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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM HAa YPOBHE CpeHEro oO0Iiero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTENbHON TPOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COOQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konuenuuu mnpemnojaBaHus y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoin @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME E€CTeCTBEHHO-HayyHOro oOpazoBanus yvamuxcs 11 kmaccos. M3ydenue
npeIMeTa, peaju3yeMoe B YCIOBUAX AU(PGEepEeHIIMPOBAHHOTO, MPOQPUIBHOTO
oOydeHusi, MPU3BAHO 0OecmeunTh O0O0IIEe00pa30BaATEIbHYI0 U OOIIEKYJIbTYPHYIO
MOJICOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAMMYIO JIsl aJanTalii X K OBICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HU B COLIMYME, a TaKXKe JUIsl TPOJOJDKEHUST 00yUeHus
B OpraHM3aIusx MpoPecCHOHATBHOIO 00pa30BaHus, B KOTOPBIX XUMHS SBIISICTCS
OJTHOW U3 IPUOPUTETHBIX AUCUUILINH.

B mporpamMmme 1o XuMHM Ha3zHau€HUE NpeaAMEeTa «XHUMHS» IOIydaeT
noJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWW K YpPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEIYIOIIHUE BBIIOJIHSEMbIE MPOrpaMMON IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEsIX, COJEp)KaHuu, oOuIeil crpaTeruu
0o0y4yeHusl, BOCIIUTAHUS U PAa3BUTHUS O0YUAIOUINXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KadeCTBEHHBIX €ro
XapaKTEePHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTIXKCHHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
JK3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUS] XUMUU:

e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 005S3aTEIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHBIX Npoduield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeaesieHue yueOHOr0 BpEMEHH, PEKOMEHIYEMOTO ISl
U3YYEHUS OTJEIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1aéT METOJIUYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/ay U3y4eHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMU
POTPaMMBbl CpeaHero o01ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKKe ¢ YY4ETOM OCHOBHBIX BHUOB
y4eOHO-TTO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a pejesiaMu yCTaHOBICHHOM MPOrpaMMOi 10 XUMUU 00s13aTeIbHOM
(MHBapHaHTHOW) COCTAaBISIIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEIENSTHCS B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO MPoduiisi o0ydeHus.

B cooTtBercTBHM ¢ KkoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHITMPOBAaHHOTO OOyYEHHMS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHHS
XUMHSIT Ha YpOBHE YIIYOJNEHHOTO U3YYEHHUS HAMpaBlIeH Ha peaau3aluio
IPEEMCTBEHHOCTH C MOCJIECTYIONIUM TAMOM MMOTYYEHUSI XUMUYECKOTO 00pa30BaHuUs
B paMKax HW3yYEHHUS CIHEUUATBbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JTUCITUIUIMH B By3aX U OpTraHU3AIMIX CPETHETO MPOPECCHOHATBEHOTO 00pa30BaHMsl.
B aroli cBs13u n3ydeHue npeamera « XMMHUs» OPUEHTUPOBAHO ITPEUMYIIECTBEHHO Ha
paclipeHre # YIUIyOJIGHHE TEOPETHUYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jaromuxcs, BHIOPABIINX OMPEACIEHHBIA MPO(HIb 00ydeHuUs:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIEr0 MOJY4YeHUsT XUMHUYECKOro O0Opa3oBaHHs B
opraHmu3anuax MOpoPecCHOHATBHOTO o0pa3oBaHusa. Hapsgy ¢ 3TuMm, B CBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO O0IIET0 00pa30BaHMUs U3yUCHUE TIPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLMAIBHOTO
pa3BuTUA OOydarommxcsi, Ha (OPMUPOBAHUE y HHUX OOIIEHHTEIUICKTYaIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alni y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



Ha ypoBHe yrnyOnéHHoro wusyueHus mnpenmera «Xumuu» B 11 Kiacce
uzydaeTrcsi yriiyon€HHeld Kypc «OOmas u Heopranuyeckas xumus». [lpu
OIpEJIENICHUH MTOAXO0A0B K 0OTOOPY U CTPYKTYPHOM OpraHU3aLMK COAECPKAHUS ITOTO
Kypca B IpPOrpaMMe IO XUMHH 3a OCHOBY HpuHATHI nosioxkenns ®I'OC COO o
pasznuuusx 0a30BOro M yriayOJa&éHHOro ypoBHEN M3YUYEHUS IIPEeIMETA.

OcHoBy coaepsxkanus kypca «OO01ast 1 HeopraHuyeckasi XMMUsD COCTaBJIsET
COBOKYITHOCTb MPEIMETHBIX 3HAHUWA U YMEHUMN, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
M3y4EHUS MPEeIMETa. ITa CUCTEMA 3HAHUM MOJIy4aeT ONPEACIEHHOE TEOPETUUECKOE
JIOTIOJTHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIMK 00BEM
(akTonoruueckoro Mmarepraia. Tak, Ha YrIyOJI€HHOM YPOBHE U3YUYECHHs IIpeIMETa
o0OecrieyeHa BO3MOYKHOCTh 3HAYUTEIBHOTO YBEIMYEHHUS OOBEMA 3HAHUU O
XUMHUYECKUX AJIEMEHTaX M CBOMCTBAX UX COCJAMHEHUN HAa OCHOBE PACIIMPECHUS U
yriayOiaeHus TPEeACTABICHUM O CTPOCHUM BELIECTBA, XUMHUYECKON CBS3M U
3aKOHOMEPHOCTSAX TPOTEKAHUSI PEAKIUM, paccMaTPUBAEMBIX C TOYKH 3PCHHS
XUMUYECKOW KMHETUKU U TePMOJAMHAMUKHU. V3ydeHue nepuogudecKoro 3akoHa U
[lepronnyeckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKUX MPEIACTABICHUSIX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI IHEPreTUUECKUX U3MEHEHUM npu e€ o0pa3oBaHUU U
paspyllieHnd, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUIIOB ~ peakuui  JomoiHseTcs  GOpMHpPOBAHHMEM  MPEACTAaBICHHA 00
ANEKTPOXUMHUYECKHUX MPOLIECCaX U JIEKTPOJIU3E PaCILUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMUU MPU PACCMOTPEHHM PEAKIIMOHHOM CIOCOOHOCTH
COCIMHEHUH yIeNsaeTcsl 0co00e BHUMAHKE BOIpocaM 00 3JIEeKTpOHHBIX A dekTax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHUil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKaHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3Y4YEHUS JIsl KJIACCOB OIpPeAeNIEHHOTO poduiis (T1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIUSHUE CMEXHbIE MpeaAMeThl. Tak, Hampumep, B COAECPKAHUU
mpeaMeTa Ui KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYCHUE OyayT
MMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu nzydennn npeamera
B JIAaHHOM CJIy4ae akIeHT OyAeT ciAellaH Ha OOIIHOCTh METOJ0B TO3HAHMS,
OOITHOCTH 3aKOHOB U TEOPHH B XUMHUH U B (PU3HKE: aTOMHO-MOJICKYJIIPHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJANHAMUKH, JJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XHMHKO-
Oouonorndeckoro mpoduiis OONBIINK yACNbHBIN Bec OyaeT WMEeTh OpraHuYecKas
XuUMHsl. B 3TOM cityyae npenocTaBiisieTcsi BO3MOXKHOCTD 11t 00jiee 00CTOSATENBHOTO
pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJIOTMYECKON CUCTEMBI, B
COCTaB KOTOPOH BXOHAST, K MpPUMEPY, TaKhe CTPYKTYpHbIE€ KOMIIOHEHTHI, Kak



JUTUJBI, O€IKU, YTJIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>aT OCHOBOMW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHMUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHMM H3y4eHHE mpeaMera «XuMUs» Ha yriayOJEéHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSA3SX C YYEOHBIMH TIpeAMETaMU, BXOJISAIIMMU B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3yvyenuun yueoHoro npeamera « XuMush Ha yriayOoJIEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHETo 00111ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil MEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (OPMUPOBAHHUE OCHOB HAYKHU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIeITEIIbHOCTH
YeJI0BEKa M OJTHOTO0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE H3YUCHHS MpEIMeTa MperojaracT peaanu3aiuio TaKuX
1eJiet, Kak:

e (QopMHpOBaHHE TMPEACTABICHUI: O MaTepHAIBHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SBJIECHUM MPUPOJBI, O MECTE XMMUHU B
CHUCTEME eCTECTBEHHBIX HayK W e€ Beaylled poiu B oOecredeHUuu
YCTOMYMBOTO  Pa3BUTHS  4YEJIOBEUECTBA: B  PEIICHUHU  IPoOJIeM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJMIIMHBI, CO3JJaHUH HOBBIX MaTE€pUAJIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
obecrieYeHUN PAIMOHAIIBHOTO MPUPOOTIOJIB30BaHMs, B (POPMHUPOBAHUHU
MHPOBO33PECHUSI W OOIIEeH KyJIbTYphl YEJIOBEKa, a TaKXKE IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOIHOM Cpejie;

e OCBOCHHE CHCTEMBbl 3HAHMH, JIeKalUX B OCHOBE XHMHYECKOM
COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa: GyHIaMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHW XUMHHM, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOCHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — ATOMHOM, HOHHO-
MOJICKYJSIDHOM,  HAAMOJICKYJISIPHOM, O  TE€PMOJWHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTECKAHUS XWMHUYECKHX PEAKIUH, O
XUMHUYECKOM PaBHOBECHUHM, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX, 00 00X
Hay4YHBIX TPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHE y 00yYaroIxcs OCO3HAHHOTO IMOHUMAaHMUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUHA ISl OOBSICHCHHS
KJIFOYEBBIX HMJACH M TpoOJieM COBPEMEHHOM XWUMWH, IJis1 OOBICHEHUS U
MPOTHO3UPOBAHHUS SIBJICHU, UMEIOIIMX €CTECTBECHHO-HAYYHYIO MPUPOAY;
TPaMOTHOT'O PEIIeHUs MPOOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHNS,



aHaJIN3a U OICHKH C ITO3UIIMHM SKOJOTHYECKON 0€30MMacCHOCTH IOCICICTBUH
OBITOBOM M MPOM3BOACTBEHHOHN JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJCTBOM, UCIIOJIHL30BAHUEM U MEPEPAOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETeHUsT YMEHHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIONMX MECTO B TMPHUPOIE, B
MIPAKTUYECKOMN AESITEIIbHOCTH U ITOBCEIHEBHOM KU3HMU.

