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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHON o0OpazoBaresnbHON IPOrpamMMbl CpeIlHETOo oO1ero
oOpazoBanusi(DOIl COO), npeacraBneHHbix B denepalbHOM TOCYIapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom Konnenmuu mnpenonaBaHus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanyy, peanu3yOMIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXKEeHUN «CTpaternu pa3BuTus BocnuTtaHuss B Poccuiickoit
Oepnepanuu Ha nepuo 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsIT Ha YpPOBHE YIUIYOJEHHOrO M3YyU€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 kmaccos.
W3yuenne mpeamera, peaimzyemMoe B ycioBusX —auddepeHIMpOoBaHHOTO,
npoduiabHOr0 OOydYeHus, MPU3BAHO OOecreyuTh 001e00pa3oBaTeNbHyI0 U
OOIIEKYIBTYpPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKXKe ISt
POJOJDKEHHS 00y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBIISIETCSI OJTHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme no XumMuM Ha3zHaueHHE TMpeaMera «XUMHUS» MOJy4aeT
NOoAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxernusiMu PI'OC COO o B3auMOOOYCIOBICHHOCTH ILI€JICH, COJIepKaHuUs,
pe3yapTaToB OOy4YeHHs W TPeOOBAHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBIISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMoOM MO
XUMHUH (PYHKIHU:

e HH(OPMALMOHHO-METOJUYECKAs, peau3alusl KOTOpod obecreynBaer
NOJIydYeHUE TPEACTAaBICHUSI O IENsIX, COAEp>KaHUU, OOIIe CTpaTeruu
00y4eHMs, BOCITUTAHUS U PAa3BUTHS O0YUYaIOIINUXCS CPEIACTBAMHU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaeT
onpeaeseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCIEAOBATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuania, KOJIMYECTBEHHbIX M KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COMEPKATEIHHONH OCHOBBI
KOHTPOJII W OIEHKH O0Opa30BaTeNbHBIX OCTHKCHUN OOyJarommxcs B
paMKax HTOroBOW arrectaliud B (OpME EAUHOrO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma asig yriy0JaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaET WMHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUs B paMKaxX OTAENbHBIX mpoduiel, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSIM/pa3iesiaM Kypca;

e JAET NMPUMEPHOE paclpelieieHue Yy4yeOHOro BpPEeMEHHU, PEKOMEHIYyeMOTIo
JUIS. U3YYECHHSI OTACIBHBIX TEM;

e TpenjaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM YPOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHON XapaKTEPUCTHKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesIbHON
IPOrpamMMbl CpEIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKkKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHUs IpeIMETA.

[To BceM Ha3BaHHBIM MO3UIMUSAM B MpOrpaMMme MO XUMHUHM MPETyCMOTpPEHA
PEEMCTBEHHOCTh € OOyYe€HMEM XUMHUM HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHmsi. 3a mpenenamMyd  yCTAHOBJICHHOW MPOTPAMMOM 1O  XUMUU
00s3aTeNbHON (MHBAapUAHTHOW) COCTABIAIONIECH COAEpKAHUS Y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBHM ¢ KoHuentyaidbHbiMU nosiokeHusiMu PI'OC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro u yriyOJnEHHOrO YpOBHEM B cHCTEME
nuddepeHIUpOBaHHOTO OOYyYEHHs HAa YPOBHE CpEAHEro OOIIero ooOpa3zoBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUsl HaNpaBieH Ha pealnd3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIONIMM  J3TaloM  TOJYYEHHS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3yuYeHHUS CHEHUANbHBIX €CTeCTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCLUUIUIMH B By3aX M OpraHU3alMsIX CpenHero npodecCuoHaIbHOTO
oOpa3zoBanusi. B 3Toi CBsI3u u3yyeHue mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U yriyOJieHHe TeOpeTUYeCKOW U
IPAKTHYECKON MOJATOTOBKU OOYYaromIMXcs, BEIOPABIIMX OMPEACTEHHBIN MPOQPHUIIb
0o0Oy4eHus1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOIIErO MOJTyYeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3alusaX MpodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUPYEeMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOTPaMMBI CpeaHero ooOImero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe Ha peuleHue 3ajad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpOBAHUE Yy HHX
OOIIEMHTEIUIEKTYaJbHBIX YMEHUH, YMEHUI palMoHaIM3alMi Y4eOHOTO Tpyla U
00OOIIEHHBIX  CMOCOOOB  NIEATENbHOCTH, HMEIOIIUX  MEXAUCIUILTUHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocTraBngomiuMy IpeaMera «XUMHUsS» Ha YPOBHE YIiyOJIEHHOIO U3y4eHHUs
ABIAIOTCS yriayOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumush». [lpu onpeaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMi COAEpXkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro u yriryO0JaE€HHOTO
YPOBHEHN U3yUEHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCS K 0a30BOMY YpPOBHIO HM3y4Y€HMs IpeaMeTa. DTa CUCTEMa
3HaHUW TIOJydaeT OIpEeAEIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJIIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OonblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YEHHs MpeaMeTra oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O0bEMa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMI Ha OCHOBE PAaCIIMPEHUS] U YIiyOJIeHus
NPEICTaBICHUNA O CTPOEHUM BELIECTBA, XMMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKINM, paCCMAaTPUBAEMBIX C TOUKHU 3PEHHSI XUMUUYECKOW KUHETUKU
u TepMoauHamMuku. HM3ydenue mnepuommueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKasl CBS3b
OOBSACHSETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U
pa3pylLIeHnH, a TaKKe C TOYKHM 3pEHHUS MEeXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakuui  JOomojHseTcss  (GOopMHpOBAHHMEM  MpPEACTaBICHHM 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIVIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoidl XMMHUHU IPU PACCMOTPEHHUU PEAKLHMOHHON CIIOCOOHOCTU
COEIMHEHUH yzenseTcss 0coboe BHUMaHHE BOIPOcaM 00 3JEKTPOHHBIX d(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Oco0oe 3HaueHWe UMEET TO, YTO Ha COJEpPKAHUE KYpPCOB XHMHHU
yriayO0nE€HHOTO ypOBHS M3Y4YE€HHUs 7Sl KJIACCOB ONPENEIEHHOT0 nIpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [IONOJHEHMM K oO0meil cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa JUIs KJIacCOB XUMUKO-PHU3ndeckoro mpoduis OoJblioe
3HaueHue OyayT MMETh 3JEMEHTBl YueOHOro marepuana no oouieit xumun. Ilpu
U3y4YeHUU IMIpeAMETa B JIaHHOM Cllydae akKLIEeHT OyneT cJelaH Ha OOILIHOCTb
METOJ0B MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (DM3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMHUKH, IJIEKTPOIU3a, IMPEACTABICHUSA O
CTPOECHUU BEILECTB U APYIOE.

B TO xe BpeMs B coaecpKaHMM IIpeaMeTa Ui KJIACCOB  XHMMHKO-
ouonoruueckoro npo¢uias OoNbIIMN yAenbHBIN BeC OyAeT MMETh OpraHUYecKas
xuMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXHOCTh st Oosiee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTHUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJbL, OEJKH, YIJIEBO/AbI, HYKJIECHHOBBIE
KHCJIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAax IpPEICTAaBUTENICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUIA H3Y4YEHUs
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, bIXaHHs, MUIIEBAPEHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOCHHS
oOlLIIEHaYYHBIX METOOB ITO3HAHUS U ONbITA PAKTUYECKOI0 NPUMEHEHHUS HayUYHbIX
3HaHUW H3ydyeHHe npeamera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HAyuyHBIE TpenMeTsl», «MaTematuka u
uHpopMaTuka» u «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yuyeHun ydeOHOro mnpeamera «XuUMHUs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak oOOJacTh COBPEMEHHOTO €CTECTBO3HAHMSI, NPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha yriayOJa€HHOM YpOBHE M3y4Y€HHUs IMIpeaMeTa IpearoJaract
peanu3anurIo TaKuX LeJlel, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyllell ponu B oOecrnedeHuH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHHH  MpolieM
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX NCTOYHUKOB YHEPI'UH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAOINOIB30BaHusA, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHON Cpeae;

e OCBOCHME CHUCTEMBl 3HAHHW, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (hyHIaMEHTaIbHbBIX
NOHATUM, 3aKOHOB W TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHH BEIlECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHUsS XMUMUYECKUX PEAKUHUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAyYHBIX TPUHIIUTIAX XUMHUYIECKOTO ITPOU3BO/ICTRA;

dbopmupoBaHue y 00yJaroIuxcst OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW Ui OOBSCHCHHUS
KJIFOYEBBIX HWJCH M MPOOJEeM COBPEMEHHOW XUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs TPOOJIeM, CBI3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a ¥ OICHKH C MO3UINI SKOJIOTUIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBS3aHHON C
XUMUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIECTB;

yrayOJdeHHe  TPEICTaBJICHWA O  HAyYHbIX  METoJaX  IO3HaHWS,
HEOOXOJUMBIX Il TPUOOPETEHUST YMEHUH OPUEHTHUPOBATHCS B MUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBJICHUH, HMMEIOIIMX MECTO B
PHUPOJIC, B IPAKTUYECKOU IEATEITBHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1EI0CTHOW CHCTEMBI CpeIHEro o0Iiero oOpa3oBaHHs MPH U3YYECHUU
npeamera «XuMHs» Ha  YrUIyOJEHHOM ypoBHE 0COOyI0 aKTyalbHOCTh
nproOpeTaroT TaKue LU U 33/1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOpPUECTBA B O00JACTH TEOPETUYECKUX U
MPUKIIAIHBIX HCCIEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU,

pa3BUTHE MOTHBAIIMM K OOYYEHHIO U TO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIIUTAHUIO Ha OCHOBE  YCBOCHHS
00I1IeU€eIOBEYECKHUX IIEHHOCTEN;

pa3BUTHE MTO3HABATEIbHBIX MHTEPECOB, MHTECIUIEKTYAJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K C€aMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOU MPO(EeCCHOHATLHOM U OOIIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOIO MPUPOAOINOIL30BAHUSA,
pa3BUTHE DKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOM NESITCIbHOCTH.

