuaiga C Y4YETOM JIOTUKA IIOCTPOEHMsI Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3EH;

TAET METOIMYECKYIO MHTEPIIPETALMIO LIEJIEH U 3a]1a4 U3y4YEHHUsI IPEIMETa Ha
yIriyOJEHHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEJIHETO
oOmero o0pa3oBaHMs, COJAEPKATEIBHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
pE3yJIbTaTOB OCBOCHHS OCHOBHOW 0OOpa30BaTEIbHOW MpPOrpamMMbl CpPEIAHETO
oOmero oopa3zoBaHusl (JIMYHOCTHBIX, METAPEIMETHBIX, MPEIMETHBIX), & TAKXKE C
y4€TOM OCHOBHBIX BUJOB YU€OHO-TIO3HABaTEJbHBIX JNEHCTBUI 00ydaromierocs mo
OCBOCHMIO COJIEpKAHUS IIPEIMETA.

[To BceM Ha3BaHHBIM MO3HMLMAM B MNPOrpaMMe IO XMMHH IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YEHMEM XUMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHusl. 3a TMpeaeIaMd YCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s13aTeNbHON (MHBAapUAHTHOW) COCTaBIISAIOLIEH COAEpKaHUS YUYEOHOro MpeaMera
«XuMus» OCTa€Tcs BO3MOXKHOCTH BbIOOpAa €ro BapHATHBHON COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAIPABIEHUEM KOHKPETHOIO
npoduiist 00yueHus.

B coorBerctBuM ¢ koHuentyaiabHbiMu mnojoxeHusMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJI€HHOrO YpOBHEH B cHCTEME
nuddepeHIMpoBaHHOTO OOYyYEHUsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIyOJIEHHOTO W3Y4YEHMsI HaIpaBlieH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCJIEAYIOIIUMM  3TarloM  MOJYYEHUsS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKaxX M3y4YEeHHUs] CHEUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMHYECKHUX JUCLUUIUIMH B By3aX U OpraHM3alUsIX CPEIHEro NpoecCUOHaIbHOIO
oOpa3zoBanusi. B 3Toil CBA3M H3ydyeHHE MpeameTa «XHUMHS» OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOW U
NPAKTUYECKON MOATOTOBKM OOYYaroUIUMXCsi, BEIOPABIINX ONMpeAeAEHHbIA NMPOPUIb
o0Oy4eHHs1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOUIETO MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHMs B OpraHu3anusix npogeccuoHansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO K muaHUpyeMbIM pe3yibTaTaM OCBOEHUS
(penepanbHON 00pa30BaTENBbHON NPOrpaMMBbl CpeIHEro oOHIero oO0pa3oBaHMS
U3yyeHue ImnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKKe Ha pelleHue 3ajaad
BOCIIMTAHUSA U COLMAIBHOI'O PAa3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHHE y HUX
OOLIEMHTEIUIEKTYa bHbIX YMEHUN, YMEHUM palMOHAIM3allud Yy4eOHOro Tpyaa M
0000IIEHHBIX CHOCOOOB  NIESITENBHOCTH, MWMEKOIIMX  MEXIUCIUIIIMHAPHBIH,
HAANPEIMETHBIN XapakTep.



CocraBngomuMu npeaMera «XUMHsD» Ha YpOBHE YIiIyOJEHHOTO U3y4YeHUs
ABISIIOTCSL  yrIyOnéHHble Kypcbl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumusi». [lpu onpeneneHun nMoaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHM3allM COJEpPKAHUS ITUX KypCOB B IMPOrpaMMe€ MO XHMMHH 3a OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusx 0a30BOTO W yIrIIyOJIEHHOTO
YPOBHEW U3y4YeHUs MIPEAMETA.

OcHoBY conepxanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yY€HHUs MpeIMeTa. JTa CUCTeMa
3HAHUM MOJy4aeT ONpPENEIEHHOE TEOPETUYECKOE JIOMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO Oonbmuii  00BEM  (PaKTOIOTHYECKOTO
maTepuana. Tak, Ha yrayOJN€HHOM YpOBHE HM3y4eHHs MpeaMera olecreyeHa
BO3MOXHOCTh 3HAQUUTEJIBHOI'O YBEJIMYEHHUs O0O0bEMA 3HAHUM O XUMHYECKHX
AJIeMEeHTaX M CBOMCTBAaxX MX COEIMHEHUM HAa OCHOBE PACHIMPEHUs] U yriayOieHus
IPEACTABICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAHMS PEaKILMil, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUUYECKOW KUHETHKHU
U TepMoaMHamMuku. M3ydeHnue mnepuomnueckoro 3akoHa u Ilepuommueckoit
CUCTEMBl ~ XMMHMYECKHUX  DIJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBSA3b
OOBACHSIETCS] ¢ TOYKH 3PEHHUS SHEPreTUUECKUX U3MEHEHUN NIpHU €€ 00pa30BaHUM U
pa3pylIeHHH, a TaKXKe C TOYKH 3PEHHS MEXaHU3MOB e€ oOpazoBanus. M3yueHue
TUMOB  peakuuil  jgomnojHsercs  (GOpMUpPOBAHMEM  TpEACTaBlIeHUd 00
ANEKTPOXUMUYECKHX MPOLECCAX U IEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce opraHnyeckoidl XMMHHU TPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COeMHEHMI yaenseTcss ocoboe BHUMAaHHUE BOMpocaM 00 3IeKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX pEaKLHnil.

Oco0oe 3HaueHWe uUMEeT TO, YTO Ha COJEpKAaHUE KypCOB XUMHUHU
yriyOJIEHHOTO YPOBHS U3YUYEHHS JJIs KJIACCOB OmpeeeHHOro npoduiis (TiaBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOINOJHEHWNW K OOIell cucreme
IPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHUE CMEXHbIE peaMeThl. Tak, HanpuMmep,
B COJIEpKaHUU MpeaMeTa ISl KIacCOB XUMHUKO-(pu3nyeckoro npoduis 00ibiioe
3HaYeHue OyIyT UMETh 3JEMEHThl yueOHOro marepuana mno oodmeid xumuu. [Ipu
U3YYEHUU TpeAMeTa B JAHHOM Ciy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJeKyJsipHas Teopus B (DU3MKE), 3aKOHBI COXpPaHEHUs
MacCchl M DHEPIHH, 3aKOHbI TEPMOJMHAMHUKH, HJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHHUH BEILECTB U APYroe.

B TO Xxe BpeMs B COIEpKAaHMM IpeAMeTa Uil KIACcCOB XHUMHUKO-
Onosoruyeckoro npoduias OOJIbIIMKA YIeNbHBIA BeC OyJeT MMETh OpraHHyYecKas



xumusa. B 3ToM ciiywae mpeaocTaBieTCsl  BO3MOXKHOCTh A Ooiiee
00CTOSITEILHOTO ~ PAaCCMOTPEHUS XUMHMYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJOrMYEeCKOM CHUCTEMBI, B COCTaB KOTOpPOHl BXOJAT, K MpHUMEpPYy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMNUJbL, OEJIKH, YIJEBOJAbI, HYKJIECHHOBBIE
KHUCJIOTHI U apyrue. [Ipm 3ToM 3HaHMA O COCTaBe M CBOWCTBAX MPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KaT OCHOBOM I W3y4YCHUs
CYIIHOCTH IIPOLEeCcCOB (DOTOCUHTE3A, AbIXaHUs, MUIIEBAPECHHUS.

B mane QopmMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHaYYHBIX METOJOB IT0O3HAHUS U OMbITA IPAKTUYECKOTO IPUMEHEHUS HAayUHbIX
3HAHUW W3y4YeHUe IMpeaMera «XuMHUsS» Ha YriayOJaEHHOM ypOBHE OCHOBAHO
Ha MEXIIPEIMETHBIX CBS3SIX C y4eOHBIMU INpEAMETaMHU, BXOIALIUMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble TOpenMeTb», «MaTtemaTuka u
uHpopMaTuKa» U «Pycckuil sI3bIK U TUTEPATYPay.

[Tpu usyueHum yuyeOHOro mnpenMera «XUMHs» Ha YriayOlIEHHOM YpOBHE
TaK)Ke, KaK Ha YpOBHE OCHOBHOT'O U CpeAHero ooluiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MEePBOCTENIEHHON 3HAUYMMOCTH SIBISIETCSl (POPMHPOBAHHE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, NPAKTUUYECKON
NEATEIbHOCTH Y€JIOBEKA U OJIHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenune
9TOM 3amauu Ha YriayOJAEHHOM YpOBHE U3Yy4YEHHMS MpeAMeTa Mpearoaraet
peanu3anuio TaKux LeeH, Kak:

(opMupoBaHHE TPEACTABICHUNA: O MaTEpUaJbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJIEHUU MTPUPOJIBI, O MECTE XUMUU B CUCTEME
€CTECTBEHHbIX HayK U €€ Belylled pojiu B 0OECIeUYEHUU YCTOWYMBOIO Pa3BUTHS
YeJI0BEYECTBA: B PEIICHUU MPOOJIEM AIKOJOTHYECKOM, SJHEPreTUUEeCKON U MUIIEBON
0€e30I1aCHOCTH, B PA3BUTUU MEAMIMHBI, CO3JAHUM HOBBIX MAaTE€pUAIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECIEUEHUHU pPalOHAJIBHOTO IPUPOJONOIb30BaHUS, B
(GOpMHUpPOBAaHMHM MHUPOBO33PEHHMSI W OOIIEH KyJbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 3/0POBbIO M MPUPOTHON
cpexne;

OCBOCHHE CHCTEMbl 3HAaHMM, JEXaluXx B OCHOBE XHUMHYECKOH
COCTAaBJISIIOLIEH  €CTECTBEHHO-HAYYHOW KapTUHbI MUpA: (QYHIAMEHTAIbHBIX
NOHATHUM, 3aKOHOB U T€OPUM XUMHH, COBPEMEHHBIX IPEIACTABICHUN O CTPOCHUU
BELIECTBA HA  pPa3HbIX YPOBHAX —  AaTOMHOM, HOHHO-MOJEKYJISIPHOM,
HaIMOJEKYJISPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKAHWS XUMHUYECKMX DPEaKIMM, O XMMHUYECKOM PAaBHOBECHUH, PACTBOpaxX M
JUCIHEPCHBIX CUCTEMaX, OO0 OOUMX HAay4HbIX MPUHIUNAX XUMHUYECKOTO
IIPOU3BOJICTBA;

(dopmupoBanue y o0yuaromxcs OCO3HAaHHOI'0 ITIOHUMAaHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU I OOBSCHEHUS KIHOYEBBIX



uaeil U mpoOjeM COBPEMEHHON XWMHH, JJIS OOBSCHEHUS W IPOTHO3UPOBAHHS
SIBJICHUW, HWMEIONIUX €CTECTBEHHO-HAYUHYIO MPUPOAY; TPAMOTHOIO pelIeHUs
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIN3a U OIEHKH C TTO3HITHHA
HKOJOTUYECKON O€30MacHOCTH TOCIEACTBUNA OBITOBOM U TMPOU3BOJCTBEHHOMN
NEATEIbHOCTH  YEJIOBEKa, CBSI3aHHOM C  XMUMHUYECKHUM  IPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U TIEpPEepabOTKOM BEIIECTB;

yriIyOJeHue MpeACTaBICHUM O HAyYHBIX METOAaX MO3HAHUs, HEOOXOIUMBIX
JUIsi TpUOOpPETEHUS YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBIICHUH, MMEIOIUX MECTO B TMpUPOJie, B MPAKTUUYECKON
NEATEIbHOCTH U MOBCEHEBHOMN KU3HU.