B mmane peanmuzanvy NEPBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(GYHKIMI 11EJIOCTHONW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU W3YUYEHUH
npeamMeta «XuMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4u, KakK:

e BOCHHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIIGHUM MPUPOIHI,
YBOXEHUSI K TMPOIECCYy TBOpYECTBA B O0JACTH TEOPETUUYECKUX U
MPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHUE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAllMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHMUS
00IIeYeTIOBEUECKUX [IEHHOCTEN;

e Pa3BUTHUE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX
CrocoOHOCTEM O0O0ydarmmxcs, (GOpMHPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUsSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHOM MTPO¢eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH,

e (QopMHpOBaHHE YMEHUW W HAaBBIKOB PA3yMHOI'0 IPUPOIOIOIB30BAHUSA,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPhI, IPHOOPETEHHE OMBbITa OOIIECTBEHHO-
ITOJIC3HOM DKOJIOTHUECKOMN AeSATSIHLHOCTH.

OO61ee 9MCIO 4acoB, MPEAYCMOTPEHHBIX JUIS M3YYCHHS XMMHUU Ha YTIyOJICHHOM
ypoBHe B 11 knacce — 102 yaca (3 yaca B Hezielio).



COIAEPKXAHHUE OBYYEHMUA 11 KJIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTrnyeckre OCHOBbI XUMHUH.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUe YpPOBHHU U
noaypoBHH. AToMHbIe opOuTanu. Knaccupukanuus XuMUYECKUX JIEMEHTOB (-, -,
d-, f-anmementsl). PacnpeneneHue 53IEKTPOHOB 1O AaTOMHBIM — OpOUTAJSIM.
DneKTpoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPHOIOB
B OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUU, 3JEKTPOHHbIE KOH(PUTYpaluu HMOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[lepuoanueckunii 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoanveckoro 3akoHa u llepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIIOKHBIX BEUIECTB M0 IPyIIaM U lepuoaaM. 3Ha4E€HHUE EPUOIUUECKOTO
3akoHa /.M. Menaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTaindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOM cBs3u. KpartHble cBa3u. BopopoaHas CBs3b.
MexMOneKyIsIpHblE B3aUMOAECHCTBHS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHHI.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa  MOJIEKYJADHOIO ¥ HEMOJIEKYJSIDHOIO  CTpPO€HMA.  THIbI
KPUCTAITMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHblie pactBopsl. IIpeacrasienue o
KOJUIOUAHBIX pacTBOpax. CrocoObl BBIPAXKEHUS KOHILIEHTPALMU pPacTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PacTBOPE, MOJIApHAsl KOHUEeHTpauus. HacelieHHsie 1
HEHACBILIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparsi.

Knaccudukarus n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
Ha3BaHUSI OTJEIbHBIX MPEICTABUTEIEH HEOPIraHUYECKUX BEILIECTB.

Knaccudukanusa XxuMUYecKUX peakivii B HEOPraHUYeCKOM M OpraHu4ecKOu
XUMUU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U IpEeBpallcHUs
SHEPIuM NpH XUMUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
Tepmoxumuyeckre ypaBHEHHUSI.



CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUyHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA TOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIEHTPALIUHU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponauTuyeckas aucconuainusa. CuwibHbie U cla0ble AIEKTPOJIMTHIL.
Crenenp auccoumanuu. Cpena BOOHBIX PAcTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienouHas. Bomoponueiii mokaszatens (pH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE — peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHUCIEHUS M BOCCTaHOBJICHMUSI.
Baxneiiimue OKUCIUTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
pa3ioKeHUEe TMEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTalU3aTopa, MOJACIU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OTIPE/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tonoxenue HeMeTtauioB B [leproindeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHS MX aToMoB. du3nyeckue CBOWCTBA
HEMETAJIJIOB. AJUIOTPONIHS HEMETAIIOB (Ha MpUMEpPE KUCI0poia, cephl, pochopa u
yTJIeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XMMHUYECKHE CBOMCTBA: PEaKIMH C
MeTaJlIaM1 U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormBHbIS
AJIEMEHTHI.

lanorensl. HaxoxneHue B mpupoze, CrocoObl MOMydeHUs, (HU3UYECKUE |
XUMHYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHEeHIne KUCIOPOICOACPKALINE
COeIMHEHUs TanoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOTYyYEeHUS
rajgoreHoB. [[puyMeHeHne TaJoreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopoaa. @uznueckue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxpaeHue B TpHpoJe, CIOCOOBI TONy4YeHHUs, (DHU3NUECKUe U
xuMu4deckne cBouctBa. CepoBogopon, cyiabduabl. Oxcua cepbl(1V), oxcua
cepbi(VI). Cepaucras u cepHasi KUCIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpruMeHeHue cepbl U €€ COeTMHEHHUI.



Azor. Haxoxaenue B mpupoAe, CHOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHABI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHue azota
U €ro COeIMHEHU. A30THbIE yI0OpEHUs.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune Qocdopa u ero coemunenuit. dochopHbie
yno0peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDUKAIUY.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraeponaa(ll), okcua yrimepona(lV), yronpHas kuciota u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ajacopOuusa. Dymnepensl, rpadeH, yriepojHble
HaHOTPYOKu. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIMHEHUMH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcua kpemuus(IV), kpemHueBas KUCIOTa, CHIIMKATHI.
[IpumeneHue kpeMHus U ero coeAnHeHuil. CTeKs10, ero nojxy4eHue, BUAbl CTEKIA.

[Tonoxenne MetamnoB B [lepuoanyeckoil cucTeMe XUMHYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY W TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUM psifi HampspkeHud MeTtaiwioB.  OOmme  crocoOsbl

IIOJTy4YEHUS METaJIOB: TUAPOMETAITYPIHUS, IAPOMETAILTYPIus,
anekTpomeramutyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

O6mas xapaktepuctuka MmetauioB IA-rpymnmer [lepuoamdeckodt cHUCTEMBI
XUMHUYECKUX deMeHToB. HaTtpuit u kanmii: monydeHue, Gu3ndecKue U XUMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka MetamuioB IIA-rpynmer [lepronuyeckoit CUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii M Kanubllui: ToJydeHue, (QU3NYECKue W
XUMHUYECKHE CBOWCTBA, IMPUMEHEHUE MPOCTBIX BEIIECTB W HX COCIUHCHUM.
XKeécTtkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUIN: TIOJTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COoeIUHEHUH. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast xapakTepucTuka MeTawioB mo0o4HbIX moarpymm  (b-rpymm)
[Tepronnyeckor CUCTEMBI XUMUYECKUX IIEMEHTOB.



Du3nYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U AuUXpOMATHI, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonydyeHrne U npuMEeHEHUE XpoMa.

OU3UUeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCAUHECHUU.
Baxneitmue coenunenuss wapranna(ll), wmapranna(IV), wmapranuna(Vl) wu
mapranua( VII). Ilepmanranat kamausi, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCuisl,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHne xene3a u
€ro CIUJIABOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (PuU3MUECKHEe U XUMHYECKHE CBOHCTBA. AMQOTEpHbIE
CBOICTBA OKCHJIA ¥ TUJAPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMenenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHHUIL:
u3ydeHrue o0paslloB HEMETaJJIOB, TopeHue cephl, docdopa, xKeneza, MarHus B
KUCJIOPOJIe, M3YUYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWMMOJCHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETBHBIX METAJUIOB C BOJOM (BO3ZMOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
1€J]104€M, KAYECTBEHHbIE PEAKI[MA HA HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPO/Ia
U KaTHUOHBl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHUS W I[MHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, PEIIEHUE HDKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaM
«l"anorens», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr YCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTue
0 HAay4YHBIX METOJAaX MO3HAHUS U METOAOJIOTUM HAYYHOTO HccieqoBanus. Hayunsie
MPUHITUIBI OPTaHU3AINH XUMAYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CTIOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, M€TaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEABl U €ro NocieaACcTBUs. Poiap xumnn B
o0ecIeueHN IHEPTEeTUIECKOI 0€30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULINHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb Xxumum B
o0ecreueHn MUIIEBO 0€30MacCHOCTH.