OO011ee YuCI0 YacoB, MPEAYCMOTPEHHBIX AJIs MU3YUYEHUS XUMHUHU HA YIIIyOJIEHHOM
ypPOBHE cpeaHero obdimiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HEJeINI0).



COIAEPKXAHUE OBYYEHUA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYECHHE OPraHUYECKOM XUMHUHU, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

OJNEeKTPOHHOE CTPOEHHME aToMa YTIEpoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpTraHUYEeCKUX COEAMHEHUSX. Tumbl TruOpUAM3aUMU aTOMHBIX —OpOuTaliel
yraepojia. Mexanusmbl 00pa3oBaHMsl KOBAIEHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbIii). Tumbl mepeKkpblBaHUS AaTOMHBIX OpOuTaled, G- U T-CBS3H.
OpunapHasi, ABOMHAs U TpoiHas cBA3b. CroOcoOBl pa3pbiBa CBsI3€H B MOJIEKYJax
oprannueckux BemecTB. [loHsitue o cBOOOOHOM panukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHMsi opranudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTaHMYECKUX COEAMHEHUN. MONeKyIsIpHble H  CTPYKTYPHbIE  (OPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenetHass. M3omepus. Buabsl H30Mepuu: CTPYKTypHasl, HOPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YQPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBIH 3D EKThI).

[IpencraBnenne o kinaccupukalumum oOpraHndeckux BemiecTB. [loHsTe o
dbyHkunoHansHOM rpynmne. 'omonorus. 'omonorudeckue psasl. CuctemaTuueckas
HOoMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH W KiIacCHU(PUKAIMS OpPraHUYeCKUX peakuuid. OKUCIAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUU.

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHHUsI BELIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJIEHWE ¢ oO0pa3llaMd OpraHMYeCKUX BEIIECTB M MarepuajaMyd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPTAaHUYECKMX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYJI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'omosiornueckuil psiji ankaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBs3b. DU3NYECKUE CBOMCTBA
aJIKaHOB.



XHMMHYECKHE CBOMICTBA aJKAaHOB: PEAKUMH 3aMELICHUs, W30MEpHU3alllH,
JErHIpUPOBaHUs, LUKIU3ALMH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOuas ¢popmyia, HOMEHKIATypa U uzoMepus. OcobeHHOCTH
CTPOCHHSI M XUMHYECKHX CBOWCTB MajbIX (IIUKJIONPOINAH, UUKIOOyTaH) H
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKI0ankaHoB. CrocoObl MOMydeHus u
IIPUMEHEHUE LUKIIOATKAHOB.

Ankenbl. ['oMonoruueckuil psii ankeHoB, oOmias (Gpopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusi. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCIUHEHMS, 3aMEUIEHUS B O-ITOJOKECHHE
IpU JBOMHOW CBSI3M, MOJUMEpHU3aUUd U OkucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha IBOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukamus aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposantvle). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepusanus
conpsukEHHBIX TUeHOB. CrocoObl MOMy4YeHNs U TPUMEHEHUE aJlKaIueHOB.

Anxunabl. 'oMOJIOrHYeCKHi psii aKMHOB, 001as popMyJia, HOMEHKJIATYypa U
U30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuan3aiysi aTOMHbIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKWHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHA  MPUCOCIUHEHMS, OUMEPU3ALUM U
TpUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIMX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOHYIO CBsI3b. CIIOCOOBI MOTy4YeHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTHYecKue YriaeBoAOpoabl (apeHbl). ['OMOIOrMUecKHil psiJ apeHOB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbI OeH30Ma. (DU3NYecKne CBONCTBA apeHOB. XUMUYECKUC
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIUU 3aMeIlleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaAuKalle, PEAKUWH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBieHne 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAJUKaloB, KapOOKCUIBHOH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepuzanus ctupona. CrnocoObl MOJydeHUs U
MIPUMEHEHUE apPOMATUYECKHUX YIJIEBOJOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTIHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPEroHKa, KPEKUHT (TePMHUYECKUH, KaTaTUTHUYECKH), PUPOPMUHT, MHPOIIU3.
[TpoayxTsl nepepaboTku HEPTH, UX MPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUUYHBIMU KJIACCAMHU YTJIEBOAOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOrCHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHHs] TajoreHa Ha THUAPOKCOTPYMNIY, HUTPOTPYyIIly, LHAHOTPYNILY,
amMuHOrpynmy. JlelicTBHe Ha TaJOreHNpPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWIENOYH. B3auMoaelCcTBHE NUTAJIOTCHAIKAHOB C MAarHMe€M M IIMHKOM.
[Tonsatue 0 METaJII0OOPTraHUYECKUX COEUHEHHUSIX. Hcnonp3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YyYEHHsS BEIIECTB M HX MPEBpALICHUIL:
u3ydyeHue (PU3MUECKUX CBOMCTB yIJIEBOAOPOJOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuii yriaeBoJOpOoIOB pa3lIMYHBIX KiIaccoB (oOecuBeurBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kaljiis, B3aWMOJICHCTBUE AalETUJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapy>KeHHE
yriepoja MW BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE 3STUJIEHA U
W3YUYEHUE €ro CBOWCTB, O3HAKOMJIeHHE ¢ KoJuleKnusamu «HedpTts» u «Yromb», ¢
oOpa3llamMu  IUIacTMacc, KaydyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOJOPOJIOB U FAJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiimue opranuieckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cHUPTh. CTpO€HHE MOJIEKYJ (Ha MpUMepe
METaHoJla W 93TaHojia). ['oMonormyeckuit psia, oOmas ¢dopmysna, H30Mepus,
HOMEHKJaTypa U  kinaccupukanus. Dusmyeckue cBoOWCTBA  MpeleTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJOpoAHBIE CBSA3M MEKIY MOJIEKYyJIaMU CIHPTOB.
XHMMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JAETUAPATALMH, OKHCIICHHS,
B3aUMOJICCTBHE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. /[elicTBUE 3TaHOJIa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMeHKIaTYpa U n3omepus. OcoOeHHOCTH (PU3UYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHHUPTHI — ASTUJICHIIMKOIb WU TIHLEpUH. PuU3NUecKue u
XUMUYECKUE CBOMCTBA: PEAKLNH 3aMENICHUS, B3aUMOJICCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KAuyeCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBnenne o MexaHuW3Me peakiuil HyKJICO(PHIBHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4yenoBeka. C(CrnocoObl MOJyYeHHUS U TNPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIMAHUE THAPOKCOTPYNIbI H
OenszonpHOrO siapa. Pusmueckue cBorcTBa (PeHosa. OCOOCHHOCTH XMMHYECKHX



cBoiicTB (penona. KauecTBeHHsie peakuuu Ha (eHosl. TOKCHYHOCTH (heHoua.
Crnioco0Osl nosTydeHus: U npuMeHenue gpexona. GenondopmanpiaeruaHas cMoia.

KapOonunbHble COeTUHEHHS — albAETHIbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHOM Tpynmnbl. ['oMoIornYecKue psiibl albJErHI0B U KETOHOB, 00Ias
¢dopMyina, nzoMepuss U HOMEHKiIatypa. PuU3nyecKue CBONCTBA albJErHIOB U
KETOHOB. XMMHYECKHE CBOWCTBA  aIbACTMAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHbIE PEAKLIMHA HA aJIbJICTUIBI.
Crioco0bl OJTy4€HUsI U IPUMEHEHUE alIbJIETUIOB U KETOHOB.

OaHOOCHOBHBIE NpEJIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust 1 HOMEeHKNaTypa. PU3ndyeckue CBONCTBA
OJIHOOCHOBHBIX TMpEAETIbHBIX KApOOHOBBIX KHCIOT. BOmOpOAHBIE CBSI3U MEXKIY
MOJIEKYJIaMHA KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss dTepuPUKAUM, PEAKLUMM C YYaCTHEM YIJIEBOJOPOIHOIO pajauKaia.
Oco0OeHHOCTH CBOMCTB MypaBbMHOW KUCJHOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJIEUHOBAasA, JUHONEBAS,
JUHONEeH08as KUCIOThl. CIOCOOBI OJyYEHUs! U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuit psig, oOuias Gopmyia, U30MEpHUS U
HOMEHKJIaTypa. DHU3NUECKHE W XHUMUYECKUE CBOMCTBA: THAPOJIU3 B KHUCIOU U
LIEJIOYHOM Cpelie.

XKupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B
KHCJION M 1eNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPEAENIbHBIX JKUPHBIX KUCIOT. KHpbI B IPUPOJE.

MBpbI1a KaK coJI BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUE.

