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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHMS
dbenepanbHOl 00pa30BaTENbHOM MPOTPAMMBI CpeHEr0 o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM cTanmapre COO, c¢ yu€tom KoHuenuuu mnpemnoaaBaHus
ydeOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
deneparuy, peanu3yrONIUX OCHOBHBIE 0Opa3oBaTeNIbHBIE MPOTPAMMBI, U
OCHOBHBIX TIOJIO)KeHHM «CTparerun pa3BuUTUs BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOJOB K pa3pabOTKe MporpaMMbl MO XHUMHH, K OINpPEISTICHUIO
oO11ieit crpaTeruu oOy4eHHUs, BOCIIUTAHUS U Pa3BUTHS O0yYaIOUIUXCS CPEJCTBAMMU
yueOHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyainbHple mosioxkeHus GI'OC COO o B3anmM0OOYCIOBICHHOCTH IIENEH,
collepKaHMsl, Pe3yJIbTaTOB OOy4YeHUss U TpeOOBaHUI K YPOBHIO MMOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pazoBaTeIbHON OpraHU3alMK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHY)XKHT 3aBEpIIAOIIUM HTalloM peaau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa3oBaHHA. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTyphl
YelloBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs Xumudeckoe 00pa3zoBaHHE
oOy4Jarommxcs Ha ypPOBHE CpPEHEro 00Iero o0pa3oBaHus CPEICTBAMH YyUeOHOTO
npeaMera «XHUMHS», COACpPKaHHE U TOCTPOCHHE KOTOPOTO OMNpPEACIICHbl B
mporpaMme MO0 XUMUHM C YYETOM crnenuUKd HayKd XUMHUH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJbI U B MaTepuajbHOW >KU3HU OOIIECTBA, a TaKXKe C YYETOM
o0ImuX TeNe W TMPUHIUIIOB, XapPaKTEPU3YIONUX COBPEMEHHOE COCTOSHUC
CHUCTEMBI CpeiHero ooIero oopaszoBanus B Poccuiickoit denepanmm.

XUMHSI KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO POJib B
COBPEMEHHOMW ITMBUIIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOW KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALIMOHATIBHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IJaHHE€ LETOCTHOTO MPEJCTAaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBEeKa, KOTopoe (opMUPYETCS B XMMHHM HAa OCHOBE MOHHUMAaHUs



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMU PUMEHEHUS.

TecHO B3aUMOJAEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYPhl, HEOOXOAUMBIM YCJIOBUEM YCIICIIHOTO
TpyJla W JKM3HHU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XHUMHS KaK Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJOTHM HaIlpaBjieHa Ha pELICHUE
00adbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTtBercTBMM ¢ OOmMMMHU IEJSIMU W TPUHIUIAMHU CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM YPOBEHD
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIHTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYK WM JUIi  BBIPAaOOTKHM  MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMA, MPOJOKEHUS
00pa3oBaHUs B PA3JIMUHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisfonuMHU  TIpeAMETa  «XUMHS»  SBIAIOTCS 0a30BbIe  KYpPChl —
«Oprannueckas xumus» U «OOmass W HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMHUH (C BKIIOUEHHUEM 3HAHHUM U3 00Ieil XUMHUU) U
opraHnyecko XxumMuu. POpMHUPOBAHUE JAHHOM CHUCTEMbl 3HAHUW MPU U3YUCHUU
npenaMera o0OecreynBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coiepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cQopMUpOBaHA B MpPOrpaMMe IO XUMHHM Ha OCHOBE
CUCTEMHOT0 TIOJXO0/la K U3Y4YeHHIO Yy4eOHOro wmarepuaia u 0OycCiOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACIIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XHMHUHU BEUIECTBA
paccMaTpuBarOTC Ha YPOBHE KIIACCUYECKOM TEOPHUM CTPOECHHUSI OPraHUYECKUX
COCOMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M  BJICKTPOHHBIX
MpEACTaBICHU O CTpoeHHH BemlecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHM4eckod XWMHHU TNOJYYarT PAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYATILHBIC
MPEACTABICHUS O XUMHYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINH.

[log HOBBIM yriioM 3peHuss B ImpeamMere «XUMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOpeTUYECKU MaTepuanl U (AKTOJIOTMYECKHE CBEICHUS O BellecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD 00y4arolUMCs MPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHHE



MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULUH,
rIy0)Xe TMOHATh HCTOPUYECKOE U3MEHEHHE (QPYHKIUH 3TOro 3akoHa — OT
000011aro1Iel 10 0O0BACHAIOMIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOECHMUH,
CBOICTBaX M NMPUMEHEHHUH, a TAKXKE O XMMHUYECKHUX PEAKLUMSIX, UX CYLUIHOCTH M
3aKOHOMEPHOCTSIX TMpoTeKkaHus naomnosHgercs B kKypcax 10 u 11 xknaccos
AIIEMEHTAMHM COJEP)KAHMS, HMEIOUIUMHU KYyJbTYPOJOTMYECKU M TMPHUKIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBSA3UM XHUMHUU C
JIPYTUMHU HayKaMH, pPacKpbIBAIOT €€ poJib B IMO3HABATEIbHOM M MPAKTUYECKOM
JEeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHUSI K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHH, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0OyieMax, CBSI3aHHBIX C XMMHEW, KPUTHUYECKH OCMBICIMBATh WMHOOpPMAIUIO U
OpUMEHSATh €€ JUId TONOJIHEHUS 3HAaHUM, pEeIIeHUsS WHTEUIEKTYalbHbIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1a4u. B 1enom cojepkanue yaeOHOTO
npenMera  «XUMHS»  JAHHOTO  yPOBHS  M3YYEHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y 0O0ydaroIMXCs MHPOBO33PEHUECKOW OCHOBBI JJisi MMOHUMAaHUS
dunocopckux uuei, Takux Kak: MaTepuajbHOE E€IMHCTBO HEOPTraHUYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTpPOEHHUEM, T[03HABAEMOCTh TMPUPOJHBIX SBICHUNA MYTEM OJKCIIEPUMEHTAa U
pEelIeHHs] MPOTUBOPEYUM MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodiieM, a
TakKe MpobeM cOepexeHUsT YHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TE€XHOJIOTUM U MaTEepHUAJIOB.

B nmnmane pemeHus 3amady  BOCHUTAHHS, pPa3BUTHUA M COLMAIU3ALUA
OoOy4YaromMXCcsd TPUHITHIE MNPOrpaMMON MO XUMHH TOJIXOJBI K OMNPEIeICHUIO
COJep)KaHUS M IOCTPOCHUS MpeaMeTa MpeaycMaTpuBaoT (HOpPMUPOBAHHE
YHUBEpPCATbHBIX yUeOHBIX JCMCTBMI, HMEIOMUX 0a30BOo€ 3HAUCHHE IS
pa3MYHBIX BUJOB JESATENBHOCTU: pEUIeHUs MpoOsieM, IOHCKa, aHalIu3a |
00paboTku nHGOPMAIHH, HEOOXOIUMBIX /I PUOOPETEHNUS OIbITa TPAKTUIECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B npakTuke npenojaBaHHs XUMUM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus, IpU ONpPEICICHUN
COJIepKATEeJIbHOM XapaKTEPUCTUKH LeJIed H3y4YeHUs IpeaAMeTa HalpaBICHUEM
MEPBOCTENCHHOW 3HAYMMOCTU TPAAUIMOHHO MPU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJAMYECKOW TOYKU 3PEHHS TAaKOM IOAXOJ K OIPENCIICHUIO LEJIeH U3YUYCHHs
MpPEeIMETA SIBJISIETCS BIIOJIHE ONPaB/IaHHbIM.

CornacHo JaHHOM TOYKE 3pEHMsI TJABHBIMU LIESIMU HM3Y4YEHUs IpeameTa
«Xumusi» Ha 6azoBom yposHe (10 —11 ki.) sBisFOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIeH
COCTaBJISIOIIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOWU
J€XAaT KIIOYeBble MOHSTHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHME M IMOHMMAaHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHSI U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHYECKUX peaklHil, HEeOOXOAMMBIX [JIsi MNpUOOpeTeHus
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHMH,
UMEIOIIUX MECTO B MPUPO/IE, B TPAKTUUECKOM 1 MOBCEITHEBHOMN KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JACSATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO DJKCIEPUMEHTa, COOJIIOJICHUEM  TMpPaBHII
6e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsany ¢ atuMm, coaepxaTenbHas XapaKTepUCTHKA LEJIEd U 3a/1ad U3y4YCHHUS
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMH B CHCTEME CpeliHero obmiero odpazoBanus. CerojHs B
OpernojjaBaHud  XUMUU B OoJbIIedl  cTenmeHH OTAAETCS  MPEANouTeHUe
NPAKTUYECKON KOMIIOHEHTE COJACp)KaHUA OOyuYeHHus, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BIAJICIOIIETO HE
HA0OpOM 3HaHWW, a (PYHKIMOHAJBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMHU H
YMEHUSMU aKTUBHOTO IMOJY4YEHUS 3HAHUN M MPUMEHEHUS UX B PEaIbHOM JKU3HU
IUTSl pEIIEHUS] TPAaKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM NpH HM3yYEHHH IpeaMera «XUMHSD» JTOMUHUPYIOLIEE
3Ha4YeHHE NMPUOOPETAIOT TaKUe IIeNIN U 3a7a4H, KaK:

azganTanys o0y4aromuxcsl K yCJIOBHMSM JTWHAMHYHO Pa3BHBAIOLIErOCs MUpa,
(GopMupoBaHHE  HMHTEJUIEKTYaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO I'PAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTyallUsX, CB3AHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

dopmupoBanue |y OOyyaromMXcs  KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEPCAJIbHOE 3HAYEHHE I PA3JIMYHBIX BHUJOB
NEATEeNIbHOCTU: pelleHus MmpodiieM, Moucka, aHanu3a u oOpaboTku uHdopMaluu,
HEOOXOIMMBIX [UJIsi NPUOOPETEHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHHMAET
BaXKHOE MECTO B MO3HAHUU XHMMHH, a TAKXKE JJI1 OLCHKU C TMO3ULUI



