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[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit dexeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON NPOrpaMMBI CpEIHEro oO0Iero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIX B DefepalibHOM  rOCYJapCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
yueOHOoro mnpenMera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepauny, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTrPaMMbl, U
OCHOBHBIX TnONOXKeHHW «CrTparerum pasBUTHS BocOUTaHuA B Poccuiickon
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEICHUIO
oOmieil ctparernt 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTUSL OOYUaIOUIUXCA CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeJloBEeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanmmusyercss xumuyeckoe o0Opa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(uKd HayKd XUMHHM, €€ 3Ha4eHHs B
NMO3HAHWU TPUPOJLI U B MaTEPUAIBbHOW U3HM OOIIECTBA, a TAKXKe C Yy4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaeparuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOylo posib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/laHUU HOBOM 0a3bl MaTe€pUaIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YeNOBeKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0o MHpA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMU MEISIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJLKCHMUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHn4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OO€ecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja M 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHWYECKHX
COCIMHEHHUI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnuecKod XUMHMM IIOJy4arOT pa3BUTHE
chOopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0o YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3WLIUM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX M NMPUMEHEHHMH, & TAKKE O XUMHUUYECKHX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIBHOW MU INPAKTUUYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUI0 U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pelIeHUs] MPOTUBOPEYMH MEXIy HOBBIMM (aKTaMU U  TEOPETUUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmaHe pemieHus 3aad4  BOCIMTAHMS, PpA3BUTUS W COLMAIM3ALUU
OoOy4JaronmMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBMI, HUMEIOMMX 0a30Boe 3HAUYEHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pEUIEHUs MpoOJieM, TIOUCKa, aHajdu3a Hu
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COJEPKATENIbHON XapaKTEpUCTUKU IeJied H3y4eHHUs MpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C



METOJUYECKOW TOYKU 3PEHUS] TaKOW MOJXOJ] K OIpeNeNICHHUIO ILeNel H3ydyeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBble MOHATHUS, QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opmMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX Il NPUOOpETeHUs
YMEHUN OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUUECKOMN U MOBCEIHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTenbHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpenHero obmiero odpazoBanus. CeroaHs B
NpernojlaBaHuy  XUMHH B OoOJNbIIed  CTENEeHH OTHAETCS  MPEANOoYTEHUE
IPAKTUUECKOM KOMIIOHEHTE COJEp)KaHus OOydueHHus, OPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHEHHUS UX B PEAbHOW >KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a]1ad.

B cBs3W ¢ 3TUM mpu U3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTausi 00yJaromMxcsl K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITHOYEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI Pa3jIMYHbIX BHUIOB
JESTEIIbHOCTH: PELIeHUs MpoOseM, MOUCKa, aHaau3a U o0paboTku HHpopmamu,
HEOOXOAUMBIX [UJIsi MPUOOPETEHUsl OIbITa JAEATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUI



HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaromMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHYECKOTO COJEP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss yOeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PaIlMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYpPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUSI K TIPHUPOJEC W CBOEMY 3JI0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpPEIMETHON 00sacT «EcTecTBEHHO-HAyYHBIC
IPEIMETBD.

OO11ee YncIo 9acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE M0JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBUAIbHBIC HAa3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW psAA. MeraH W 3TaH —
NPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TAJOT€HUPOBAHUS, TUApAaTallMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUHN psil. ALleTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKHE M XUMHYECKHE CBOMICTBa
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tomnyor:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPHUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTamuThyeckuil), mnuposus. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STHUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyecknue W XUMHUYECKHE CBOICTBA (peakUMH C aKTHUBHBIMU METaJUlaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pu3nueckre u XMMHUYECKHUE CBOICTBa (CBOICTBa,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuple 3(QUpPbl KAk MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['uaponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTtaB, Kiaccu(uKamus — yrieBojoB  (MOHO-, JOH- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapuI: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. Porocunre3. pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
poBeJcHUE, HAOMIOJCHNE W OINMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) u runpoxcugom wmenu(ll), B3ammopeicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEeaKkIUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITHH).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buomormueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAs CTPYyKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

OKClIepUMEHTANbHBIE METOAbl H3YYEHHs] BEIIECTB M HMX MpEeBpallleHui:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XHUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MPEBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MEeXIpEIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIHUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUUYECKOT0 3akoHa U [lepuoguyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM U IEPHOJaM.
3HauYeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHnne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTB. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJIpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3idu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XxuMuaeckux siaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIUm».

PacuéTHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMmMHHS)) M MX  COCOWHEHUNU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COCUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucremMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000J0UYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe W OINUCAHHWE JIEMOHCTPALIMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOLIMX B PEAKLIUU BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O Hay4YHBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepuabl, KOHCTPYKIIMOHHBIC MaTepHasibl, KpacKu, CTEKJIO, KepaMmukKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHwusl.

XuUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4yeckol Xxumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIaCCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUMCKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroOUIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPAKTUYECKON JesATEeIbHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHHs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUU U IPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHUI0 MPOodecCruil pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpoPeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS NI aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTFOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU
NEATeTLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IpenMera «XuMus» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHS  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIH (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, uccleoBaHue, HAOII0IEHNE, U3MEPEHUE, SIKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Y4eOHble NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU N03HABATEJIbHbIMH
NeCTBUAMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh LENM JCITEIBbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSL, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C IMOCTABJICHHBIMU LIETSMU;



WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
ABJICHUAX, (GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIB3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMmysia, ypaBHEHHE XHUMHUYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIECTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHUYECKHX
peaKkuui;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynibTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypchl HTepHETa), aHaTu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHJIOB U (HOpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYNBOCT;



dbopMynTupoOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HHPOPMAMOHHO-KOMMYHUKATHUBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPH BBIIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHMN MYTEM COTJIACOBAHHS TMO3UIMI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii  ajiroput™m ACHCTBUN mpu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHUM SIBIICHUI