OOwas xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBogoB (MOHO-, 1H-
U rnonMcaxapuibl). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. duznueckrue CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XUMUYECKUE CBOMCTBA ITIIOKO3bl: PEAKIIUHU C yYaCTHEM CIIMPTOBBIX U alIbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpokeHue. llpuMeneHue TIimOKO3bl, €€
3HAYECHHE B JKU3HEACIATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxapos3a, MajJbTo3a U
JakTo3a. BoccraHaBIMBaroImKe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapuoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxmad,
[JIMKOT€H M 1eiunojo3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalia, TJIMKOTeHa U
HeunroNo3bl.  du3nyeckre CBOWCTBA KpaxMalla M LEJUIIOJIO3bl.  XUMUYECKHE
CBOMCTBa Kpaxmaja: THJIpOJIM3, Ka4eCTBEHHAas PEAKLUs C HOJOM. XUMUYECKHE
CBOICTBa LIEJUTIOJIO3bI: THAPOJNU3, MOJydeHHue 3(upoB neuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).



DKCIepUMEHTAIbHBIE METOJbl H3YYEHHS BEUIECTB W HMX IPEBpALICHUN:
PacTBOPUMOCTbD PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWIOBOTIO COUPTA B AJIBACTUJ HA PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE STUJIOBOTO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), KAauECTBEHHbIE PEAKUUU Ha albAeTuibl (C TUAPOKCHIOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peakmus rawnepuHa
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aUMOJIEUCTBUE pACTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupTel U
dbenonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE A3DUPBD).

A3o0Tcoaep:xaliue OPpraHunvYecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyeckue W apoMaTHYECKUE; TIEepBUYHbIE, BTOPUYHBIE W TPETUYHBIE.
Crpoenue Mmoliekys, oOmas (gopmyna, usoMmepus, HOMEHKJIATypa U (U3NUYECKUE
CBOICcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJECHUCTBHAE IEPBUYHBIX aMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsSIHUE TPYII aTOMOB B MoOJjeKyse anuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHbIe peakiiuu Ha aHWIHH. CroCOOBI
noJlydeHus: U mpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzoMepusa. OTAeIbHbIE PEICTABUTENH Ol
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Du3nyuecKkue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTaHHYECKUX
COCIMHECHHM, PpEaKIUsl TMOJUKOHACHCAINK, OOpa30BaHWE TMENTHIHONW CBS3U.
buoniornueckoe 3HaueHuE aMMHOKUCIOT. CUHTE3 ¥ TUAPOIN3 ENTUAOB.

benku kak mnpupoaHsle nonumepsl. IlepBuuHas, BTOpUYHAs W TPETHUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIW3, IACHATYpaIlus,
KaueCTBEHHBIC PEaKIIUU Ha OCIIKH.

OKCIepUMEHTaIbHBIE METOJbl W3YYE€HHS BEHIECTB W HMX MPEBpAlCHUN:
pacTBopeHre O€NKOB B BOJe, JeHATypalusi O€JKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, pEeIIEHWE SKCIEPUMEHTAIBHBIX 3a7ad4 [0 TeMaM
«A3zoTcoaepxaliue OPTaHUYECKUE COEIMHEHUSD) 151 «Pacnio3HaBanue
OPTAaHUYECKUX COCTUHEHUID.

BbicokoMoJIeKyJISIpHbIE COeIUHEHMUSI.

OCHOBHBIE TOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSS MOJEKYJIApHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUNH —
NOJIUMEPU3AIIHS U MTOJIUKOHICHCAIIHS.

[Tonumepnsle wmartepuansl. [lmactmacchl  (MOMUATHIIEH, TOJMIIPONUIIEH,
NOJIMBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKpPWIAT, TOJUKaApOOHATHI,
noJMATUIIEHTEpePTaNat). Y THin3anus u nepepadoTka IiacThKa.

DnacToMepsl: HaTypaJbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KarpoH U JIaBCaH).

[Tonumepsl CHEeIUaIbHOTO Ha3HAYCHMUS (Tedion, KeBJIap,
3IIEKTPOTPOBOIAIINE MTOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M UX IMpPEBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHbIX 3a1ad 1o TeMme «Pacno3naBaHue
IUIACTMACC ¥ BOJIOKOHY.

Pacuérnbie 3anaun.

Haxoxnaenne MonexynsapHOW (QOpMyJbl OPraHUYECKOTO COEIWHEHUS II0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJIIpHON  (pOpMYJIbI OpPraHUYECKOTO0 COEIUHEHHS 1o Macce (00bEMy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKiuu W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (OPMYJIBI
OpraHUYECKOTO BEILECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WM CIIOCOOOB
NOJIyYeHUsI, OMNpe/esieHue JOJU BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zanyst MeXXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTaHUYECKONW XMMHUU B
10 kmacce OCyIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHSATUH, TaK M TOHSATUH, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TIOHATHSA: SIBICHUE, HAYYHBINH (hakT, TUIOTE3a,
TEOpus, 3aKOH, aHaIMW3, CHUHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEJb, MOJIEIMPOBAHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOe€ COCTOSHHE
BEIIECTBa, (PU3MUECKHE BEIWYUHBI, €IMHULBI M3MEPEHHUS, CKOPOCTh, SHEPIHUA,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepoTPOHBIM THUI NMHUTAHUS, OPOKEHUE,



dorocuHTE3, nbIXaHWE, OEJKW, YTIACBOIBI, JKUPHI, HYKICHHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mUILEBbIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IUTAHUS,
MOIOIIHME CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKAS XUMUA

Teopernyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX sAep. XUMuU4eckuid aneMmeHTt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBbIE YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Knaccupukamus XuMU4eCKUX JIEMEHTOB (S-, p-,
d-, f-smementnr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOHUTAJISIM.
DneKTpoHHBIC KOH(DHUTYpAIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MIEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, JIEKTPOHHBIC KOH(PUTYpaIliyi HMOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[lepnoguueckuii 3akoH U [lepuoanueckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.A. MenneneeBa. Csi3p NepHOAUYECKOTO 3akoHa M Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJHOXHBIX BEIIECTB IO TIpynnaM ¢ IepuoAaM. 3Hay€HUe
nepuoauueckoro 3akona /.M. Menneneena.

XuMHU4ecKass CBsI3b. BHIBI XMMHUYECKOM CBS3M: KOBAaJCHTHAs, HOHHAas,
MeTamuyeckas. MexaHu3Mbl 0Opa30BaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AaKUENTOPHBIN. DHEPrus U IJIMHA CBA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBsi3u. KpaTHeie cBsizu. BoagoponHas CBs3b.
MexMOoNEeKyJISIPHbIE B3aUMOJECHCTBHUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA MPUMEPE COCAMHEHUN
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUU.
[IoHATHE O KOOPAMHALMOHHON XUMHH.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonatue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTIOUIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIEHTPAIMH PACTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpauusa. Hacelmennsie n
HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraminoruaparsl.



Knaccudukanys n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpUBHAILHBIE
HAa3BaHU OTJIEJIbHBIX MPEACTABUTEICH HEOPTAHUUECKUX BEILIECTB.

Knaccudukanus XuMUYeCKHX peaklnii B HEOPraHMUYECKOW U OpPraHUYeCKOM
XUMUH. 3aKOH COXPAHEHHUSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusiX. TermnoBble 3(PEeKThl XUMUUYECKUX PEeaKlUi.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIEe peakuu. Katanns u kaTann3aTtopsl.

OOpatumbie U HeOOpaTUMBbIE peakuu. XUMHUUYeCcKoe paBHOBecue. KoHcTaHnTa
XUMHAYECKOro paBHOBecUs. (DAaKTOpBI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHUCHTPAMH BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuyueckas auccormanus. CuibHble U ClIa0ble  3JIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
niesioyHasi. Bomopoauseiii mokasatens (pH) pactBopa. I'maponu3 coneil. Peakunn
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OKuCIUTENL W BOCCTAHOBUTENb. [Ipollecchl OKHCIEHHST M BOCCTAHOBJICHUSI.
Baxueillie OKUCIUTENTM W BOCCTAHOBUTENU. MeTOA 3JIEKTpPOHHOTO OanaHca.
DNEKTPOJU3 pacTBOPOB U PACILIABOB BEILIECTB.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB W HMX MPEBpALICHUN:
pa3loKEHHE TNEPOKCHIAa BOAOPOJA B TMPUCYTCTBUM KaTalu3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHUE peaKIuii MOHHOTO 0OMEHa, OIpeeIICHHUE
Cpedbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHUYECKOW PEAKIUU M TOJOKECHUE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckor cucTteMe  XUMMYECKUX
anemenToB J.M. MenneneeBa 1 0COOEHHOCTH CTpOeHHUs WX aToMOB. Dusnueckue
CBOWCTBA HEMETAJJIOB. AJUIOTPONUSI HEMETANIOB (Ha MpUMEpEe KUCIOpPOJa, CEpHlI,
dbocdopa u yraepona).

Bonopon. Ilonyyenue, ¢uznueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH M HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIpuisI.
TonavMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenwe B mpupojie, crocoObl MONydeHws, (Ppu3ndeckue u
XMMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenmume KUCIOPOACOAEPIKALIUE
COeIMHEHMsI rajoreHoB. JlabopaTopHble U MPOMBIIIIIEHHBIE CIIOCOObI MOTYYEHHUs
rajioreHoB. [I[puMeHeHne raloreHoB U UX COSAUHEHHUIA.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CHOCOOBI MONTYYCHUS
Kkuciopoaa. @u3nuecKkue U XMMUUYECKUE CBOICTBA M MPUMEHEHUE KUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. HaxoxzaeHnue B mOpUpoie, CIOCOObI MOJy4YEHHS, (PU3UUYECKHE WU
xumudeckue cBoicta. CepoBogopona, cyibduasl. Oxcupn cepoi(IV), oxcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX comr. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHL. [IpuMeHeHue cepbl U €€ COCTMHEHN.