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEJbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00YYarOIIUXCs: CIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh HOBBIE
3HAHMSI IO XMMHUH B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBbIE TEXHOJOTHUU JJI1 NOMCKA U aHallu3a y4eOHOH U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIMU XUMHUUECKOTO COJEPKAHMUS;

(opMHUpOBaHUE U Pa3BUTHE Y 00YUAIOUIUXCS ACCOLIMATUBHOIO U JIOTHYECKOIO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IUMbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUM U MPOBEACHUH XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIMTaHWEe Yy oOydarommxcsd YOeKAEHHOCTH B T'YMaHUCTUYECKOH
HAIPaBJICHHOCTH XUMHH, €€ BaXKHOW POJU B PEHICHUH TJI00alIbHBIX MpodiieM
PaIMOHANILHOTO MPUPOIOTOIB30BAHMS, OMOIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEeHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHONICHUS] K TPHUPOAE M CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUM ISl TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSAMH.

B yueOGHOM muiaHe cpegHero ooOimero oOpa3oBaHUS MpeAMET «XUMUS»
06a30BOro YpoBHSI BXOJIUT B COCTaB MpenMeTHON obOnactu «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO61iee unco 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpasoBaHus, cocrapiser 68 dacoB: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heielno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOH XUMHUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYeHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHHUS OPTaHMYECKHX
coenunenuid A. M. bytiepoBa, e€ ocHOoBHBIE MO0XKeHUsA. CTPYKTypHbIE (OPMYJIBI
OpraHMYecKuX BellecTB. lomoisorusi, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBinenue o kinaccupuKalMK OpraHuyeckux BemiecTB. HoMmeHkmarypa
OpraHMYeCKUX COEJIMHEHUU (CHCTeMaThyeckas) M TpPUBHAJIbHBIC Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HW3YYECHMs] BEIIECTB W HUX TMpeBpalleHUi:
O3HaKOMJIEHHE ¢ oO0pa3laMd OpraHMYeCKHX BEHIECTB W MaTepuajaMud Ha uX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAOIOJEHUE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIIEHUIO OPraHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBlieHue, OOyTIIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeTaH u 3TaH —
NPOCTEHIIINE TPEICTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy 3aMElIEHUsT U TOpPEHHs), HAXOXKIEHUE B IMPUPOJAE, MOIYUYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPOMWIEH —
NpocTeiiine NpeACTaBUTENN aJKEHOB: (U3NYECKHE M XMMHYECKHE CBOWMCTBA
(peakuuMyd TUAPUPOBAHMS, TANOTCHUPOBAHUS, THUApPATALNM, OKHUCICHUS U
MIOJINMEPU3ALINH ), TIOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytamuen-1,3 u metmnOyranueH-1,3: cTpoeHue, BakHEHIIne
XUMHUYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlomydeHne CHHTETHYECKOTro
KayuyyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTHUECKUN psifl. ALIETUIICH
— MPOCTEUIINK NPEICTAaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMM TUIPUPOBAHUSI, TaJOTCHUPOBAHMS, TUIpaTalllU,
rOpeHus), MOJIyYEHUE U IPUMEHEHHE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3MUECKHME M XUMUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUSA), MOJIYYEHUE U NPUMEHEHUE. 101you:
cocmas, cmpoenue,  Quauueckue U  XUMUYecKue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUS U HUMPOBAHUSL), NoyueHue u npumenerue. TOKCUUHOCTb



apeHOB. ['eHeTmdeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPHUHAMICKANUMHA K
Pa3JINYHBIM KJIaccaM.

IIpuponHble MCTOYHUKU YIIIEBOAOPOAOB. IIpuponaHbli ra3 U IIOIyTHBIE
He(dTanble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepaboTku HePTHU:
MEePEroHKa, KPEKUHI (TePMUYECKUW, KaTalnUTUUeCKuil), nuponus. IIpoaykTsl
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOJIYKThI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3yYEHHMS BELIECTB M MX IPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOAOB U
raJIoreHOMPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJYYEHHE STUIICHA
Y U3y4YE€HUE €r0 CBOUCTB.

PacuérHnie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XHMHUYECKOW peakiuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOHOIO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJAHBIX BEUIECTB WM MPOYKTOB PEaKIIUN).

Kucnopoaconepxaniue opraHndecKue coeiMHeHust

IIpenenbHble  OQHOATOMHBIE CHUPTHL. MeETaHON M JITAaHON: CTPOCHHUE,

¢usznueckre W XUMHYECKHE CBOWCTBA (pEaklUd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOJAaMHU, TOpPEHHE), INpPUMEHEHHE. BoJOpOAHBIE CBSI3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKA.

MHOroatoMHbl€  COUPTHL.  ODTWICHIJUKOIb W  T[JIULUEPUH: CTPOECHHUE,
dusznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMU
MeTajulaMi, KaueCTBEHHAsl peaklMsi Ha MHOTOaTOMHBIE CHUPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue riuiepruHa U 3THICHTITUKOJIS.

deHoy: CTpOCHUE MOJICKYJbI, (HU3WYeCKHe W XHUMHUYECKHE CBOMCTBA.
Toxcuunocts dhenona. [Ipumenenue denomna.

Anpneruasl U kemowwvl. DopmanpIerui, aleTajJbIeru]l: CTPOCHHUE,
¢uznueckre U XUMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAaHOBJICHHSI,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpEJETbHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHas U
YKCyCHAsi KHCIIOTBI: CTPOCHHE, (PU3NUECKHEe M XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /I Kjacca KUCJIOT, peakius dTepuuKaIim), moxyuyeHue U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIJIOTHI KaK IMPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOLIEE JICUCTBHE.

CnoxHeie >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
c1oxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xxupos. buonornyeckas
POJIb KUPOB.



VYrneBogel: cocraB, KilaccMpUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelimmii MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACICTBUE  C
ruapokcuom Meau(ll), oxuciaenue ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJECHHUE B MPHUPOAE, MPUMEHEHHE,
ouonorunyeckas poisib. @otocunres. pykTo3a Kak H30MEP IITIOKO3HI.

Kpaxman u nemnono3a Kak npupoiHbie nonuMepbl. CTpoeHue Kpaxmaia H
Heoyo3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KayeCTBEHHas PEaKIUsl C HOJJOM).

OKCHEepUMEHTAJIbHbIE METOAbl M3YYECHMs] BEIIECTB W HUX MpeBpalleHUI:
OpoBeJieHNEe, HAONI0ICHHE M ONUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcugoM Menu(ll)), MHOroaTroMHbIX CHUPTOB (B3aUMOJACUCTBUE TIUIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3ammopeiicTBHEe Kpaxmana C HOAOM),
POBEJIEHNE MTPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTBHI.

PacuétHrie 3agaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 0OBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH INPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozaepxkaliye OpraHuuecKre COeqUHEHUS.

AMUHOKHUCIIOTBI Kak aM(OTEepHbIe OpraHUuYecKue coequHeHus. Puszndeckue
U XMMHYECKUE CBOMCTBA AMHHOKHUCIOT (Ha NpuUMeEpe IiuuuHa). bronormdeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benku Kak NpHUpPOIHBIE BBICOKOMOJIEKYJISIpDHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHas CTPyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHBIE PEaKIIMN Ha OCJIKH.

OKCHEpUMEHTAJIBHBIE METOAbl M3Yy4YEHHs BEIIECTB M HX IPEBpaALICHUI:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, IIBETHbIE peakuu OEIKOB.

BbicOKOMOJIEKY ISIPHBIE COCAUHEHM S

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHMI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN —
MOJINMEPU3ALMS U MOJTUKOHAEHCALHS.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMs] BEIIECTB M HX MPEBpAIlCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanus MeXNpeaMETHBIX CBA3EH IIPU U3YYECHUU OPraHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCSI 4epe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4HBIX TOHATHH, TaK W TOHATHM, SBIAIOLNIUXCS CUCTEMHBIMHU IS OTIAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI' 0 [IUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (pakT, rumnoresa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(UKalus, MEePUOIUYHOCTh, HAOIIOIEHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®u3uka: MaTrepus, OHEprus, Macca, aTOM, DOJEKTPOH, MOJEKYJa,
HSHEPreTUYeCKUd ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperatHoe COCTOSIHHE
BEIECTBA, (PM3MUECKHE BEIMUMHBI U €IMHULIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (OE€JIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMBbIe, TOILIUBO,
PECYPCHL.