Kocmernueckne u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0€30I1acCHOr0 UCIIOIb30BAHUS MPETAPATOB OBITOBOM XMMUU B TOBCEIHEBHOM KU3HU.



XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuUMHUS B CENIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPAIbHBIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl i 35ekTpoHuky. HanotexHonoruu.

Pacuérnrle 3agauu.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIlECTBA, Macce WK 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MACCHI
(00BEMa, KOTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHUJE pacTBopa C ONPEACIIEHHOW MAacCOBOM JI0JIEHN
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIICHTPAllUM BEILIECTBA B
pacTBOpe, N0JIM BBIXOJa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOmed
HEeOpraHmyeckoi xumuu B 11 kiacce oCylecTBIsIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHSATHIX B OTAEIBbHBIX
npeaMeTax €CTECTBEHHO-HAYYHOTO [UKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAJU3, CUHTE3, KiacCU(HKaIMs, TEPUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOEb, MOJICTIUPOBAHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH,
WOH, M30TOIbI, PaIMOAKTUBHOCTb, MOJICKYJIa, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO,
Ten0, 00BEM, arperaTHOE€ COCTOSHHE BEIECTBa, HACANBHBIA Ta3, (HU3HUECKUC
BEJIMYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buomnorus: kierka, opraHus3M, sKocuctema, ornocdepa, MeTaboInU3M, MaAKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEIIECTB U ITOTOK SHEPTUU B H3KOCUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
pECYpCHI.

TexHoJIorrs: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYprusi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOACTBO KOCMETHUYECKHUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pHalOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B coOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMUMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTA ¥ CAMOONPEIEICHUIO; HAIMYNE MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; ClIOCOOHOCTh CTABUTD LIEJIU U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M NPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XUMHUS»  OTpa)karoT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS :

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEMH,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IEITEILHOCTH TP CO3J]aHUN YISOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MIO3HABATENIbHBIX 33144, BHIMOJIHEHUH XUMHUYECKAX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHOMN XMMUH;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpECca U M03HAaBATEIbHBIX MOTUBOB B IIOJIYYEHHUH U MTOCIIETYIOIIEM aHAIIN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUYECKUMHU SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE TMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JESATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TOCIEICTBUN U HENPHUATHS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUA );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKaX CBOEro KJacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUIYAIbHON TpPaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K NPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BaAHNS;



AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U TPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKON KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMATIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemopobuu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 00IIIeCTBEHHOM PAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYXKAroIIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3ALWU: B €€ TYMAaHUCTUYECKON HAIIPABIIEHHOCTH U BaXHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MPOoOsIEM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUILIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOT0 YjieHa OOIIEeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa H
MIPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUS JIeJlaTh 000CHOBAaHHBIEC 3aKIIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM AEATENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENBHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAayyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHusl, UCCIEA0BaHNE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHe);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHS U yYHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUA B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe pPe3yabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BaTh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XapaKTEpHbIE MPU3HAKHU TMOHSITUM M YCTAHABJIMBATH MX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS M KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBAaTh MNPUYMHHO-CICICTBEHHBIE CBSA3UM MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKas (hopmyJsia, ypaBHEHHE XUMHUUYECKON peakinu



— MpPU PEIICHUH Y4eOHBIX MO3HABATENBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHbBIE MOJICTBHBIC MIPEACTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynUpOBATH LM U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTa
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

BIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS MW TPOBEACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYECHHUYECKOM HCCIEIOBATEIbCKONM W MPOEKTHOM
NEATeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHS TPAKTUUECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METO/IOB
MO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJsIpHAsT JUTepaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPABOYHbIE IMOCOOMUS,
pecypcel MHTEepHETa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpOBaTH 3aMpPOChl U MPUMEHAITh PA3IUYHbIE METOABI MPH TIOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBINOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

MCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTE ¢ XUMHUIECKOU
uHpOpMaIMEeil: MPUMEHATh MEXKMpPEeIMETHbIE ((hU3MYEeCKUe W MaTeMaTHYEeCKHUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIBI, a00pEeBHATYPBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ 1UAjI0ra U/WUiIH
JTUCKYCCHH, BBICKA3bIBATh UJEU, GOPMYIHPOBATH CBOU MPEATIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHON 3a4a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 JKCIMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alui yueOHOTo MPoeKTa, U (OPMYyJIUPOBATH BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCJENOBaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
b }exTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TMOJyYeHHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass U HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUN: O MAaTepUATBHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBICHUW NPHUPOJbLI, O MECT€ U 3HAYEHUU
XUMHHU B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECIEeYeHUH YCTONYHMBOTO
pPa3BHUTHs, B PEIICHUH MPOOIEM SKOJOTUYECKOM, SHEPreTUYECKONW M MHUIIEBOMN
0e30macHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3JaHWHM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIEUECHHM PAllMOHAIBHOIO MPUPOAOINOIb30BaHUsA, B
dbopMHUpOBaHUM MHPOBO33pEHUS ¥ OOIMmIed KyIbTypbl 4YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBbI0 U MHPHUPOTHOMU
cpene;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraoIINe MOHSATUS — XUMUYECKUH 3JIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
3JeKTpOHHAs o000J04YKa aToma, S-, p-, d-aTOMHBIE OpOWTAIW, OCHOBHOE U



BO30Y)X/IEHHOE COCTOSIHMS aTOMa, TUOpHUIM3alis aTOMHBIX OpOuTasneil, HMOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTE€NEHb  OKHUCJIECHUS,
XUMUYEecKasi CBA3b (KOBaJieHTHAasl, WOHHAs, METaNIMuecKas, BOJOpPOIHAs),
KpUCTAJTUYECKasi pemérka, XUMHYECKasl peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJIUTHYECKAST JIUCCOLMAIMUSA, CTENEHb JUCCOLIMALINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMUYECKOU PeaKIuu, CKOPOCTh XUMUUECKON peakIuu, XUMUYECKOe PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUYECKON IUCCOIMALIUU, TEPUOTUYSCKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U
IpEeBpaIleHUusl YHEPTUN MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM S3BIK
XUMUU, MUPOBO33PEHUECKHE 3HAHUS, JIC)KAIIUE B OCHOBE MOHUMAaHUSI MPUYUHHOCTU
U CUCTEMHOCTU XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJSIPHOM M HaJAMOJEKYJSIPHOM YPOBHSX;
NPEACTaBICHUS O MEXaHW3Max XUMHUYECKUX peakIuid, TePMOJAMHAMUYECKUX MU
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O XHMHYECKOM PaBHOBECHH,
pacTBOpax W JUCIEPCHBIX CHUCTeMax; (PaKTONOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
CoCTaBe, MOJIyYeHUH U 0€30MaCHOM MCIOIb30BAHUN BAKHEHIINX HEOPTaHUUECKHUX
BEIIECTB B OBITY M NPAKTUYECKON NEATETLHOCTH 4YeJIOBEKa, OOIMIMX Hay4YHBIX
NPUHIUIIAX XUMHAYECKOT0 IPOU3BOJCTBA;

c(hOpMHPOBAHHOCTh YMEHHIl: BBISBISATH XapaKTEpHbIE MPU3HAKH MOHSITHIA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUIH;

c(hOpPMHPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus GOpMyJd BEIIECTB M YpaBHEHUUW  XMMHUUYECKHX  pEaKIui,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBbHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHUSX, BHJ XUMHUYECKOM CBS3H (KOBAJEHTHAas,
WOHHAsA, METa/lIMuecKas, BOJOPOJHAs), THUN KPUCTAIUIMYECKOW PpPEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKON CBA3M W THUIA KPUCTAUNIMUYECKOW pEIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIaCCU(PUIIUPOBATH: HEOPTAHNUECKHUE BEIIECTBA
[0 UX COCTaBYy, XUMUYECKUE PEAKIIMH O PA3IMYHbIM MPU3HAKAM (YUCITY U COCTaBY
pearupymromnmx BelIeCTB, TEIIOBOMY 3(PdeKTy peakinu, U3MEHEHUIO CTeleHEeH
OKUCJICHUS JJIEMEHTOB, OOpPaTUMOCTH, YYacTHUIO KaTaiu3aropa U JApyrue);



CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUM s KiacCU(UKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(OpMHPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa J1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIUU;

c(OpPMHPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPHUOJOB
[Tepunonnueckoii cucremel .. Menpaeneena, WCTIONIB3YsSl  TIOHSTHUS
«QHEPTreTHUYECKHE YPOBHHU», «IHEPreTHUECKUE MOIypOBHMU», «S-, p-, d-aTOMHbIE
opOuTaNIN», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHUX AJIIEMEHTOB U HX
coequHeHUM 1no mnepuogaM u rpynnaMm Ilepmommueckon cucremsr [l N
MeHieneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB AJIEMEHTOB HA OCHOBE CTPOEHUS UX
AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIWE
XUMUYECKHE  CBOMCTBAa  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLIUK;

c(OpPMHUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOrO OOMeHa MyTEM COCTaBJICHUS HMX TOJHBIX H
COKpAaIlIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMeEpPe TUAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHHUS);