B mmane peanuzanuy MEpBOOYEPEAHBIX BOCIHUTATENBHBIX W PAa3BUBAKOLIUX
(YyHKUMNA LEJIOCTHOM CHCTEMBI CpeJHEro oOmiero oOpa3oBaHHs NPU U3YUEHUH
npeaMmera «XuUMHS» Ha  YIIyOJEHHOM YpPOBHE OCOOYIO  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LIETH U 3a7]a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUUN MIPUPOJIbI, YBAKECHUS
K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPETUUECKUX U MPUKIAIHBIX UCCIEIOBAHUMI
B XUMHUH, (POPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHI0O U T[IO03HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJII0O M CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOLICYETOBEYECKUX
LICHHOCTEM;

pa3BUTHUE TO3HABATEIBbHBIX MHTEPECOB, MHTEIIEKTYabHBIX U TBOPYECKUX
CrocoOHOCTeH o0ydaromuxcs, GOPpMUPOBAHUE Y HUX CO3HATEIHHOTO OTHOIICHHS K
CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCICIIHON
pohecCHOHANBFHON M OOLIECTBEHHOMN JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBbIO M MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HU;

dbopMupoBaHHE YMEHUM W HABBIKOB Pa3yMHOr0 MPUPOIONOIb30BAHUS,
pPa3BUTHE SKOJOTUYECKOW KYJBTYpbl, NPUOOPETEHUE OIbITa OOIIECTBEHHO-
[TOJIE3HOU DKOJIOTHUUECKOHN JESITSIbHOCTH.
OO6miee 4nCIIO YacoB, MPEAYCMOTPEHHBIX ISl U3YUYEHUS XMMUU Ha yTiayOJIeHHOM
ypOBHE cpeaHero obimiero odpa3zoBanus, coctariseT B 10 kimacce — 102 gaca (3
yaca B HEJICJIO).

COJEP)XAHME OBYYEHUA
10 KVTACC OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMMH.



[IpeameT 1 3HaUEHHE OPraHUYECKOW XUMUH, IPEJICTABIIEHNE O MHOIOO0Opa3uu
OpraHUYECKUX COCTUHEHUM.

DJNEeKTPOHHOE CTPOCHHME aroMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BaleHTHblE BO3MOXXHOCTM aTOMa yriepoaa. XHUMHUYECKas CBs3b B
OpPTraHUYECKUX COCIUHEHMSX. Tumbl TUOpUIU3AIMU aTOMHBIX oOpOuTanei
yraepoja. Mexanusmbl 00pa3oBaHUsS KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHBIM). TuMbl NEpeKpbIBaHUS aTOMHBIX OpOUTaned, G- U T-CBS3U.
OnuHapHasi, [BOWHAs U TpoilHas cBsi3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
opranumyeckux BemiecTB. [loHsTHe O CcBOOOJHOM pajaukaie, Hykieoduie Wu
anekTpodue.

Teopuss cTpoeHuss opraHuueckux coeaudHeHut A.M. bytnepoBa wu
COBPEMEHHBIE MIPEJCTABIECHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOECHUS
OpPraHMYECKUX COCAUHEHUU. MONEeKyJIapHble U CTPYKTYpHbIE (DOPMYIIBL.
CtpykrypHble (OpMYJbl  pa3iWYHBIX BUJOB: pPa3BEPHYTas, COKpali€¢HHas,
ckenetHass. M3omepusa. Buasl H30MeEpUUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHBIE 3)(PEKTH B MOJIEKYyJaX OPraHUYECKUX COCIUHEHUM (MHIYyKTUBHBIN
U ME30MEpHBIA 3PPEKTHI).

[IpencraBnenne o kinaccudukanum opraHudeckux BemiecTB. llonsTHe o0
dbynkunonanbHoM rpymnmne. ['omonorus. I'omonoruueckue psnpl. CucreMaTuyeckast
HoMeHkIaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OT/EJIbHBIX MPEICTABUTENCH.

OcobenHoctTu U KiaccuduKaius OpraHuyeckux peakiuil. OKuCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPraHUYECKOU XUMUMU.

OKCIIEPUMEHTAIBHBIE METO/IbI V3YYCHUS BEILIECTB u ux

HDeBDameHHﬁZ O3HAKOMJICHHUC C O6p331_[aMI/I OpPraHUYCCKHX BCIICCTB u

MaTepualaMi Ha MX OCHOBE, OMBITHI MO MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB
npu HarpeBaHuM (TUIaBJI€HUE, OOYTJIMBaHUE W TOPEHHUE), KOHCTPYHpPOBaHUE
MOJEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. ['oMoorudyeckuii psij aqkaHoB, 001mast popmMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuIn3alysl aTOMHBIX OpOMTaNIel yriieponaa, G-cBs3b. (PU3MUYECKHE CBOMCTBA
AJIKAHOB.

XUMHUYECKHE CBOMCTBA AQJIKAHOB: PEAKIMM 3aMEIICHUs, H30MepHu3aluu,
JNETUAPUPOBAHUS, LIMKIU3aluU, MUPOJIN3a, KpeKuHra, ropenus. IIpeacraBinenue o
MEXaHU3Me peaKlNi paJuKaTbHOTO 3aMEIICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTYyUYeHUsI U TPUMEHEHHUE aTKaHOB.

[Huknoankanbl. O6mmas Gopmyna, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOMCTB MalbIX (IMKIONpPONAH, LHUKIOOyTaH) U



OOBIYHBIX (I[UKIJIONEHTAH, IIUKIOTEKCaH) IUKIoalkaHoB. CocOObl MOMYYEHHS U
MPUMEHEHUE IIUKI0ATKAHOB.

Ankensl. ['oMonorudyeckuii psig ankeHoB, oOmias Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AlIKEHOB, Sp°-
rudpuan3aius aTOMHBIX OpOuTaneil yriepona, 6- U m-cBsi3U. CTpPyKTypHas U
reoMerpuyeckas (muc-TpaHc-) wuszoMepus. Dusnyeckue CBONCTBA AJIKEHOB.
XUMHUUYECKHE CBOWMCTBA: PEAKIUM IPUCOCAMHEHHUS, 3aMEIICHUS B O-MIOJIOKECHUE
IpU JBOMHOM CBSI3M, NOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTtBeHHbIe peakiiuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMyYEHUS] U TPUMEHEHUE
AJIKCHOB.

AJIKaJIMEHBI. Knaccudukanms aJKaJuEHOB (conpspkEHHBIE,
U30JIUPOBAHHbBIC, KyMyauposarHvle). OCOOCHHOCTH SJIEKTPOHHOIO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoenuHeHue.
[Tonumepuzanusi conpsok€HHBIX UeHOB. CrnocoObl MOJMy4YeHHUs] U MPUMEHEHHe
aJIKaJUECHOB.

Ankunbl. ['oMonornueckuil psj alkMHOB, 001mast popmyia, HOMEHKJIATypa H
U30MepHUsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, SP-
rudpuu3anysi aTOMHBIX opOuTanei yriepoga. Ou3nyeckue CBOWCTBA aJKUHOB.
XUMHUYECKHE  CBOWCTBA:  PEAKIMU  NPUCOCAUHEHUS,  JUMEPHU3ALUMUA U
TpUMepHU3aluu, okuciaeHus. KucioTHble CBOMCTBA AIKWHOB, UMEOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOHHYIO CBsi3b. CIOCOOBI MOTyYEHUS
U IPUMEHECHUE aJIKUHOB.

ApoMaThuecKue yrieBoAopoAbl (apeHbl). ['oMonoruueckuil psii apeHoB,
oOmiast popmysa, HOMEHKIJIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE MOJIeKYJIbl OeH301a. Du3nyeckue CBOICTBA apeHOB. XUMUUYECKHUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIIMK 3aMelIeHUsI B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM pAIMKAIIE, PEAKIUUA MPUCOCIUHEHUS, OKUCIECHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JIEWCTBUM 3aMECTUTENCH B
OCH30JIbLHOM KOJbIIE Ha MpUMEPE aJKWIbHBIX pPaJAUKaIOB, KapOOKCUIILHOM,
TUAPOKCUIIBHON, aMWHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMUYECKUX CBOUCTB ctupodia. [lonumepuszanus ctupoia. CrnocoObl NOdyueHUs u
MPUMEHECHUE aPOMATHYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlonyTtabsie HedTsaHBIE ra3el. HedTh n €€ mpoucxoxacHue.
Kamennslil yrosib 1 npoaykThl ero nepepadotku. CrnocoOsl nepepadoTku HeTu:
NEPETroOHKa, KPEKUHT (TEPMHUYECKHH, KATATUTUYECKUI), PUGOPMHHT, MTHPOIH3.
[IponykTsl nepepaboTku HEPTH, UX TPUMEHEHKE B TPOMBIIIUIEHHOCTH U B OBITY.

['eHeTHUeCcKas CBSA3b MEXKIY PA3TUUYHBIMU KJIaCCaAMU YIJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaAJIOr€HIPOU3BOJHBIX YIVIEBOAOPOAOB. Peakuuu
3aMeICHUS rajoreta Ha



TUPOKCOTPYIITY, HUTPOTPYIITly, HHAHOTPYIIY, aMUHOTpyniy.  JleiictBue  Ha
raJIOreHIPOU3BOIHBIE BOJHOIO M CIIMPTOBOTO pacTBOpa MENOUYU. B3anumoaencreue
JUTAJIOTCHAJIKAHOB C MarHueM W LHUHKOM. [IoHSTHE O MeTauIoOpraHuYeCcKuX
coeMHEHUsIX. Vcnonmb30BaHME TaJIOTEeHIPOU3BOAHBIX YIJIEBOJAOPOJOB B OBITY,
TEXHUKE U IPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcrepuMEHTAIbLHEIC METOJIbI W3YUYCHUSI BEIICCTB u 1304

IPEeBPAILICHHI: U3yYeHUE (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PACTBOPUMOCTD),

Ka4eCTBEHHBIX PEaKIMUN YTIEBOJOPOAOB Pa3IMUYHBIX KIAcCOB (0OeclBeUYMBaHUE
OpOMHOHN WJIM WMOAHOW BOJbI, PacTBOpa INEpMaHTraHaTa Kajus, B3aUMOJICHCTBUE
aleTUJIeHa C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy»XeHHe yriepoia M BOAOPOAA B OPraHMYECKUX BELIECTBAX, IOJy4YEHUE
ATHJICHA W W3YYCHHE €ro CBOWCTB, O3HAKOMIIeHHE ¢ KoyekuusmMu «Hedte» n
«Yromnby», ¢ 00pa3liamMu MIacTMacc, KaydyKoB M PEe3HHBI, MOJEIUPOBAHUE MOJIEKYI
YTJIE€BOJOPOIOB U TAJIOT€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucjiopoaconep:kaimue oprannyeckune coeMHeHus.

[IpenenbHble ogHOATOMHBIE CHUPTH. CTpoeHHE MOJEKyd (Ha MpuMepe
METaHOJIa W 3TaHoja). l'oMonoruueckui psana, obmas QopMmyna, U30Mepus,
HOMEHKJIaTypa U  Kilaccudukanus. Dusnueckue CBOHCTBA  NpeAesbHBIX
OJTHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBS3M MEXAY MOJEKYJIaMU CIUPTOB.
XWMUYECKHUE CBOWCTBA: pEaKUWU 3aMEUICHHs, JerujapaTalud, OKHUCIICHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMHU M  HEOPraHUYECKUMH  KHCIIOTaMH.
KauecTBeHHas peakiusi Ha OAHOATOMHBIE CITUPTHI. JlelicTBHUe 3TaHONIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHUS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢duprl, HOMeHKIaTypa B u3oMepusi. OcodeHHOCTH (DU3UIECKUX U
XUMUYECKUX CBOMCTB.