TexHoMOrUsA: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MPENapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHU

XUMUYECKUN 3leMEHT. AToM. Sapo aroMa, H30TONbI. OJIEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHe YPOBHHU, MOMYPOBHH. ATOMHbBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeleNieHus] 3JIEKTPOHOB MO OpOWTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(DHUTYpaIlis aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKOro 3akoHa u Ilepuonnueckoil cucteMbl
xuMudecknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM M3MEHEHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB MO TPYNIaM W TEPHOJAM.
3HavueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKass CBsA3b. BHIBI XUMHYECKOW CBA3U
(koBaJieHTHAsl HEMOJISIpHAs W MOJISIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHONW XUMHUUYECKOW CBA3M (OOMEHHBIH U JOHOPHO-
akienTopHbelil). BomgoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPUILIATEIHHOCTD.
Crenenb okuciieHusi. IOHBI: KATHOHBI U AaHUOHBI.



BemectBa  MOJNIEKYyJISIpHOTO H  HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELLIETKU.

[TonsaTue o aucnepcHbix cuctemax. VICTMHHBIE U KOJUIOWUJIHBIE PACTBOPHI.
MaccoBast 1011 BEILIECTBA B pacCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenkiarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss XMMHUECKHUX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKONW XMMHHU. 3aKOH COXPAaHEHHsS MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUH TPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XuMmu4yeckoe paBHOBecue. DakTopbl, BIUSIONIME HA COCTOSIHUE
xumuueckoro paHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas nucconuanus. CuiabHbIC U cialblie aneKkTpoauthl. Cpema
BOJIHBIX PAaCTBOPOB BELIECTB: KUCJasA, HEUTpabHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCIEPUMEHTAIBHBIE METOJIbl H3yYE€HHUS BEHIECTB M WX MPEBpaIlCHUI:
neMoHcTpaius Taosmn «llepuoandeckas cucrema xumuueckux siementoB 1. U.
MeHnneneeBay, U3ydeHHE MOJIENICH KPUCTAUTMYECKUX PEHIETOK, HAONIOJCHUE U
OTHCaHue JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIU3aTOpa, OMPEACICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHJIMKATOPA, PEAKIUH HMOHHOro oOMEHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB Ha CKOPOCTH
XUMUYECKOU PEAKIIUN.

Pacuérunle 3amaqn.

Pacuétel 1O ypaBHEHMAM XHMHUYECKHUX pEaKkluii, B TOM YHCJIE
TEPMOXUMHUYECKHAE PACYETHI, PACUYETHI C HCHOJB30BAHUEM MOHATHA «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilosmoxxenue HemerauioB B Ilepuoguueckoit  cucreme
xuMudeckux saeMmeHToB J[. M. MeHnneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nYecKkue CBOMCTBA HEMETAJIOB. AJIIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCJIOpOJIa, cepbl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yraepomsa W KpEeMHHS) W HUX  COeAUWHEHHH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOIHBIX COSTUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIIJIOB U KX COCTMHEHHUM.



Meramisl. llonoxenue meramnoB B llepuoanyeckoi cucTeMe XUMHUYECKUX
sanemeHtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JIOYEK
aToMOB MetauioB. O0mme guznyeckue cBOMCTBa MeTauioB. CIUlaBbl METaJIOB.
DIEKTPOXUMHUYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIIUX METAJUIOB (HATPHM, Kaluil, KalbIuH,
MarHui, aJllOMUHUN, IUHK, XPOM, HKEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

DKCIIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEHIECTB M HX MPEBpaIlCHUM:
U3y4YeHHE KOJUIeKUUH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aj7a4, HaOJIOJIEHHEe M ONHCaHUEe JIEeMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIAPOKCHA AJIOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJN0YEN, KAUECTBEHHBIE PEaKIIMU HA KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuérhl mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIONIMX B PEaKIMU BEUIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, IHEPreTUYeCKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIHUHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBnenus 00 OOMIMX HAyYHBIX MPUHIUIAX  MPOMBIIIJICHHOTO
IIOJIyYCHUS BaXKHEUIINX BEILLECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUAJIOB: BAXKHEWIIHWE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUHMOHHBIE MAaTepuasbl, KpAacKH, CTEKJIO, KepaMmukKa,
MaTepuaibl JJs AJIEKTPOHUKH, HAHOMATECPHUAJIbI, OPTraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHUs U 3J0pOBbE YEJIOBEKA: MPABUJIA HCHOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO UCIOIB30BAaHUS MPEMApaTOB OBITOBOW XUMUU
B IIOBCEJHEBHOM KHU3HH.

MeXnpeaMeTHBbIE CBS3H.

Peanuzanusa  MeXnpeAMETHbIX  CBA3€H MOpU  HU3yYeHUHM 0Omed wu
HEOPraHU4YECKOM XMMHUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH [T OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHSITHUS: Hay4yHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanuusa, NEPUOJUYHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUYECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEIUYMHBI U SIUHUIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorus:  knetka, opraHu3M, DJKOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHoMOTUsA: XUMHYECKas MPOMBINUICHHOCTh, METAJLTyprusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAIIOB, CEIbCKOXO3SHCTBEHHOEC IIPOW3BOJICTBO, THUIICBAs
NPOMBIIIICHHOCTh,  (papMaimeBTHYeCKass  MPOMBIIIIEHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJICKTPOHHAS TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W TIpeaAMeTHbIM). HayuHo-meToauyeckoil OCHOBOW IS
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN OJIXO/I.

B COOTBETCTBMM € CHCTEMHO-AESITENBHOCTHBIM IOAXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PpE3YyJIbTATOB OCBOEHHUs NpeAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oO1rero o0pa3oBaHus BbIJIEICHBI CAEAYIOMINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKTAHCKOM HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4YME MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaJulinii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYIIMMHU IE€JIO0CTHOM
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl U CIIOCOOHOCTHU CTAaBUTh
LEIU U CTPOUTD )KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTa «XUMHUS» [IOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
F'YMaHUCTUYECKUMU, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJealaMH POCCHICKOro Tpa)KAaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBUJIaMH  [OBEACHUSA, CIOCOOCTBYIOIIMMU  IIpoIieccam
CaMOIIO3HAHMUS, CaMOpAa3BUTUS W HPABCTBEHHOTO CTAaHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUA MpeAMeTa «XHUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA IMO3HABATEIILHOW W TPAKTUYECKON JCSATEIHHOCTU
00yJaroUMXxcs Mo pealn3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YaCTHU:

1) rpakaaHCKOTr0 BOCIUTAHNS:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEMH,
YBa)KEHHUSI K 3aKOHY U IIPABOMOPSIIKY;

MPEACTAaBICHUS O COLUMAIBbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILIEHU B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJlau, BHITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB yUeOHOU JNeATeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY UM HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XUMUH;

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KCHUS HAYKU €CTh pe3yJbTar
JUIMTENIBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

WHTEpeCa U I03HABATEJIbHBIX MOTHBOB B TOJYYEHUU U TOCICIYIONIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3AHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PEIIECHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHWE TMOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popMHPOBaAHUS KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOTO U 0Oe30MacHoro obpasza KH3HHU,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmrofieHusi TpaBui 0€30MacHOro OOpalleHuss C BEHIeCTBAMU B OBITY,
[MOBCEHEBHOM KU3HU U B TPYJIOBOU JIESATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOI'O
0€30macHOT0 MOBE/ICHUS B CUTYyAIUsIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHU);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOMN
NEATeNIbHOCTH, OOLIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JIPyrHX  BHUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3ajay
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKax CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYyAY, JIOASM TpyJa U pe3yJbTaTaMm TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYaTbHON TPACKTOPUU
oOpazoBanus, Oyaymied npodeccu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUHU, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) IK0JI0rH4eCKOr0 BOCIIMTAHUS :

9KOJIOTUYECKHU II€JI€CO00Pa3HOr0 OTHOIIECHUSI K TPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMSI KU3HHU HA 3eMJIE;

MOHUMAHUSI TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIDKCHUN XUMHUHU IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HENPUATHUS JICWUCTBUM, TMPHUHOCAIIUX BpEJ  OKPYXKaIOIICH
IPUPOJTHON cpeqie, YMEHHUSI MPOTHO3UPOBATh HEOJArONMpHUATHBIE SKOJOTHYECKUE
MOCJIC/ICTBUS IPEANIPUHUMAEMBIX JEHCTBUHN U MPEOTBpAIIATh UX;

HAJIUYMS PA3BUTOrO 3KOJIOTMYECKOI0 MBILIIEHUS, SKOJOTHUECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH AKOJIOTUYECKON HaIlPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMU B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
NPAaKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemohoouwu;