A3zor. Haxoxnenue B mnpupojie, CHnocoObl MOJyuYeHus, (pundyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUIbl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xumuueckue cBorictBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coeauneHuit. docdopHbie
ya00peHus.

Yrinepoa, HaxoXIeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIU(PHUKAIINU.
du3nyeckne W XUMHYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaom. Okcup yriaepona(ll), oxcun yraepona(IV), yrombHas kuciora u e
coJid. AKTHUBUPOBAHHBIM yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HAaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIUHEHNN.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoiydeHusi, GU3HMUecKue u
xumudeckue cporctBa. Oxcupa kpemMuus(IV), kpeMHueBas KUCIOTa, CHIIUKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeK0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne meTtamioB B Ileprnonyeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHMsSI AJIEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OoOmue
¢dbusnueckue cBoricTBa MeTauioB. [IpuMmeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN psA  HampspkeHuid  MmeTawioB.  OOmme  crmocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTY Prusl, MUPOMETAIUTYPrusi,
anekTpoMmetaiutyprusi. [lonatue o xoppo3uu MetauioB. CrocoOBI 3alIUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonuueckoir cucTeMsl
XUMUYECKUX OJJeMeHTOB. Hatpwii u kanmuii: momydeHue, (QU3UYECKUE U
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE IPOCTHIX BEILIECTB U UX COCIUHEHUM.

OO6mas xapakrepuctuka metamioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX JJEMEHTOB. Maruuii M KaJblMii: moyiydyeHue, (U3MYecKue u
XUMUAYECKUE CBOMCTBA, MPHUMEHEHHWE IPOCTBIX BEIIECTB M KX COEAUHEHHUM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



AIOMUHWN: TTOTy4YeHue, (Pu3ndeckne 1 XUMUYECKUE CBOMCTBA, MPUMEHCHHE
IPOCTOTO BEIIEeCTBAa W €ro coenuHeHud. AmdoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AJIFOMUHUS.

OOmiass  xapakTepucTUKa MeTauioB MoOouHblx mnoarpynn  (b-rpymnm)
[leproguyeckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. Okcuabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne Xpoma.

@u3znueckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimue coenunenuss wmapranma(ll), wmapranuna(lV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznueckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcubsl u conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHuUe xene3a
Y €ro CIUIaBOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHui. [lomyuenne u
MPUMEHEHUE MEJU U €€ COCUHEHUN.

[[uak: momydyeHue, (U3MYECKHE M XHMHUYECKHE CBOWCTBA. AMmMbOTEpHBIC
CBOMCTBA OKCHJIA U THIPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeneHne
LMHKA ¥ €r0 COCINHEHUI.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBpAlICHUN:
u3ydyeHue oOpasloB HEMETAJUIOB, TropeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJAE, HM3YYEHHUE KOJUIEKUMA «MeTalulbl M CIUIaBbl», B3aMMOJIECHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCICTBUE IIMHKA M eje3a C pacTBOpPAMH KHCIOT U
nie04Yeld, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI, KATHOH BOJIOPO/ia
M KaTUOHBI METAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«T"anorens», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COECTUHEHU,
«MeTamibl TIaBHBIX MOATPYII», «MeTamibl MOOOYHBIX TOATPYIID.

XuMHS U KU3Hb.

Ponb xuMuun B o0ecniedeHnn yCTOWYMBOTO pa3BUTHS yenoBedyecTBa. [lonsTue
O HAy4yHbIX METOJAx I[IO3HAHWA W METOJOJOTHM HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHOMNBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. IIpombiiieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (Ha MpUMeEpe TPOU3BOICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pomMbIIIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpeAabl U €ro IMOCIEACTBHUSA.
Ponb xumun B oGecriedeHuu 3HePreTHIecKoil 0e30MacHOCTH.

Xumuss W 3I0pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. POk XMMUU B pa3BUTUH MEAUIUHEI.



XWMHs AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Ponp xumMuu B
obecrieueHny MUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 MCIOJIb30BaHUSl MpenapaToB OBITOBOM XMMHHM B IOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BaXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuUMHS B CENIbCKOM X03siiicTBe. OpraHn4eckue U MUHEpaiabHbIe YAOOPEHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl 1iist 351eKTpoHUKHA. HaHoTeXHOIOTHH.

Pacuérnble 3anaumn.

Pacuéter: maccel BemecTBa WM 00bEMA Tra30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIUU BEIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEII[ECTB HMMEET NpUMeEcH, Macchl (00BEMa, KOIWYECTBA BEIIECTBA) MPOJYKTa
peakiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEWIECTBA, MAaCCOBOM JOJH H MOJIIPHOMN
KOHIICHTpAallMM BEIIECTBA B pacTBOpe, MOJIM BBIXOAA MPOAYKTa PpPEaKUHUH OT
TEOPETUYECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeAMETHBIX CBSi3ed NpU  HU3YyYeHUH OOIed W
HEOPTaHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAaHUE Kak
OOIIIMX €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, MPUHATHIX B OTIEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE MMOHSTHUS: SBJICHNUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsi, 3aKOH, aHAJIN3, CHHTE3, KIACCH(PUKAIMS, MEPUOINIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BeIMYUHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPT s, Macca.

buonorus: kieTka, opraHusm, 3KocucTema, ornocdepa, Metadbonn3M, Makpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIIEBObI, HyKIEMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypcHhl.

TexHonorus: XUMUYECKasi TPOMBILLIEHHOCTb, METAJUIYPIHsi, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHILEBAsI ITPOMBIILICHHOCTD,
dbapmareBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETUYECKHUX



nperaaparoB, MPOMU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIONIME COCTABJISIOUIME: OCO3HAHUE
00yJaronmMMuUCS POCCUUCKOW TPakKIaHCKOW HUACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALIUH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJaMU U HOPMaMd TOBEJICHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKOM KYIbTYPhl; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJbTaThl OCBOCHUA IpeaMeTa «XUMHUS»  OTPAKAIOT
c(hOPMUPOBAHHOCTh OMBITA [MO3HABATEJILHOW W MPAKTUYECKOM JAESATEIbHOCTU
oOyyJaroumxcs B Ipolecce peajim3ali o0pa3oBaTeIbHON 1eATeTbHOCTH.

JIndyHOCTHBIE pE3yJNbTaTbl OCBOCHUA IMpeaMeTa «XUMHUSD»  OTPAKAIOT
c(hOPMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JAESATEIHHOCTU
oOyyaroumxcsi B Mpolecce peanu3aiuu o0pa3oBaTeIbHON AESITeNIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY U IIPABOIIOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MpPaBWIAX MEXKJIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XMMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XUMMHH;

YBaXXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUSI TOTO, YTO JAaHHbIE HAYKH €CThb pE3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpECAa M MO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHHU WU IOCIEIYIOLIEM
aHam3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUHU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IIOCTYIIKM CBOUX TOBApHUIICH C
NO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHMsI IOCJIECICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMrofeHHsT TMpaBWil 0OE30MacHOr0 OOpalleHUs] C BeLIeCTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAECATEIBHOCTH;

NIOHUMAaHUS LEHHOCTUM NPABWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJACHUS B CUTYyalUsIX, YyTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4e€OHO-MCCJEI0BaTEIbCKON
NESTEIIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YaCcTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K NPAKTUUECKOMY U3YUYEHHMIO NPOoeccuil pa3IuyHoOro poaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUH;

YBa)XEHUS K TPYyLY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHAMBUAYAJIbHOH TPACKTOPHH
oOpa3oBaHus, Oyaymied npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMA:

HKOJIOTMYECKU L€1€CO00pPa3HOro OTHOLIEHUS K HPHUPOJAE KAK HCTOYHUKY
CYyILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMaHHUS TIJI00AJBHOTO XapakTepa 3KOJOTHYECKUX Npo0JieM, BIUSHUA
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMATBHON CpEAbL;



OCO3HAaHHS HEOOXOAMMOCTH WCIOJIb30BAHUSA JOCTIDKEHUH XUMUHU IS
peleHns BONpOCOB PalMOHAIBHOTO IPUPOAOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYKAOLIEH
NPUPOAHON cpefie, YMEHHUS] MPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUNA U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMM B IO3HABATEJIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUJCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
NpeCTaBICHUS 00 OKPYXAIOlIeM MUpPE Kak O €IUHCTBE IMPHUPOJBI U YETOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHud MpoOJeM COXpaHEHUs
MIPUPOJITHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYUMOCTHM XMMHUHM JUISI  COBPEMEHHOMU
IMBWIN3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH U BaXXHOM pOJM B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJbTYpPhl, B PEIICHUH TI00aTbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHEUIHOTO TPYAa U HKOJIOTHYECKH KOM(OPTHON MKU3HMU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJlyyaeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro Mupa u
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIOMUXCSA JaHHBIX C IIeJbI0 TOTyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYalUX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0o0oOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyJa B pa3lIMYHBbIX cepax MpoPpecCuoHAIbHON
NEeSATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MerarnpeagmMeTHbIE pe3yJIbTaTbl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUMMble  JUIsi  (OPMHPOBAHMS  MHPOBO33PEHHUS]  OOydaroIIMXcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, DHEPIus, sSBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCcCle0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC y4eOHBIC NEeWCTBHS (MO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaromme dbopmupoBanue GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYaroInXCs;
CHOCOOHOCTh 00yyYaromuxcs MCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIC YUeOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
EUCTBUSIMU.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 6a3oBble JJOruYecKue JAecTBUSI:

CaMOCTOSITENIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENETIATh 1NN NEeATeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHUTD PE3YJIbTATHI JEATEIHLHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPHU OCBOCHWW 3HAHWW MTPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIICIISITh XapaKTEPHbIC MPU3HAKA TOHITHH W YCTaHABIMBATH MX B3aMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHWS ¥ KPHUTEPUH JJIs KJIACCH(PHUKAIMU BEHIECTB W
XUMHYECKUX PEaKIINi;

yCTaHABIMBATh TMPUYMHHO-CJICICTBCHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTPHUBAEMBbIX
SIBICHUSX, (DOPMYIMPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yEMbIE B XUMHH CUMBOJIUYCCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CMMBOJI) DJJIEMEHTa, XHMHUYeckas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaknuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJCIIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECCTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEeI0BaTEIbCKHE NeliCTBUS:

BJIaJ€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHHWS BEIIECTB M XUMHUUYECKHUX
pEeaKIHnii;

dbopMyIMpPOBAThH MENN U 3a/1a91 UCCIIEIOBAHMS, HCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIHPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI i (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yjbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATEIIbCKOM M MPOEKTHOU
NESATETLHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InyHbIX
METO/IOB IMO3HAHMUSI.