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XUMHUYECKUX PEAKUMM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XWMHMYECKOW pEakUUH B 3aBUCUMOCTH OT pPa3jIUYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHsS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHUEM
BHEIIHKX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PEaKIINH,
JIe)KalllMe B OCHOBE IMPOMBIIIJIEHHOTO TOJYYE€HHUS CEpHOW KHUCJIOThI, aMMHAaKa,
oOmue Hay4yHble TMPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I€JIECO00Pa3HOCTD
MPUMEHEHUS] HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3peHMs] COOTHOLIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHMA O METO/IaX HAy4YHOTO
MO3HAHUS SBJICHUN MPUPOABl — HAOIIOJACHUE, HW3MEpPEHUE, MOJICIUPOBAHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHMS IPUMEHSTh 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM MCCIIEIOBAHUU BEILIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN NEATENBbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;



c(hOpMUPOBAHHOCTh YMEHUS BBIABISATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C
MOHSATUSMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
00J1€€ OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOIO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb yMEHHUS MPOBOJAUTH PACUEThI: C UCIOJIb30BaHUEM
MOHSATUNA «MaccoBasi JTOJIsI BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHIICHTpAIUs;
Macchl BeUIeCTBa WM 00bEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKIUHU BEILECTB; TEIUIOBOro 3¢ dexTa
peaKiuyu; 3HAYECHHS BOJOPOJHOIrO IOKAa3aTellsi pacTBOPOB KHUCIOT WM IIEJIOYEH C
U3BECTHOM CTENEeHbIO AMCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJYKTa pEaKUUH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB JAHO B BUJIE pPacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JIel PacTBOPEHHOTO BEIIECTBA WM JJAHO B W30BITKE
(MMeeT mpuMecH ); TOJIM BhIXOJa MIPOJIYKTa PEeaKIun; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIHBHO IJIAHUPOBATh W TMPOBOIUTH
XUMUYECKUH  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  MOHHOTO  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHUE
Cpeabl PacTBOPOB BEIIECTB C TIOMOIIBK) HWHIWKATOPOB, W3YyUYCHUE BIHMSHUS
pa3UuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEakluH, pelieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TemaM «Mertamie» U «Hemertamne») ¢
coOroIeHneM MpaBuil 6€30MacHOro o0palleHus ¢ BEIIeCcTBaMHU U J1a00paTOpHBIM
o0opyaoBaHueM, GOpMYIUPOBATH 1I€JIb UCCIAEAOBAHMUS, IPEACTABISATH B PA3INYHO I
dbopMe  pe3ynbTaThl  AKCIEPUMEHTA, AaHAJIM3UPOBATh M  OIEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOATh MTPaBUIa MOIb30BAHUS XUMUUECKON
nocynod u J1abopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHUus ¢ BEIeCTBAMU B
COOTBETCTBHM C WHCTPYKIHMSMHU TIO BBITIOJHEHHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIeCO00pa3HOro TOBEACHHS B OBITY W TPYIOBOM
NEATENIbHOCTU B LESAX COXPAHEHHUsI CBOETO 3[I0POBbs, OKPYKAIOIIEH MNPUPOIHOMN
cpeabl U JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JEHUCTBHS Ha KUBBIE OPraHU3Mbl ONpPEAEIEHHBIX HEOPTraHUYECKHUX
BEIECTB, MOHMMas cMbIci nmoka3zarens [IJIK;

c(hOpMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B PA3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoit nudopmaiuu, HTepHET U Apyrue), KpUTUIECKA
aHATM3UPOBATh XUMUUYECKYI0 HH(POpMaInio, mepepadbaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3aaueil.



TEMATHUYECKOE IINIAHUPOBAHMUE 11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

JuekTpoHHbIe (UG POBLIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

1.1

Crpoenue aToma.
[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
CHCTEMA XMMHYECKUX
anemenToB . 1.
Meunpeneena

bu6mmoreka [IOK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikona https://myschool.edu.ru [Topran

GbyHIaMEHTAIBHOTO XUMHYECKOTO 00pa30BaHuUs
ChemNet. Xumnueckast ”HGOPMaIIMOHHAS CETh:
Hayxka, o6pa3oBaHue, TEXHOJIOTHI
http://www.chemnet.ru I'azeta «XuMHUsI» U CaUT A

yuuTens «f uay Ha ypoK XUMUK)

http://him. 1september.ru Enunas xkoanekmus L[OP:
npeaMeTHast KOJIEKIU « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4YHbIE IKCIIEPUMEHTHI: XuMHus. Kosmekius

Poccuiickoro o6mieo0pa3oBaTeasHOTO MopTaia
http://www alhimik.ru Bcepoccutickas onmummuana
IIKOJIbHUKOB 10 XUMHH
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUH:
ANEKTPOHHBINA y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlMcTaHIIMOHHBIE BPUCTUYECKHUE OJTUMITHAIbI 110
xumuH http://www eidos.ru/olymp/chemistry
3aHumarenabHas Xumus http://chem.rusolymp.ru

Opranuyeckast XUMHSL: SJIEKTPOHHBIA YUEOHUK JUIs
cpenHel mKoJbl http:/classchem.narod.ru KonTpen —



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/

Xumus U1t Beex: yueOHo-MH(POPMAIOHHBIN CalT
http://maratakm.narod.ru Calit «Mup Xumun»

1.2

Crpoenue BenecTna.
Mmuoroo6pasue
BELIECTB

11

bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢ IIOC
Mos mikona https://myschool.edu.ru [Toprain

(GyHIaMEHTAIEHOTO XUMHYECKOTO 00pa30BaHUS
ChemNet. Xumudeckass ”HPOPMALIMOHHAS CETh!
Hayxka, o6pa3oBanue, TEXHOJIOTHH
http://www.chemnet.ru I'azeta «XuMusI» 1 CauT A

yaurens «S uy Ha ypoK XUMHM»

http://him. 1september.ru Equnas xomnekmus LIOP:
MpeaMeTHast KOJIIEKIU « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHBIC YKCTIEPUMEHTHI: XuMus. Koyuekius
Poccuiickoro o0meo0pazoBaTenbHOTO MOpTaia
http://www alhimik.ru Bcepoccutickas onummana
IIKOJIBLHUKOB 10 XUMMH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH:

AJICKTPOHHBIA yUeOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlMCTaHIIMOHHBIE SBPUCTUYECKUE OJIUMITUAIBI 110
XUMUU http://www eidos.ru/olymp/chemistry
3anumarenbHas xuMus http://chem.rusolymp.ru

Opranudeckasi XuMusi: SJIEKTPOHHBIN YIEOHUK IS
cpeaHen mKkoJbl http:/classchem.narod.ru KonTpen —

XuMmus Juist Beex: yueOHO-UH(GOPMAIIMOHHBIN CaliT
http://maratakm.narod.ru Caiit «Mup xumumn»

1.3

XHMHYECKHUE pCaKkuuun

19

bubnuoteka [{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mkona https://myschool.edu.ru [Topran

(I)YH,I[aMeHTaJ'IBHOl"O XUMHUYCCKOTO O6pa3OBaHI/IH



http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

ChemNet. Xumuueckass ”HPOPMALMOHHAS CETh!
Hayxka, oOpa3oBanue, TEXHOJIOTUH
http://www.chemnet.ru ["'azeTa «Xumusi» u caut st

yautens «S Uy Ha ypoK XUMHK
http://him. 1september.ru Equnas xomtekmus L{IOP:

MpeaMeTHas KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHBIC YKCIIEPUMEHTHI: XuMust. Koyekius
Poccuiickoro o0mieo0pazoBaTebHOTO MOpTaIa
http://www alhimik.ru Bcepoccuiickast onmmmmaaa
IIKOJIGHUKOB TI0 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH:

JJIEKTPOHHBINA y4EeOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlMcTaHIIMOHHBIE SBPUCTUYECKHUE OJIUMITUAIBI 10
XUMUU http://www eidos.ru/olymp/chemistry
3aHuMarenabHass XuMus http://chem.rusolymp.ru

Opranndeckasi XuMusi: SJIEKTPOHHbBIN YUEOHUK IS
cpeaHen Kokl http:/classchem.narod.ru KonTpen —
Xumust 1 BceX: yaeOHO-UH(POPMAIMOHHBIA CalT

http://maratakm.narod.ru Cait «Mup XumMun»

Uroro no pazgeny 39
Paznea 2. Heoprannyeckasi XuMusi
bubnuoteka I{OK https://m.edsoo.ru/7f41837¢ ITOC
Most mikona https://myschool.edu.ru [Topran
)1 HeMeTanisi 31 (byHIaMEHTAILHOTO XUMHUYECKOTO 00pa30BaHUs

ChemNet. Xumnueckast ”HGOPMAIIMOHHAS CETh:
Hayka, oOpa3oBaHue, TEXHOJIOTUH
http://www.chemnet.ru I'azera «XuMusa» U caitT i



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/

yuutenst «5 uay Ha ypoK XUMUN)
http://him. 1september.ru Enunas xomnexmus LIOP:

MpeaMeTHas KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HaY4YHbIE IKCIIEPUMEHTHI: XuMHus. Kosmekums
Poccutiickoro o6meo6pazoBaTeIbHOTO TIOpTAJIa
http://www alhimik.ru Bcepoccuiickast onmmmmuaaa
MIKOJILHUKOB 10 XUMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XHUMUH:
AIIEKTPOHHBINA YIEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlMcTaHIIMOHHBIE SBPUCTUYECKHUE OJIUMITUAIBI 10
XUMUU http://www eidos.ru/olymp/chemistry
3anumarenbHas XuMus http://chem.rusolymp.ru