opuponbl, B (HOPMHPOBAHMM MBINUICEHUS W KYyJbTYyphl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAKOIINE TOHATHA (XMMHYECKHM JIIEMEHT, aTroM, JJEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHAJbHAs TIpyMIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemecTB A. M. bymiiepoBa, 3aKOH COXPaHEHHs MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COSANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINM MOJIEKYJ OpPraHMYE€CKUX BELIECTB IS WIUIIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIACcCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (popMalbaerus, aleraabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTy4YECHHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOPAaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucCH YPAaBHEHHH COOTBETCTBYIOLIHUX
peakuuii u GOPMYyITUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEACTIEHHBIX OPTaHMYECKHUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/JAX ITO3HAHUS BEIIECTB M
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHWM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM IS pEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W IPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUH M 0€30MMaCHOM MCIOJIb30BAHUM BOKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB M UX PEBPALLICHUA;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs. (GOpMyJ BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKWCIbIA ra3, aMMHak, TamiéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUI ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasi, BOJOPOIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnme
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenaeneeBa u 1eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX DJIEMEHTOB U MX COEIUHEHUN
1o nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (ONMHMCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCHU(PUIHUPOBATH XUMHUYECKHE PEaKUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUU COCTaBISATh YPAaBHEHUS PEAKIMA pPa3IMUHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaxX HEOPraHMUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicTBus (npuHuu Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHSI CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUN ra3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XHUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHue MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE pPEaKIUu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 00OpPYAOBAHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHMKOB (CpPEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HaumenoBanue KoanuecTBo 4acoB DJIeKTPOHHbIE Buabl 1esiTeJIbHOCTH 00YYAKOIIMXCS ¢ YYETOM
n/n pa3esioB U TeM Bcero Konrposnbnbie IIpakThnueckue (undposbie) padoueii mporpaMMbl BOCTIUTAHUSI
NPOrpaMMsbl paGoThI paGoThI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKOl XMMUM
11 [Ipenmer 3 bubnumorexa [IOK | /luanor, pacKphIBarOIUi CMBIC] H3y4a€MbIX IIOHATHIH,
OpPraHUYECKOM XMMHHU. https://lesson.acade = YCTaHAaBIMBAIOIIMI UX B3aHMOCBSI3b.
TeopHst CTPOCHHUS my- OBpucTrieckas 6ecena, pacKpbIBarOIIast poiib
OpraHquCKHX COI‘ItenthSChOO| e OpTraHNYCCKON XMUMHUH B )KM3HU YCJIOBCKA U €€ CBA3b C
coeauHeHuit A. M. du.ru/04/10 JIPYTHMI HAyKami.
PasBuBaroniye yueOHbIe CUTYalNH, HATIPABICHHBIE Ha
byrneposa .
NPUMEHEHHUE TOJI0KECHUI TEOPUH CTPOSHHUS
oprannyeckux coeguHeHuit A.M. bytneposa st
06’I)SICHGHI/ISI 3aBHUCHUMOCTH CBOMCTB BCILICCTB OT UX
COCTaBa M CTPOCHUSI, UCIIOIb30BAHUE XUMHUIECKOU
CHUMBOJIUKH IJId COCTABJICHUA MOJICKYJIAPHBIX U
CTPYKTYPHBIX (DOpMYJT OpraHU4ecKUX BELIECTB,
orpezeseHNe BUI0B XUMHIECKON CBS3U B OPTaHHMYECKUX
COCTIMHEHUSIX.
[pakTHKyM, GOPMHUPYIOMINI IEHHOCTHOE OTHOLICHUE K
COOJTIOJICHHIO TIPaBUIT 0€30MacHOTO MTOBEIECHHS TPU
paborte ¢ BelecTBaMH U 1a00paTOpHBIM 000PYIOBaHUEM,
a TaKKe B CHTYAIHAX, YTPOXKAIOIINX 3I0POBBIO U KH3HU
JIFOJIEH.
Hroro no pasneny 3
Paszgea 2. YrieBoaopoanbl
2.1  IlpenenvHbIe 2 bubnnoreka [JOK = unanor, pacKpbIBarONIMil CMBICI H3y4aeMBbIX OHSATHIA,
YII€BOJOPOABI — https://lesson.acad YCTaHABJIUBAIOIIUNA UX B3aUMOCBS3b.
aJIKaHbI emy- PasBuBaromue yueOHbIE CUTyalll, HAIIPABICHHbBIE HA

content.myschool.

HCIIOJIb30BaHNE TTOHITHM IIpu OIMMCaHuu COCTaBa,



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

edu.ru/04/10

2.2 HenpenenpHbie 6 bu6nmoreka [IOK
YIIJIEBOJIOPO/IBI: https://lesson.acad
QJIKCHBI, aJIKA/IUCHBI, emy-

AITKUHBI content.myschool.
edu.ru/04/10

2.3  Apomarmnueckue 2 bubmmoreka [IOK
YIJIEBOJJOPO/IBI https://lesson.acad

emy-
content.myschool.
edu.ru/04/10

2.4 llpuponnbie 3 bubnmnorexka HOK
HUCTOYHHKH https://lesson.acad
YTIICBOAOPOAOB M MX emy-
nepepaboTka content.myschool.

edu.ru/04/10
Hroro no pasneny 13

CTPOEHHUA U MPEBPAILEHUN OPraHUYECKUX COCIMHEHUH,
UCTIONIb30BaHNE XMMHUYECKOH CHMBOJIMKH JIIS
COCTAaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (popMyIt
OPTraHWYECKHUX BEIIECTB, YCTAHOBJICHHE PHHAUIC)KHOCTH
BEIIECTB K ONpe/IEIeHHOMY KJlaccy yIriIeBOJIOPOJOB MO
COCTaBY M CTPOCHUIO, MPUMEHEHNE 3HAHUHT
HOMEHKJIATYpbl OPraHMYECKUX BEIIECTB.

PaboTta B mapax no onpeaeiacHuIo BUIOB XUMUYECKO
CBSI3H B MOJICKYJIaX yTJICBOAOPOIOB, XapaKTEPHCTHKE
3aBUCUMOCTH UX PEaKIMOHHON CIOCOOHOCTH OT
KPaTHOCTH KOBAJICHTHOH CBSI3H, XapaKTEPUCTHKE
HCTOYHHKOB YTJICBOJAOPOIHOTO CHIPHSI, CIIOCOOOB HX
nepepaboTKU U MPAKTHUESCKOTO MPUMEHEHHUS TTOJTyYSHHBIX
MPOYKTOB.

I'pynmoBas pabota, HarpaBieHHas Ha JOPMHUPOBAHHE
YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE,
NpUMEHEeHUe, GU3NIeCKUe N XMMHYECKHIEe CBOWCTBA,
CHOCOOBI TOTYYEHHsI TPECTABUTENICH Pa3TUIHBIX
KJIACCOB YTJIEBOJIOPOJIOB, BBISIBIISITH TEHETHUECKYIO CBSI3b
MEKJTy YTIICBOAOPOJAMH U IOITBEPIKAATh € HATMIHe
YPaBHEHUSIMU XUMHUUYECKUX PEAKIUH.

[pakTHKyM, GOPMHUPYIOMINI IEHHOCTHOE OTHOLIEHUE K
COOJTIOJICHHIO TIPaBUIT 0€30MacHOTO MTOBEIECHHS TPU
paboTe ¢ BelmecTBaMH 1 J1a00paTOPHBIM 000PYyI0BaHHEM,
a TaKKe B CHTYAIHsX, YTPOXKAIOIINX 3I0POBBIO U KH3HU
JIFOJIEH.

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst

3.1

Cnuptel. ®enon

3

bu6nuoreka [IOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/10

Jlnainor, packpbIBalOIIUM CMBICI U3yYaeMbIX MTOHATHH,
YCTaHABJIUBAIOIIUNA UX B3aUMOCBS3b.