MHOroaTtoMHbI€ CHHUPTHl — OSTUICHIVIMKOIb W TiHMIEpUH. DH3UYECKHEe U
XMMHUYECKHE CBOMCTBA: PEaKLUHM 3aMEIICHMs], B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKMMHU KHCIOTaMH, KAauyeCTBEHHAs pEakIius Ha MHOT0aTOMHBIC
cnupthl. [Ipencrapnenue 0 MEXaHU3Me peaxiuii HYKJIEO(PUIBHOTO
3amelenus. JlefictBue Ha opraHu3Mm uenoBeka. CrnocoObl MONy4YeHUs U
IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHHE MOJIEKYJIbI, B3aWMMHOE BIHSHHUE THUIPOKCOTPYIIIBI |
o6enzonbHOro sinpa. dusmyeckue cpoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauecTBeHHble peakiuu Ha (eHosl. TokcHuuHOCTH (eHora.
Crnioco6bl ostyyeHus 1 npuMenenue genosna. GerondopmaibieruaHas cMoJa.

KapOonunbHbIe COeTMHEHUS — allbJIETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMosioruueckue psapl aablIeruoB U KETOHOB, 0OIIas
dopmyna, uzomMepuss ¥ HOMEHKIaTypa. (DHU3MYecKHe CBOWCTBA AalbICTHUIOB H



KETOHOB. XWMHYECKHE  CBOMCTBA  aJbJETHUJIOB M  KETOHOB:  PEaKUuU
npucoearuHenns. OKUCIEHUE AIbJACTUI0B, KAUECTBEHHBIC PEAKIIMUA HA AJIbJACTUIbI.
CrocoObI TOJTyYeHHS ¥ IPUMEHEHHE aJTbJICTHI0OB U KETOHOB.

OnHOOCHOBHBIE MpeJebHbIe KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKkIatypa. Pu3nueckrue CBOMCTBA
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTRA,
peaknms dSTepuPUKANNHA, PEAKIIUH C Y4YaCTHEM YIIJIEBOJOPOIAHOTO pajrKaa.
Oco0EeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3dupax. MHOrooOpasne KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEMPENETbHBIX W apOMATHYECKHMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICHIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MAJIbMUTUHOBAS, OJICMHOBAS, IUHOIEBAS,
NuHOoNeH08as KUCIoThl. CocoObI MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonormueckuil psan, obwmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3MUEeCKHEe U XMMHUYECKUE CBOWCTBA: THIAPOJIU3 B KHUCIOW H
HIEJIOYHOM cpefe.

Kupsi. CtpoeHue, Qpunyeckue U XUMUYECKHE CBOWCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPKAIIMX OCTATKH
HENPEAECTbHBIX KUPHBIX KUCHOT. JKUPBI B IPUPOLE.

MBpbIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mrast xapakTepucTuka yriieBojnoB. Knaccudukaius yrieBoaoB (MOHO-,
- W ToJucaxapubel). MoHocaxapuIbl: TIII0K03a, GpyKTO3a, TajlakTo3a, prubdosa,
ne3okcupu0o3a. Gu3nvecKue CBOMCTBA M HAXOXJEHHE B mpupoje. PoToCUHTES.
XUMHYECKHE CBOWCTBA IIIOKO3bI: PEAKIIUU C YYaCTHEM CHUPTOBBIX U aJIbJIETUIHOU
IpyII, CIUPTOBOE W MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHHe TIIIIOKO3bI, €€
3HAYCHHE B >KU3HEACATEIBLHOCTH Opranusma. Jlucaxapupl: caxaposa, MajibTO3a
Y JJakTO03a. BoccraHaBiMBarmOIMe W HEBOCCTAHABIIMBAKOIIME  JHCaXapUIbI.
I'mppomus nucaxapungos. Haxoxnenue B nmpupoae u npuMeHenue. [lonucaxapuasr:
KpaxMall, IJIMKOT€H U 1eutoa03a. CTpoeHrue MaKpoOMOJIEKYJI Kpaxmaia, IITMKOreHa
U LeJUI0I03bl. PU3MYECKHUe CBOMCTBA Kpaxmajga U LEJUI0JI03bl. XUMUUYECKUE
CBOMCTBAa KpaxMayia: THUAPOJIM3, KAYECTBEHHAs PEaKUus C MOAOM. XHUMHUYECKHE
CBOMCTBA IEJUTIONO3bI: TUIIPOJIU3, MOdyueHue 3(pupoB uemtono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHHIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUsI BEIIECTB W WX MPEBPALCHH:

PacTBOPUMOCTh PA3JIMYHBIX COIUPTOB B BOJI€, B3aUMOJICMCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHWE 3TUJIOBOTO CIIUPTA B ANBJAETH] HA PACKaJIEHHOW MEIHOM MPOBOJIOKE,
OKHCIICHHE ASTUJIOBOTO CHHUPTa JUXPOMATOM Kalus (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTU/ibl (C THUIPOKCUIIOM



muammuacepeOpa(l) wu  tumpokcugom  memu(ll)), peaknms — TiMIIEpUHA
¢ rugpokcuaoM meau(Il), xumudeckue cBoicTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ ruapokcuaom meau(ll), B3aumoserictBue
KpaxMmajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1a4 1o TeMaM «CHUpThl U
(denoinby, «KapoboHOBBIE KUCTOTBI. CI0KHBIE 3PUPBD».

A3oTcoaep:KalMe OPpraHnyecKkre CoeAUHEHUsI.

AMMHBI — OpraHMYeCcKUe MPOU3BOAHbIE ammuaka. Kiaccudukanus aMuHOB:
anmudaTUIeCKue ¥ apOMATHYECKUE; TEPBUYHBIC, BTOPUYHBIC M TPETHYHBIC.
Crtpoenue moiiekys, obmas gopmyia, U30Mepus, HOMEHKJIATypa U (U3HUYECKUE
CBOMCTBa. XMMHYECKOE CBOWCTBA alM(PaTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOW KHUCIOTOM.
Conn anKnJIIaMMOHUSL.

AHWIIMH — MOpeICTaBUTENb AaMUHOB apomarnueckoro psnga. CrpoeHue
aHuiInHa. B3auMHOe BIUsiHUME TPyNI aTOMOB B MOJeKyse aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
MOJIyYeHUS M NpUMEHeHHe anvdarnueckux aMuHoB. [lonmydeHue aHWIMHA U3
HUTpOOEH301a.

AmuHoxkuciotel. Homenkiarypa u uzomepusi. OTaelbHbIe MPEACTABUTENH O
AMUHOKHUCJIOT:  T[JIMUMH,  anaHuH. Pu3nyeckrue  CBOWCTBA  aMUHOKHCIOT.
XHWMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHHYeCKHX
COCIMHEHMM, peakKiusi TMOJIMKOHACHCAIMH, O0pa3oBaHUE TMENTUIHON CBSI3H.
buonornueckoe 3HaueHnEe aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 MTENTUIOB.

benku kak mnpupoaHble mnoivMmepbl. llepBuuHasi, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB: THUAPOJIU3, JACHATYypalus,
KaueCTBEHHbIE PEaKLUU Ha OEJIKH.

OKCIIEpUMEHTAJIbHBIC METO/IbI W3YYCHUS BEILIECTB u ux

OPEBpPALICHUN: pACTBOPEHUE OEIKOB B  BOJE, JcHarypauus O€IKOB Ipu

HarpeBaHWUM, [IBETHHIC PEAKIIMU Ha OCJIKU, pelieHrne SKCIEPUMEHTAJIBHBIX 33]1a4 10
TemMaM «A3O0TCOoJepKalllue OpraHuueckue coeauHeHus» u «Pacrno3HaBaHue
OPraHUYECKUX COCIUHECHUI.

BbicokoMoieKyJIsIpHbIE COeTHHEHNS .

OCHOBHbBIC TOHSTHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALlMU, CPEIHSS MOJICKYJIsIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIUHEHHA —
MOJIMMEPU3AIS U TTOJTUKOHICHCALIHS.



[Tonmumepuble Matepuanbl. [lmactmaccel  (MOJUATUIICH, TMOJUIIPONUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJMMETHIMETaKpHIAT, MOJHUKapOOHATHI,
noJIdTUIICHTEpePTaNarT). Y Trim3amus 1 nepepadboTka miacTuka.

D1acTOMEPHI: HATypabHBINI Kay4yK, CUHTETHYECKUE Kay4qyKu
(OyTaaMeHOBBIM, XJTOPONPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BosnokHa: HaTypalibHbIE€ (XJIOIMOK, IIEPCTh, WIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmmepsl CHEeUaIbHOTO Ha3HAYEHHUS (Tedmon, KEBJIap,
AJIEKTPOIPOBOISIIIKE MOJIMMEPDI, OMopa3iaraeMble MOJIUMEpHI).

OKCepUMEHTAIbHbIE METO/IbI V3YYCHHUS BCIIECTB u ux

IPEBPAIICHUI: O3HAKOMJICHHE C oOpasllaMu TPHUPOAHBIX U HCKYCCTBEHHBIX

BOJIOKOH, IIACTMACC, Kay4yKOB, PEIICHUE SKCIEPUMEHTAIBHBIX 33Ja4 MO TEMeE
«Pacno3HaBaHue miacTMacc U BOJIOKOHY.

PacuérHble 3aa4u.

Haxoxnaenue MoyekyiasipHOMl (OpMyJibl OPraHUYECKOro COEIUHEHHUS IO

MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOMSIIMX B €0 COCTaB, HAaXOXJIEHUE
MOJICKYJISIPHOM  (pOpMYJIbI OPraHUYECKOro COeAUHEHHST Mo Macce (00béMy)
POIYKTOB CrOpaHus, MO KOJUYECTBY BemiecTBa (Macce, 00bEMY) IPOTYKTOB
peakMy W/WIW HMCXOAHBIX BEIIECTB, YCTAHOBJICHWE CTPYKTYPHOU (OPMYIIbI
OpraHWYECKOTO BEIIECTBA HA OCHOBE €r0 XWMHYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYeHHS, OMNpe/eNieHue JOJM BbIXOJIa MPOJYKTa PEaKIMU OT TEOPETHUYECKU
BO3MOYHOTO.
MexnpeaAMETHBIE CBSI3HU.

Peanuzanus MeXOpeaIMETHBIX CBA3EH IIPU U3YYEHUN OPraHUYECKOM XUMHUU B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHWE KaK OOIHUX €CTeCTBEHHO-
HAay4yHbIX [OHATUM, TAaK W TOHATUH, NPUHATBIX B OTAEIBHBIX I[pEeAMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBIN (DAaKT, rUIMOTE3a,
TEOpHUsl, 3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, HaOIIOIEHUE, H3MEpPEHUE,
3KCIIEPUMEHT, MOJIENIb, MOAECITUPOBAHUE.

®duszuka: Marepus, aroM, DJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKUIl YpOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI U3MEPEHUs, CKOPOCTh, IHEPruf,
Macca.

buomorusi: kierka, oOpraHusM, S3KOcHUCTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTEepOTPO(PHBIA TUIl MUTAHUSA, OpOKEHUE,
dboToCUHTE3, MAbIXaHWE, OEJKH, YTIEBOJbI, KUPbl, HYKICHMHOBBIE KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hple HCKOMAEMbIE, TOILTUBO.