Oprannyeckasi XuMusi: SJIEKTPOHHBIN YUEOHUK IS
cpenHen mKoJbl http:/classchem.narod.ru KonTpen —

Xumust 1 BceX: yaeOHO-UH(POPMAITMOHHBIA CaliT
http://maratakm.narod.ru Cait «Mup XumMun»

2.2

Mertannbr

23

bu6mmoreka [{OK https://m.edsoo.ru/7f41837¢ ITOC
Mos mikouta https://myschool.edu.ru ITopran

GbyHIaMEHTAIbHOTO XUMHUYECKOT0 00pa30BaHUs
ChemNet. Xumudeckas uHGOPMAIMOHHAS CETh:
Hayka, oOpa3oBanue, TEXHOJIOTUN
http://www.chemnet.ru 'azera «Xumusa» 1 cait mid

yuurens «S Uy Ha ypoK XUMHK»
http://him. 1september.ru Enunas xoanexmus LIOP:

MpeaMeTHas KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHbIE SKCIIEPUMEHTHI: XuMusl. Komnekuus
Poccuiickoro 0611eo6pa3zoBaTeabHOTo nMopraia



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

http://www alhimik.ru Becepoccuiickast onmmmnuana
MIKOJIBHUKOB [0 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AJIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JucTaHIIMOHHBIE BPUCTUYECKUE OJIMMITAAIBI TI0
xumuH http://www eidos.ru/olymp/chemistry
3annMarenbHas XuMus http://chem.rusolymp.ru

Oprannyeckasi XuMusi: SJIEKTPOHHbBIN Y4EOHUK IS
cpenHen mKoJsl http:/classchem.narod.ru KonTpen —

XuMmus uist Becex: yueOHO-UH(GOPMAIMOHHBIN CalT
http://maratakm.narod.ru CaliT «Mup XumMun»

Hroro no pazneny 54
Pa3nen 3. Xumus ¥ :Ku3Hb
bu6moreka IIOK https://m.edsoo.ru/7f41837¢ ITOC
Mos mkouna https://myschool.edu.ru ITopran
byHIaMEHTAIPHOTO XUMHYECKOTO 00pa30BaHuUs
ChemNet. Xumudeckas uHGOpPMAIMOHHAS CETh:
Hayxka, oOpa3oBaHue, TEXHOJIOTHH
http://www.chemnet.ru 'azetra «XumMusa» u caiT i
MeTtopl MO3HAHKS B yautens «S Uy Ha ypoK XUMHK
3.1 XUMUHU. XUMHUS U 9 http://him. 1september.ru Enunas koanexmus LIOP:

KHU3Hb

npeaMeTHast KOJUIEKIUs « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4YHbIE SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro o611eo6pa3zoBaTeabHOr0 noprajia
http://www alhimik.ru Becepoccuiickast onumnuana
HIKOJIBLHUKOB 10 XUMHHU
http://www.chemistry.ssu.samara.ru OCHOBEI XUMHUU:



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/

AIIEKTPOHHBIN YUeOHHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE 3BPUCTUYECKHUE OJIUMITUAJIBI 1O

xumuH http://www eidos.ru/olymp/chemistry
3annMarenbHas XuMus http://chem.rusolymp.ru

Oprannyeckast XUMHS: JJIEKTPOHHBIA YIEOHHK IS
cpenHen mKoJsl http:/classchem.narod.ru KonTpen —

XuMmus uist Beex: yueOHO-UH(GOPMAIMOHHBIN caiT
http://maratakm.narod.ru CaliT «Mup XumMumn»

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102



http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
| Atom. CocTaB aTOMHBIX SITIED. ) 01.09.23 https://m.edsoo.ru/7f41837¢
Xumudeckuii onemMenT. M30Tonst R [IOC Mos mkoina
https://myschool.edu.ru
04.09.23 bu6mmoreka [IOK
5 CrpoeHue 3JIeKTPOHHBIX 000JI049eK | https://m.edsoo.ru/7f41837¢
aTOMOB, KBAaHTOBBIC YHCJIa HOC Mos mkoma
https://myschool.edu.ru
06.09.23 bu6mmoreka [IOK
Knaccudukanus XuMuyeckux https://m.edsoo.ru/7f41837¢
3 1
AJIEMEHTOB (s-, p-, d-, f-amemMeHThI) HOC Mos mkosa
https://myschool.edu.ru
08.09.23 bu6mmoreka [JOK
4 Pacnpenenenue 31eKTpoHOB MO 1 https://m.edsoo.ru/7f41837¢
aTOMHBIM OpOUTATISIM HOC Mos mkona
https://myschool.edu.ru
11.09.23 bubnuoreka [JOK
DneKTpOHHbIE KOH(UTypaliu
https://m.edsoo.ru/7f41837¢
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
6 .. HOC Mos mkomna
BOSOYHKICHHOM COCTOAHMMU https://myschool.edu.ru
6 DNEeKTPOHHBIE KOH(PUTYpALIUU HOHOB. | 13.09.23 bubnuoreka [IOK

QHCKTpOOTpI/IHaTCJ'ILHO CTb

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c

HOC Mos mikona
https://myschool.edu.ru

[Tepuonnueckuii 3aKOH U 15.09.23
bubmmoreka [{OK
[Iepuoanueckas cucrema
https://m.edsoo.ru/7f41837¢
7 XUMHUYECKUX AemeHToB /1. 1.
MenneneeBa, CBSI3b C COBPEMEHHOM LOC Mos wkona
H Ba, CBSI3b BPEMEHHOM
A Jz ’ p https://myschool.edu.ru
Teopue CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB 18.09.23
bubmmoreka [{OK
XUMHYECKHX AJICMEHTOB U
3 B — https://m.edsoo.ru/7f41837¢
. (I)) 4 emmec po . HOC Mos mkona
JKHBIX B TB TI0 TPyIIIaM B
T m pyn https://myschool.edu.ru
nepuoaam
20.09.23 bu6moreka [IOK
9 CucreMmaruzamus 1 00o01eHne https://m.edsoo.ru/7f41837¢
3HAHUU 110 TEME HOC Mos mkoma
https://myschool.edu.ru
Bupl XUMHUUeCKOM CBSI3H. 22.09.23
bu6mmoreka [IOK
MexaHu3Mbl 00pa3oBaHUs
. https://m.edsoo.ru/7f41837¢
10 KOBAJICHTHOM CBsI3U. BogopoiHas
Me . . HOC Mos mxkomna
CBAD- zKMOH KYIUIPHbL https://myschool.edu.ru
B3aMMOICHCTBUS
BaneHTHOCTh M BaJICHTHEIC 25.09.23 bubmuoreka [JOK
1 BO3MOKHOCTH aTOMOB. CBs3b https://m.edsoo.ru/7f41837¢
IEKTPOHHOU CTPYKTYPbI MOJIEKYJI C I[HOC Mos mwkona
HUX T€OMETPUUECKUM CTPOCHUEM https://myschool.edu.ru
bu6mmoreka [JOK
[IpencraBieHuss 0 KOMIUIEKCHBIX
https://m.edsoo.ru/7f41837¢
12 COEJIMHEHUSIX: COCTaB U 27.09.23
HOC Mos mkomna

HOMEHKJIaTypa

https://myschool.edu.ru



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

BemectBa moJiekyasipHOTO U bubnmoreka [JOK
13 HEMOJIEKYJIIPHOIO CTpOoeHUs. TuIbl 29.09.23 https://m.edsoo.ru/7f41837¢
KPUCTATINYECKUX PELIETOK U [HOC Mos mikona
CBOICTBA BEILIECTB https://myschool.edu.ru
bubmmoreka [{OK
[TonaTue 0 AUCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenne o KOJIIOUHBIX 02.10.23 hitpss m.edsoo. TR T
HOC Mos mkona
pactBopax https://myschool.edu.ru
04.10.23 bubmmoreka [{OK
HctunHbBIE pacTBOPHI: HACKHIIIICHHBIC
15 Y HEHACBIIICHHBIE, PACTBOPHUMOCTD. hitpsstm.cdsoo.ru TS e
Kpucrannoruapars: LOC Mos uxona
https://myschool.edu.ru
06.10.23 bu6moreka [IOK
16 CriocoObI BEIpaKEHHST KOHIIEHTPAITH https://m.edsoo.ru/7f41837¢
pacTBOpPOB HOC Mos mkona
https://myschool.edu.ru
Pemrenue 3amay ¢ MCoib30BaHuEM 09.10.23 bu6mmoreka [IOK
17 MOHATHH ""MaccoBas 40JIs https://m.edsoo.ru/7f41837¢
pacTBOPEHHOTO BeliecTBa", HOC Mos mikona
"MoJIsipHasi KOHIIEHTpanus" https://myschool.edu.ru
11.10.23 bu6mmoreka [JOK
13 Knaccudukanus 1 HOMEHKIAaTypa https://m.edsoo.ru/7f41837¢
HEOpraHUYECKUX BELIECTB HOC Mos mkona
https://myschool.edu.ru
13.10.23 bubnuoreka [JOK
19 Cucremaru3zanus 1 00001ICHUE https://m.edsoo.ru/7f41837¢
3HAHMUH IO TEME HOC Mos mkomna