7) HEeHHOCTH HAYYHOTO TO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUS CHeUU(PUKM XUMUM KakK HAyKd, OCO3HaHUS €€ poinu B
dbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3aHUM IIEJIOCTHOTO
MpEACTaBICHUS 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJEM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexXKI€HHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUISI  COBPEMEHHOMU
UMBWIH3ALMK: B €€ TyMaHUCTHUYECKOW HANMpaBiICHHOCTH M BaXXHOW pOJU B
CO3JJaHUM HOBOW 0a3bl MaTepHUAIbHOW KYJbTYpPhI, PEIICHUH TI100abHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUILEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOECIEYCHUH YCIOBHMA
YCIEIIHOTO TPyJa M SKOJOTMYECKH KOM(POPTHOW IKU3HU KAXKIOro 4UjeHa
o011€ecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTA METOJ/OB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCHOJIb30BaTh



MoJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUSI 1eJlaTh 0OOCHOBAHHBIE 3AKIIOYCHHS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLIUXCA JAHHBIX C IEeJNbI0 TOJy4YEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMUYECKUE 3HAHUA s
penieHus NpoOyieM B peabHbIX )KU3HEHHBIX CUTYyaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEIOBATENBCKOMN NESATEIIBHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW MO XUMUH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHalIbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpeameTra «XuUMHUS» Ha
YpOBHE CpeHEro o01Iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE InI: dbopmupoBaHus MHPOBO33PEHUS oOydJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAayYHbIE MOHSITHS, OTpaKaIOUIUe
[EJIOCTHOCTh HAYYHOM KapTHMHBI MHpa M CHEIU(PUKY METOJOB I[O3HAHUSA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBICHUE,
Ipolecc, CUCTeMa, Hay4YHBIA (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOCHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

yHUBEpCAJIbHbIE y4eOHbIe NelcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC,

PETYJIATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (GyHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITMH 00YyYarOIIHXCS;
CITOCOOHOCTH 0o0yyJaromuxcs HCII0Ib30BaTh OCBOCHHBIC

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M yHUBEPCAIbHbIE y4eOHbIE
JNEUCTBUA B ITI03HABATEILHON U COLIMATILHOW IIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMU W  PETyJISTUBHBIMH
JICVUCTBUSIMU.

OBJiagenue YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEJIbHBIMU
AEeMCTBUAMM:

1) 6a30BbIe JJOTrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJIHPOBATH W AKTyalIM3UpOBaTh  MpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEJIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU HX
JOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI IECSITEIbHOCTH C IOCTABICHHBIMU LICJISIMU;

KCMOJIB30BATh NP OCBOEHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSITUM M YCTAHABIWBATH WX B3aWMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB W
XMMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKIAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pPaCCyXICHUS (MHIAYKTUBHBIC, JIEAyKTUBHBIC, IO
aHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUST B pPacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIC B XUMHHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOACIIBHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuUMHUuYeckas (opMysa, ypaBHEHHE XUMHUUYECKOU
peakiuu — TpU PEIICHUU Y4YEeOHBIX TMO3HABATEJIPHBIX W TPAKTHUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEILCKHIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0OB HAYYHOIO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
peaKiuu;

dbopMyIHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OpPMYyIMpPOBaHHBIE BOIMPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI Jisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUSA U TMPOBEIACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIUpOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBATEICKOW W MPOEKTHOM
JESTENBHOCTH, TMPOSIBISATH CIHOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIBHOMY
[IOMCKY METOJOB pEUICHUS IPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO pa3IudHbIX
METO/I0B O3HAHMUSI.

3) padora ¢ undopmManmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX uHPoOpMauuu (HaAy4dHO-
MONYJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHBIE [OCOOUS,
pecypcbl MHTEpHETa), aHaMM3UpOBaTh WHQPOPMAIUIO PA3NTUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNUBOCTb;



(opMynHpOBaTH 3aMpPOChl U MPUMEHATh PA3NUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaLMKM, HEOOXOAMMOW JJid BBINOJHEHUS YYEOHBIX 3aaau
ONPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNbBIT HCMOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUHN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BbIOMpaTh  ONTUMaNbHYI0  (opMy  mpeacTaBiIeHUS
uHpopmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4YHBbIM S3bIK B KauyecTBE CpEACTBAa IMpU pabore ¢
XUMUYECKOW uH(MOpManueil: NpUMEHSATh MeXInpeAMeTHble (pusznueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbL, (hOpPMYJibl, a00peBUATYpPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBa
HaTJIsTHOCTH.

OBJjajieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JAeHCTBUSIMHU:

3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYKIAaeMOM TEMbI B XOJ€ IHUaiora W/WiH
JTUCKYCCUH,  BBICKa3bIBaTh  HjeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a/1auu;

BBICTYIIaTh C MpPE3CHTAIMEel pe3ybTaTOB IO3HABATEILHON JESTEIBHOCTH,
MOJTYYEHHBIX CaMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIETOBAHUIO CBONCTB
U3y4aeMbIX BELIECTB, pealu3aluu y4eOHOro npoekra u (GopmMyJIupoBaTh BHIBOIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUM IMyTEM COTJIACOBAHUSA TMO3UIUN B
X0J1e 00CYXJIeHUS 1 0OMEHAa MHCHHSIMU.

OBiajieHUe YHUBEPCATbHBIMHU PeryJIATHBHBIMU JI€HCTBUSIMH:

CaMOCTOSATETIbHO IUUJIAHUPOBATh W OCYIIECTBIATH CBOIO IIO3HABATEIHHYIO
JEeSTENbHOCTh, ONpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM TMpH
BHITIOJTHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HauOolee
b exTuBHBIN crmoco0 WX pemeHuss ¢ y4ETOM TMOJIyYeHHS HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmetHbie pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS
OTpaXaroT:

chopMHUPOBAHHOCTh  TPEJACTABICHUM O XUMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJM XWMHUU B ITIO3HAHUU SBJICHUU



npuposibl, B (OPMUPOBAHMU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJI PELICHUS MPAKTUYECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIECHMSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloIMe TOHATHS (XUMHYECKUM JJIEMEHT, aToM, OJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMHYECKAS
CBS3b, CTPYKTypHasi (dopmyna (pa3BEpHyTass U COKpali€¢HHas), MOJib, MOJSpHas
Macca, MOJSIpPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAS TpyMa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHUCJIOPO/ W a30TCoJiepiKalllue COEJAMHEHHUS, MOHOMEp, IMOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannyeckux BemiectB A. M. ByrtnepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTRB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHUU, MHPOBO33PEHUYCCKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAHMS TPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYEHUH U
0€30MacHOM HCTIOJIb30BAaHUM BAXXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY H
NPAKTUYECKON 1eITeTbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMUBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIIME MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIIONIB30BATh XUMHUYECKYIO CHUMBOJIHMKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEaKIuH,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPTaHMYECKHX BEIIECTB /I HILTIOCTPAIU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh H3YUEHHBIX
OpraHUYeCKUX BELIECTB IO HUX COCTaBy M CTPOCHHUI0 K ONPEACIEHHOMY
KJIACCy/TpyNne COeAUHEHUN (YIJIEBOJOPOIBI, KHCIOPOA | a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), AaBaTb KM Ha3BaHUA MO
cucremarnieckoir Homenkiatype (IUPAC), a Takke NPUBOIUTH TPHBHAIBHBIC
Ha3BaHUsI OTACJbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, alleTHJIEH,
STWJICHTJIMKOJb, TIHIEPUH, (HEeHon, GopManbaerus, aneTalbIerua, MypaBbHHAsS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmai, IeJUTI003a, TJIUINH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNPEACNSITh BHIBl XUMUUYECKOM CBA3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUS MacChl BEIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3nUYecKkue W XUMHYECKHUE CBOMCTBA TUMUYHBIX MPEICTABUTENCH pPa3IuYHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
IMIEepUH, (EHOJ, aleTalbAeTul, MypaBbUHAs U YKCYCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmal, 1eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMUUYECKHUX PEaKIUuh C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOJAHBIA Ta3, Yroyib), CHOCOOBI WX TEepepadoOTKu U
MPaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIH MPOyKTOB PEaKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIAJETh CUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJIaX HAyYHOTO TMO3HAHUS, UCIOJIB3YEMbIX B XUMUU MPHU U3yUEHUU BEIECTB U
XUMHUYECKUX SIBIICHUN (HaO0IeHne, U3MEpeHe, IKCIIEPUMEHT, MOJIEIUPOBaHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS JUIsl TPUHITHS PpEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IATh TTPaBUIIA MOJIH30BAHUS XUMHUYECKOM
nocyioll U J1abopaTopHbIM O00OpyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHUus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMH TIO BBITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHUH TUIAHUPOBATH U  BBIIOJHATH XHUMHYECKUN
AKCHEPUMEHT (IIPEBPALIEHUS OPraHUYECKUX BEIIECTB IPY HarpeBaHUH, MOJIyYEHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KAUYE€CTBEHHbBIE PEAKIMU OpPraHUuYECKHUX
BEILIECTB, JE€HaTypalus OEJKOB MPU HArpeBaHUU, LIBETHbIE peakuu OEJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKH O€30MaCHOCTU TMpU OOpalleHuu ¢
BEIIECTBAMU U JA0OpaTOPHBIM O0OPYJOBaHUEM, TIPEICTABISATH PE3yIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GopMyJIUPOBATH BHIBO/BI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUYECKU AHAIM3UPOBATH XHMHUYECKYIO
uHpOpMaILNIO, TOJy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpelicTBa MacCOBOM
uHdopmanuu, UHTEpHET U ApYyrux);