Pa3zBuBaromue yaeOHbIE CUTYaIluH, HAPaBICHHBIC HA
HCIOJIb30BaHUE MOHSITUI NPU ONKMCAaHUU COCTaBa,
CTPOCHHUS U MPEBPAILCHUNA OPraHUYECKUX COCAUHEHUM,
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3.2

3.3

Anbaeruasl.
KapGoHogsie
KUCIIOTHL. CI05KHEIE

3¢hupsI

YrineBoanl

Bbu6nuoreka [IOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/10

bu6nuoreka [IOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/10

UCIIOJIb30BaHUE XUMHUUECKONH CUMBOJIUKY IS
COCTaBJICHHS MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (QOpMYI
OpraHNUYeCcKUX BEIECTB, YCTAHOBJICHHE MPUHAIEKHOCTH
BEIIIECTB K OIPE/ICICHHOMY Kilaccy
KHCJIOPOJICOAECPKALIMX COCTUHEHHUH M0 COCTaBy U
CTPOCHUIO, TPUMEHEHUE 3HAHUI HOMEHKIIaTyPhI
OpPraHUYECKUX BEILECTB.

PaboTta B mapax no onpeaeiacHuIo BUIOB XUMUYECKO
CBSI3U B MOJIEKYJIaX YIJIEBOJOPOAOB, XapaKTePUCTUKE
3aBUCHUMOCTH UX PEaKIOHHON CIOCOOHOCTH OT
KpPaTHOCTH KOBAJICHTHOH CBSI3U, XapaKTEPUCTUKE
HUCTOYHUKOB YIJIEBOJAOPOIHOIO ChIPBS, CIOCOOOB UX
nepepadoTKU U MPAKTUYECKOTO TPUMEHEHHSI MOTYYeHHBIX
MIPOAYKTOB.

I'pynmoBas pabota, HarpaBieHHas Ha OPMUPOBAHHE
YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE,
pUMEeHeHue, GU3NIECKUE U XUMUYECKHE CBONCTBA,
CHOCOOBI TOTYYEHHsI TPECTABUTENICH Pa3TUIHBIX
KJIACCOB KHCJIOPOACOICPKALIMNA COeINHEHNUH, BBISBIIAT
TEHETHYECKYIO CBSI3b MEXIly HUIMHU U MOATBEPXKAATh €€
HaJIMYMe YPaBHEHUSIMH XUMHUYECKUX PEaKIHH.

Kpyraslii croin ¢ 00cyaeHreM OIacHOCTH BO3JEHCTBUS
Ha JKUBBIE OPTaHU3MBbI OTIPEIEIIEHHBIX OPraHMYECKHX
BEIIECTB U CIIOCOOOB YMEHBIIECHHUS U TPEJOTBPALLEHHUS UX
BPEIHOT'O BO3JICHCTBUS HA OPTraHU3M Y€JI0BEKa,
(hOpMUPYIOIIUI YMEHHE BbICKa3bIBaTh COOCTBEHHYIO
MO3ULMIO TI0 PO0JIeMe U TpeiaraTb BO3MOXKHBIE Iy TH
€€ pelieHus.

[pakTrkyM, GOPMHUPYIOIINI [IEHHOCTHOE OTHOIIIEHHE K
COOJIOICHUIO TIPaBUII 0€30MacHOTO MOBEAEHHS TPU
paborte ¢ BelecTBaMH U 1a00paTOPHBIM 000PYIOBAHUEM,
a TaKXKe B CUTyalUsiX, YTPOXKAIOIIUX 340POBBIO U )KU3HU
JIOJEH.

Hroro no pazneny

13
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Pa3nea 4. A3zorcoaepikamue opraHu4ecKue coeJHHeHHs

4.1 AMWVHEL 3
AMUHOKHUCIIOTHL.
benku

bu6nmoreka [IOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/10

Juainor, packpbIBatoOIUil CMBICT U3y4aeMbIX MOHATHH,
yCTaHaBIMBAIOIINN UX B3aUMOCBS3b.

Pa3BuBaromme yueOHbIE CUTyallny, HAIIpaBIEHHBIEC HA
WCIIOJIb30BaHME MMOHATUI IIPU ONIMCAHUH COCTaBa,
CTPOEHHUA U MPEBPAILICHUN OpraHUYeCKUX COeITMHEHUH,
WCTIONTb30BaHNE XUMHYECKON CHMBOJIMKH IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POpPMYIT
OpraHMYEeCKUX BEIIECTB, yCTAHOBIEHUE MPUHAICKHOCTH
BELIECTB K OMPEEIEHHOMY KJIacCy a30TCOepKaIINX
COEIMHEHUH IO COCTAaBY M CTPOSHUIO, TPUMEHEHHE
3HaHWH HOMEHKJIATYPhl OPraHUYECKHUX BEIIECTB.
I'pynmoBas pabota, HarpaBJeHHas Ha OPMUPOBAHHE
YMEHHH XapaKTepH30BaTh COCTaB, CTPOSHUE,
npuMeHeHue, GU3NIECKUEe U XUMHYECKHE CBONCTBA,
CHoCOOBI TTOTYYEHHsI TPEICTaBUTENICH a30TCOAePKALIIX
COEAUHEHUI.

Hroro mo paszneny 3

Paspen S. BeicokoMoJIeKy A pHbIE COeUHEHUSA

5.1 = Ilmactmacchl. 2
Kayuyku. Bonokna

Hroro no paszneny 2

bubmmoteka [IOK
https://lesson.acad
emy-
content.myschool.
edu.ru/04/10

Juanor, pacKpbIBaroIuii CMBICI U3y4aeMbIX ITOHSTHUI,
YCTaHaBIUBAIOUINI UX B3aMOCBS3b.

PasBuBatomue yueOHble CUTYyallH, HAlIPaBJICHHBIE HA
WCIIOJIb30BaHME MMOHATUN TIPY ONMCAaHUH COCTaBa,
CTPOEHHS BHICOKOMOJIEKYJIIPHBIX OPTaHMUECKHUX BEIECTB,
JUIs OOBSICHEHHS OTACTbHBIX (PaKTOB U SIBJICHUH,
WCIIOJIb30BaHNE XUMHYECKON CHMBOJIMKH IS
COCTaBJICHUSI CTPYKTYPHBIX (hOpMYJI BELIECTB U
YpaBHEHHH peakyii NOJIUMEPU3aUH U
MTOJTMKOH/ICHCAITHH.