https://myschool.edu.ru
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KoHnTponsHas pabota o Temam 16.10.23
"Ctpoenue aroma. [leproauyeckuit bubnmoreka [JOK
20 3akoH u [lepuoanueckas cucrema https://m.edsoo.ru/7f41837c
XUMUYECKUX 3eMeHToB Jl. U. HOC Mos mikosa
Menneneera, "CtpoeHue BeiecTna. https://myschool.edu.ru
Muoroo0pa3ue BermiecTs"”
Knaccudukanus xumMmuaeckux 18.10.23
peaKkurii B HEOPraHUYECKOU U bubnuorexa [JOK
11 OpraHUYECKON XUMHH. 3aKOH https://m.edsoo.ru/7f41837c
COXPAaHEHHUS MacChl BELIECTB; 3aKOH [HOC Mos mikona
COXpaHEHUs U NPEBPALIECHUs SHEPTUU https://myschool.edu.ru
MPU XUMUYECKUX PEAKITHIX
20.10.23 bu6moreka [IOK
TenoBbie 3¢ (heKTh XUMUIECKHX
2 caklit. TenMOXHIMIIECKIE https://m.edsoo.ru/7f41837¢
P . ue i [TIOC Mos mkosa
YpaBHCHHA https://myschool.edu.ru
23.10.23 bu6mmoreka [IOK
Brruncnenus mo ypaBHeHHUSIM
. https://m.edsoo.ru/7f41837¢
23 XUMHUUYECKUX PEAKIUi U
. . . HOC Mos mikona
TEPMOXUMITACCKIM YPaBHCHILIM https://myschool.edu.ru
. N 25.10.23 bu6mmoreka [JOK
CKOpOCTh XMMUYECKOH peakiuu, eé
https://m.edsoo.ru/7f41837¢
24 3aBUCUMOCTD OT Pa3JInUHbIX
o K HOC Mos mkona
akTopoB. KaTanus u karanuszaTopsl
p p https://myschool.edu.ru
27.10.23 bubnuoreka [JOK
25 I'oMorenHsIie U reTeporeHHbIe https://m.edsoo.ru/7f41837¢
peakuuu HOC Mos mkona

https://myschool.edu.ru
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06.11.23 bubmuoreka [JOK
[Ipaktuyeckas padora Ne 1 mo reme
2 "BIMSHUC pasIHIHBIX (BAKTOPOB Ha https://m.edsoo.ru/7f41837c
CKODOC P ecKoii pea P | [HOC Mos mkoiia
K Th XUMHUYECKOU PEaKITUN
p peakd https://myschool.edu.ru
08.11.23 bubmmorexa [{OK
7 OO6paTumbie 1 HEOOpAaTUMBIE https://m.edsoo.ru/7f41837¢c
peakiuu. XUMUYECKOE PAaBHOBECHE OC Mos mikosa
https://myschool.edu.ru
[Tpaktuueckast padota Ne 2 o Teme 10.11.23 bubnuorexa [JOK
73 "BnusiHue pa3nuyHbIX PaKTOpOB HA https://m.edsoo.ru/7f41837¢c
MTOJIOKECHNE XUMHIECKOTO HOC Mos mkomna
paBHOBecHs" https://myschool.edu.ru
13.11.23 bu6moreka [IOK
DNEeKTPOTUTHIECKAs JUCCOITHAITHSI.
https://m.edsoo.ru/7f41837¢
29 CusnbHBIC U c1a0ble AJIEKTPOJIUTHI.
C HOC Mos mkomna
TEHCHDb amccotmatin https://myschool.edu.ru
15.11.23 bu6moreka [IOK
HNonnoe npoussenenne Boasl. Cpena
. https://m.edsoo.ru/7f41837¢
30 BOJIHBIX PacTBOPOB. Bogpopoanblil
(pH) HOC Mos mxkoma
flokasaredts (pt) pactsopa https://myschool.edu.ru
. 17.11.23 bu6mmoreka [JOK
I'maponus coneit. Peakiuu,
31 DOTEKAIOWLIE B DACTEODAX https://m.edsoo.ru/7f41837¢
P n P P HOC Mos mikona
HICKTpOTHITOB https://myschool.edu.ru
[IpakTnueckas pabota Ne 3 o Teme 20.11.23 bubmiorexa LIOK
3 X UMICCKIE DEAKILH B DACTEODAX https://m.edsoo.ru/7f41837¢
peartt P P HOC Mos mikona

EKTPOJIUTOB"

https://myschool.edu.ru
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22.11.23 bubmuoreka [JOK
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIHHEIE
33 eakinu. Baxxuee OKUCIUTEIN U Aitps://m.edsooru/ /183 7c
peartin. I[IOC Mos mkoia
BOCCTAHOBHTCIN https://myschool.edu.ru
24.11.23 bubmmorexa [{OK
34 Merton 31eKTpOHHOTO (3JIEKTOHHO- https://m.edsoo.ru/7f41837c
MOHHOI0) OanaHca [HOC Mos mikona
https://myschool.edu.ru
27.11.23 bubmmoreka [{OK
35 DIEeKTPOIN3 PACTBOPOB U PACIIIABOB https://m.edsoo.ru/7f41837c
BECIICCTB HOC Mos mkomna
https://myschool.edu.ru
bu6moreka [IOK
https://m.edsoo.ru/7f41837¢
36 Pemenue 3aga4 pa3auyHbIX TUIIOB 29.11.23
HOC Mos mkoma
https://myschool.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
37 Pemenue 3a1a4 pa3amyHbIX TUIIOB 01.12.23
HOC Mos mxkoma
https://myschool.edu.ru
bu6mmoreka [JOK
Cucremaruzanus 1 00o01eHne
. https://m.edsoo.ru/7f41837¢
38 3HAHUU 110 TeMe " XUMUYECKHE 04.12.23
" HOC Mos mxkomna
peakimm https://myschool.edu.ru
06.12.23 bubnuoreka [JOK
39 KounTtponbHas pabota o teme https://m.edsoo.ru/7f41837¢
"Xumuueckue peakuuu" HOC Mos mkomna
https://myschool.edu.ru
40 ITonoxxeHre HEMETAIJIOB B 08.12.23 bu6mmoreka [JOK

IIepuoaunueckoii cucreme

https://m.edsoo.ru/7f41837¢
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XUMUYECKuX deMeHToB J1. Y.
MeneneeBa 1 0COOCHHOCTH
CTpoeHUs X aToMOB. Du3nueckue
CBOMCTBA HEMETAJIJIOB

HOC Mos mikona
https://myschool.edu.ru

11.12.23 bubmmoreka [{OK
AmtoTponusi HeMeTauioB (Ha
41 HpUMepe KHCToposa, cepl, hocdopa https://m.edsoo.ru/7f41837¢
PUMED ) Poa, CepEL, p ILHOC Mos mkomaa
1 yrieposa https://myschool.edu.ru
13.12.23 bubmmoreka [{OK
47 Bonopon: nonyuenue, puznueckue u https://m.edsoo.ru/7f41837c
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbl HOC Mos mkona
https://myschool.edu.ru
15.12.23 bu6moreka [IOK
["ayiorensl: HaX0KIEHUE B PUPO/IE,
43 CII0COOBI MOayYeHHUs, PUINUECKUE U hitps://m.edseo.ru/7£1 837¢
v L LHOC Mos mkoa
XUMHUYECKHE CBOMCTBA
https://myschool.edu.ru
. 18.12.23 bu6moreka [IOK
lNanorenoBomopoasl. Baxuenmue
44 e ——— https://m.edsoo.ru/7f41837¢
POACOACPat s HOC Mos mxkoma
TaJIoreHoB https://myschool.edu.ru
JlaGopaTopHbI€ U TPOMBIIIICHHBIC 20.12.23 bubnuorexka [JOK
45 CroCcOOBI MOJTyYEHHUs TajJOTreHOB. https://m.edsoo.ru/7f41837¢
[IprmeHenue raioreHoB U ux HOC Mos mkona
COEUHEHNN https://myschool.edu.ru
[Ipaktuueckas padota Ne 4. Perenue 22.12.23 bubmmotera [JOK
46 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME hutps:/im.edsoo.ru 718 37e
P 8 HOC Mos mkomna

"T"anorexs!"

https://myschool.edu.ru
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Kucnopoa: naboparopHsie u