chOpMUPOBAHHOCTh  YMEHUW  COONIOJATh  MpaBWjila  DKOJIOTUYECKHU
1[€JeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LENISAX
COXpaHEHHUs] CBOETr0 3/0POBBbS U OKPYKAIOIIEH MNPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JIEUCTBHSI HA >KUBBIE OpPraHU3MbI OINpPEAECIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHaTeh Ha mpumepax crocoObl
YMEHBIICHUS] W TNPEJOTBPALIECHUS HMX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsE 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHM 3]I0POBbS: YMEHUE
OPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHeNbIX M CIa0OBHUIAIIMX OOYYaIOIIMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOHW  COCTaBJISIOIICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, POJIM XHUMHUU B TIO3HAHUM SIBICHUI
Opupoabl, B  (OPMUPOBAHUK  MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs PEIISHUs TPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO W IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUK, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMHUYECKUH 3JIEMEHT, aToMm, H30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJla, MOJIb, MOJISIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYeCKas, BOAOPO/IHAS ), KpUCTAJUIMYECcKas peleTka,
TAMNBl ~ XUMHUYECKUX  pEaKIUid, PaCTBOpP, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIUTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOW pEeaKIuh, XUMHUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SBJICHHUM, ()aKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HMCTOJIb30BaHUM BaXKHEUIIIMX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MPAKTHYECKON JIESITEIbHOCTH YEIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIE MPU3HAKU TOHATHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBSI3b, MCIOJIb30BAaTh COOTBETCTBYIOIINE IOHATHS IPU
ONMCAaHNUN HEOPTAaHUYECKHUX BEIIECTB U UX NIPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JIs
coctaBiieHUs (OpMYJ BEIIECTB M  YPaBHEHUH XUMHUYECKUX  PEaKILH,
cuctematuueckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOpraHWYEeCKUX BellecTB (yrapHblid ra3, YIJIEKHCIbIM Ta3, aMMHUak, raméHas
U3BECTh, HETaIlIEHAsl U3BECTh, MUTHEBAs CO/AA, MUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OIpPEAENATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAasi, MOHHAs, METaJNINYECKasi, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAINTMYECKON PEIIETKH KOHKPETHOrO BelIeCTBa (aTOMHAs, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBY K OIpPEeACNIEHHOMY Kiaccy/TpyIie
COEIMHEHUM (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbl, OKCUIbI, OCHOBaHUS,
KUCTIOTHI, aM(OTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa /1.
N. MeHnneneeBa U IeMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHY IO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JieMeHTOB 1-4 mnepuonoB Ilepuoamdeckoid CHCTEMBI
xuMudeckux saemeHtoB JI. M. MenpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTaINY, «IHEPreTUYECKUe YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 nepuoaaM u rpynnam [lepuoanueckon cucTeMbl XUMHUECKHUX dieMeHToB [[. U.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMHCHIBATH)  oOmIME
XUMHYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIM4YHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE T€HETHYECKOW CBSA3M MEXAY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHHS KIacCU(PUIMPOBATH XUMHUYECKHE PEaKIUu IO
pa3IMYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pPEArMpYIOIIHUX BELIECTB, TEIJIOBOMY
a3 deKTy peakiuu, U3MEHEHUIO CTETEHEH OKHMCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTaIu3aTopa);

c(OPMHPOBAHHOCTh YMEHHMI COCTAaBJISTh YPABHEHHUS PEAKLUUNA pa3IU4HBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAaKLIU MOHHOIO OOMEHa, YUUThIBas
YCJOBHS, ITPX KOTOPBIX ATH PEAKIIMK UAYT 10 KOHIIA;



c(hOpMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, IOITBEPKIAAIOITUE
KaueCTBEHHBI COCTaB pPa3UYHBIX HEOPTaHWYECKUX BEIISCTB, paclO3HABaTh
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOIHBIX PACTBOPAX HEOPTAaHUYCCKUX
BCIIECTB;

c(hOPMHPOBAHHOCTh YMEHHH  pPAacCKphIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHUS JJCKTPOHHOTO OallaHca
ATUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
pPEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUICCKOTO PABHOBECHS
B 3aBHCHMOCTH OT BHEIIHETO Bo3aehcTBus (npuniun Jle llarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHE IPOIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH TPEJICTABICHUNW 00 OOIMMX HAYYHBIX NPHHIMIAX |
HKOJIOTHYECKHUX MPOOJIeMax XMMHUYECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHHUS C HCIIOIH30BAaHUEM
MOHSITHSI «MacCOBasi JIOJS BEIICCTBA B PacTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
IpH XUMHYECKHX PEaKIHMsIX, MacChl BEIIECTBA WJIM 00BbEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ WU O0BEMY OJHOIO M3 YYAaCTBYIOIIUX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, PEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
nocyiol U J1abopaTOpHBIM O0OpYJOBaHHWEM, a TaK)Ke IpaBWiia OOpaIieHUs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh yMEHUH TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3oKEeHUEe MEePOKCHIa BOJOPOAA B MPHUCYTCTBUU KaTalIH3aTOpa,
OTIPEJICIICHNE CpPEbl PAacCTBOPOB BEHIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKInu,
peaknuu MOHHOTO OOMEHAa, KaueCTBEHHBIE PEaKIMu Ha cyib(par-, KapOoHAT- U
XJIOPHU]I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Mertamiel» u «HemeTamnby) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKH
0e30macHOCTH TIPH OOpAIICHUH C BEUIECTBAMHU U J1a0OPATOPHBIM 000PYI0OBAHUEM,
MPEACTAaBIATh PE3yJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opMe 3aluch
YpaBHEHUI COOTBETCTBYIONIUX peaKmuii u (HOpMyIUpPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHYECKYIO
uHOpPMAITNIO, TOJYy4aeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpeICcTBa MacCOBOMU
KOMMYyHUKanuu, UHTepHET U IpyThX);



chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOJaTh  MpaBWiia  DKOJIOTHYECKH
1enecooOpa3Horo TMOBEJEHUST B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHHUs] CBOErO 3J0POBbS M OKPY’KAIOIIEH MPUPOIHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMASI
cmbicn mokazatenst [IJIK, mosicHITP Ha mnpuMepax CHocoObl YMEHBIIEHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIMXCsl ¢ OrPaHUYECHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETBIX M CIA0OBHISIIMX OOYYarOIIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHuit JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoasubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XHMUH
[Ipeamert opranndeckoit xumuu. Teopus http://school-
11 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3 1 collection.edu.ru
M. Bytneposa https://resh.edu.ru/
Hroro mo paznueny 3
Pasnen 2. YriaeBoaopoabl
http://school-
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2 0 0 collection.edu.ru
https://resh.edu.ru
HenpenenbHble yrieBo10poabl: alIKEHbI http://school-
2.2 P Y POARL: ’ 6 0 1 collection.edu.ru
AJIKAACHEL, ATKHHEI https://resh.edu.ru
http://school-
2.3 ApoMaTtudeckue yrieBoa0poIbl 2 0 0 collection.edu.ru
https://resh.edu.ru
[IpupoaHbIe HICTOYHUKH YTIEBOIOPOIOB U hitp://school-
24 PHP 5 E P 3 1 0 collection.edu.ru
HX TIepepaboTra https://resh.edu.ru
Hroro no paszneny 13

Pa3nen 3. Kuciopoaconep:kamue opraHudeckne coeInHeHsI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

http://school-

3.1 Crnuptsl. Genon 3 collection.edu.ru
https://resh.edu.ru
Anpaeruabl. KapOOHOBBIE KUCIIOTHI. htt ://S.C hool-
3.2 C 7 collection.edu.ru
TIOKHEIE SPUPBL https://resh.edu.ru
http://school-
3.3 YrieBoasl 3 collection.edu.ru
https://resh.edu.ru
Hroro mo paznueny 13
Pa3znen 4. A3zoTcoaepixaiue opraHudeckue coeTuHeHust
http://school-
4.1 AMUHBL. AMUHOKHCIOTHEL. benkn 3 collection.edu.ru
https://resh.edu.ru
Hroro mo pazneny 3
Pa3jien 5. BoicokomoJieKyJIsipHbIe COeUHEHHs
http://school-
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 collection.edu.ru
https://resh.edu.ru
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB H TeM nudpoBbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTuueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH http://school-
1.1 u [lepuoaudaeckas cucTeMa XUMUIECKIX 3 1 0 collection.edu.ru
anemenToB 1. . MenaeneeBa https://resh.edu.ru
http://school-
Crtpoenne BemniecTBa. MHOrooOpasue PR.ISCT00
1.2 P m p 4 0 0 collection.edu.ru
BeIIECTR https://resh.edu.ru
http://school-