TexHonorus: IMUOICBBIC IIPOAYKTbI, OCHOBBI PAIIMOHAJIBHOIO IIMTAHWA,
MOIOIIUE CPpCACTBA, MATCPpUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYCCKHNX BOJIOKOH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUNU
HA YTJIYBJIIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHN A



JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHUCTEMHO-AESTENBHOCTHBIM MOAXOIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHMs BBIAEICHBI CJIEAYIOLUIME COCTABISIOLINE: OCO3HAHUE
OOyYaroIMUMUCd POCCUICKOW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAaMOOIIPENEIICHUIO; HaJTUUhe MOTUBALUU K
00y4eHHI0; TOTOBHOCTh M CIOCOOHOCTh OOYYarOUMXCsi PYKOBOICTBOBATHCA
OPUHATBIMM B OOIIECTBE NpaBUJIaMU W HOpPMaMu I[IOBEJICHHUS; HaJIU4YWe
IIPaBOCO3HAHUS, DKOJOTUUECKON KYJIbTYpPBI; CIIOCOOHOCTh CTAaBUTh LIEIHU U CTPOUTH
KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS IpeaMeTa «XUMHUSD»  OTPAKAIOT
c(OpMHPOBAHHOCTh ONbITa IO3HABATEILHOM M MPAKTUYECKON J1€ATEIbHOCTH
oOyJaromuxcs B poliecce peaan3anuu 00pa30BaTeIbHON AesITebHOCTH.

JInyHOCTHBIE pe3ysibTaTbl OCBOEHUS TMpeaMeTa «XUMHUS»  OTPaXKaroT
c(OpMHPOBAHHOCTh OINbITa IO3HABATEILHOM M MPAKTUYECKON J1€ATEIbHOCTH
oOydaroluxcsi B IpOLEcce peaan3aliuy 00pa30BaTEIbHONU JEATEIBHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpa:kaIaHCKOro BOCIMTAHMA:

OCO3HaHMS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MMPABONOPAJIKY;

IOpPEJCTaBICHUs] O COLUAIbHBIX HOpPMax M MpaBUiaX MEKIMYHOCTHBIX
OTHOLUEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN yYE€OHBIX U MO3HABATENbHBIX 3a/1ay, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMUMaThb M NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX MPU aHAJIU3€ Pa3IuYHbIX BUIOB YUEOHOU EATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

IICHHOCTHOI'O OTHOLIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HAacCJIEIHIO
OTEYECTBEHHOW XUMUU;

YBaXEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOIrO
IIPUJIOKEHHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX HKCIIEPUMEHTAJIBHBIX  IOHCKOB,
IIOCTOSTHHOI'O TPyZAa YYEHBIX U IIPAKTUKOB;

MHTEpPECA M II03HABATEIbHBIX MOTUBOB B IIOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOPMalHUU O MEPEIOBBIX JTOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHOMN
XMWY,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS



HPaBCTBEHHOI'O CO3HAHMUSI, 3STUYECKOr0 OBEICHHUS;

CIIOCOOHOCTH OLIEHMBATH CUTYallMH, CBSI3AHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJACHHE U MOCTYIKH CBOMX TOBApHUIIECH C
NO3ULMK HPABCTBEHHBIX U IPABOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMHupOBaHUS KYJILTYPbI 3[I0POBbSI:

NOHUMAaHUs IIEHHOCTEH 370poBOoro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOtoicHUs MpaBuil O€30MacHOro oOpallleHusl C BeIleCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM IEATEIBHOCTH;

NOHUMAaHUs 1I€HHOCTM TMpPaBWJI HHJUBUAYAJIbHOTO U  KOJUIEKTUBHOIO
0e301acHOro MOBEACHUS B CUTYalLUsAX, YTPOKAIOIIMX 3JOPOBbIO U KU3HHU JIOJIEH;

OCO3HAHMS TOCJIEJCTBUN U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpeOIeHUS
AJIKOT0J1s, HAPKOTUKOB, KypEHUS );

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATEIbCKON
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U  JAPYrHMX BHAAX
NeSITEbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHUH NPaKTUYECKUX 3aaad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY U3YYEHUIO MPOQPeccuil pa3iIuyHoro pojaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHHS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyJa U pe3ysibTaTam TPYA0BOH JAEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBUAYaJbHOM TpaeKTOPUH
oOpazoBanusi, Oyaymied MpoPecCur W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

DKOJIOTUYECKU 11eJ1eCO00Pa3HOro OTHOIICHHS K MNPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIie;

NOHUMAaHUS TJ100aIbHOTO XapakKTepa SKOJOTUYECKUX MpoOJeM, BIUSHUS
IKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOJAHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH MCIOJb30BaHUSl JOCTUKEHUN XUMHH IS
pelIeHusl BOIPOCOB PALIMOHAIBHOIO TPUPOAOIIOIb30BaHNUS;



AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCAIIMX BpEd OKpPYKAOLIEH
OPUPOJHON Ccpelie, YMEHHS IPOrHO3UPOBATh HEOJArONPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA MPEANPUHAMAEMBIX JEUCTBUM U IPEJOTBPAILATD UX;

HaJIM4yus Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYPBHI,
OIbITa NEATEIbHOCTH DKOJIOTHYECKON HaIlpaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCS MMM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOM U COLUAIBHOMN
IpPaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJIOTHUHU
xemohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHMMAHUSl CcHenuPUKM XUMUM KaK HayKd, OCO3HaHus €€ poju B
(GopMUpOBaHHUN PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IpeacTaBieHus] 00 OKpYXalolleM MUpE Kak O €IMHCTBE MPUPOAbI U YETOBEKa, B
NO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEIICHWH NpoOJIeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAUMMOCTM XHUMHUHM JJII  COBPEMEHHOMU
UUBUJIM3AUAN: B €€ T'YMAaHMCTUYECKOM HAIPaBICHHOCTH W BaXHOW pPOJIA B
CO3JJaHUM HOBOW 0a3bl MaTepUAIbHOM KyJIbTYpbl, B PEHICHUH T100aIbHbIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M 3KOJIOTMYECKOM 0€30MacCHOCTH, B PA3BUTUU MEIUIIMHBI, O0ECIICUCHUH
YCIIOBUM YCHEUIHOTO TPYy/a U IKOJIOTMYECKH KOM(DOPTHON KU3HHU KaKIOTr0 YJIECHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAO0B
MO3HAHMS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIb30BaTh
noJiy4aemble 3HAHMS JIJIsl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUI, YMEHUS JIeJ1aTh 00OCHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HAay4HbIX (AKTOB M MMEIOIMIUMXCS JIaHHBIX C IIeJIbI0 TOJy4YEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHYECKUE 3HAHUS IS
penieHust Ipo0sieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpECA K NO3HAHMIO, UCCIIEIOBATEIBCKON AEATENBHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOECHHOCTSIM TpyJZla B pa3auyHbIX cepax MmpopecCuoHaTIbHON

NEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI



MeranpenMeTHbIe Pe3yabTaThl OCBOCHUSI MPOTrpaMMbl 10 XMMHUHM HAa YPOBHE
cpeaHero o0IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYNMEBIC JINIE: dhopMupoBaHUS MUPOBO33PEHUS O0yJaroIuXCcs
MEXIUCHUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHAayYHbIE MOHATHS, OTPakarollnue
[EJTOCTHOCTh HAy4YHOM KapTUHbI MHUpa U CHeUMPUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepwuisi, BEIIECTBO, SHEPTHUsl, SBJICHUE,
poIiecc, CUCTeMa, Hay4YHbIM (hakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIeIOBaHNE, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHBIC JEWCTBHUS (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
pEryJISITUBHBIE), 00€CIEUNBAIOIINE dbopmupoBaHue GyHKITMOHATHHON
IPAMOTHOCTH M COITMATILHON KOMITETCHITUN 00YyYarOIINXCS;

CIIOCOOHOCTH oOyyarommuxcs HCII0JIb30BaTh OCBOCHHBIC
MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JEeUCTBUS B IO3HABATEIIBHOM U COLIMAJIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJISTUBHBIMU
JICHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCcAJbHbIE YUeOHbIe 1eHCTBUSA

1) 0a30Bble JIOTHYECKHE 1€HCTBUSI:

CaMOCTOSITEIbHO  (OPMYJUPOBATH M aKTyaJIM3UpOBaTh  MIpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh IEJH JeATCIIbHOCTH, 3ajJaBas IMapaMmMeTpbl U KPUTEPUU UX
JTIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThl AEATEIBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

UCIIOJB30BaTh TMPU OCBOCHUW 3HAHUM TPUEMBI JIOTMUECKOTO MBIILICHUS:
BBIJIC/ISITh XapaKTEPHbIE MPU3HAKU TOHSTUN M YyCTAaHABJIMBATH UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITHS JJIsI OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAaHUS U KPUTEPUU I KiIacCH(pUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKLINM;

YCTaHABJIMBAaTh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXKAY HM3y4YaeMbIMHU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUS (MHIYKTUBHBIC, JCIYKTHUBHBIE, IIO
AQHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUUS B PacCMaTpPHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BBIBOJIbI U 3aKJIFOUCHUS;

MIPUMEHSTh B TMPOIECCE MO3HAHUS HCMOJIb3YeMbIE B XUMHUHU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) OJJIEeMEHTa, XuUMuUYeckas (opmysia, ypaBHEHHUE XWMHUYECKOU
peaKkIMu — TMPU PEIICHUU Yy4YeOHBIX IMO3HABATEIBHBIX W TPAKTHYCCKUX 3ajad,



IPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABIICHUS TSI BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB M3y9YaeMbIX BEIICCTB M XUMUUECKHX PEAKIIUH.

2) 6a30BbIe HCCJIeI0BaTEeIbCKUE JeCTBHS:

BJIAJ€Th OCHOBAMHU METOJOB HAYYHOTO IMO3HAHHUS BEHIECTB M XUMHUYECKHUX
peaKumii;

dbopMyIMpOBATH 1SN U 33]]a4H UCCIIEIOBAHUS, UCTIOIH30BAaTh TOCTABICHHbBIE
U CaMOCTOATEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCHl B KAaYECTBE HMHCTPYMEHTA
MIO3HAHUS U OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMbIX CY>KJICHUM;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIbBHOIO IIJJAHUPOBAHUS M IMPOBEIACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIupoBaTh
0000I1IEHHS Y BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIBTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJECIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENbCKOW M IPOEKTHOU
NeSTEIbHOCTH, TMPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IM4YHBIX
METOJI0B ITO3HAHMSL.

3) pabora ¢ nuHpopmManmeii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HMCTOYHWKAX HWHOOpMAIMU (HAY9IHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcebl HTEpHeTa), aHamM3UpoOBaTh WHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEICTABICHMUS], KPUTHUYECKU OILICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTb;

(GbOopMyIMpPOBaTh 3aMPOCHl M MPUMEHSTH PAa3JTMYHBIE METOJNBI MPU MOUCKE U
otbope wuHOpPMALUKM, HEOOXOIWMOM Ui BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT KCHOJIB30BAHUS HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA U PA3IUIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETTLHO ~ BBIOMpPATh  ONTUMAJIbHYIO  GOpMy  TpEACTaBICHUS
uHpopManuu (cxemsl, rpadUKu, AMArpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAy4HBIM S3bIK B KauecTBE CpeacTBa npu pabore ¢
XUMUYECKON uHMOpMaIuell: MPUMEHATh MEXIpeaMeTHble (pusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpeBHATYpbl, HOMEHKIATYPY;

UCITOJIb30BATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISATHOCTH.