3) padoTa ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpMmanuu (Hay4dHO-
NOMyJIipHasi JIUTEparypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBAaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IPE/ICTaBICHMUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUHBOCTH;

dbopMyIHpPOBaThH 3aNPOCH W MPUMEHSATh PA3IMYHBIE METOJBI MPU MOWCKE U
oTobope wuHbOpMaMKM, HEOOXOIUMOW JUIi BBIMOJHEHUS Y4eOHBIX 3ajad
onpeneaEHHOro TUIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOWpAaTh  ONTUMalIbHYI0  (HOpMy  MpeaCcTaBICHUS
uHopMaru (cxemsl, rpadUKu, AUaArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyueckne wu
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUC CPEACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHbIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B X0/1€ JUAJIOTa U/WUIH
JMCKYCCHH, BBICKA3bIBaTh HJIeH, (POPMYINPOBATH CBOM MPEIJIOKEHUS
OTHOCHTEJIBHO BBINOJHEHUS IIPEMJIOKECHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMCH pe3yIbTaTOB IT03HABATCIBHOW JCATCIBHOCTH,
MOJTyYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHHUKAMU TTPH BBHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3alii yIeOHOTO TPOeKTa, U (OPMYIHUPOBATH BBIBOIBI
10 pe3ysbTaTaM IMPOBEAEHHBIX HCCICAOBAHUIN ITyTEM COTJIACOBAHMS IMO3UIIUNA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHMBepcAJbHbIE Y4eOHbIe 1eiCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompefensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpeIlaraéMblii  aJrOpuUTM JEHCTBUH IpH
BBIMOJIHEHUHM Y4E€OHBIX W HCCIEeIOBaTeNbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (GEeKTUBHBIA CMOCOO MX peHIeHHs C Y4YETOM IMOJy4YeHHs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBISATh CAMOKOHTPOJb JI€ATEIbHOCTH HAa OCHOBE CAMOAHalu3a u
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHbIEC pe3yIbTaThl OCBOEHUS MPOTPAMMBI 10 XUMUU Ha yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOiiero oOpa3oBaHMs BKIIOYAIOT cHEUpUYECKUE
U1 y4eOHOTOo MpeaMeTa « XUMHUsD) HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUM
10 OCBOCHHUIO, MHTEPIPETALMU U MPEeoOpPa30BaHUIO 3HAHUM, BUIBI ACITEIbHOCTU
[0 TIOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalUsIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUMHeEll. B
nporpaMmMe IO XHMHHM HPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI IO ToJaM
U3YUYEHUS.

10 KITIACC

[IpeameTHble pe3ydbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHUHU OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU YCTOHYHMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON O€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IAaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHUN paIMoOHAILHOTO
PUPOIOIIOIH30BaHNS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
4eJioBeKa, a TaKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOAHOMU CPEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIHNE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojiouka aroma, S-, p-, d-aToMHbIe OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMma, THOpUIu3alMs aTOMHBIX oOpOuTaned, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIECPOTHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HM30MEphbl, TOMOJIOTMYECKHN psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- W a30TCOJEPIKAIINE OPTaHUYECKUE COCTUHEHHUS, MOHOMED, MOJHMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. bByTiepoBa, 3aK0OH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TMpEeBpalleHUs] DHEPruM IMPU XUMHUYECKHX PpEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUW, MHPOBO33PCHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYECKHUX SIBICHHM; TPEICTABICHUS
0 MeXaHu3MaX XHMHUYECKUX peaKluui, TepMOAMHAMUYECKUX W KHUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUU aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM B Me30MepHbId 3 dexTol, opueHTanTsl | u Il pona);
(dbakToIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATEIbHOCTH  YeJOBeKa, OOIIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MPOU3BOJICTBA (HA IPUMEpPE MPOU3BOJICTBA METAHOIIA, MEPepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC NMPU3HAKW TOHSITHH,
yCTaHaBIMBATh WX B3aWMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIINE TOHATHUS TPH
OINMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCINHEHNU;

c(hOpMUPOBAHHOCTh YMEHUM:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKIX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPhIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMid  TMOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OajlaHca JTUX peaklMil, peakiuii HOHHOrOo OOMeHa MyTéM
COCTaBJICHHS MX TMTOJTHBIX M COKPAIEHHBIX HOHHBIX YPAaBHCHHI;



U3rOTAaBIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEILECTB AJI WILTIOCTPALUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUCHHBIX
OpTraHUYECKUX BELIECTB IO HMX COCTaByY M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeJUHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJISI OTIEIbHBIX
IpeaCcTaBUTENed OPraHNYEeCKUX BEIIECTB (3TWUJICH, alleTHJIEH, TOJMYOJ, TIULEPUH,
ATWJICHIJIMKOIb, (eHOoN, (OopManbIerujl, aueTaablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHas KHCJIOTa, CTEAPUHOBAs, OJICMHOBAsI, MAaJbMUTUHOBAS KUCIIOTHI,
IJIMLWH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBUHWII, U30IMPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHITh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAaHOB, IIUKIJIOAIKAHOB, aJIKEHOB, alIKaJUCHOB,
aJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOJOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, yTJIEBOAOB (MOHO-, AM- W TOJIMCAXaPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHi C HCIONb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOPMUPOBAHHOCTh YMEHHUS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS ATOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
ceIpbsi  (HepTh, NPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUs — HAONIOIEHNUHU, U3MEPEHUHU, MOJICITUPOBAHUY, SKCIIEPUMEHTE
(pea’bHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, O0O00O0IleHUE,



CHUCTEMAaTHU3AIUIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3y4YEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU W TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHMMAaHUSl CYHIHOCTH MATEpUAIBLHOTO E€JUHCTBA MHPA,
WCITIOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPTraHWYECKOW XUMHUHU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUN C UCIOIb30BaHUEM (PU3MYECKHUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
(dbopMyIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CropaHus, INIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH
C TIO3UIMKA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM ¢ mepepaboTkon
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHHE W U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU YIJIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3alad MO PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHoro OoOpalleHus C BEIIECTBAaMU U JIaOOpaTOPHBIM O00OPYyJAOBaHUEM,
dbopMynupOBaTh I€h HWCCIACAOBAHMS, MPEACTABIATh B pa3nudHoON (popme
pE3yJIbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOMro1aTh MpaBuiia HKOJOTUYECKU 1I€€CO00pa3HOro MOBEAEHUS B ObITY U
TPYAOBOU JEATENBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPY KAIOIIEH
IIPUPOTHOM CpEeIbl U TOCTHKEHUS €€ yCTOUYNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCUYECKOTO JEHCTBUS HA KUBbIE OPraHU3MBbI
ONpPENEIEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAas cMbIci nokazaress [IIK;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON nH(GOpMAIMKU B pa3TUYHbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBoM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(]OpMaluio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOEHHUs Kypca «OOmass m HeopraHUYeCcKas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTepUaJTbHOM €IWHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIEHWM MPUPOJBI, O MECTE U 3HAYCHUU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUaioB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
bopMHpOBaHUM MHPOBO33PEHUSI W OO KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOINICHHS K CBOEMY 3I0pPOBBIO M TPHPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHSATUS — XUMHYECKUH DIEMEHT, aToM, SApO aToMma,