1.3 XHUMHUYECKUE PEAKITUN 6 1 1 collection.edu.ru

https://resh.edu.ru
Hroro no pazneny 13
Pa3jnen 2. Heopranuyeckasi XumMust
http://school-

2.1 Metamisl 6 0 1 collection.edu.ru
https://resh.edu.ru
http://school-

2.2 HemeTtamst 9 0 1 collection.edu.ru
https://resh.edu.ru

CBs13b HCOPTaHMYECKUX M OPTaHHUYECKHIX http://school-
2.3 P P 2 0 0 collection.edu.ru
BelHecTs https://resh.edu.ru
Hroro no paszneny 17



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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Pasznen 3. XuMHus ¥ :KH3Hb

http://school-

3.1 XUMUSA U KU3HDb 4 collection.edu.ru
https://resh.edu.ru
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpoJbHBI

0 e padoThI

IIpakTU4ecku
e paboThI

Jara
H3y4YeHH
|

DJIeKTPOHHbIE HH(POBbIE 00pa3oBaTeIbHbIE
pecypchbl

[Ipeamer
OpraHuYeCcCKOu
XUMUH, €€
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYECKUX
coenuHeHui A. M.
bytneposa, e€
OCHOBHBIE
MOJIOKEHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpencraBnenue o
Kiaccuukanuu
OpPraHHYECKUX
BEIIECTB.
Howmenxknarypa
(cucremaTryeckas) u
TPUBUAIbHBIE
Ha3BaHU
OpPraHHYECKUX
BEIIECTB

http://school-
collection.edu.ru/catalog/rubr/d05469b0-69bd-

11db-bd13-
0800200¢9c10/75871/?ysclid=Imxint2s8036777290
3

BXxo1HOI KOHTPOJIb.
KonTponbHas padora



https://resh.edu.ru/subject/lesson/6149/start/170388/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75871/?ysclid=lmxint2s8o367772903
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75871/?ysclid=lmxint2s8o367772903
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75871/?ysclid=lmxint2s8o367772903
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75871/?ysclid=lmxint2s8o367772903
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75871/?ysclid=lmxint2s8o367772903

AJIKaHBI; COCTaB U

4 CTPOECHHE, https://resh.edu.ru/subject/lesson/6151/start/149993/
TOMOJIOTUYECKUH Psifg
Mertan u 3TaH —

5) HPOCTEHIIHE https://resh.edu.ru/subject/lesson/6151/start/149993/
HpeI[CTaBI/ITeJ'[I/I
AJIKAaHOB
A :

6 HIKCHbL COCT"}B 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
CTpOEHHUE, CBOMCTBA
DTWIICH W TTPOTUJICH

7 — npovrenme https://resh.edu.ru/subject/lesson/5412/start/212563/
Hpe)ICTaBI/ITeJ'[I/I
AJIKEHOB

http:/files.school-
TMpakTHyeckas paGoTa collection.edu.ru/dl rs_tore/e659f378-5apf-07e2-
No 1. «Tlomveere 5491-felca9d05442/index.htm http://files.school-

8 c y collection.edu.ru/dIrstore/a2fde3eb-37b0-b327-
3T1/meHa“1/1 syaetme af25-099e3fa00573/index.htm http://files.school-
Cro CBOUCTB» collection.edu.ru/dIrstore/80d12abd-df02-dd41-

7770-flcd1f794ccf/index.htm
AJKaaueHsl.
byraguen-1,3 u http://school-

9 MetuinOyTanueH-1,3. collection.edu.ru/catalog/rubr/d05469b0-69bd-
[Tonyuenue 11db-bd13-0800200c9¢10/75891/? subject=31
CHHTETHYECKOTO ysclid=Imxils1r6i442243496
KaydyKa U pe3uHbI
AJIKMHEBL: COCTaB U http://files.school-

10 0COOEHHOCTH collection.edu.ru/dlrstore/74d656¢c4-ce58-a147-

CTpOCHUH,

14bf-54b4108282d9/index.htm



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-f1cd1f794ccf/index.htm
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75891/?%20subject=31%20ysclid%3Dlmxils1r6i442243496
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75891/?%20subject=31%20ysclid%3Dlmxils1r6i442243496
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75891/?%20subject=31%20ysclid%3Dlmxils1r6i442243496
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75891/?%20subject=31%20ysclid%3Dlmxils1r6i442243496
http://files.school-collection.edu.ru/dlrstore/74d656c4-ce58-a147-14bf-54b4108282d9/index.htm
http://files.school-collection.edu.ru/dlrstore/74d656c4-ce58-a147-14bf-54b4108282d9/index.htm
http://files.school-collection.edu.ru/dlrstore/74d656c4-ce58-a147-14bf-54b4108282d9/index.htm

TOMOJIOTUYECKUH PSI.
AneTuiieH —
MPOCTEUIIIHI
MPEJICTaBUTEIb
AJKUHOB

Brruucnenus no

11 YPaBHEHHUIO
XUMHUYECKON pEAKIIHUHI
Apenbl: OeH301 1
12 TOIyo1. TOKCHYHOCTh https://resh.edu.ru/subject/lesson/4775/start/150494/
apeHoB
I'enernueckas CBA3b m‘m
collection.edu.ru/catalog/rubr/d05469b0-69bd-
13 | YIVICBOAOPOAOB, 11db-bd13-
HPHHALTERALII K 0800200¢9c11/759722ysclid=Imxiogcmep6981611
Pa3IMYHbIM KJlaccam 91
[Ipuponnsie
HMCTOYHUKH
yTJIIEBOIOPOOB:
14 HPHPOAHBI 1as 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
MOMYTHBIE He(TAHbIE
rasbl, HeTh U
MPOAYKTHI €€
nepepaboTku
IIpupoausie
HMCTOYHUKH
15 YTJ€BOJOPOOB:! https://resh.edu.ru/subject/lesson/6148/start/170461/

MPUPOJHBIN ra3 u
MOy THBIE HEPTSIHbIE



https://resh.edu.ru/subject/lesson/4775/start/150494/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxioqcmep698161191
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxioqcmep698161191
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxioqcmep698161191
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxioqcmep698161191
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxioqcmep698161191
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

ras3sl, HeTh U
IIPOJYKTHI €€
nepepaboTKu

16

Py0exHBII KOHTPOJIB.
KonrponsHas padora

17

[IpenenbHbIe
OJIHOATOMHBIE

CIIMPTBI: MCTAHOJ U
staHoj. Bonopoanas

CBA3b

https://resh.edu.ru/subject/lesson/4769/start/150553/

18

MHoroaTtoMHBIE
CIIUPTHI:
STUJICHTJINKOJb B
TJIULEPUH

https://resh.edu.ru/subject/lesson/4769/start/150553/

19

@DEeHOJI: CTpOEHHUE
MOJIEKYJIBL,
(dbuznveckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

AJLIeruasr:
dbopmanpieru u
alleTallbJICTU/I.
Aneron

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OnHOOCHOBHBIE
npeJenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAs U

http://files.school-
collection.edu.ru/dlrstore/72294062-bc86-65ec-
ae3d-1ca315adcdef/index.htm



https://resh.edu.ru/subject/lesson/4769/start/150553/
https://resh.edu.ru/subject/lesson/4769/start/150553/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm

yKcycHast

[IpakTuyeckas pabora
Ne 2. «CsoiicTBa

http:/files.school-
collection.edu.ru/dlIrstore/09036a07-20de-2930-
8caa-4f9cd346e7cd/index.htm http://files.school-
collection.edu.ru/dIrstore/d4ae73fa-38a4-fd05-c6f4-

22 . 5366bcd99ca3/index.htm http://files.school-
pacTBopa yKCycHoH collection.edu.ru/dlrstore/90cf71f8-622a-eab1-
KHCITOTEL» c67c-c2dd48a60a3c/index.htm http://files.school-
collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-
5eb5-86f4134256a3/index.htm

CreapuHoBas u

OJIEMHOBAs KUCJIOTHI, http:/files.school-

23 KaK NPEACTaBUTEIN collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-
BBICIINX KApOOHOBBIX 734e9calbdc5/index.htm
KHCIIOT
Mpblna Kak conu

0 .