KoMMyHHMKaTHBHBIEC YHHBEPCAJIbHbIC Y4eOHbIE JCHCTBHSA:



3aJjaBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI B XOJ€ TUAJIOra U/Uin
JUCKYCCUH, BBICKa3bIBaTh UJIeU, (DOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS IPEIJIOKEHHON 3a/1a4U;

BBICTYNIATh C IIPE3EHTALMEN pPE3ybTaTOB II03HABATEIBHON JEATEIBHOCTH,
HOJIYYEHHBIX CAMOCTOSTEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPaKTUUYECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
U3Y4YaeMbIX BEUIECTB, peaqu3aluy yueOHOro MpoeKTa, U (GOpMYyIHPOBATH BBHIBOABI
0 pe3ysbTaTaM IPOBEAEHHBIX HCCIENOBAHUM MyTEM COINIACOBaHUS MO3ULMUN B
X0J1€ 00CYKIEeHHsI U 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHMBepcaibHbIe YU4eOHbIe NelCTBUSA:

CaMOCTOSITEJIHO IUIAHUPOBaTh M OCYILECTBISATH CBOK IO3HABATEIbHYIO
NEATENbHOCTh, ONpefenas €€ LeMM W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBAaTh MpeIaraeMblii aJrOpuUTM JACUCTBUN TpHU
BBIMIOJJHEHMHM Y4E€OHBIX M HCCIIEIOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ (exTUBHBIA €rOCOO HMX peleHuss C YYETOM IMOJYYEHUs HOBBIX 3HAHMM O
BELIECTBAX U XUMHUYECKUX PEAKLUSX;

OCYILECTBIATh CAMOKOHTPOJIb JESATEIIBHOCTM Ha OCHOBE CaMOAaHalIu3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATBI



[IpeaMeTHBIC Pe3yJIbTaThl OCBOSHHUS IIPOrPAMMbI IO XUMHUHU Ha YTIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHEro oOIero oOpa30BaHUs BKIIOYAOT CHEIH(PUICCKUE
JUTsl y4eOHOro npeameTa «XUMUs» HaydHbIe 3HaHUS, YMEHHS U CTIOCOObI AeHCTBUI
110 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30OBAHUIO 3HAHWMN, BUABI JCSITCIHHOCTH
M0 TIOJIYYEHUIO HOBOTO 3HAHHS M MPUMEHEHHUIO 3HAHWUW B PA3IMUHBIX y4eOHBIX
CUTYyaIIX, a TAK)KE B peaTbHBIX JKU3HCHHBIX CUTYyaIUAX, CBA3aHHBIX ¢ XuMuei. B
mporpaMme IO XHMHH TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOAaM
U3YYCHHUSI.

10 KJIACC

[IpeameTHBIe pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSDY
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEICTABIICHUN: O MECTE€ W 3HAYCHUU OPTraHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00ECIEeUEeHUU YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYCCKOMN, YIHEPTETHICCKON U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIAUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HUCTOYHHKOB DHEPTHH, B o0ecreyeHn parroHaIbLHOTO
PUPOJIONIOIB30BaHUs], B (OPMUPOBAHWU MHUPOBO33PEHUS U OOIICH KYyJIbTYpPhI
YelloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CPEJIE;

BIAJCHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAfOIINUE TIOHITHS — XUMHYECKUN 3JIEMEHT, aTOM, PO U dJIEKTPOHHAS
obojiouka aroma, s-, P-, O-aroMHbIE OpOWMTANIM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHUS aToMa, THUOpUau3aIusi AaTOMHBIX OpOUTalie, WOH, MOJEKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTCTICHh OKUCJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIIa, paguKal, CTPYKTypHbIe (opmynbl (pa3BEpHYTHIE, COKpaIIEHHBIC,
CKEJIETHBIE), u3oMepus CTPYKTYpHas u MPOCTPAaHCTBEHHAS
(reomeTpHuUecKas, ONITHYECKas), HW30MEPHl, TOMOJIOTHMUYECKHI ps, TOMOJOTH,
YTIEBOJAOPOABI, KHUCIOPOA- M a30TCOJAEp)KAlllue OpPraHUYECKHe COCIUHEHMUS,
MOHOMEp, MOJHUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIMHEHUS;
TEOpUH, 3aKOHBI (mepuoanueckuii 3akoH JI. 1. MennaeneeBa, Teopusi CTpOEHUS
opranuyeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAaHCHHS W TIPEBpAICHUS DJHEPTUU TMPHU XUMHUYCCKUX PEaAKITUIX),
3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3bIK XWMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalle B OCHOBE NOHMMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX
SIBJICHU; NPEACTaBICHUST O  MEXaHW3Max  XUMHUYECKUX  PEaKIHi,
TEPMOJIMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HX TMPOTEKaHUs, O
B3aMMHOM BIIMSHHM aTOMOB W TPYIIII aTOMOB B MoJeKyJax (MHAYKTUBHBIN W



Me3oMepHbIi 3¢ dexTsl, opueHTanTHl | u Il pona); dakromornueckue cBeIeHHS O
CBOMCTBax, COCTaBe, MOJYYEHHMHM M OE€30MaCHOM MCIOJb30BAaHUM BaKHEHIIMX
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKON JEATEIBHOCTH YeIOBEKa, OOIINX
HAy4YHBIX MPUHIMIIAX XUMUYECKOTO IMPOU3BOACTBA (Ha IpHUMEpe MPOU3BOJICTBA
MeTaHoJIa, epepadoTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
ONMCAaHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCITOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHHUS! MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHMYECKUX
BELIECTB;

COCTAaBJIATh YPABHEHUSI XMMHUYECKMX PEAKIM U PacKphIBaThb UX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOI0 0ajaHca 3TUX peakUuid, peakuil HOHHOro OOMeHa MyTEéM
COCTABJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBATh MOJEIIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJI WILTIOCTPALUU
UX XMMHAYECKOI'0 U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne  COEIMHEHWH, JaBaTh UM  Ha3BaHUS 1O  CHUCTEMaTUYECKON
HomeHknatype (IUPAC) u npuBOIuThH TpUBUAIbHBIE HA3BaHUS MJs OTIEIbHBIX
Ipe/CTaBUTENIe OPraHNYeCKUX BEIIECTB (ITUJICH, alleTWJIEH, TOJMYOJ, TIUIEPUH,
ATUJIEHIJUKOIb, (EeHON, (QopManbIerujl, aueTaiblerujl, aleToH, MypaBbUHaA
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAsA, TaJIbMUTUHOBAsI KHCIIOTHI,
[VIMIMH, ajlaHuH, MalbTo3a, (PpyKTO3a, aHWJINH, TUBHHUII, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTue);

chOpPMHUPOBAHHOCTh ~ YMEHUS OMPENEIATh BUJ XUMHUYECKOM CBS3H B
OpraHUYEeCKUX COEJIMHEHMSIX (KOBAJICHTHAs M WOHHAas CBsI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOpPMHUPOBAHHOCTh YMEHUS MPUMEHSATh TMOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux Bemiects A. M. ByTiiepoBa 1151 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepru30BaTh COCTaB, CTpOEHUE,
¢u3znyeckue M XUMHYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENECH PpPa3IMUHBIX
KJIACCOB OPTaHMYECKUX BEILIECTB: aJTKAHOB, LIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
AJIKWHOB, apOMAaTUYECKHX YTJIEBOAOPOJAOB, CIUPTOB, AJIbJIETHIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUHN U
aMUHOB, AMHUHOKHUCIIOT, OEJIKOB, YTIJEBOJOB (MOHO-, - W TMOJUCAXapHIOB),



WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKIAYy HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIMX XHMHYECKUX PEAKIMH C MCIOJIB30BAaHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh yYMEHHS MOATBEPKAATh Ha KOHKPETHBIX IpPUMeEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX COSTMHCHHUH OT
KPaTHOCTH M THUIIA KOBAJICHTHOMU CBSI3U (OG- U T-CBS3M), B3AUMHOT'O BIIUSIHHUSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTICBOJIOPOIHOTO
CeIpbsi  (HepTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
IPAKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CHUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICTICHHOM) U YMEHUS TPUMEHSITh OTH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE ONEpPAllMU MBICIUTEbHON
NEATETPHOCTH — aHAJIM3 W CUHTE3, CpaBHEHHME, O0O0OIIECHHE, CHCTeMaTH3alluIo,
BBISIBJIEHUE MPUYNHHO-CJIC/ICTBEHHBIX CBSI3€W — JJI M3YUYEHUS! CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISITH B3AaUMOCBS3h XUMUYECKUX 3HAHUI C
MOHATUSAMU M TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JIIS
Oojee  OCO3HAHHOTO TOHUMAaHUS  CYIIHOCTH  MAaTepUaJbHOTO  €IMHCTBA
MUpa, UCTIOJB30BATh CHCTEMHbIC  3HAHUS 10  OPraHWYecKOW XUMHUU IS
OOBSCHEHHS W TPOTHO3UPOBAHUS SIBIICHUM, HWMEIOIINX ECTECTBCHHO-HAYYHYIO
IIPUPOAY;

cOPMHUPOBAHHOCTh ~ YMEHUU: MPOBOJUTHh  PACU€Thl 10  XUMHYCCKUM
dbopMynam M ypaBHEHHSIM XUMHYECKUX PEAKITMI C MCIOJb30BaHUEM (DU3UICCKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHUYCCKOMN
dbopMyIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
POyKTaM CrOpaHus, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MTPOTHO3UPOBAThH, AHATM3UPOBATh M OIICHUBATH
C TO3UUMKA  DKOJOTMYECKOM  OE€30MacHOCTH  TOCIEACTBUSA  OBITOBOM U
MPOU3BOJICTBEHHON JIEATENBHOCTA 4YEJOBEKa, CBA3aHHOM C MepepadoTKOU
BEIIECTB, UCTOIb30BATh MOJYyUYEHHbIC 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMHCH;

chOpMHUPOBAHHOCTh YMEHHUMN: CAaMOCTOSTEIBHO IUIAHHUPOBATH M TPOBOIUTH
XUMUYECKUNA HDKCIEPUMEHT (MOJIydeHHE W M3YyUYE€HHE CBOMCTB OpPraHUYeCKHUX
BEIECTB, KA4YECTBEHHBIE PEaKIWH YIJIEBOJOPOAOB pPAa3IUYHBIX KJIACCOB U
KHUCIIOPOJICOIEPKAIMUX OPraHMYECKUX BEIECTB, PEIICHHE AKCIEPUMEHTATBHBIX
3a/1ad 1O PACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOIIOACHUEM IPaBHII



Oe3omacHOro OOpaleHusi ¢ BemecTBaMU H J1a0OpPaTOpHBIM 000pPYIOBaHUEM,
dbopMynupoBaTh 1€Nb HCCIEAOBAHMS, NPEACTABIATh B pa3inyHON (opme
pe3yNIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coOJI01aTh MpaBUila SKOJOTMYECKHU 1e1ecO000pa3HOro MOBEAEHUSI B OBITY U
TPYJAOBON JEATEIBHOCTU B LIEISX COXPAHEHUS CBOETO 3/10pOBbs, OKpY’Karolen
IIPUPOIHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKUBbIE OPraHU3MBI
onpeeaEHHBIX OPraHUYEeCKUX BEIIECTB, MOHUMAas cMbIch nokazarens [TK;

aHAJIM3UPOBaTh 1€J1€CO00PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
IPOMBILIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JI1b34;

c(OPMHUPOBAHHOCTh YMEHMII: OCYUIECTBIATh L€JCHANPABICHHBIA OUCK
XUMHYECKON MH(GOpPMAIIUU B Pa3IMYHBIX UCTOUYHUKAX (Hay4Has U yueOHO-HAydIHAs
JaUTEpaTypa, cpelncrtBa MaccoBoi uHbopmauuu, WHTepHer wu  apyrue),
KPUTHUYECKH aHATH3UPOBATH XUMUYECKYTO uHpopmanuio, nepepadbaTbIBaTh €€
U MCIIOJIb30BaTh B COOTBETCTBHUHU C IMOCTABICHHON yueOHOMU 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Ne HaumeHnoBanue pa3nenoB u TeM KoanuectBo uacon OnexTpoHHbIe (LU POBbIE) 00pa30BaTEIbHbBIE PECYPCHI