25.12.23

bubmuoreka [JOK
MIPOMBIIIICHHBIE CITOCOOBI
47 T S —— https://m.edsoo.ru/7f41837¢
7 ’ . HOC Mos mkona
XuMu4Yeckue cBoiictna. O30H.
https://myschool.edu.ru
[IpuMeHeHne Kuciaopoaa U 030Ha
bubmmoreka [{OK
48 OKCHITB 7 TTEPOKCHITS! 97,1393 https://m.edsoo.ru/7f41837¢
P o [IOC Mos mkoia
https://myschool.edu.ru
bubmmoreka [{OK
https://m.edsoo.ru/7f41837¢
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB 10.01.24
HOC Mos mkona
https://myschool.edu.ru
12.01.24 bu6moreka [IOK
Cepa: HaxOKJI€HUE B PUPOJIE,
50 CHOCOOBI TIOJYICHUS, PU3NICCKUC H hutps: m.cdsooqu TR
v o IIOC Mos mkoia
XUMHAYECKHE CBOMCTBA
https://myschool.edu.ru
15.01.24 bu6mmoreka [IOK
51 CepoBooposL, CybhHbI https://m.edsoo.ru/7f41837¢
POBOLOPOA, €Y. A LIOC Mos mkomna
https://myschool.edu.ru
17.01.24 bubnmuorexka [JOK
Kucnopoaconepskaime coeTMHEHUS
52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM hitps'//m.edsoo.ru/7 4183 7¢
DL P [IOC Mos mkoia
KHCTIOTRI https://myschool.edu.ru
IIpaktuyeckas padora Ne 5. Pemenue 19.01.24 bubmorexa HOK
53 SKCIIEPUMEHTAIBHBIX 337a4 IO TEME hitps'//m.edsoo.ru/7 4183 7¢
P ! LHOC Mos mkomna

"Cepa u e€ coequHeHus"

https://myschool.edu.ru
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A3OT: HaX0XJACHUE B IPUPOJIE, 22.01.24 bubnmoreka [JOK
54 CHIOCOOBI IOMY4YeHUS, PUINICCKUE U https://m.edsoo.ru/7f41837¢
XUMHUYECKHE CBOMCTBA. AMMHMAK, HOC Mos mkona
HUTPUIbI https://myschool.edu.ru
24.01.24 bubmmoreka [{OK
Kucnopoconepxanme coequHEHNs
N https://m.edsoo.ru/7f41837c
55 azota. OcCOOEHHOCTH CBOMCTB
. HOC Mos mkona
A30THOM KHCIOTRT https://myschool.edu.ru
26.01.24 bubmmoreka [{OK
[Ipumenenue a3ora u ero
. https://m.edsoo.ru/7f41837c
56 coelMHeHU. A30THBIE y100peHUsI.
Tpodh A HOC Mos mkona
POQECCHA ATPOXHMHUK https://myschool.edu.ru
®docdop: HaXOKACHHUE B IPUPOJIE, 29.01.24 bubmuorexa [JOK
57 crocoObl MOJTyYeHus, PU3NIECKUE U https://m.edsoo.ru/7f41837¢
xuMudeckue cBoictBa. Dochubr u HOC Mos mkomna
bochun https://myschool.edu.ru
Oxenbt hocdopa, bu6mmoreka [IOK
58 dbochopcoaepkamume kucaorsl. Cou 31.01.24 hutps:m.odsoo.ru TR
docih P Ij prratt ’ R [IOC Mos mkoia
OCQOPHON KUCTOTRT https://myschool.edu.ru
bu6mmoreka [JOK
59 [Ipumenenue docdopa u ero 02.02.24 https://m.edsoo.ru/7f41837¢
coenuneHuit. ocopHsie ynoOpeHus o HOC Mos mkona
https://myschool.edu.ru
[IpakTuueckas pabota Ne 6. Pemenue bubmmotera [JOK
https://m.edsoo.ru/7f41837¢
60 9KCIICPUMEHTAIbHBIX 33J1a4 110 TEME 05.02.24
HOC Mos mkomna

"A30T 1 pochop u ux coenuHeHU"

https://myschool.edu.ru
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VYriepona: HaX0XKACHUE B IPUPOJE, 07.02.24 bubnmoreka [JOK
61 QITOTPOTIHBIE MOIU(UKAINH; https://m.edsoo.ru/7f41837¢
¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA, [HOC Mos mikona
IIPUMEHEHUE https://myschool.edu.ru
Oxen yriepona(ll), oker 09.02.24 bubnuorexa [JOK
62 yrepoa(IV), yrobHas KHCIoTa 1 https://m.edsoo.ru/7f41837c
o5 com HOC Mos mkona
https://myschool.edu.ru
12.02.24 bubmmoreka [{OK
63 Pemenune 3a1a4 pa3iaMyHBIX THIIOB hitps. m.edsoo. TR
HOC Mos mkona
https://myschool.edu.ru
. 14.02.24 bu6moreka [IOK
Kpemuuii: HaxokIeHUe B IPUPOJIE,
64 CIIOCOOBI MOIyYEHHs, (QU3UIECKHE U hutpsfim.edsoo.ru i B3¢
o IHOC Mos mkoma
XUMHACCKHE CBOHCTBA https://myschool.edu.ru
16.02.24 bu6moreka [IOK
65 Oxcup kpemuusi(1V), kpemHueBas https://m.edsoo.ru/7f41837¢
KHCJIOTA, CUIIMKATHI HOC Mos mxkoma
https://myschool.edu.ru
19.02.24 bu6mmoreka [JOK
[IpuMeHeHre KpeMHUS U €T0
66 coexmHenii, CTekIo, ero https://m.edsoo.ru/7f41837¢
HOC Mos mxkomna
TOTYACHHE, BIAR CTCKIA https://myschool.edu.ru
21.02.24 bubnuoreka [JOK
67 Pemrenue 3a1au pa3auyHbIX TUIIOB butps://m.edsoo.rui 74 1837¢
HOC Mos mkomna
https://myschool.edu.ru
68 Cucremaru3zanus u 0000IICHUE 24.02.24 bubnuoreka [JOK

3gaui o teMe "Hemeramipr"

https://m.edsoo.ru/7f41837¢
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HOC Mos mikona
https://myschool.edu.ru

bubmmoreka [{OK
KonTtposnsHas paboTa o teme https://m.edsoo.ru/7f41837¢c
69 26.02.24
"Hemeramanr" HOC Mos mkona
https://myschool.edu.ru
bubmmoreka [{OK
70 AHaln3 pe3yabTaToB KOHTPOJIBHOU 58.02.24 https://m.edsoo.ru/7f41837c
paboTHI, KOPPEKLUA OLIMOOK A [IOC Mos mkona
https://myschool.edu.ru
[TonoxeHnne MeTamioB B
[Iepunoaunueckoil cucreme bubnuoreka [IOK
XAMHAYECKHX JJIEMEHTOB. https://m.edsoo.ru/7f41837¢
71 01.03.24
OcoOeHHOCTH CTPOSHUS HOC Mos mkosra
AIIEKTPOHHBIX 000JI0UEK aTOMOB https://myschool.edu.ru
METaJJIOB
. 04.03.24 bu6mmoreka [IOK
OO6mwme ¢puznueckre CBOMCTBA
https://m.edsoo.ru/7f41837¢
72 MeTauioB. [[pyumMeHeHne MeTannoB B
5 . . HOC Mos mxkomna
PITY 1 TEXHIK https://myschool.edu.ru
06.03.24 bu6mmoreka [JOK
7 Cmuael MetaiioB. Koppo3ust https://m.edsoo.ru/7f41837¢
METAJIJIOB HOC Mos mikona
https://myschool.edu.ru
09.03.24 bubmuoreka [JOK
74 Pemenne 3a1a4 pa3auyHBIX THIIOB luips: m.edsovu FHIRS
P HOC Mos mkomna

https://myschool.edu.ru
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. 11.03.24 bubmuoreka [JOK
DIEKTPOXUMHUYECKUN P
. https://m.edsoo.ru/7f41837¢
75 HanpspDKeHU MetauioB. O0mue
CrocoObI MoJy4e eTaJIo HOC Most mixona
i bl MIOJTyYEHHUS METAJIJIOB
v https://myschool.edu.ru
OO61ras XxapakTepuCTUKa METAILIIOB 13.03.24
[A-rpynne! [lepuonnyeckoii cuctemsl bubnuorexa [JOK
76 XUMHYECKHUX AeMeHTOB. HaTpuit n https://m.edsoo.ru/7f41837c
KaJlui: mojrydeHue, pusndeckue u [HOC Mos mikona
XMMHYECKHE CBOMCTBA, IPUMECHEHHE https://myschool.edu.ru
MPOCTHIX BEIIECTB U UX COSAMHEHUN
OO6mras XxapakTepuCTUKa METALIIOB 15.03.24
ITA-rpymme! Ilepnoanueckoi
Pyt 2ep Bu6mmorexa IJOK
CHUCTEMBI XUMHYECKUX JIEMEHTOB.
N . https://m.edsoo.ru/7f41837¢
77 Marnuii 1 KanplIHii: IOJTy4YeHHe,
g HOC Mos mkoma
¢uznueckrue 1 XuMHUYEeCKHe CBOWCTBA,
https://myschool.edu.ru
IIPUMEHEHHE MTPOCTHIX BEUIECTB U UX
COEeIUHEHNN
18.03.24 bu6mmoreka [JOK
73 XKécTkocTh BOJBI U CLIOCOOBI €€ https://m.edsoo.ru/7f41837¢
yCTpaHEHUsI HOC Mos mikona
https://myschool.edu.ru
.. 20.03.24 bu6mmorexa LIOK
ANoMUHUI: TIonydeHue, Gusndeckue
N https://m.edsoo.ru/7f41837¢
79 U XMMUYECKUE CBOMCTBA,
HOC Mos mxkomna
MIPUMEHEHHE
p https://myschool.edu.ru
AmdoTepHbIe cBOICTBA OKCHIA U 22.03.24 bubnuoreka [IOK
20 THAPOKCHIA AITIOMUHHSL, https://m.edsoo.ru/7f41837¢
TUAPOKCOKOMILIEKCHI ATFOMUHUS, UX HOC Mos mkona