OBILIEE KOJIMYECTBO 34 2
YACOB I10 [TPOTPAMME
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11 KJIACC

Ne HaumenoBanue KounyecTBO 4acoB JJIeKTPOHHBbIE Buabl gesiTeJIbHOCTH 00y4aKOIIMXCS € Y4eTOM
n/n pa3esioB U TeM Bcero Kontpoubhbie IIpakTnueckne (undposbie) padoueii mporpaMMbl BOCIIUTAHMS
NPOrpaMMsbl paGoThI paGoThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
11 CtpoeHue aToOMOB. 3 bubnuorexa IIOK = /lmanor, pacKpbIBarOIIUi CMBIC] H3y4aeMbIX IIOHATHIH,

[Tepunoanueckuit https://lesson.acad = YCTaHaBIMBAIOIIUM KX B3aUMOCBSI3b, CMBICIT

3aKOH U emv- nepuoauueckoro 3akona /.M. Menneneesa u

ITepuoauyeckas content.myschool, = A€MOHCTPHPYIOLII €r0 CHCTEMATH3HPYIOILYIO,

CHCTEMA XMMIIECKIX edu.ru/04/11 (1;6T>HCHI/ITGJ'ILHyIO Ig npomocmqecrcg}o (yHKITHH.

a3BUBArOIMMUE YUYCOHBIC CUTYyalllul OpPMUPYIOLIHE
dnementos J1. 1 yMEHHS XapaKT};pI/ISOBaTL BH};KTpo;Hoz CT;ZeHHe aTOMOB

Menneneena

XUMHUYCCKHX DJICMCHTOB, 06'L$ICHHTI> 3aKOHOMCPHOCTHU
M3MEHEHHS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX
COEAUHEHU 1O NepUoaaM U rpyInaM NepruoIndecKoi
cucremsl J.1. Menneneena.

1.2  Crpoenue BemecTna. 4 Bbubnnoreka [JOK = Jluanor, pacKpbIBarOIINiA CMBICI H3y4aeMbIX HOHATHUI,

MHoroo0pasue https://lesson.acad = ycTaHaBIMBAIOLIMI UX B3aHMOCBSI3b.

BELIECTB emyv- PazBuBatoniue yueOHble cuTyannu, GopMHUpYIOIIHIe
COI’ItenthSChOO| YMCHUA NPUMEHATH U3YUCHHBIC ITOHATHA IPHU OITMCAaHUN
edu.ru/04/11 COCTaBa M CTPOCHUS BEIIECTB, JUISl OOBSICHEHHUS

OTACIBbHBIX q)aKTOB u HBJ'IeHHfI, OIIpEACIIAThL BUJbI
XMMHYECKOH CBSI3H B COSIMHEHUSIX M THITBI
KPHCTAJUTMYECKUX PEIIETOK KOHKPETHBIX BEIIECTB.
PabGoTa B mapax Ha omnpejenieHHe BAICHTHOCTH U CTETICHH
OKHCJICHHSI XUMUYECKUX JIEMEHTOB B COSINHEHUSIX,
BBIYHCIICHHS C UCTIOJIb30BAaHUEM TIOHSTHS «MACCOBast T0JIS
BEILIECTBA B PACTBOPE».

1.3 XuMmudeckue peakiuu 6 1 1 bubmuoreka IIOK = PasuBaromue yueOHble cuTyanuu, GopMUpYyOIITe

https://lesson.acad

YMCHUA OOBSICHATH 3aBUCUMOCTD CKOpOCTHU XHUMHYCCKON
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emy-
content.myschool.

edu.ru/04/11

PEaKINH OT Pa3IMIHbIX (PAKTOPOB, ONIPEIEIATH XapaKTep
CMEIIEHHU XUMHIECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHEIITHETO BO3/ICHCTBHS, COCTABISATh YPAaBHCHUS PEaKIHid
Pa3IMYHBIX TUIIOB, MOATBEPKIATH CYIIECTBOBAaHNE
TeHETUYECKOM CBSA3U MEKIY HEOPraHUUSCKHUMHU
BEILIECTBAMH C IOMOIIBIO YPaBHEHHH XUMUIECKUX
peaKIuid.

[MpakTHKyM, POPMHUPYIOIINI IECHHOCTHOE OTHOILICHUE K
COOFOICHUIO TTPABHIT 0€30MIACHOTO TTOBEICHUS TTPU
pabote ¢ BelecTBaMU U 1a00paTOpHBIM 000PYIOBaHUEM,
a TaK)XKEC B CUTyallUAX, YIpOXKaIOIINX 3J0POBbIO U JKU3HU
TOJEH.

Wroro mo pazneny 13

Paznen 2. Heoprannuyeckasi XumMus

2.1 Mertauibl 6

bubnnoreka IIOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/11

Junanor, pacKpbIBarOLIUN CMBICT NU3y4a€MbIX MOHATUH,
YCTaHABIUBAIOIIUN WX B3aUMOCBS3b.

PasBuBaromue yuebHbIe cuTyanuu, popMupyOIIre
YMEHUS IPUMEHSTh U3YUCHHbBIE IOHITUS IPU OMUCAHUU
COCTaBa U CTPOCHUS BEIIECTB, JIJIS O0bSICHEHUS
OTIIENBHBIX (DAKTOB U SBICHUH, 0OBICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAaJUIOB U UX COCAUHEHUM ¢ yUETOM CTPOEHUS UX
aTOMOB U MOJIOKEHUS B epuognieckoit cucreme J1.1.
Menneneena.

I'pymnmioBast paboTa 1o XapakTepuCTHKE 00X
XUMHYECKUX CBOMCTB METAJIJIOB, UX BaXKHEHUIITHX
COCMHEHUH, TOATBEPIKIAs 3TO OMHCAHKE PUMEPaMH
YpaBHEHUN XUMHUYECKUX PEAKIUH, IPUMEHEHUS METAJIOB
B Pa3IMYHBIX 00JIACTSIX, a TAKIKE MCITOJIb30BAHUE MX JIJIS
CO3/IaHUsI COBPEMEHHBIX MAT€PUAIOB U TEXHOJIOTUH.
Pa6ota B mapax no packpeituto cymuoctd OBP
MTOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca u
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MIPOBEJICHHUIO PEAKITHiA, TOATBEPKIAIOIINX XapaKTepHbIE
CBOIICTBA N3yYaeMbIX BEIIECTB, PACTIO3HABAHUIO
OTIBITHBIM ITYTEM HOHOB METAJIJIOB, IPUCYTCTBYIOIINX B
BOJIHBIX PacTBOpax.

[TpakTuky™m, OpMUPYIONIHIA IIECHHOCTHOE OTHOIIIEHUE K
COOJTIOICHUIO TTPABHJT O€30ITACHOTO TTOBEACHUS TIPH
pabote ¢ BemecTBaMu U TaOOPATOPHBIM 000pyIOBaHUEM,
a TAKXKE B CUTYAIMSIX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU
JIIOJIEH.

2.2

Hewmerasuibl

bubnnoreka IIOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/11

Junanor, pacKpbIBarOLIUN CMBICT U3y4aeMbIX OHATUH,
YCTaHaBIUBAIOLINH UX B3aUMOCBS3b.