/1 MIPOTPAMMBI Bcero | Kontponsnbie | IlpakTuueckue

paboThI paboThI
Pasnea 1. TeopeTuyeckue 0OCHOBbI OPraHNYeCKOi XUMHUH
1.1 | Ilpenmer opranuyeckoit xumun. Teopwust 8 0 0 https://academy-content.apkpro.ru/lesson/a9f3d191-5ele-
CTPOEHHS OPTaHMYECKUX COCAMHEHHH A. 4e24-ac02-efh16fa49f6a https://myschool.edu.ru
M. Bytneposa https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bubaunorexa IIOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

J106aBUTh CTPOKY

Hroro no pazueny 8

Paznea 2. YrieBoaopoanbl

2.1 | TlpenenbHbie yIIeBOAOPOIBI — ANKAHBI, 5 0 0 https://academy-content.apkpro.ru/lesson/258ddc06-ec23-

[IUKJTOATKAHbI 473c-b3d7-ed82fcaddd02 https://myschool.edu.ru
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bub6mmoreka [IOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

2.2 | HenpenenbHbBIE YTIIEBOAOPOIbI: AJTKEHBI, 14 0 1 https://academy-content.apkpro.ru/lesson/4038171e-4158-

aJIKaTUCHBI, aJTKUHBI 4bd1-ae98-18dc1cfh9399 https://myschool.edu.ru
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bu6mmoreka IIOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

2.3 | ApoMaTHUYECKHUE YTICBOIOPOIbI (APCHBI) 8 0 0 https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4 https://myschool.edu.ru
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bub6mmoreka IIOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

2.4 | TlpupoHbIC HCTOYHHUKH YTIIEBOJOPOIOB 4 0 0 https://lesson.edu.ru/04/10 https://myschool.edu.ru

U UX nepepaboTka

https://myschool.edu.ru https://educont.ru/?utm_source=eljur



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubdauorexa I{OK https://m.edsoo.ru
https://resh.edu.ru/ https://www.yaklass.ru/

2.5 | 'ayloreHnpou3BOHbIC YTIIICBOAOPOIOB 4 1 0 https://lesson.edu.ru/04/10 https://myschool.edu.ru
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bub6mmoreka [IOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

J106aBUTB CTPOKY

Hroro no pazneny ‘ 35 \

Paznea 3. Kuciiopoacoaep:xaiiue oprannyecKue coeJuHeHns

3.1 | Cnuptel. Oenomn 11 0 1 https://academy-content.apkpro.ru/lesson/5439¢18b- 7440-
4b6f-bf84-c04fad71694f https://myschool.edu.ru
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bu6mmoreka IIOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

3.2 | KapOGoHuibHbIE COCTMHEHUS: 21 0 1 https://academy-content.apkpro.ru/lesson/8664b319-0ba3-

aJbJETH/IBI B KeTOHBI. KapOoHOBBIC 4945-b076-ch7ae5858b90 https://myschool.edu.ru

kucinoThl. CrioxHbIe 3GupsL. XKups https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bubaunorexa IIOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

3.3 | YrueBosl 9 1 0 https://academy-content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0 https://myschool.edu.ru

Jl06aBUTb CTPOKY

Hroro no pazgeny \ 41 \

Pa3znen 4. A3oTcoaepxaiiye opranudeckue coeIMHeHUus

4.1 | AMuHbl. AMHHOKHUCIOTHI. beku 12 1 2 https://academy-content.apkpro.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e https://myschool.edu.ru
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bu6mmoreka [{OK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

J106aBUTH CTPOKY

Htoro mo pazneny ‘ 12 \

Pa3nen S. BoicOKOMOJIEKYJIsIPHBIE COeTMHECHUS

5.1 ‘ BBICOKOMOIEKYIISIpHBIE COSTUHEHHSI ‘ 6 \ 0 1 ‘ https://lesson.edu.ru/04/10 https://myschool.edu.ru



https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/5439c18b-
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://myschool.edu.ru/
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/
bubnmoreka [IOK https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

J106aBUTB CTPOKY

Hroro mo pasueny 6
Jlo6aBuTH MOy b

Jlo6aBuTh pazaen

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KosmmuecTBo yacos Hara DneKkTpoHHBIC U(POBBIE 00pa30BATEIHLHBIC
n/m Bcero | Konrponbnsle | [IpakTtuueckne | u3ydeHus pecypcebl
paboThI paboThI

1 [Ipenmer u 3HaYCHHE OpraHUYECKON 1 0 0 05.09.2023 | https://educont.ru/?utm_source=eljur
XMMUH, TIPEJICTABICHUE 0 MHOTOOOpa3uu https://edu.skysmart.ru/ bubauoreka ITOK
OpPTaHUYECKHUX COSIMHECHHIA https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

2 DJIEKTPOHHOE CTPOCHHE aToMa yriepo/a 1 0 0 07.09.2023 | https://educont.ru/?utm_source=eljur
(oCHOBHOE U BO30YKIEHHOEC COCTOSIHHS). https://edu.skysmart.ru/ buoarorexa [JOK
BasneHTHBIE BO3MOXXHOCTH aTOMa https://m.edsoo.ru https://resh.edu.ru/
yriepoja https://www.yaklass.ru/

3 XuMH4YecKas CBSI3b B OPraHHUECKUX 1 0 0 08.09.2023 | https://educont.ru/?utm_source=eljur
COeIMHEHUAX. MeXaHU3Mbl 00pa30BaHUs https://edu.skysmart.ru/ Bubmmorexa [JOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.edsoo.ru https://resh.edu.ru/
CBsI3El https://www.yaklass.ru/

4 Teopus cTpoeHus: OpraHuuecKux 1 0 0 12.09.2023 | https://educont.ru/?utm_source=eljur
coequrenuii A. M. bytineposa https://edu.skysmart.ru/ budauoreka ITOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

5 Buasr n3oMepun: CTpyKTypHas, 1 0 0 14.09.2023 | https://educont.ru/?utm_source=eljur
MIPOCTPAHCTBEHHAS. DIICKTPOHHbIE https://edu.skysmart.ru/ bubmmorexa [JOK
3¢ heKTHI B MOJIEKYIaX OPraHUYeCKUX https://m.edsoo.ru https://resh.edu.ru/
COCIMHCHUI https://www.yaklass.ru/

6 [Mpexacrasienue o KiIacCUPpUKAUA U 1 0 0 15.09.2023 | https://educont.ru/?utm_source=eljur
cHCTeMaTHYeCKasi HOMEHKIIATypa https://edu.skysmart.ru/ bubnuorexa IIOK
(IUPAC) opranu4eckux BeIIeCTB https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

7 Knaccudukanus peakuuii B 1 0 0 19.09.2023 | https://educont.ru/?utm_source=eljur

OPraHNYEeCKOU XUMHH

https://edu.skysmart.ru/ bubauoreka I[TOK
https://m.edsoo.ru https://resh.edu.ru/
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https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

8 Cucrtemartuzanus ¥ 0000IICHIE 3HAHHIH 21.09.2023 | https://educont.ru/?utm_source=eljur

0 TeMe https://edu.skysmart.ru/ buoarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

9 AJIKaHbBI: TOMOJIOTHYECKHI PsifI, 001Iast 22.09.2023 | https://educont.ru/?utm_source=eljur
bopmyiia, HOMEHKJIATYpa U H30MEpus, https://edu.skysmart.ru/ Bubmmorexa [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru https://resh.edu.ru/
CTPOCHHUE MOJICKYJI https://www.yaklass.ru/

10 | ®usnyeckue U XUMUIECKUE CBOWCTBA 26.09.2023 | https://educont.ru/?utm_source=eljur
aJIKaHOB https://edu.skysmart.ru/ bubauoreka ITOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

11 | HaxosmeHue ajJKaHOB B IIPHUPOJIE. 28.09.2023 | https://educont.ru/?utm_source=eljur
CriocoOBblI MoJTyueHUs U IPUMEHCHHE https://edu.skysmart.ru/ buoarorexa [JOK
aJIKaHOB https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

12 | Huxioankausl: o0mias popmyia, 29.09.2023 | https://educont.ru/?utm_source=eljur
HOMEHKJIaTypa ¥ H30MepHsi, 0COOCHHOCTH https://edu.skysmart.ru/ bubnuorexa IIOK
CTPOCHHS U XUMUYECKUX CBOKCTB, https://m.edsoo.ru https://resh.edu.ru/
crocoObl NOMYUYEHUS] M MPUMEHEHHUE https://www.yaklass.ru/

13 | Pemenue pacy€THBIX 33124 Ha 03.10.2023 | https://educont.ru/?utm_source=eljur
OTpeIeIeHHEe MOJIEKYIISIPHON (hOPMYJIbI https://edu.skysmart.ru/ buoarorexa [JOK
OpPraHHYECKOro BEIIECTBA [0 MACCOBBIM https://m.edsoo.ru https://resh.edu.ru/
JIOJISIM aTOMOB 3JICMEHTOB, BXOISIINX B https://www.yaklass.ru/
ero cocra. CucremaTusanus u
000011IeHrE 3HAHUH I10 TEME

14 | AnkeHbl: TOMOJOTHYECKUH psil, o0Imas 05.10.2023 | https://educont.ru/?utm_source=eljur
(dbopmysia, HOMEHKJIATYpa, 3JCKTPOHHOE U https://edu.skysmart.ru/ buoarorexa [JOK
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI. https://m.edsoo.ru https://resh.edu.ru/
CTpyKTypHas U IUC-TPAHC-U30MEPHS https://www.yaklass.ru/

AJIKEHOB
15 | dusnyecKre U XUMUYECKHE CBOMCTBA 06.10.2023 | https://educont.ru/?utm_source=eljur
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https://educont.ru/?utm_source=eljur

ankeHoB. [IpaBuino MapkoBHHKOBa

https://edu.skysmart.ru/ bubauoreka ITOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

16 | CnocoObl osTyueHHs U IPUMECHEHUE 10.10.2023 | https://educont.ru/?utm_source=eljur

AJIKEHOB https://edu.skysmart.ru/ bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

17 | IIpaktuueckas padora Ne 1 mo Teme 12.10.2023 | https://educont.ru/?utm_source=eljur
"[Tony4eHue dTUIIEHA U U3YYECHHUE €TO https://edu.skysmart.ru/ bubnuorexa IIOK
CBOWMCTB" https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

18 | Pemenue pacy€THBIX 33124 Ha 13.10.2023 | https://educont.ru/?utm_source=eljur
orpeieIeHUEe MOJIEKYIISIPHOU (hOPMYJIbI https://edu.skysmart.ru/ bubauoreka ITOK
OpPraHUYeCKOro BEIICCTBA https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

19 | AnkaJuMeHbl: COMPSKEHHBIE, 17.10.2023 | https://educont.ru/?utm_source=eljur
M30JIMPOBAaHHbBIE, KyMYJIHPOBAHHBIE. https://edu.skysmart.ru/ bubmmorexa [JOK
Oco0eHHOCTH 3JCKTPOHHOTO CTPOCHHUSI https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

20 | Xumuueckue CBONCTBA COMPSHKEHHBIX 19.10.2023 | https://educont.ru/?utm_source=eljur
JTHEHOB https://edu.skysmart.ru/ bubarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

21 | CiocoObl MOTyYeHUs U PUMEHCHUE 20.10.2023 | https://educont.ru/?utm_source=eljur
aJIKaJMEeHOB https://edu.skysmart.ru/ bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