NPHUMCHCHUC

https://myschool.edu.ru
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bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

81 Pemienue 3a1a4 pa3anyHbIX TUIIOB 03.04.24
P HOC Mos mkona
https://myschool.edu.ru
.04.24
[Ipaktuyeckas padora Ne 7. Pemenue 05.0 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
82 SKCIEPUMEHTAIBHBIX 337a4 10 TEME
"MeTa . o " [HOC Mos mkoia
TaJJTBI TJIABHBIX TIOATPYIII
BT rpyn https://myschool.edu.ru
OO01as XxapakTepUCTUKA METANIOB 08.04.24 bubnnorexa [JOK
23 no6ouHbIx noArpynn (b-rpymnmn) https://m.edsoo.ru/7f41837¢c
[Iepnoanueckoii cucTemsl [HOC Mos mikona
XAMHAYECKHX JJIEMEHTOB https://myschool.edu.ru
. 10.04.24 bu6moreka [IOK
du3nyeckne 1 XMMAYECKHEe CBOMCTBA
24 P —— https://m.edsoo.ru/7f41837¢
P eHeHIE A ’ ILIOC Mos mkoaa
TpUMCHCHH https://myschool.edu.ru
. 12.04.24 bu6moreka [IOK
Baxwuelimre coeMHEHUs] MapraHiia.
25 TleOMAHIAHAT KAMHAL. €10 https://m.edsoo.ru/7f41837¢
p > LIOC Mos mkomna
OKHCJIMTEIbHBIE CBOMCTBA
https://myschool.edu.ru
DuU3MYECKUE U XMMUYECKHE CBOMCTBA 15.04.24 bubnuorexka [JOK
26 JKeJie3a U €ro COeIMHEHUMH. https://m.edsoo.ru/7f41837¢
[Tony4enue u npuMeHEHUE CIUIABOB I[HOC Mos mwkona
)Kesesa https://myschool.edu.ru
N 17.04.24 bubnuoreka [JOK
du3nYeCKre U XMMUYECKUE CBOMCTBA
’7 T —., https://m.edsoo.ru/7f41837¢
g s ’ LIOC Mos mkoina

NPUMCHCHUC

https://myschool.edu.ru



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

dusnueckue 1 XMMUUYECKHE CBOMCTBA 19.04.24 bubnmoreka [JOK
28 IIMHKA ¥ €T0 COCTUHCHUM, NX https://m.edsoo.ru/7f41837¢
pUMeHeHHe. [ UIPOKCOKOMILIEKCHI [HOC Mos mikona
UHKA https://myschool.edu.ru
[TpakTuaeckas padbora Ne 8. Pemenue 22.04.24 bubnmorera [TOK
https://m.edsoo.ru/7f41837c
89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"MeTaibl TOOOYHBIX MOATPYHH" LOC Most wxoza
https://myschool.edu.ru
24.04.24 bubmmoreka [{OK
90 Pemenue 3aaau pa3nuyHbIX TUIIOB hitps. m.edsoo TR T
HOC Mos mkona
https://myschool.edu.ru
26.04.24 bu6moreka [IOK
O06o01enre U cucTeMaTu3arus
91 HEVICHHONO MATEDIANA [0 TeMe https://m.edsoo.ru/7f41837¢
" v " P I[TOC Mos mkona
Merazer https://myschool.edu.ru
29.04.24 bu6moreka [IOK
KonTponbHas pabora no teme https://m.edsoo.ru/7f41837¢
92
"MeTtamibr" HOC Mos mxkoma
https://myschool.edu.ru
bu6mmoreka [JOK
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN 03.05.24 https://m.edsoo.ru/7f41837¢
paboThl, KOPPEKLIUS OIIUOOK o HOC Mos mkona
https://myschool.edu.ru
Ponp xuMuu B o0ecIieueHuN 06.05.24 bubmnuoreka LJOK
94 YCTOMYMUBOTO pa3BUTHUSA https://m.edsoo.ru/7f41837¢
yenoBeuecTBa. [lonsaTre 0 HaydHBIX HOC Mos mkona

METOAax UCCICAO0OBAaHUA BCIICCTB

https://myschool.edu.ru
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HayuHnble npuHIUIIBI OpraHu3auu 08.05.24 bubmuoreka [IOK
XUMHYECKOTO IIPOU3BOICTBA. https://m.edsoo.ru/7f41837c
95
[IpompIiieHHBIE CLIOCOOBI [HOC Mos mikona
MOJIyYCHHS] BAXKHEHIIINX BEILIECTB https://myschool.edu.ru
10.05.24 bubmmoreka [{OK
XUMHUYECKOE 3arpsI3HEHUE
96 oK ArOIIeH CPEIBI I €10 https://m.edsoo.ru/7f41837¢
Py P HOC Mos mkona
fociecTBIA https://myschool.edu.ru
13.05.24 bubmmoreka [{OK
XHMHUS U 30pOBbE YEIOBEKA.
https://m.edsoo.ru/7f41837¢
97 JlexapCTBEHHBIE CPE/ICTBA.
Mpodp o HOC Mos mkona
popeccus FapManesT https://myschool.edu.ru
15.05.24 bu6moreka [IOK
Xumus numy. Pojis XuMun B
. https://m.edsoo.ru/7f41837¢
98 o0ecrieueHny MUIIEBOMI
5 HOC Mos mkomna
C30TaCHOCTH https://myschool.edu.ru
17.05.24 bu6moreka [IOK
99 KocMmernueckue u napdromepHbie https://m.edsoo.ru/7f41837¢
cpeacTBa. beiToBas xumus HOC Mos mxkoma
https://myschool.edu.ru
20.05.24 bu6mmoreka [JOK
XUMUS B CTPOUTEIIHCTBE.
. https://m.edsoo.ru/7f41837¢
100 Baxwueiiiue cTpoutesnbHbIE U
HOC Mos mxkomna
KOHCTPYKIHOHHRIC MaTCpHaIbt https://myschool.edu.ru
N 22.05.24 bubnnorexa [JOK
XuUMUS B CEITLCKOM XO35MCTBE.
https://m.edsoo.ru/7f41837¢
101 Opranndeckrie 1 MUHEPAIIBHBIE
Spers HOC Mos mikona
YAOOp https://myschool.edu.ru
102 Cucremaru3zanus u 0000IICHUE 24.05.24 bubaunoreka [IOK

3HAaHUH 110 TEME

https://m.edsoo.ru/7f41837¢
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HOC Mos mikona
https://myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://myschool.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noA penaxuueit Jlyauna B.B., O611ecTBoO ¢ orpaHMue€HHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmiectBo «M3narenpcTBo «IIpocBerieHue»

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos A.A.,

Jlynun B.B., O61iecTBo ¢ orpaHndeHHON 0TBETCTBEHHOCTHIO "[[PODA"

METOANYECKHUE MATEPUAJIBI JAJISA YUUTEJISA

1. O.C.I'abpuens, I'.I'.JIbicoBa «Xumus Meroandeckoe nocodbue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XMMHsI B TECTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 kimacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronpnas kaura mis yaurens». Hacte 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I"'.OcTtpoyMoBa «3agauu 1o XUMHUHU U
criocoObl ux peuenus» - M.: «JIpodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHbie IJIaHbI IO y4€OHUKY



O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roza.

8. M.A.Psa6oBa, Y.FHO.Hesckas, P.B.JIuako «Tectsl mo xumum 11 xmaccy, - M.
Oxk3ameHn, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XUMUYECKHI IKCIIEPUMEHT B T1Kose 11

Kkiacc»; - M.: [Ipoda. — 2019 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢

HOC Mos mikona https://myschool.edu.ru

[TopTan pyHmaMeHTaNbHOTO XUMHUUYECKOTO oOpa3oBanus ChemNet. Xumuaeckast
nHpOopMaIMoHHas ceTh: Hayka, oOpa3zoBaHue, TEXHOJIOTHH
http://www.chemnet.ru I'azeta «Xumus» 1 caldt 1151 yuaurtens «5 uay Ha ypok
XUMUH

http://him.1september.ru Equnas xomnekius [IOP: npeaMeTHas KOUIEKIIUS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTtBeHHO-Hay4HBIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o6meo0pa3oBaTebHOTO
nopraia

http://www alhimik.ru Becepoccuiickas onuMnuaga mkoI-HIKOB MO XUMUU
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: AJIEKTPOHHBIN yUeOHUK

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucranimonssie



IBPUCTUYCCKUE OJTUMITHAIIBI 10 XUMHUH
http://www eidos.ru/olymp/chemistry 3anumarenbHast Xumus
http://chem.rusolymp.ru Opranudeckast Xumusi: 3J1€KTPOHHBIN YUeOHUK TSI

CPEIHEN IIKOJIbI
http://classchem.narod.ru KouTpen — Xumust ais Bcex: yueOHO-

UH(GOPMAIIMOHHBIN caillT

http://maratakm.narod.ru Caiit «Mup XumMumn»



OOKYMEHT NOAMNCAH
QNEKTPOHHOW NOAMUCHLIO
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