PazBuBatomiye yueOHble cuTyannu, GopMHUpYIOIIHe
YMEHHSI IPUMEHSATh U3YYEeHHBIC TTOHATHS TIPU OTMCAHUH
COCTaBa U CTPOCHUS BEIIECTB, JIJIS OOBSICHEHUS
OTIENBHBIX (DAKTOB U SIBICHUH, 0OBACHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOWCTB 3JIEMEHTOB-
HEMETAJUIOB U UX COEAUHEHUN C yUETOM CTPOEHUS UX
aTOMOB U IMOJIOKEHUS B iepuoandeckon cucreme .M.
Meneneesa.

I'pymnmioBast paboTa 1o XapakTepuCTHKE 0OIINX
XUMHYECKUX CBOMCTB HEMETAIIJIOB, UX BaXKHEHUIITNX
COEIMHEHHH, TOATBEPXKAAsI ITO ONHUCAHUE TPUMEPAMHU
YpaBHEHUH XUMUYECKHUX PEaKINH, BIUSIHUS HEMETAIIOB
Y UX COETUHEHN Ha JKMBbIE OpPraHU3MBbl, OITMCAHHIO
MPUMEHEHHUS] HEMETAJIOB U UX COCTMHEHHI B PA3INIHBIX
007acTsIX MPAKTUIECKON IESATEINHHOCTH YEeIIOBEKa.
Pab6ota B mapax no packpeituio cymuoctd OBP
MOCPEJICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca 1
MIPOBEJICHHUIO PEAKITHiA, TOATBEPKIAIOIINX XapaKTepHbIE
CBOIICTBA N3y4aeMbIX BEIIECTB, PACIIO3HABAHUIO
OTIBITHBIM IIYTEM aHHOHOB, IPUCYTCTBYIOIIHX B BOJHBIX
pacTBopax.
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[IpakTukym, hOpMUPYIOIIHIA IEHHOCTHOE OTHOIIIEHHE K
COOJTIOICHAIO TTPABHJT O€30ITACHOTO TTOBEACHUS TIPH
paborte c BemecTBaMU U 1a00paTOpHBIM 000PYIOBaHUEM,
a TaKXKe B CUTYallUsX, YITPOXKAIOIIHX 370POBBIO U )KU3HU
JIIOJIEH.

2.3 Cas3b 2 bu6nuorexa [IOK = /luanor, pacKpbIBarOIIUi CMBIC] H3y4aeMbIX IIOHATHI,
HEOPraHUYECKUX U https://lesson.acad YCTaHABIUBAOIINNA UX B3aUMOCBS3b.
OpraHMYEeCKHX emy- PasBuBatomue yueOHble cuTyanuu, GOpMHUPYIOLIIE
BeILECTB content.myschool, = YMEHH NOJITBEPKIATH CYIIECTBOBAHUE CBA3H MEXNY
edu.ru/04/11 HEOPTaHUYECKUMH H f)pFaHI/II{GCKI/IMI/I BemechBaMI/I c
MOMOIIbIO YPAaBHEHUN XMMHUYCCKUX PEAKIIHH.
Utoro no pazneny 17

Pa3gea 3. Xumusd 4 ;Ku3HbL

3.1

XUMHUS U KU3Hb 4

bubnnoreka IIOK
https://lesson.acad

emy-
content.myschool.
edu.ru/04/11

OppucTuieckas Oecena, paCKpbIBAIOILAs POJIb XMMHUH B
PELIeHNHN SHEPreTHUYECKUX, CHIPEBBIX M 3KOJIOIMUECKUX
po0JeM 4eI0BeuecTBa, OMUCHIBAIOIIAS HAIPABICHUS
Pa3BUTHUS XUMUYECKON HAYKH U TEXHOJIOTHH.
PasBuBatomue yueOHble cuTyannu, GOpMHUPYIOLIIE
YMEHUS IPUMEHSTH IIPpaBuiia 6€301acHOro 0OpaleHus ¢
BEIIECTBAMH, UCTIOIb3YEMBIMH B TIOBCETHEBHON KU3HH,
ONHCHIBAaTh ONTACHOCTH BO3JEHCTBHS Ha XKHUBBIC
OpraHu3MBbI ONpeIeIEHHBIX BEIIECTB, CMBICI ITOKa3aTeNs
ITJK, nosicHSITh Ha MpUMepax CIOCOObl YMEHBIICHUS 1
MPEIOTBPALLECHUS UX BPEIHOTO BO3IEHCTBUSL.
I'pynmoBast paboTa 1o aHaIM3y U KPUTHIECKOMY
OLIEHUBAHUIO HH(POPMAINH, CBA3aHHON C XMMUYECKUMH
MPOIIECCAMHU 1 X BIMSTHUEM Ha COCTOSIHUE OKPYKAroIIen
Cpenbl.

Kpyrasrii croin ¢ o0cyxaeHreM npo0ieM XUMHYECKOH 1
IKOJIOTHYECKON HAIPaBICHHOCTH, (POPMUPYIOIIHI
YMEHHUE BBICKa3bIBaTh COOCTBEHHYIO TO3UIHIO 10
npobieMe U npeaiaraTb BO3MOXHBIE TYTH €€ pelieHHS.
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Uroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosmuecTBo yacos
Ne Hara JJIeKTPpOHHBbIE HU(PPOBHIE
Tema ypoka Konrposbusie  IIpakTuyeckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
bubnunorexa LIOK
[Ipeamer opranuveckoit https://lesson.academy-
1 XUMUH, €€ BOSHUKHOBEHUE, 1 content.myschool.edu.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUC Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
Teopust cTtpoeHus bubmorexa LIOK
. https://lesson.academy:-
2 :I)FE/IHIE{;;;;Z;ZGICI?HGHM 1 content.myschool.edu.ru/lesson/c935a58c-
OCHOBHBIE HOJ‘IO)K’CHI/I}I able-4c59-9dcT-
20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o
KJIaCCU(PUKAITIHI bubmuoreka [IOK
OpPraHUYeCKUX BEIICCTB. https://lesson.academy-
3 Howmenknarypa 1 content.myschool.edu.ru/lesson/726ee099-
(cucTemaruyeckas) u e1a9-410f-b8be-
TpUBUAIILHBIC HAa3BAHUS b4cb589aead1?backUrl=%2F04%2F10
OpraHUYECKUX BEUIECTB
bubnunorexa LIOK
AJKaHBI: COCTaB U CTPOCHHE https:/lesson.academy-
4 FoMoorHeCKit psa ’ 1 content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

10

MertaH u 3TaH —
MPOCTEHINNE MPEACTAaBUTEITH
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBa

OTHIIEH U IMPOIMJICH —
HpOCTGﬁI.HH@ npeaACTaBUTCIIN
AJIKCHOB

ITpakTuyeckas padora Ne 1.
«[Tomyuenue aTuneHa u
U3y4€HHE €ro CBONCTBY

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHue CHUHTETUYECKOTO
Kay4yKa U pe3UHbI

AJIKVMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUH PSII.
AneTuieH — MpoCTeNIINM

bubnunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10

bubnunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-
4158-4hd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10

bubnunoreka LIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10

bu6mmoteka IIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/53cd2379-
2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10

bubmmoteka IIOK

https://lesson.academy-
content.myschool.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-
a983b95hb854a?backUrl=%2F04%2F10
but6mmorexa [IOK

https://lesson.academy-

content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-



https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10

npeaACTAaBUTCIIb AJIKWHOB

009a92468356?backUrl=%2F04%2F10

Brrunciienus 1o ypaBHEHHIO

bub6nmoreka IIOK
https://lesson.academy-

11 XUMHYECKOIl peaKiuu content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
bu6nmoreka [IOK

Apetia: Gerson 1 Toyor. https://lesson.academy-

12 TokcisHoCTs apetio content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
bubnuoreka [{OK

I'eneTnyeckas CBsI3b
https://lesson.academy-
13 fneBOﬂOp OROB, content.myschool.edu.ru/lesson/6¢919641-
PHHAICKAINX K 7956-4130-b1fd-
PAsTITHBI fotaccant c7e71db395d7?backUrl=962F04%2F10
IIpupoaHbIE HICTOYHUKHU bubmuoreka [IOK
YIII€BOAOPOIOB: TIPUPOIHBIH https://lesson.academy-
14-
15 ra3 U MOMyTHbIC HeQTSIHbIC content.myschool.edu.ru/lesson/99557a5e-
ras3sl, HeTh ¥ MMPOJYKTHI €€ 2221-43e0-97b8-
nepepaboTKu 983de535¢44d?backUrl=%2F04%2F10
bubmmoreka IIOK
KomrponsHas paGoTa o https://lesson.academy-
16 content.myschool.edu.ru/lesson/6abf1680-
pasaciny «aneBonopomﬂ» 4eb5-46f2-8ea5-
44d63cccf518?backUrl=%2F04%2F10
[IpenenbHbIE OTHOATOMHBIE but6mmoreka [IOK
17 CIMPTHI: METAHOJ M ATAHOJI. https://lesson.academy-

Bonopoanas cBsizb

content.myschool.edu.ru/lesson/5439c18b-



https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10

MHOroaroMHsbI€ CIIMPTHI:

bubnunorexa LIOK
https://lesson.academy-

18 Y THIICHI KO 1 TTHLEpHI content.myschool.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
bubnunoreka LIOK

deHOoIT: CTPOCHUE MOJICKYJIBI, https://lesson.academy-
19 bu3MUeCKHe 1 XMMUYCCKHE content.myschool.edu.ru/lesson/649883hb8-
CBOMCTBa, MPUMEHECHUE 7¢5f-4116-896e-
10a2278b08f1?backUrl=%2F04%2F10
bubnunoreka LIOK
Anbaeruanr: popManbIeTu U https://lesson.academy-
20 ACTATE L. ALCTOR content.myschool.edu.ru/lesson/8664b319-
' 0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
bu6mmoteka IIOK
OIHOOCHOBHBIE TTPE/ICIIbHBIC https://lesson.academy-
21 KapOOHOBBIE KUCIIOTBI: content.myschool.edu.ru/lesson/b4feaa04-
MypaBbUHAsI U YKCYCHast 3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10
bu6mmoteka IIOK
[TpakTrueckast padbora Ne 2. https://lesson.academy-
22 «CBoiicTBa pacTBOpa content.myschool.edu.ru/lesson/9834d408-
YKCYCHOM KHUCJIOTBI» 386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
93 CreapuHOBas U OJICMHOBASI bubnuotexa [JOK

KHCJIOTBI, KaK MPEACTaBUTCIIN

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

BBICHIHUX Kap6OHOBBIX KUCJIOT

content.myschool.edu.ru/lesson/71ac43f2-
20d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10

Mpbru1a Kak COJIU BBICIIUX

bubnunorexa LIOK
https://lesson.academy-

24 KapOOHOBBIX KHCIIOT, UX content.myschool.edu.ru/lesson/71ac43f2-
MOIOIIIEE NEHCTBUE 20d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
CrnoxHbie 3(hUpBI KaK bubmorexa LIOK
HpOI/I3BOIlHI>I€ Kap6OHOBI>IX https;//lesson.academv-
25 L — content.myschool.edu.ru/lesson/71ac43f2-
i a0d4-4945-a0eb-
2Ppupos 1e59cd5f4d9f?backUrl=962F04%2F10
bubnunoreka LIOK
XKupsr: ruaposus, https://lesson.academy-
26 MpUMEHEHHE, ONOJIOTHYECKas content.myschool.edu.ru/lesson/71ac43f2-
POJIb )KUPOB a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
bubmmoreka IIOK
VYTaeBosl: COCTaB,
kiaccupukanus. Baxueime ttps:/lesson.academy-
27 . content.myschool.edu.ru/lesson/709ce43a-
’ ’ deb6-4281-963b-
(pyxro3a, caxaposa 01d2e212d4d0?backUrl=%2F04%2F10
but6mmoreka [IOK
Kpaxmast 1 Hemonosa Kak https://lesson.academy-

28 HPHPOTHEIE MOMHMEDE: content.myschool.edu.ru/lesson/690fbb76-
f94a-4177-bbbe-
3d3ae748f716?backUrl=%2F04%2F10

29 KonTtponsHast pabora mo bubmmoreka [IOK



https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

pazueny
«Kucnopoaconepsxkamye
OpraHUYECKUE COCTMHCHUS

https://lesson.academy-
content.myschool.edu.ru/lesson/66a7bd94-
2bch-4ec7-b7c7-
ff893919d25a?backUrl=%2F04%2F10