24 BPICHIHX KapOOHOBBIX https://resh.edu.ru/subject/lesson/5952/start/150631/
KHCIIOT, UX MOIOIIIee
JNIEUCTBUE
Crnoxuble 3¢upsl Kak
MIPOU3BOJIHBIC

25 KapOOHOBBIX KHCJIOT. https://resh.edu.ru/subject/lesson/5952/start/150631/
[Munponu3 claoXKHBIX
a¢hupoB
Kupsl: runponus,

26 HPHMEHEHAS, https://resh.edu.ru/subject/lesson/5952/start/150631/
Ouooruueckas poJb
KUPOB

27 YTIIEBOAEL COCTaB, https://resh.edu.ru/subject/lesson/6150/start/150687/

KJ1accuukanus.
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http://files.school-collection.edu.ru/dlrstore/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/index.htm
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http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

Baxwueiimmne
MPECTaBUTEIIN:
TIIFOK03a, (PYKTO3a,
caxaposa

Kpaxman u
28 HEJIToO3a KaK https://resh.edu.ru/subject/lesson/5413/start/150714/
MIPUPOIHBIE
MOJIUMEPHI
http://files.school-
T —— collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-
29 ) 1252-55407d90e4df/index.htm http://files.school-
v aHIIH collection.edu.ru/dlrstore/2f91¢909-82fb-458a-
3538-52cc9070ebf0/index.htm
AMHWHOKHUCIIOTEI KaKk
amdoTepHbIC
30 oprafuteckue https://resh.edu.ru/subject/lesson/4743/start/150742/
COEIUHEHHUS, UX
OHMOJIOrNYeCcKOoe
3gayeHue. IlenTuasl
BelTki Kak http://f_iles.school—
OHDOLHLLE collection.edu.ru/dlIrstore/2dde89f6-f095-3ble-
31 pHrpoaL 6480-f0c9cf6a9c8f/index.htm http://files.school-
BBICOKOMOIICKYJIAPHEL collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-
© COCMHCHUA 14e0-78d958f59d2c/index.htm
HTOroBelii KOHTPOJIB.
32
Tect
OCHOBHBIE TOHATUA
33 XHMHH https://resh.edu.ru/subject/lesson/6296/start/212589/

BBICOKOMOJIEKYJISIPHBI
X COEIUHEHUN



https://resh.edu.ru/subject/lesson/5413/start/150714/
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
https://resh.edu.ru/subject/lesson/4743/start/150742/
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
https://resh.edu.ru/subject/lesson/6296/start/212589/

OCHOBHBIE METOIBI _
CHHTe3a http.//f'lles.school-
BEICOKOMOICKY ISIDHEL collection.edu.ru/dlrstore/4d70e672-cc98-878d-

34 Uy p 1 8f8c-fab065467be0/index.htm http:/files.school-
X COCAMHCHHH. collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-
Ilnactmaccer, 1380-303bed4c28a/index.htm
Kay4dyKH, BOJIOKHA

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME



http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
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11 KJIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

Be
er
0

KonTpo
JbHbIE
padoTbI

IIpakTH
yecKkHne
padoTbI

JlaTa
H3y4
eHUA

JaexkTpoHHbIe IH(POBBIe 00pa3oBaTeIbLHbIE PeCYPChI

XUMUYECKU I
JJIEMEHT. ATOM.
DJIEKTpOHHAsA
KOH(Uryparus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Tepuoanueckuit
3aKOH 1
[Tepuoanueckas
cucrema
XUMHYECKUX
aneMeHToB [l
W. Menneneena,
UX CBSI3b C
COBPEMEHHOM
Teopueu
CTpOCHUS
aTOMOB.
3aKOHOMEPHOCT
Y U3MEHEHUs
CBOWCTB
XUMHYECKUX
AJIEMEHTOB M UX

http://school-
collection.edu.ru/catalog/search/?text=%F2%EQ%E 1% EBY%E8%F6%E0%20%

EC%ES%ED%E4%ESY%EBYESYES%E2%EQ context=all
ysclid=Imxj6ijbqf359632302



https://resh.edu.ru/subject/lesson/6479/start/150989/
http://school-collection.edu.ru/catalog/search/?text=%F2%E0%E1%EB%E8%F6%E0%20%EC%E5%ED%E4%E5%EB%E5%E5%E2%E0%20context%3Dall%20ysclid%3Dlmxj6ijbqf359632302
http://school-collection.edu.ru/catalog/search/?text=%F2%E0%E1%EB%E8%F6%E0%20%EC%E5%ED%E4%E5%EB%E5%E5%E2%E0%20context%3Dall%20ysclid%3Dlmxj6ijbqf359632302
http://school-collection.edu.ru/catalog/search/?text=%F2%E0%E1%EB%E8%F6%E0%20%EC%E5%ED%E4%E5%EB%E5%E5%E2%E0%20context%3Dall%20ysclid%3Dlmxj6ijbqf359632302
http://school-collection.edu.ru/catalog/search/?text=%F2%E0%E1%EB%E8%F6%E0%20%EC%E5%ED%E4%E5%EB%E5%E5%E2%E0%20context%3Dall%20ysclid%3Dlmxj6ijbqf359632302

COCIMHEHHUI 10
rpyImam u
MePUOIaM.
3HayeHue
MIEPUOIUYECKOT
0 3aKOHA U
CHCTEMBI
XUMHYECKHUX
anemenTtoB [[. 1.
Menneneena B
Pa3BUTHHU HAYKH

Bxopgunoit
KOHTpoJib. Tect

Crpoenune
BEIIECTBA.
XuMudeckas
CBSI3b, €€ BUJIBI;
MEXaHHU3MBbI
oOpa3oBaHHs
KOBaJICHTHOM
CBSI3H.
Bogpoponnas
CBSI3b

https://resh.edu.ru/subject/lesson/5581/start/151081/

BaneHTHOCTD.
DnekTpooTpula
TEJIBbHOCTb.
Crenenb
OKHUCJICHHS.
BemectBa

https://resh.edu.ru/subject/lesson/6332/start/151021/



https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/start/151021/

MOJIEKYJISIPHOTO
"
HEMOJIEKYJISIPHO
r0 CTPOEHUS

ITonsatue o
JMCTIEPCHBIX
CHCTEMaX.
HUctuansie n
KOJIJIOUTHEIC
pacTBOPBI.
MaccoBast 1ois
BEIIIECTBA B
pactBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccuduxarus
¥ HOMEHKJIaTypa
HEOPTaHUYECKH
X COEIUHEHUH.
I'enernueckas
CBSI3b
HEOPraHUYECKH
X BEIIECTB,
Pa3IUYHBIX
KJIaCCOB

http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-

0800200c9c11/75972?ysclid=Imxj5fikb7210771769

Knaccuduxkanus
XUMHUYECKUX
peakuui B
HEOPraHUYECKO
Uu
OPraHU4eCKOu

https://resh.edu.ru/subject/lesson/5912/start/92791/



https://resh.edu.ru/subject/lesson/4939/start/151134/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxj5fjkb7210771769
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxj5fjkb7210771769
https://resh.edu.ru/subject/lesson/5912/start/92791/

XUMHHU. 3aKOH
COXpaHEHUs
MAaccChl BEIECTB;
3aKOH
COXpaHEHUA U
MpeBpaIIeHUs
DHEPTUH IIpU
XUMHUYCCKUX
peakuusax

CkopocTh
peaxIum.
O6parumeie
peaxIuu.
XUMHUYECKOe
paBHOBeCHE

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23574/?interface=themcol ysclid=Imxivj8f2g202367972

10

[IpakTuueckas
paborta Ne 1.
«BnusHue
Pa3IMYHbIX
(hakTopoB Ha
CKOpPOCTb
XUMHYECKON
peaKIum»

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23574/?interface=themcol ysclid=Imxivj8f29202367972

11

DIEKTPOIUTHYE
cKas
JTUCCOLIMAITHS.
[TonsTue o
BOJIOPOJAHOM
MoKasarTese

https://resh.edu.ru/subject/lesson/5912/start/92791/



http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid%3Dlmxivj8f2g202367972
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid%3Dlmxivj8f2g202367972
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid%3Dlmxivj8f2g202367972
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol%20ysclid%3Dlmxivj8f2g202367972
https://resh.edu.ru/subject/lesson/5912/start/92791/

(pH) pactBopa.
Peaxiinn
HOHHOT'O
oOMeHa.
IM'maponus
OpPraHUYeCKUX U
HEOPTaHUYECKH
X BEIECTB

12

OKHUCIIUTEIBHO-
BOCCTAHOBUTEIb
HBIC PEaKITUH.
ITousitne 06
AIIEKTPOJTN3E
paciuiaBoB 1
pPacTBOpOB
coJieit

http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-
0800200c9a66/21890/?ysclid=Imxiwsrbco202239661

13

PyGexHbrit
KOHTpOJIb. TecT

14

Metamiel, X
MOJIOJKEHUE B
[Tepuoanueckoit
CHCTEME
XUMHYECKHUX
3jieMeHToB /l.
H. Mengeneepa
1 0COOCHHOCTHU
CTPOEHUS
atomoB. OO1Iue
¢buznyeckue

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-

0800200c9c09/75744/?ysclid=Imxixk9d29532972257



http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21890/?ysclid=lmxiwsrbco202239661
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21890/?ysclid=lmxiwsrbco202239661
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/75744/?ysclid=lmxixk9d2g532972257
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c09/75744/?ysclid=lmxixk9d2g532972257