22 | AJNKHHBI: TOMOJIOTHYECKHIA PsiJI, 001Ias 24.10.2023 | https://educont.ru/?utm_source=eljur
(dhopMyIia, HOMEHKJIATypa, JIEKTPOHHOE U https://edu.skysmart.ru/ buoaurorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://m.edsoo.ru https://resh.edu.ru/
(hu3nueckue CBOCTBa https://www.yaklass.ru/

23 | XuMHUYecKHe CBOMCTBA aJIKHHOB 26.10.2023 | https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ bubarorexa [JOK
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https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

24 | KauecTBEeHHbIC PEaKIMK HA TPOIHYIO 09.11.2023 | https://educont.ru/?utm_source=eljur

CBA3b https://edu.skysmart.ru/ Bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

25 | CrocoObl MOTy4eHUs ¥ TPUMEHEHHE 10.11.2023 | https://educont.ru/?utm_source=eljur
AJIKMHOB https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

26 | Pemrenue 3ama4: pacy€Thl 0 YPaBHEHUIO 14.11.2023 | https://educont.ru/?utm_source=eljur
XUMHUYECKON peaKinu https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

27 | Cucremaru3anusi ¥ 0000IICHUE 3HAHHI 16.11.2023 | https://educont.ru/?utm_source=eljur
10 TEME https://edu.skysmart.ru/ bubarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

28 | ApeHbl: TOMOJIOTHYECKHUH psif, 00IIas 17.11.2023 | https://educont.ru/?utm_source=eljur
bopmyiia, HOMEHKIATypa. DIEKTPOHHOE https://edu.skysmart.ru/ buoarorexa [JOK
U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT https://m.edsoo.ru https://resh.edu.ru/
OeH30J1a U TOJTyOJIa, UX QU3UUECKHE https://www.yaklass.ru/

CBOWCTBA

29 | XuMHueckue CBOMCTBA apEeHOB: peaKluu 21.11.2023 | https://educont.ru/?utm_source=eljur

3aMeIleHHs https://edu.skysmart.ru/ bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

30 | XumuuyecKHEe CBOMCTBA apEHOB: PCAKIMH 23.11.2023 | https://educont.ru/?utm_source=eljur
MPUCOCTUHCHHUSI, OKHCIICHHE TOMOJIOTOB https://edu.skysmart.ru/ buoarorexa [JOK
OeH3oa https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

31 | OcoOCHHOCTH XMMUYECKHX CBOMCTB 24.11.2023 | https://educont.ru/?utm_source=eljur

CTHUpPOJa

https://edu.skysmart.ru/ Bubmuoreka [JOK
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https://www.yaklass.ru/

32 | Pemrenue pacu€THBIX 337a49 Ha 28.11.2023 | https://educont.ru/?utm_source=eljur
OIpeIeNICHUE MOJICKYJISIPHON (hopMyJIbI https://edu.skysmart.ru/ Bubmmorexa [JOK
OpPraHUYeCKOro BEIIeCTBA https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

33 | CriocoObl MOTy4eHHUs ¥ IPUMEHEHHE 30.11.2023 | https://educont.ru/?utm_source=eljur
apeHoB https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

34 | I'eneTHuecKas CBSI3b MEXKIY Pa3IUIHBIMU 01.12.2023 | https://educont.ru/?utm_source=eljur
KJIACCaMU YTJIEBOJOPO/IOB https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

35 | Pacuérel 10 ypaBHEHUSIM XUMUYECKUX 05.12.2023 | https://educont.ru/?utm_source=eljur
peakimii. CucreMatusaius 1 0000IIeHHe https://edu.skysmart.ru/ bubarorexa [JOK
3HaHUH 10 TeMe https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

36 | Ilpupoamusrii ra3. [TomyTHbIe HeTAHBIC 07.12.2023 | https://educont.ru/?utm_source=eljur
rassl https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

37 | KameHHbI# yroib U MPOAYKTHI €T0 08.12.2023 | https://educont.ru/?utm_source=eljur
nepepaboTKu https://edu.skysmart.ru/ bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

38 | Hedrb u criocoOsI €€ nepepaboTKH. 12.12.2023 | https://educont.ru/?utm_source=eljur
[IpuMeHeHHE IPOIYKTOB IIEpepabOTKU https://edu.skysmart.ru/ bubarorexa [JOK
HeDTH https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

39 | I'eneTnueckas CBSI3b MEXKIY Pa3IUIHBIMU 14.12.2023 | https://educont.ru/?utm_source=eljur

Kj1aCCaMHu yrijieBoaopoaoB

https://edu.skysmart.ru/ buoarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
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40 | l'ayoreHOMPOU3BOIHBIE YIIIEBOIOPOIOB: 15.12.2023 | https://educont.ru/?utm_source=eljur
3JIEKTPOHHOE CTPOCHHUE; PEAKIUH https://edu.skysmart.ru/ buoarorexa [JOK
3aMeIIeHUs TajoreHa https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

41 | [eitcTBue mmenovel Ha 19.12.2023 | https://educont.ru/?utm_source=eljur
raJoreHInpou3BOAHbIC. B3anMoelicTBre https://edu.skysmart.ru/ Bubmmorexa [JOK
JTUTaI0oreHaIKaHOB C MATHUEM M [IHHKOM https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

42 | CucremaTtu3zanus u 0000IICHIE 3HAHUIA 21.12.2023 | https://educont.ru/?utm_source=eljur
o paszaeny "YrieBoaopoasr” https://edu.skysmart.ru/ bubauoreka ITOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

43 | KouTpoabHast paboTa o Teme 22.12.2023 | https://educont.ru/?utm_source=eljur
"YriueBoaopoisr” https://edu.skysmart.ru/ budarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

44 | TlpenenbHbIC OTHOATOMHBIE CITUPTHI: 26.12.2023 | https://educont.ru/?utm_source=eljur
TOMOJIOTUYECKHit psif, 001ast popmyia, https://edu.skysmart.ru/ bubnuorexa IIOK
CTPOCHHUE MOJIEKYJI, H30MEPHS, https://m.edsoo.ru https://resh.edu.ru/
HOMEHKJIATypa, KIacCupuKarus, https://www.yaklass.ru/

(du3nyueckue cBoicTBa

45 | XumMudeckrue CBOMCTBA MPeIeIbHbBIX 28.12.2023 | https://educont.ru/?utm_source=eljur

OJIHOATOMHBIX CIIHPTOB https://edu.skysmart.ru/ buodarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

46 | CiocoObI MOJTYYCHUS U IPUMEHEHHUE 29.12.2023 | https://educont.ru/?utm_source=eljur
OJTHOATOMHBIX CITHPTOB https://edu.skysmart.ru/ bubarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

47 | IIpocTeie 3hUphl: HOMEHKIIATYpa U 11.01.2024 | https://educont.ru/?utm_source=eljur

M30Mepusi, 0COOCHHOCTH (PU3NIECKUX U
XMMHUYECKHX CBOMCTB

https://edu.skysmart.ru/ buoarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
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https://www.yaklass.ru/

48 | MHOroaTOMHBIE CIIUPTHI: ITUICHIIIUKOJIb 12.01.2024 | https://educont.ru/?utm_source=eljur
U DIIALEPUH, UX PU3HYECKHE U https://edu.skysmart.ru/ bubmmorexa [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

49 | CriocoObI MOJTYYCHUS U IPUMECHEHHUE 16.01.2024 | https://educont.ru/?utm_source=eljur
MHOT'0aTOMHBIX CIIHPTOB https://edu.skysmart.ru/ Bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

50 | deHoM: cTpOCHUE MOJIEKYIIHI, 18.01.2024 | https://educont.ru/?utm_source=eljur
¢busnyeckue cBoiicTBa. TOKCHYHOCTH https://edu.skysmart.ru/ bubauoreka ITOK
(denona https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

51 | Xumuueckue cBoicTBa (heHoIa 19.01.2024 | https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

52 | CiocoObI moy4eHus ¥ MPUMEHEHUE 23.01.2024 | https://educont.ru/?utm_source=eljur

dbenona https://edu.skysmart.ru/ Bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

53 | Ilpaktuueckas pabota Ne 2. Penienue 25.01.2024 | https://educont.ru/?utm_source=eljur
9KCIEPUMEHTAIBHBIX 33124 110 TEME https://edu.skysmart.ru/ buoarorexa [JOK
"Cnuptsl 1 peHob!" https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

54 | Cucremaruzanus U 0000IICHIE 3HAHHIA 26.01.2024 | https://educont.ru/?utm_source=eljur
0 TEMe https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

55 | Anbaeruanl ¥ KETOHBI: 3JICKTPOHHOES 30.01.2024 | https://educont.ru/?utm_source=eljur

CTpoeHHE KapOOHWILHOM TPYIIIIBL;
TOMOJIOTHYECKHE PsbI, 00mas Gpopmya,
M30MEpHsi U HOMEHKJIATypa

https://edu.skysmart.ru/ bubarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/
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https://edu.skysmart.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

56 | Anbaerusl ¥ KETOHBI: (PU3HUECKUE 01.02.2024 | https://educont.ru/?utm_source=eljur

CBOICTBa; peaKlUy MPUCOETUHEHUS https://edu.skysmart.ru/ buodaurorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

57 | Peakuuu OKMCIICHHUS M KAYECTBEHHBIC 02.02.2024 | https://educont.ru/?utm_source=eljur
PEaKIyK albIETUI0B U KETOHOB https://edu.skysmart.ru/ bubarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

58 | CriocoObl MOTy4eHus allbJACTHIOB U 06.02.2024 | https://educont.ru/?utm_source=eljur
KETOHOB https://edu.skysmart.ru/ budarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

59 | OgHOOCHOBHBIE ITPEICIIbHBIC 08.02.2024 | https://educont.ru/?utm_source=eljur
KapOOHOBBIE KHCJIOThI, 0COOCHHOCTH https://edu.skysmart.ru/ buoarorexa [JOK
CTPOEHHUS UX MOJICKYJI https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

60 | M3omepus 1 HOMEHKIIaTypa KapOOHOBBIX 09.02.2024 | https://educont.ru/?utm_source=eljur
KHCJIOT, X (PU3MYECKUE CBOMCTBA https://edu.skysmart.ru/ bubarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

61 | Xumuueckue CBOMCTBA MPeAETIbHBIX 13.02.2024 | https://educont.ru/?utm_source=eljur
OJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

62 | OcoOeHHOCTH CBOWCTB MypaBbHHOU 15.02.2024 | https://educont.ru/?utm_source=eljur
KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX https://edu.skysmart.ru/ bu6imorexa IIOK
KHCJIOT https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

63 | OcoOCHHOCTH CBOMCTB: HEMPEACTbHBIX U 16.02.2024 | https://educont.ru/?utm_source=eljur

apOMaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHUCIIOT

https://edu.skysmart.ru/ bubarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/
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https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/%E2%80%8C

64 | Ilonstue o MPOM3BOIHBIX KAPOOHOBBIX 20.02.2024 | https://educont.ru/?utm_source=eljur

KHCIIOT https://edu.skysmart.ru/ buodaurorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

65 | CriocoObl MOTy4eHusT U MPUMEHEHHUE 22.02.2024 | https://educont.ru/?utm_source=eljur
KapOOHOBBIX KHUCIIOT https://edu.skysmart.ru/ Bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

66 | CroxxHbIe 3(HUPHI: TOMOJIOTHYECKHUHN PSJI, 23.02.2024 | https://educont.ru/?utm_source=eljur
obrast hopMmyiia, H30MEPHS U https://edu.skysmart.ru/ budarorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

67 | dusnueckue ¥ XUMUYECKHE CBOMCTBA 27.02.2024 | https://educont.ru/?utm_source=eljur
3¢upoB https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