AMUHBI: METWJIAMHH U

bubnunorexa LIOK
https://lesson.academy-

30 S content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839¢-
9205f201b73e?backUrl=%2F04%2F10

AMUHOKHCIOTBI KaK bubnunoreka LIOK
am(OTepHbIC OPraHUYECKUE https://lesson.academy-
31 COEIMHEHHMS, UX content.myschool.edu.ru/lesson/c2f2f3d7-
OMOJIOrMYECKOE 3HAUYECHHE. 43d1-4873-ace0-
IenTuas! 78eca6009628?backUrl=%2F04%2F10
bubnunoreka LIOK
besku kak mpupoHbIe https://lesson.academy-
32 BBICOKOMOJIEKYJIISIPHBIC content.myschool.edu.ru/lesson/c2f2f3d7-
COEMHEHHS 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
bu6mmoteka IIOK
OCHOBHBIE TTOHATUS XUMUAHA https://lesson.academy-
33 BBICOKOMOJIEKYJISIPHBIX content.myschool.edu.ru/lesson/45b81dac-
COEIMHEHHI acha-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10
OCHOBHLIG METOAbI CUHTE3a BI/I6J'H/IOTCK3 HOK
https://lesson.academy-
34 BRICOROMOTICKYIAPHBIX content.myschool.edu.ru/lesson/45b81dac-

coequHeHui. [InmacTMaccsl,
Kay4dyKH, BOJIOKHA

acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHHs o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoTbI
bubmuoreka [JOK
XUMUYECKUN 3JIEMEHT. ATOM. https://lesson.academy-
1 DJeKTpoHHAs KOHPHUTypanus 1 content.myschool.edu.ru/lesson/20b1df2e-
aTOMOB 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
Ilepronnueckuii 3aKOH U Bu6morexa LIOK
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. U https://lesson.academy-
2 Merneneena. HX CRIAL C o 1 content.myschool.edu.ru/lesson/e7d48881-
COB );[MeHHOI:;I TCO I/IGI71 CTPOCHUA 055d-49da-a49c-
p P p 7375¢3d033e92backUrl=%2F04%2F11
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOfI:l(“)Be XHM:qefKHOX BHeMeaHTOB BI/I6J'II/IOT€Ka HOK
U Uux HNHCHHUU I1 I1aM 1
HeDIO afd 3HaquHerpyH https://lesson.academy-
3 o pH HHq' COrO 3AKOHA I 1 content.myschool.edu.ru/lesson/e7d48881-
C:IETCOI\TLI XCI/(I:M(I)/I‘-IOezKI/I?( 3JICMCHTOB 055d'49da'a49C'
7375c3d033e9?backUrl=%2F04%2F11
JA.1. MenneneeBa B pa3BUTUH
HayKH
CT OCHHC BCIIICCTBaA XI/IMI/I‘-ICCKaSI BH6HH0TeKa HOK
013;35 o5 B ]fl_ MeX;l.HHSMLI https://lesson.academy-
4 ’ i 1 content.myschool.edu.ru/lesson/2859ec02-

00pa30oBaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBs3b

8ecd-4cd8-8531-

edad962608fh?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11

10

BaneHTHOCTD.
DJIEKTPOOTPULIATETBLHOCTb.
Crenenn okucienus. Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonATHE O AUCTIEPCHBIX
cucremax. Mcrunuele u
KOJUIOMJIHBbIE pacTBOpbl. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHX COCAMHCHHIA.
[eHeTnyeckast CBsI3b
HEOPraHUYECKHX BEIICCTB,
Pa3IMYHBIX KJIACCOB

Knaccudukamms XuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUsI MACChl BEILECTB;
3aKOH COXPaHEHHUs U
MPEBPAILCHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTumbie
peakuuy. XMMHYECKOE
paBHOBECHE

[IpakTuueckas padora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB

bubmuorexa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/12bfc348-
007f-4796-bcda-
180fc6b720fe?backUrl=%2F04%2F11

bubmuorexa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-
69903109f968?backUrl=%2F04%2F11

bu6mmorexa [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-
860434f45f57?backUrl=%2F04%2F11

bu6mmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11

bu6nmoreka [JOK
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

Ha CKOPOCTh XUMUYECKOU
peakLumn»

content.myschool.edu.ru/lesson/fOcbh5def-
307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11

DIIEKTPOTUTHYECKAS
nuccounanus. [lonstue o
BOJIOpOIHOM Toka3atene (PH)

bubmuoreka [JOK
https://lesson.academy-

11 oTBODA. PeaKIIHH HOHHOLo content.myschool.edu.ru/lesson/237cdb54-
§6M€Hal,) FI/I OiI/IB OPraHNuYCCKHUX 2787-4817-8330-
.lunp p 6e027b075645?backUrl=%2F04%2F11
N HCOPraHN4YCCKHUX BCIICCTB
bu6mmoreka [IOK
OKHUCITUTENBHO-
BOCCTAHOBHUTCJIBHBIC PCAKIINH httDS://leSSOH.academV-
12 - 5 peaKIy. content.myschool.edu.ru/lesson/8f219cef-
e
P pacTeop b3d1b2eeh2372backUrl=%2F04%2F11
bu6mmorexa [IOK
KoHThoLHas paboTa Iio basder https://lesson.academy-
13 «;) poTHq 1<1:1 © " lepxzf;;; content.myschool.edu.ru/lesson/cc14f97b-
COPCTHHCCIHE OCHO ada3-4ac9-a123-
dadc40973c6f?backUrl=%2F04%2F11
M
€TaJIbl, UX H?J’IO)KGHPIG B BI/I6JII/IOT€Ka HOK
[Iepnoanueckoii cucreme
xiMiTecKix sementos JL, 11 https://lesson.academy-
14 Merneneena i Serm TH ’ content.myschool.edu.ru/lesson/a0d5bd16-
e Ofie 683e-4ale-8073-
“1poe OMOB. LDIIHE 70c604€9c8622backUrl=%2F04%2F11
(I)I/I3I/I‘-ICCKI/IC CBOHUCTBA MCTAJ1JIOB
bu6mmorexa [IOK
CHJ’IaBBI MCTAJIJIOB.
. https://lesson.academy-
15 DNEKTPOXUMHUYECKUH psift

HaHp}I)KCHI/Iﬁ MCETAJlJIOB

content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-



https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11

70c604e9¢8627backUrl=%2F04%2F11

XUMHYECKHE CBOMCTBA

BaXHEHMILINX METaJUIOB (HATpHil,

bu6mmoreka [IOK
https://lesson.academy-

16 canmit, ka1, MarHmii content.myschool.edu.ru/lesson/e7ff8162-
aJHOMI:IHHﬁ) u I/I)’( COCHI/IH’GHI/II;'I 0d4d-4018-D9t7-
422¢3e710750?backUrl=%2F04%2F11
bu6mmoreka [IOK
XUMHYECKHE CBOMCTBA XpOMa hitps://lesson.acagemy-

17 MEIH H HX COGTHHCHMT ’ content.myschool.edu.ru/lesson/e7ff8162-
0d4d-4018-b9f7-
422¢3e710750?backUrl=%2F04%2F11
bubmuorexa [JOK

XuMHUYECKHEe CBONCTBA IIMHKA https://lesson.academy-

18 N ’ content.myschool.edu.ru/lesson/e7ff8162-
0d4d-4018-b9f7-
422¢3e710750?backUrl=%2F04%2F11
bu6mmoreka [JOK

[IpakTrueckast padora Ne 2. https://lesson.academy-

19 "PemieHne dKCepUMEHTATBHBIX content.myschool.edu.ru/lesson/6545ec44-
3aa4 1o Teme «MeTamib" 34c5-43f6-826b-

a648d7d6fef7?backUrl=%2F04%2F11

Hewmerannbl, UX Mog0XeHUE B bubnuotexa [JOK
[epuonnveckoii cucteme https://lesson.academy-