CBOUCTBA

METAJIJIOB
CruraBsl
METAJIJIOB.
15 DNEeKTPOXUMHUYE http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-
CKUH psilT 0800200c9a66/21424/?ysclid=Imxiy1pj5u625768944
HaIpsHKEHUN
METaJIJIOB
XUMHYECKHUE
CBOMCTBA
BAXXHEUIINX
METAJIOB http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
16 | (marpuii, Kanmii, 0800200c9c11/75965/?interface=catalog subject=31
KaJIBIIHA, ysclid=Imxiygokl 7513949707
MarHui,
ATIOMUHHN) U
HUX COEIUHEHUHN
XuMH4uecKkue )
cBOHCTBA http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
17 0800200c9¢11/75965/?interface=catalog subject=31
Xpoma, MeH 1 ysclid=Imxiyqokl7513949707
UX COEOUHEHUI
XHUMHUYECKUE .
cBOHCTBA http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
18 0800200c9¢11/75965/?interface=catalog subject=31
HHHEa, eesa ysclid=Imxiyqokl7513949707
UX COEINHEHUN
IIpaxTrueckas .
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
pabota Ne 2. i .
19 | 0800200c9c11/75965/?interface=catalog subject=31
Pemenue

OKCIICPUMCHTAJI

ysclid=Imxiyqokl7513949707



http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21424/?ysclid=lmxiy1pj5u625768944
http://school-collection.edu.ru/catalog/rubr/8f5d7210-86a6-11da-a72b-0800200c9a66/21424/?ysclid=lmxiy1pj5u625768944
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75965/?interface=catalog%20subject%3D31%20ysclid%3Dlmxiyqokl7513949707

BHBIX 337124 1O
TEME
«Metamis»"

20

Hemerannsl, ux
MOJI0KCHHUE B
[Tepuoanueckoi
cucTeMe
XAMUYECKHUX
anemMeHToB /.
U. Menneneena
1 0COOCHHOCTH
CTpOEHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

Pusnueckue
CBOMCTBA
HEMETAJIOB.
AunmoTponus
HEMETaJJIOB (Ha
npumepe
KHCIIOpO/1a,
cepsl, hochopa
U yTJIepo/ia)

http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-

199213fel7df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0 sort=order

subject=31 ysclid=Imxj7f6q5y 757948143

22

XUMHUUYECKHE
CBOMCTBaA
rajJoreHoB,
Cephl U UX
COeIUHEHUI

http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-

alcd26d56d67/23533/?interface=themcol ysclid=Imxj895nds271452403

23

XHUMHUYECKHE
CBOICTBA a30Ta,

http://school-collection.edu.ru/catalog/rubr/7f067505-c94a-4b8d-beeb-

Occcfcal0726/117508/?ysclid=Imxj8sywif795265969



https://resh.edu.ru/subject/lesson/5939/start/151320/
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort%3Dorder%20%20subject%3D31%20ysclid%3Dlmxj7f6g5y757948143
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort%3Dorder%20%20subject%3D31%20ysclid%3Dlmxj7f6g5y757948143
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort%3Dorder%20%20subject%3D31%20ysclid%3Dlmxj7f6g5y757948143
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=themcol%20ysclid%3Dlmxj895nds271452403
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=themcol%20ysclid%3Dlmxj895nds271452403
http://school-collection.edu.ru/catalog/rubr/7f067505-c94a-4b8d-beeb-0cccfca10726/117508/?ysclid=lmxj8sywif795265969
http://school-collection.edu.ru/catalog/rubr/7f067505-c94a-4b8d-beeb-0cccfca10726/117508/?ysclid=lmxj8sywif795265969

docdopa u ux
COEAMHEHUI

24

XHUMHUYECKHE
CBOMCTBA
yriepoja,
KPEMHHS U UX
COeTMHECHUH

http://school-collection.edu.ru/catalog/rubr/c7fbc906-a8f3-4833-8f91-

6d49e3ffabb0/117694/?ysclid=Imxj9kh3ks295390414

25

[IpumeHeHne
BaXHEHIITX
HEMETAaJJIOB U
UX COeIMHEHNH

http://school-collection.edu.ru/catalog/res/e0a0al77-2851-412f-b1d9-

68cacc9b3a90/?full View=1 ysclid=Imxja6kb9k852391050

26

O06o00menue u
CHCTEeMaTH3aIIs
3HAHHH 10 TEME
«HemeTamien.
Brrancaenus mo
YPaBHEHUSAM
XHUMHYSCKHX
peaKkuui u
TEPMOXHUMHYECK
W€ pacyYEThI

http://school-collection.edu.ru/catalog/res/e0a0al77-2851-412f-b1d9-

68cacc9b3a90/?full View=1 ysclid=Imxja6kb9k852391050

27

IIpakTuueckas
pabota Ne 3.
«Pemenne
JKCIIEPUMEHTAN
BHBIX 33Ja4 10
TemMe
"Hemeranmsi"»

http://school-collection.edu.ru/catalog/res/784d6f8c-a8c4-418f-b5ef-
6d5f036930d3/?fullView=1 ysclid=Imxjaxvbkb85905915

28

O000111eH1E 1O

http://school-collection.edu.ru/catalog/res/54009925-a2e7-451d-816f-



http://school-collection.edu.ru/catalog/rubr/c7fbc906-a8f3-4833-8f91-6d49e3ffabb0/117694/?ysclid=lmxj9kh3ks295390414
http://school-collection.edu.ru/catalog/rubr/c7fbc906-a8f3-4833-8f91-6d49e3ffabb0/117694/?ysclid=lmxj9kh3ks295390414
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid%3Dlmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid%3Dlmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid%3Dlmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/e0a0a177-2851-412f-b1d9-68cacc9b3a90/?fullView=1%20ysclid%3Dlmxja6kb9k852391050
http://school-collection.edu.ru/catalog/res/784d6f8c-a8c4-418f-b5ef-6d5f036930d3/?fullView=1%20ysclid%3Dlmxjaxvbkb85905915
http://school-collection.edu.ru/catalog/res/784d6f8c-a8c4-418f-b5ef-6d5f036930d3/?fullView=1%20ysclid%3Dlmxjaxvbkb85905915
http://school-collection.edu.ru/catalog/res/54009925-a2e7-451d-816f-c23609efa550/?ysclid=lmxjbiois527665084

TeMaM
«Metamnsl» U
«Hemeramie»

€23609efa550/?ysclid=Imxjbiois527665084

29

Heoprannueckun
eu
OpraHUYEeCKUe
KHCIIOTBI.
Heoprannueckun
eu
OpTraHUYECKUE
OCHOBaHUS

http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9¢11/75936/?interface=pupil class=54 subject=31
ysclid=Imxjcilgkil48515829

30

AmdoTepHbie
HEOPraHU4YEeCKU
eu
OpraHUYECKUE
COEIMHEHHSL.
I'enernueckas
CBSI3b
HEOPraHU4YCeCKU
XU
OpraHUYECKUX
BEIIECTB

http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-
0800200c9¢11/75972?ysclid=Imxjd9kyk8374611915

31

Ponp xumuu B
obecrieueHnu
AKOJOTHYECKOMH,
JSHEPreTUYECKOU
U MHUILEBOM
0E30I1aCHOCTH,
pa3BUTUHU

https://resh.edu.ru/subject/lesson/3514/start/151429/



http://school-collection.edu.ru/catalog/res/54009925-a2e7-451d-816f-c23609efa550/?ysclid=lmxjbiois527665084
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75936/?interface=pupil%20class%3D54%20subject%3D31%20ysclid%3Dlmxjcilgki148515829
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75936/?interface=pupil%20class%3D54%20subject%3D31%20ysclid%3Dlmxjcilgki148515829
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75936/?interface=pupil%20class%3D54%20subject%3D31%20ysclid%3Dlmxjcilgki148515829
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxjd9kyk8374611915
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972?ysclid=lmxjd9kyk8374611915
https://resh.edu.ru/subject/lesson/3514/start/151429/

MCAUIIUHBI

[IpencraBnenus
00 00mux
HAaYYHBIX

32 MPUHITUITAX
MPOMBIIIIEHHOT
O TOJIyYEHHUS
BaXHEHIITX

BCIICCTB

http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-
0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66
ysclid=Imxjem3dpf989737837

NroroBeiit
33

KOHTpoJib. Tect

Yenosek B Mupe
BEILECTB U
MaTepUajioB.

34 P

XUMHA U
3JI0pOBBE

YCJI0BCKa

https://resh.edu.ru/subject/lesson/3504/start/151485/

OBIIEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

34



http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66%20%20ysclid%3Dlmxjem3dpf989737837
http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66%20%20ysclid%3Dlmxjem3dpf989737837
http://school-collection.edu.ru/catalog/res/a0163767-b61d-498d-b784-0f2b1b521dae/?from=8f5d7210-86a6-11da-a72b-0800200c9a66%20%20ysclid%3Dlmxjem3dpf989737837
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus, 10 knace / 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxkumonepHoeoOiectBo «M3narensctBo «IIpocBemenue
* Xumus, 11 xknacc / I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos

C.A.,AKL[I/IOHepHoe O6H.I€CTBO «HSI[&TCHBCTBO ((HpOCBeIJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
http://him.1september.ru
http://experiment.edu.ru
http://my.mail.ru/community/chem-textbook

http://him-school.ru

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

http://school-collection.edu.ru

https://resh.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru


http://him.1september.ru/
http://experiment.edu.ru/
http://my.mail.ru/community/chem-textbook
http://him-school.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.chemnet.ru/
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