U30TOIIbI, 3JIEKTPOHHAs1 000JI04Ka aToMa, S-, p-, d-aTOMHbBIE OpOUTANIN, OCHOBHOE U
BO30Y>KAEHHOE COCTOSHHS aToMa, TUOpuUau3alvs aTOMHBIX OpOuTanei, HoH,
MOJIEKyJa, BaJ€HTHOCTh, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKUCJICHHUS,
XUMUYecKast CBs3b (KOBaJICHTHAs, HWOHHAs, METAJUIMYECKas, BOAOPOAHAs),
KpUCTANIM4YeCKas peméTka, XHMHUYecKas peakiys, pacTBOp, JJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] JUCCOLMAIUS, CTENEHb JAUCCOIMAIINH,
BOJOPOAHBIA TIOKa3aTellb, OKHCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3(eKT
XUMUYECKON PeaKIfu, CKOPOCTh XMMUYECKON peakIiK, XUMUYECKOe PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOpHUS DJIEKTPOJMTHUECKON TUCCOIMAlNU, MEePUOINYECKUil
3akoH J[.1. MenzaeneeBa, 3aKOH COXpaHEHHS MAcCChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEeBpaLICHHs] SHEPTUHN MPH XUMHUYECKUX PEaKLHUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK
XMMUHM, MHPOBO33pEHYECKHE 3HAHUs, JeKallue B OCHOBE IOHUMaHHA
OPUYMHHOCTHY U CHUCTEMHOCTH  XMMHUYECKUX  SIBICHUH;  COBpEMEHHBIE
NPEICTaBICHUS O CTPOCHHMU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; TMPEACTABICHUS O MEXaHW3MaX XUMHYECKHX
peakiuii, TEPMOJMHAMUYECKMX U KHHETHUYECKUX 3aKOHOMEPHOCTAX  UX
NPOTEKaHUs, O XMMHUYECKOM PaBHOBECHH, PAaCTBOpPaxX M JUCHEPCHBIX CHCTEMAax;
(akToJIOrHUECKUE CBEIEHUs] O CBOWCTBAX, COCTaBe, MOJYYEHUU M O€30MacHOM
UCIIOJIb30BaHUU Ba)XKHEUIINX HEOPTaHWYECKUX BEUIECTB B OBITY U MPAKTUUYECKOU
NESTENIbHOCTH ~ YeJIOBEKa, OOIMX  HAay4YHbIX  MNPHUHLUIAX  XUMHUYECKOTO
POM3BOJICTBA;

c(OPMHUPOBAHHOCTb YMEHUM: BBIABIATH XapaKTEPHbIE NMPHU3HAKH TOHITHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOUINE MOHATHUS INPH
OMHCAaHNUU HEOPTAHWYECKUX BEILIECTB M UX MPEBPAIICHU;



c(hOpMUPOBAHHOCTh yYMEHHUSI HUCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB MW  ypaBHEHUH XUMHUYECKUX  PEaKIIHH,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCIEHUS
XUMHUUYECKUX DJIEMEHTOB B COCJMHEHMSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METaUIM4ecKas, BOJOPOJHAs), THUN KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBSI3M M TUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBS3H;

chOPMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUYU IO PA3JIMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pEarupymollux BEHIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO Karajau3aTtopa |
JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS U KPUTEPHH IS KilaccuPpuKanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOAUYECKOr0 3aKoHa /.
N. MeHnneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYO (DYyHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB HEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menneneena, HCTIONIB3Y S MOHSTHUA
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUYECKUe MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO3OYXIEHHOE HHEPTeTUYECKHUE COCTOSIHHS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coelMHEeHUH 10 mnepuomaM u rpynmnam Ilepuoguueckon cucremsl JI. H.
MenpneneeBa, BaJE€HTHbIE BO3MOYKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBA3UM MEXKIYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIMIM;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
TUX pPEaKUUi; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX U
COKpaIlIEHHBIX  HMOHHBIX  yPaBHEHWH;  pEakUuMi  TUAPOJIM3A;  PEaKIUHU
KOMILJIEKCO0Opa3oBaHusl (Ha MpUMepe TuIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX PEAKIUMU C YYETOM KX DHEPreTUYECKHX XAapaKTEPUCTHUK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pPEaKIuh B 3aBUCHUMOCTA OT Pa3JIUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10/] BIUSTHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUsS CEPHOM KHCIIOTHI, aMMHAKa,
o0IIMe Hay4HbIe TMPUHIMIBEI XUMHUYECKHX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-T10J1b32;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWUH O METOAAaX HAYYHOTO
MO3HAHUSL SIBJICHUWA MNOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJECIUPOBAHHUE,
AKCTIIEPUMEHT (PeajbHbI U MBICJIICHHBIN ), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTAIIBHOM HUCCJIEIOBAHUU BEILIECTB
U s OOBSICHEHWS XWUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TIPUPOJE,
MMPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUUA C
MOHATUSAMHU U TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIs
00Jiee 0CO3HAHHOTO TOHUMAHHS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHHUS TPOBOJIUTH PACUYETBL: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHAS] KOHLECHTPALHU»;
Macchl BEIIECTBAa WM 00BbEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakuuu; 3HAYEHUs] BOJAOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
WU3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJIMYECTBA BEIISCTBA)
MPOAYKTA PEAKLUH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpaA C
OTpEICIEHHOM MacCOBOM J0Jiel pacCTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMeECH); MIOJM BBIXOJAa MPOAYKTa pPEaKIUuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENHHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHI  SKCIepUMEHT  (TpoBEJeHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKACHNE KAUYECTBEHHOTO COCTABa HEOPTaHUYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PAcTBOPOB BEIIECTB C TMOMONIBIO HWHIUKATOPOB, HM3YUYEHHE BIIMSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW  pEaKIMH, PEIICHHUE
ASKCHEPUMEHTANbHBIX 3afa4 1o Temam «Metawey»y u  «Hemeramis»y) ¢
coOJIIoZIcHHeM TpaBuiI O€3011acHOr0 OOpallleHHs C BEIIeCTBAaMU M JIabOpaTOPHBIM
obopyaoBanueMm, GOpPMYyJIHMpPOBaTH 1€JIb  HMCCIEAOBAaHUS, NPEACTaBIATh B
paznuuHOi GopMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUM: COOTIOIATH MPABIIIA MMOTH30BAHUS XUMUYECKON
nocysIol u JabopaTopHBIM O0OpyJOBaHUEM, OOpaIlleHusT C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIUSMU TIO BBIMTOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTro TMOBEAEHUs B OBITY W TPYHOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYXAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXKEHUS €€ YCTOWYHMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI'0 JIEUCTBUSL HA JKUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHMUMAas cMbIci nokazareis [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHH: OCYIIECTBJATH LI€JICHANIPABICHHBIM MOUCK
XUMHUYECKON nH(GOpMAIMKU B Pa3ITMYHbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U ApyTHe), KPUTHIECKH
aHATM3UPOBATh XUMHUYECKYIO0 MH(OpMaInio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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' KapOoHOBBIE KHCITOTEHI. https://m.eds00.ru/d69df650
CrnoxHble 3(upBbl.
Kupsbr
but6mmoreka [JOK
33 v 9 1
HICBOAR https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxaiiue OpraHuyecKue coeIuHeHus
T.P. N/p 22
AMWHBL. WUccneposaHuve
. but6mmoreka [IOK
4.1 AMUHOKHUCIIOTBI. 12 1 2 B/IVAHUA COMEN Ha
. https://m.eds00.ru/d69df650
benku CBOWCTBA 6Ee/KOBbIX
MOJIEKYN
Hroro no pasgeny 12

Pa3pea 5.

BbicokomosiekyJisipHble cOeIMHEeHU s




51 BricokomornekysipHble 6 bubmuoteka [JOK
) COEIMHEHUS https://m.eds00.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO 102

YACOB IIO ITIPOTPAMME




11 KUIACC XNUMUA
HaumenoBanue KosuvecTBo yacoB Touka pocra
DJIeKTPOHHBIE
pasnenoB u
Ne ni/n oM B Kontposbnbie IlpakTHueckue (uudpossie)
cero padoTsbI padoTbI oOpa3oBaTe/ibHbIE
NporpamMmblI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBbI XUMUM
Crtpoenue
aToMma.
[Tepuoanueckuit
3aKOH U Eub 10K
noIMoTeKa
1.1 [Tepuonuueckas 9
PHOZ https://m.edsoo.ru/2dd57124
cucremMa
XUMUYECKHUX
371€MEHTOB /.
N. Menneneena
Crpoenue
12 BEIIIECTBA. 1 | bubmuoTexa [{OK
' MHoroo6pasue https://m.edsoo.ru/2dd57£24
BEIIIECTB
T.P. 1/p 32. Tennosble
3P DEKTbl XMMNYECKUX
peakumm
T.P. 1/p 30. Cpepna
XuMuueckue P P . bubnuorexa [JOK
1.3 19 1 3 pacTBOPOB. BoaopoaHbIif
peakuuu https://m.edsoo.ru/2dd57124

noKasaTeb.
MM ApPOKCUNBHbIN
noKasartesnb




T.P. N1/p 7. Tuaponus
cosen.
T.P. /1/p 10. Cpepapi
pacTBOPOB
Hroro no pazgeny 39
Paznen 2. Heoprannueckasi xXuMusi
bubmuoreka [IOK
21 Hewmeraner 3 ! https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
2.2 Meraibi 23 ! https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazgen 3. XuMus v ;Ku3HbL
MeTtonasl
11 MO3HAHUA B 9 bubmoreka [IOK
) XUMUU. XAMUAS https://m.edsoo.ru/2dd57f24
1 KU3HD
Hroro no pazgeny 9
OBILIEE KOJIMYECTBO 102 4 4
YACOB I10 [TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC XUMMUS
KoaunuecTBOo yacon
Ne Jara DJIeKTPOHHBbIE N (POBHIE
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero U3yYeHus! o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI padoTbI
IIpenmer u 3HaueHue
OpraHHYeCKON XUMHH,
1 MPEICTABJIIECHUE O 1 bubmorexa [IOK
pea 03.09.2024 | https://m.edso0o0.ru/3686¢6f5
MHOT'000pa3uu
OPraHUYEeCKUX COCTMHEHUHN
DNEKTPOHHOE CTPOEHUE
aToma yriiepojaa (OCHOBHOE htp://school- S_Ch001’
1 BO36YKIEHHOE collection.edu.ru/catalog/rubr/4842a792-
2 Y N 1 04000074 D304-427a-53c5-
coctosnus). Banenrare U c94cd3ed47e34/?interface=catalog
BO3MOKHOCTH aToMa subicet=31
yriiepoa
XHUMHU4YECKas CBSI3b B http://school-
OPraHUYECKUX COECAUHECHUIX. collection.edu.ru/catalog/rubr/4842a792-
3 MexaHu3MBI 00pa3oBa 1 b504-427a-53¢5-