20 XUMHYECKHX d7ieMenToB J1. 1. content.myschool.edu.ru/lesson/2390b83e-
MemeneeBa 1 0COOCHHOCTH a935-4¢96-bd3a-
CTPOCHHS aTOMOB 25f26d9c1139?backUrl=%2F04%2F11
®dusndecKue CBOMCTBA bubmuotexa [JOK

21 HEMETAJIOB. AJIJIOTPOIIHS https://lesson.academy-

HEMETaJUIOB (Ha IpuUMeEpe

content.myschool.edu.ru/lesson/2390b83e-
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https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

KHCIIOpoJ1a, cephl, hocdopa u
yriieposia)

a935-4c96-bd3a-
25f26d9c1139?backUrl=%2F04%2F11

XUMHYECKHE CBOMCTBA TAJIOTCHOB,

bubmuorexa [JOK
https://lesson.academy-

22 CepEl 1 X CoeuHeHi content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
bu6mmoreka [IOK

XuMHYecKue CBOMCTBA a30Ta https://lesson.academy-

23 docdopa 1 X coeuHeHMi ’ content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
bu6mmoreka [IOK

XUMUUECKHE CBONCTBA YIJIEpoaa https://lesson.academy-

24 KPEMHIA H WX COEHHENHii ’ content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
bu6mmorexa [IOK

Ipusererte BaHeHmIX https://lesson.academy-

25 HEMETAIIOB H HX COCTHHCHHT content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

O00011eHNe U CUCTEMATU3ALIS bu6mmoreka [IOK
3HaHU# 1o TeMe «HemeTramisy. https://lesson.academy-
26 BbrurcieHus mo ypaBHEHUSIM content.myschool.edu.ru/lesson/cfb70c37-
XUMHYECKUX PEaKIui 1 2784-4c66-be05-
TEPMOXUMHUYECKUE PACUETHI b0966dffb673?backUrl=%2F04%2F11
97 [TpakTiueckast paborta Ne 3. bubnnorexa [JOK

«Pemenne 3kcrepuMeHTaIbHbIX

https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11

3axay o teme "Hemeramisr'»

content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-
d0ac5b740b3b?backUrl=%2F04%2F11

KonTtponpHas pabora o Temam

bubmuorexa [JOK
https://lesson.academy-

28 MeTamemy 1 EleMeTamIED content.myschool.edu.ru/lesson/34e920c7-
f570-45b1-8c7e-
b7989845da49?backUrl=%2F04%2F11
bu6mmoreka [IOK

Heopranudeckue v OpraHuYecKue https://lesson.academy-
29 kuciotel. Heopranuueckue u content.myschool.edu.ru/lesson/35c2be59-
OpraHUYECKHE OCHOBAHUS f1c6-46¢6-910c-
4620576d6924?backUrl=%2F04%2F11
AmMoTepHbIC HEOPraHUYECKHE U bubnuorexa [JOK
OpPraHU4eCKUEe COCTUHCHHS. https://lesson.academy-
30 I'eneTnueckas CBA3b content.myschool.edu.ru/lesson/46b429e4-
HEOPraHUYECKUX U OPraHUYECKHUX 931c-43fb-a2ba-
BEILIECTB be9eObbeddef?backUrl=%2F04%2F11
bu6mmorexa [IOK
POJ'II) XUMHUHU B 06CCHC‘-IGHI/II/I
. . https://lesson.academy-
31 ;KSE;F;;;EZI;;;:(TEZE%CKOH content.myschool.edu.ru/lesson/f5999557-
’ 18c8-4853-83a0-
PASBITTIH MM 588bf830407a?backUrl=962F04%2F11
bu6mmorexa [IOK
Hpencraserist 06 0Ouux https://lesson.academy-
32 E;};;ill’zﬂﬁizﬁziiqum content.myschool.edu.ru/lesson/f5999557-
. 18c8-4853-83a0-
BAHCHILIIX BEECTD 588bf830407a?backUrl=962F04%2F11
33 UYenmoBek B MUPE BEIIESCTB U bubmmoreka [JOK
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https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
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MaTepUajoB

https://lesson.academy-

content.myschool.edu.ru/lesson/acd826cf-

ba2d-49db-b216-

ef7c26a84728?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.academy-

34 XUMHUS 1 3J0POBbE YeI0BEKA 1 content.myschool.edu.ru/lesson/acd826c¢f-
ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. 'abpuensu O.C. Xumus.10 kinacc. bazosiii ypoens : ®I'OC, Yuel.nisa 06meodpa3oBar.
yue0. 3aBeicHHi. — 2-€ u31., crepeotuil. — M: «JIpoda Beprukanby», 2017.

2. I'abpuensu O.C. Xumus. 11 kacc. bazossrii yposens : ®I'OC, Yuel. mis ob6meodpaszosar.
yue0. 3aBeieHUi. — 2-€ u31., crepeotull. — M: «JIpoda Beprukansy», 2017.

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. I'abpuensu O.C.,bepeskun I1.H., Yiiakos A.A., Maiioposa I'.B. u n1p. KonrposnbsHsie u
npoBepouHsle paboThl o xuMuu 10 kiace k yueoHuky ["abpuensna O.C. ba3oBblil ypoBeHb,
OI'OC —M: «/Ipodan, 2015.

2. 'opxoBenkoM.IO. IToypounsie pa3zpadotku no xumuu §-11 kmace-M: «BAKO»,2016.

3. Tpoery6osa H.II., KonTponsHo-u3Mepurenbuble Matepuaisl o xumuu 10 -11 kmace (k
yuebHuky O.C.I'abpuensan), M. «Bako» 2011r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

[Topran pynaamentanbHOro xummuueckoro oopazosanust ChemNet. Xumuueckas
uH(opManroHHas cetb: Hayka, o0pa3oBaHue, TEXHOIOTUH

http://him.1september.ru Exunas xomtekuus LIOP: TIpenmeTHas KOIEKIHsS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:
XMMHUSL.

Komnekius Poccuiickoro o0meoopa3oBarensHoro nopraia http://www.chemistry.ssu.samara.ru
OCHOBBI XMMHHU: 3IEKTPOHHBIA yUEOHUK

http://chemworld.narod.ru Caiit «BupTyaipHast XUMUYECKask IIKOJIA»

http://maratakm.narod.ru  Caiit «Mup XUMHN

http://chemistry.narod.ru  XuMuK.py: caiiT o xumuu



https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697367286836874&usg=AOvVaw1w76Yil8cy8XQOReAbm-tK
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286837325&usg=AOvVaw2PiBi7HjhKUdJAqyQB_Bat
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286837622&usg=AOvVaw3mgGtu6lVOJ4rf2nDIuRn7
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