68 | Perrenue pacuéTHBIX 331a4: MO 29.02.2024 | https://educont.ru/?utm_source=eljur
YPAaBHCHHIO XUMHYECKON peakilnu, Ha https://edu.skysmart.ru/ bubarorexa [JOK
OTIpeICIICHUE MOJICKYJISIPHOU (hOPMYJIbI https://m.edsoo.ru https://resh.edu.ru/
OpPraHUYeCKOro BEIECTBA https://www.yaklass.ru/

69 | Ilpaktuueckas pabota Ne 3. Pemienue 01.03.2024 | https://educont.ru/?utm_source=eljur
IKCIEPUMEHTAIBHBIX 33734 110 TEME https://edu.skysmart.ru/ buoarorexa [JOK
"Kap6onoBbie kucioTsl. CIoxKHBIE https://m.edsoo.ru https://resh.edu.ru/
3¢upsr" https://www.yaklass.ru/

70 | XKupsl: cTpoeHue, pu3nyecKue u 05.03.2024 | https://educont.ru/?utm_source=eljur
XUMHYECKHE CBONCTBA (TUAPOIIN3) https://edu.skysmart.ru/ bu6imorexa IIOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

71 | OcoOEHHOCTH CBOMCTB JKHUPOB, 07.03.2024 | https://educont.ru/?utm_source=eljur
COJICPIKAIIUX OCTATKU HEMIPEACITbHBIX https://edu.skysmart.ru/ bubarorexa [JOK
KHUPHBIX KHCIOT. JKHUpPBI B IpUpo/ie https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

72 | Mblia KaK COJIM BBICIIHX KApOOHOBBIX 08.03.2024 | https://educont.ru/?utm_source=eljur
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https://educont.ru/?utm_source=eljur

KHCJIOT, UX MooIIee aeiicteue. IlorsTue
0 CUHTETUYECKHX MOIOIIMX CPEICTBAX
(CMO)

https://edu.skysmart.ru/ bubauoreka ITOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

73 | I'eHeTnueckas CBsI3b YIJI€BOJIOPOJIOB 12.03.2024 | https://educont.ru/?utm_source=eljur
KHCJIOPOACOACPIKAIIMX OPraHHYECKUX https://edu.skysmart.ru/ buoarorexa [JOK
BEILIECTB https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

74 | PacyéTpl 10 ypaBHCHUSAM XUMHUYCCKUX 14.03.2024 | https://educont.ru/?utm_source=eljur
peaximii https://edu.skysmart.ru/ Bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

75 | Cucrematu3anus 1 00001IeHNE 3HAHUHT 15.03.2024 | https://educont.ru/?utm_source=eljur
10 TEME https://edu.skysmart.ru/ bubauoreka ITOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

76 | OOmas xapaKTepUCTHKA YIIIEBOIOB U 19.03.2024 | https://educont.ru/?utm_source=eljur
Kiaccu(uKanus yriieBo10B (MOHO-, - U https://edu.skysmart.ru/ budarorexa [JOK
MOJIUCaXaPH/IbI) https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

77 | MoHocaxapusl: pU3HYECKHE CBONCTBA 21.03.2024 | https://educont.ru/?utm_source=eljur
HAXO0XJICHHUE B IPUPOJIC https://edu.skysmart.ru/ butinoreka IIOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

78 | IlpuMeHeHue TIIOKO3bI, €€ 3HaUCHUE B 22.03.2024 | https://educont.ru/?utm_source=eljur
KHU3HEIEATSIIbHOCTH OpraHu3Ma https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

79 | mcaxapuabl: caxapo3a, MalbTo3a U 04.04.2024 | https://educont.ru/?utm_source=eljur
nakTo3a. HaxoxaeHue B pupoJie u https://edu.skysmart.ru/ buoarorexa [JOK
[IPUMEHCHHE AUCAXapHI0B https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

80 | ITomucaxapuusl: CTpOCHHE 05.04.2024 | https://educont.ru/?utm_source=eljur

MaKpOMOJIEKYJI, hU3UYECKUe U

https://edu.skysmart.ru/ Bubmuoreka [JOK
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https://edu.skysmart.ru/

XUMHNYECKHUEC CBOﬁCTBa, IPUMCEHCHUC

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

81 | [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX 09.04.2024 | https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ Bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

82 | Pemrenue pacueTHBIX 3a7a4 Ha 11.04.2024 | https://educont.ru/?utm_source=eljur
OTIpe/IeIICHUE TOJIU BBIXO/1a IPOIYKTa https://edu.skysmart.ru/ buoarorexa [JOK
PEaKInH OT TEOPETHYECKH BO3MOXKHOTO https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

83 | Cucremaruzanus U 0000IICHIE 3HAHHIM 12.04.2024 | https://educont.ru/?utm_source=eljur
0 pasaeny https://edu.skysmart.ru/ buoarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

84 | KonTposbHas paboTta 1o teme 16.04.2024 | https://educont.ru/?utm_source=eljur
"Kucaopoacoaepskaliye opraHn4ecKue https://edu.skysmart.ru/ bubarorexa [JOK
coeuHeHUs " https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

85 | AMuHbI: KIaccu(UKaIus, CTPOCHUE 18.04.2024 | https://educont.ru/?utm_source=eljur
MOJIEKYJI, 00mas popmyiia, u3oMepus, https://edu.skysmart.ru/ buoarorexa [JOK
HOMEHKJIaTypa U (U3MUecKue cBoiicTBa https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

86 | Xumuueckue cBOCTBA ann(aTHUCCKUX 19.04.2024 | https://educont.ru/?utm_source=eljur
aMUHOB https://edu.skysmart.ru/ buodarorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

87 | AHWIMH: CTPOCHHE aHUIINHA, 23.04.2024 | https://educont.ru/?utm_source=eljur
0COOEHHOCTH XUMHUCCKUX CBOUCTB https://edu.skysmart.ru/ bubarorexa [JOK
aHMIHHA https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

88 | CrocoObl MoMy4eHus: ¥ MPUMEHEHHE 25.04.2024 | https://educont.ru/?utm_source=eljur

anmu(aTHIECKUX AMHUHOB

https://edu.skysmart.ru/ buoarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
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https://m.edsoo.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

89 | AMHHOKHCIIOTBI: HOMCHKIJIATYpa U 26.04.2024 | https://educont.ru/?utm_source=eljur
u3oMepusi, PU3MIECKUE CBOMCTRA. https://edu.skysmart.ru/ bubmmorexa [JOK
OTnenbHbIC TPEICTABUTEIH Ol https://m.edsoo.ru https://resh.edu.ru/
AMHHOKHUCIIOT https://www.yaklass.ru/

90 | XumuuecKkue CBONCTBA aMUHOKHUCIIOT, UX 30.04.2024 | https://educont.ru/?utm_source=eljur
OHMOJIOrMYECKOE 3HAUCHHE AMHUHOKHUCIIOT. https://edu.skysmart.ru/ Bubmmorexa [JOK
CuHTE3 ¥ THIPOJIN3 MTENTH/I0B https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

91 | benku KaKk NPUPOIHBIE TOTUMEPHI; 02.05.2024 | https://educont.ru/?utm_source=eljur
CTPYKTYPBI OEJIKOB https://edu.skysmart.ru/ bubauoreka ITOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

92 | XumuuecKue cBOMCTBa OCIIKOB 03.05.2024 | https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ bubmmorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

93 | A3oTcozepiKalye reTePOLUKINICCKUE 07.05.2024 | https://educont.ru/?utm_source=eljur
coenuHeHus. HyKiIeMHOBBIE KHUCITOTHI: https://edu.skysmart.ru/ Bubmmorexa [JOK
COCTaB, CTPOCHHE M OMOJIOTHYECKast POJTh https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

94 | Ilpaktuueckas pabota Ne 4. Penienue 09.05.2024 | https://educont.ru/?utm_source=eljur
IKCIEPUMEHTAIBHBIX 3374 110 TEME https://edu.skysmart.ru/ buoarorexa [JOK
"A3oTconepKalue OpraHndeckue https://m.edsoo.ru https://resh.edu.ru/
coeauHeHus " https://www.yaklass.ru/

95 | IIpakrtuyeckast pabora Ne 5. Pemrenue 10.05.2024 | https://educont.ru/?utm_source=eljur
IKCIEPUMEHTAJIBHBIX 3a71a4 110 TEME https://edu.skysmart.ru/ buoarorexa [JOK
"Pacrio3HaBaHHEe OpraHHYECKUX https://m.edsoo.ru https://resh.edu.ru/
coeiMHeHUI" https://www.yaklass.ru/

96 | KonTposbpHas paboTta 1o Teme 14.05.2024 | https://educont.ru/?utm_source=eljur

"AzoTcoaepxkaliue OpraHun4eckue
coenquHeHusa"

https://edu.skysmart.ru/ bubarorexa [JOK
https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/
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97 | OCHOBHBIE TIOHATHS XUMHHU 1 16.05.2024 | https://educont.ru/?utm_source=eljur
BBICOKOMOJICKYJISIPHBIX COSIMHEHUN U https://edu.skysmart.ru/ buodaurorexa [JOK
METOJIBI X CHHTE3a —IOJMMEPH3aLHs U https://m.edsoo.ru https://resh.edu.ru/
TTOJIMKOHICHCAITUS https://www.yaklass.ru/

98 | [Tmactmacchl. Y THIU3AIMS U 1 17.05.2024 | https://educont.ru/?utm_source=eljur
nepepaboTKa IIacTHKa https://edu.skysmart.ru/ Bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

99 | DmacTomepsl: HaTypaIbHBIN 1 21.05.2024 | https://educont.ru/?utm_source=eljur
CHHTETHYECKHE KayuyKH. Pe3unna https://edu.skysmart.ru/ bubmmorexa [JOK

https://m.edsoo.ru https://resh.edu.ru/
https://www.yaklass.ru/

100 | BonokHa: HaTypaabHbBIC, HCKYCCTBEHHBIC, 1 23.05.2024 | https://educont.ru/?utm_source=eljur
cuHretnueckue. [lomumepsr https://edu.skysmart.ru/ buoarorexa [JOK
CIENHAaIbHOTO Ha3HAYCHHUS https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

101 | [paktuueckas padota Ne 6. Pemienue 1 24.05.2024 | https://educont.ru/?utm_source=eljur
9KCICPUMEHTAIBHBIX 3a/a4 110 TEME https://edu.skysmart.ru/ bubarorexa [JOK
"Pacnio3HaBaHue MIaCTMACC U BOJOKOH" https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

102 | O600mIeHNEe U CUCTEMATU3AITHS 1 28.05.2024 | https://educont.ru/?utm_source=eljur
M3yUYCHHOTO MaTepuaa 1o TemMe https://edu.skysmart.ru/ bubmmorexa [JOK
"BbICOKOMOJIEKYJISIPHBIE COSTUHEHUS " https://m.edsoo.ru https://resh.edu.ru/

https://www.yaklass.ru/

J1lo6aBUTh CTPOKY
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YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
BriOepute yueOHbIE MaTepHalibl

Xumus, 10 xknace/ I'abpuensu O.C., Octpoymon N.I'., Cnagkos C.A.,
AxrmonepHoe oo6mectBo «M3aarenscTBO «IIpocBemennes

METOAUYECKHUE MATEPUAJIBI 1JISA YUYUTEJIA

Xumus (0a30BbIN ypoBeHb).Peanuzaius oOpa3oBaHus: METOAUIECKOE
nocobue s yunurens / Kasepuna A. A., [Iuuyruna
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
himiya_type-metodicheskoe-posobie/

['.B.; mox pea.l'. B. [Imuyrunoii. M. : ®I'BHY «MucTtutyT cTparerun
pazButus oopazoBanusi PAOy», 2022 81 c.:um.

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

bubmuoreka [{OK https://m.edsoo.ru
https://resh.edu.ru/
https://www.yaklass.ru/