XaHU MI:Iu pa3oBaHUs 06.09.2024 a-53¢5 )
KOBAJICHTHOM CBS3U, c94cd3ed47e34/?interface=catalog
CIIOCOOBI pa3phiBa CBA3EH subject=31

http://school-
Teopus crpoeHust collection.edu.ru/catalog/rubr/4842a792-
4 OpraHUYeCKUX COCTMHEHUHN 1 10.09.2024 b504-427a-53c¢5-
A. M. bytnepoBa o c94cd3e47e34/?interface=catalog
subject=31
5 Buner nzomepuu: 1 bubnnorexka HOK
CTPYKTYypHas, 11.09.2024  https://m.edsoo.ru/b0e61661




MPOCTPAHCTBEHHAS.
OnekTpoHHBIE 3PP EKTH B
MOJIEKYJIaX OpPraHUYECKUuX
COCTUHEHUN

IIpencrasnenue o
KJIacCU(pUKALIUU U

6 cucTemMaTuyeckas bubmorexa [IOK
13.09.2024 | https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTraHUYECKUX BEIECTB

7 Knaccudukanus peakuuii B bubmumoreka [JOK
OpraHUYEeCKON XMMUHU 17.09.2024  https://m.edsoo.ru/ba5706aa

2 Cucremaruzanus u bubnuorexa [JOK
000011ICHIE 3HAHUH 10 TEME 18.09.2024  https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I P |

http://school-
71, oO1as gpopmyina,
P dopmy. collection.edu.ru/catalog/rubr/4842a792-
HOMEHKJIaTypa U U30MEpus,

9 £0.09.2024 b504-427a-53¢5-
HICKTPOHHOC 1 T c94cd3ed47e34/?interface=catalog
MIPOCTPAHCTBEHHOE CTPOCHHE subiect=31
MOJIEKYJI

10 DOU3NIECKUE U XUMUYECKHIE bubnuorexa [JOK
CBOMCTBA aJIKaHOB 24.09.2024  https://m.edsoo.ru/3137711c
HaxoxaeHue ankaHoB B

1 npupoje. Criocoosl bubnmoreka [JOK
IOJIYYEHUS U IPUMEHEHNE 25.09.2024  https://m.edsoo.ru/259b0asSh
AJIKaHOB
[{uknoankaHbl: o0mast

12 ¢dbopmyra, HOMEHKIATypa U bubmmoreka [JOK
M30MepHsi, 0COOEHHOCTH 27.09.2024  https://m.edsoo.ru/156730d2

CTPOCHUA U XUMUUYCCKHUX




CBOMCTB, CIIOCOOBI
MOJIYUYCHHUS U IPUMEHEHHUE

Pemrenne pacu€THbIX 3a1a4
Ha OIIpeZICIIeHUE
MOJIEKYJISIPHOM (popMyITbI
OpPraHUYECKOTO BEILECTBA 110

Bbubnmunoreka [IOK

13
MAacCCOBBIM JOJIIM aTOMOB 01.10.2024 | https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJAIIHNX B €0
cocrtaB. Cucremaruzanus u
000011IeHNE 3HAHUN I10 TEME
AJKEHEI: TOMOJIOTHYCCKHI
psia, obmast Gpopmyia, hitp://school-
HOMEHKJIATypa, dJIEKTPOHHOE collection.edu.ru/catalog/rubr/4842a792-
14 OCTPaHCTBEHHOE b504-427a-53¢5-
1 HPOCTPAHCTBEHH 02.10.2024 g3
CTPOEHHUE MOJIEKYI. c94cd3e47e34/?interface=catalog
CTpyKTypHas 1 IIUC-TPaHC- subject=31
M30Mepus aJIKEHOB
DOU3NIECKUE U XUMUYECKHIE
15 CBOMCTBa ajkeHoB. IIpaBuio bubmorera [TOK
1P 04.10.2024  https://m.edsoo.ru/21069ccd
MapKkoBHUKOBA
16 CriocoOsI oNTy4eHus U bubnmoreka [JOK
MIPUMEHEHUE AIIKEHOB 08.10.2024  https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1
o teme "[lonyuenue
17 ATUJICHA U U3yUYECHUE €TO bubnmoreka [JOK
CBOMCTB" 09.10.2024  https://m.eds0o.ru/0941eed8
T.P. 1/p 18. U3yueHune nonb3bi
W Bpeaa NnoanstnaeHa
18 Pemenue pacu€THbix 3a1a4 bu6mmoreka [IOK




Ha OlIpeJeIcHUe 11.10.2024  https://m.edsoo.ru/e9ea9921
MOJICKYJIIPHON (hOPMYJIBI
OpPraHUYECKOTO BEIIeCTBa
ATnKagueHsl: COMpsKEHHBIE, http://school-
HU30JMPOBAHHEIE, collection.edu.ru/catalog/rubr/4842a792-
19 KYMYJIMPOBAHHBIE. 15.10.2024 b504-427a-53¢5-
Oco0eHHOCTH ANEKTPOHHOTO o c94cd3e47e34/?interface=catalog
CTPOCHHS subject=31
20 XUMHUUYECKHE CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX JUECHOB 16.10.2024 | https://m.edsoo.ru/e561253d
)1 CriocoObl ToTy4YeHus 1 bubanorexka HOK
MMPUMEHEHHE ATKATUCHOB 18.10.2024 | https://m.edsoo.ru/l1aa81660
ATNKMHBI: TOMOJIOTHYECKHI
psn, obmas hopmyIa,
” HOMEHKJIaTypa, JIEKTPOHHOE bubnnorexka HOK
Y IPOCTPAHCTBEHHOE 22.10.2024 = https://m.edsoo.ru/68bbccde
CTPOCHHE MOJIEKYI,
¢u3nueckrue CBONCTBA
3 XHUMUYECKUE CBOKCTBA bubmuorexa [JOK
AJKUHOB 23.10.2024  https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakMy Ha bubmmoreka [JOK
TPOMHYIO CBSA3b 25.10.2024  https://m.edsoo.ru/7b1c48da
’5 CriocoObl ToTy4YeHus 1 bubnnorexka HOK
MIPUMEHEHNE AIIKUHOB 05.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o
26 YPaBHEHUIO XUMUYECKOMN bubmorexa [TOK
06.11.2024  https://m.edsoo.ru/5db8e526
peakuuu
27 Cucremaruzauus u




00001IeHIe 3HAHMI 110 TeMe 08.11.2024
ApEHbI: TOMOJIOTUYECKU I
psia, obmiast popmyna,
HOMEHKITATYDA. http:/ s'chool—
ICKTPOHHOS I collection.edu.ru/catalog/rubr/4842a792-

28 P 12 1100s  BS0A2Ta53cS-
MPOCTPAHCTBEHHOE CTPOCHHUE o c94cd3ed47e34/?interface=catalog
MOJICKYJI O€H30J1a 1 subiect=31
TOTyoNa, uX (PU3NIECKUe
CBONCTBA
XUMUYECKHEe CBONCTBA

29 apeHOB: PEAaKLUU bubmorexa LIOK

P  peartt 13.11.2024  https://m.edsoo.ru/a44alaed

3aMeIICHUS
XUMUYECKUe CBOMCTBA

30 apeHOB: peaKkIuu bubnnorexka HOK
MIPUCOEIUHEHUS, OKUCIICHUE 15.11.2024 | https://m.edsoo.ru/a44alaed
TOMOJIOTOB O€H3071a

31 OcoO0EHHOCTH XUMUYECKUX bubmuorexa [JOK
CBOWCTB CTHUPOJIA 19.11.2024  https://m.edsoo.ru/d5018a54
Pemenue pacu€THbix 3ama4

1 Ha ompeieTIeHne bubnnorexka HOK
MOJIEKYJISIPHON (OpMYIIBI 20.11.2024  https://m.edsoo.ru/53461a2¢
OpPraHUYECKOTO BEIIECTBA

13 Crioco0sl mosty4eHus u bubnmoreka [JOK
IIPUMEHEHUE aPEHOB 22.11.2024 = https://m.edsoo.ru/6£717d09
I'enernueckas cBsA3b MEKIY

34 Pa3IMYHBIMU KJ1acCaMU 26.11.2024
YTJIEBOIOPOJIOB

35 Pacuérsl mo ypaBHeHUsAIM




XUMHUYECKUX PEAKIIUH.
CucreMaTusanus 1
000011IeHNE 3HAHUN I10 TEME

27.11.2024

36

IIpuponusiit ras. [lomyTHele
HE(TSHbBIE ra3bl

29.11.2024

37

Kamennslit yrons u
MPOIYKTHI €ro nepepadboTKu

03.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/69b3398b

38

Hedts 1 ciocoOw eé
nepepaboTku. [Ipumenenne
MIPOIYKTOB TTepepaboTKH
HetH

04.12.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/2119de78

39

I'enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMu
YIJIEBOAOPOIOB

06.12.2024

40

l"anoreHonpousBoaHbIE
YIJIEBOIOPOJIOB:
ANIEKTPOHHOE CTPOECHMUE;
peakiuy 3aMerieHust
rajoreHa

10.12.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue 1enouei Ha
raJIoreHIpOU3BOAHbIE.
Bzaumoneiictrue
JUTAJIOTCHAJIKAHOB C
MarHueM U IIMHKOM

11.12.2024

42

CucreMarusanus u
000011IeHNE 3HAHUN 110

pazneny "YrieBonopoasr'

13.12.2024

Bbu6nmuoreka [IOK
https://m.edso0.ru/20e89122

43

KonrponsHas padora o

bu6mmoreka [IOK
https://m.eds00.ru/95¢9¢298




teme "YrieBogopoas”

17.12.2024

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psia, obmiast popmya,

http://school-
collection.edu.ru/catalog/rubr/4842a792-

44 CTPOEHUE MOJIEKYJL, b504-427a-53c5-
18.12.2024 :
H30Mepusl, HOMEHKIIATYypa, c94cd3e47e34/?interface=catalog
KJTaccH(pUKaIys, subject=31
(bu3uIecKue CBONCTBRA
XUMHUYECKUE CBOMCTBA
45 MpeAeNIbHBIX OJITHOATOMHBIX bubmorexa [TOK
pel A 20.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl ToTy4YeHus u
46 MIPUMEHEHNE OJJHOATOMHBIX bubmmorexa [OK
P A 24.12.2024 | https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie adupsr:

47 HOMEHKJIaTypa U U30MEpPHUs, bubnnorexka HOK
0COOCHHOCTH (PU3NYECKUX U 25.12.2024  https://m.edsoo.ru/c2¢788b2
XUMHUYECKHUX CBOWCTB
MHOroaToMHbIE CITUPTHI:

43 STUJICHTJIMKOJIb U TJIULIEPHUH, bubnuorexa [JOK
ux pusuyeckue u 27.12.2024  https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOMCTBA
CriocoObl ToTy4YeHus 1

49 MIPUMEHEHNE MHOTOaTOMHBIX buommorexa LOK

P 14.01.2025 | https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoI: CTpOoEHUE http://school-

50 MOJICKYJIbI, (PU3NYECKUE collection.edu.ru/catalog/rubr/4842a792-

cBoiCTBa. TOKCHMYHOCTH 15.01.2025  b504-427a-53c5-

dbenomna

c¢94cd3e47e34/?interface=catalog




subject=31

5] XuMHYecKre CBOMCTBA Bbubnuoreka [IOK
¢denona 17.01.2025  https://m.edsoo.ru/037ca5{9

5 CriocoOsI oNTy4eHus U bubnnorexka HOK
npuMeHeHue (eHona 21.01.2025  https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padota Ne 2.

Pemenue
53 AKCIEPUMEHTAIBHBIX 3a]1a4 bubmorexa HOK
P " 8 22.01.2025  https://m.edsoo.ru/fd0ced09
1o TeMe "CrupThl U
¢benonsr"

54 Cucremaruzanus u bubmuotexa [JOK
000011IeHNE 3HAHUN I10 TEME 24.01.2025 | https://m.edsoo.ru/1810cb9b
AJbpIerunsl 1 KETOHEL:

AJIEKTPOHHOE CTPOCHHE htp:// S_ChOOL
}ADGOHIIEHON FOVIIIEL: collection.edu.ru/catalog/rubr/4842a792-

55 P PYIIRG 2501 20ps  PS0427a:S3c5-
TOMOIIOTHHCCKHUE PAIBL, T c94cd3ed47e34/?interface=catalog
obmas hopmyia, n3oMepus subicet=31
Y HOMEHKJIaTypa
AJbJIETH/IBI U KETOHBI:

56 (hM3UYEeCKre CBONCTBA; bubmorexa [TOK

’ 29.01.2025  https://m.edsoo.ru/c887425¢
peaKIu MPUCOCTUHCHUS
Peaknuu okuciaeHus u
57 KaueCTBECHHBIC PEaKIINU bubmorexa HOK
peakdl 31.01.2025 | https://m.edsoo.ru/a393baa9
aJIBJICTUI0B U KCTOHOB

58 CriocoOsI moTy4eHus bubnnorexka HOK

abACTUIOB U KETOHOB 04.02.2025 | https://m.edsoo.ru/520d1c51
http://school-
0)

59 AHOOCHOBHBIC [IPEACTILHAIC collection.edu.ru/catalog/rubr/4842a792-

KapOOHOBBIC KHCJIOTHI, 05.02.2025

b504-427a-53c¢5-




0COOEHHOCTH CTPOCHHS UX
MOJICKYT

c¢94cd3e47e34/?interface=catalog
subject=31

N3omepusa u HomeHKIIaTypa

bu6mmoreka [IOK

60 0
KAPDOHOBRIX KHC? o X 07.02.2025  https://m.edsoo.ru/700cc87b
(duznueckue cBOCTBa
XUMUUYeCKHEe CBOMCTBA
61 MPeJEIbHBIX OJJTHOOCHOBHBIX bubmorexa LOK
e g 11.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOMCTB
6 MYpPaBbUHOMN KHUCIIOTHI. bubnmoreka [JOK
MHuoroo6pasue kapOOHOBBIX 12.02.2025  https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0EHHOCTH CBOMCTB:
HETIpEeCIbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
63 NKapOOHOBEIX bubmorexa LOK
AHKap ’ 14.02.2025  https://m.edsoo.ru/83a08773
THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenn
BBICIINX KapOOHOBBIX
KHCJIOT
64 [TonsiTHe 0 MPOU3BOAHBIX bubnnorexka HOK
KapOOHOBBIX KUCJIOT 18.02.2025  https://m.edso0o.ru/0d162d9d
CriocoObl ToTy4YeHus 1
65 MpUMEHEHHE KapOOHOBEIX bubmorexa [IOK
P P 19.02.2025 | https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
Crnoxubie 3UpBI: http://school-
66 TOMOJIOTUYECKHUH PAI, 21.02.2025 collection.edu.ru/catalog/rubr/4842a792-

obmas hopmyia, n3oMepus

b504-427a-53c¢5-




Y HOMEHKJIaTypa

c¢94cd3e47e34/?interface=catalog
subject=31

dusznueckue 1 XUMUYECKUE

bu6mmoreka [IOK

67
CBOICcTBa A(hUpOB 25.02.2025 = https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHpix 3a1au:
M0 YPAaBHEHHUIO XUMHYECKON
68 ea a omnpezeeHue
PeAIitiL, Ha OfipeAcien 26.02.2025
MOJIEKYJISIPHON (hOPMYIIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuueckas padota Ne 3.
Pemenue
bu6mmoreka [IOK
69 AKCIEPUMEHTAIbHBIX 3a]1a4
" 28.02.2025  https:/m.eds00.ru/486671fb
no teme "KapOGoHoBbie
KUCHO0THL. CroxHbIe 3PUpHI"
http://school-
Kupsr: ctpoenue, collection.edu.ru/catalog/rubr/4842a792-
70 3UYECKUE ecKue b504-427a-53¢5-
(PHUH‘{ e U XUMUYCCKU 04.03.2025 a-53¢5 )
CBOMCTBA (THIPOIIN3) c94cd3e47e34/?interface=catalog
subject=31
Oco0eHHOCTH CBOWCTB
JKHPOB, COJEPIKAIIUX
P P bubmunorexa [JOK
71 OCTaTKH HEIPeIeIbHBIX
05.03.2025  https://m.edsoo.ru/b0331922
XKUPHBIX KUCITOT. JKUpHI B
pupoie
Mpbuia KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, HX
72 Mororee aeictue. [lonsarue bubmorexa [IOK
Hee ' 07.03.2025 | https://m.edsoo.ru/3¢566565

O CHHTETUYECKUX MOOIINX
cpenctBax (CMC)




T'eneTnueckas cBsI3b
YIJIEBOAOPOJOB U

Bbubnmuoreka [IOK

73 KHUCJIOPOJACOAEPKAIINX 11.03.2025 | https://m.edsoo.ru/56790¢96
OpTraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUM 12.03.2025

75 Cucremaruzanus u Bbubnmuoreka [IOK
0000111IeHNE 3HAHUN 10 TEME 14.03.2025 | https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTUKa http://school-

YIJI€BOIOB U collection.edu.ru/catalog/rubr/4842a792-

76 KJIaccu(PUKaIMsl YyIJIeBOIOB 18.03.2025 b504-427a-53c¢5-

(MOHO-, - 1 e c94cd3ed7e34/nterface=catalog
O CaXapHIbl) subject=31
MoHocaxapu/ibl;
77 (1)H3quc1<1/f)e fBOP'ICTBa u bubmorexa [TOK
19.03.2025  https://m.edsoo.ru/b4bdda2d
HaxO0XJICHUE B TIPUPO/IC
[IpuMeHeHue IIoKo3bl, €€

3 3HA4YeHUE B bubmunorexa [JOK
JKU3HEIEITEIbHOCTHU 21.03.2025  https://m.edsoo.ru/5¢61122d
opraHusma
Jucaxapuapl: caxaposa,

79 MaJIbTO3a U JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoe u 01.04.2025  https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapuI0B
ITonucaxapuapl: CTpoeHHE

80 MaKpOMonI;I;n, @lls)nqecme bubmmorexa LOK

02.04.2025  https://m.edsoo.ru/72a04508

1 XUMHYECKHE CBOMCTBA,




IIPUMEHEHHE

[TonsiTre 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

1
8 BOJIOKHaX 04.04.2025 | https://m.edsoo.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OIpEICTICHHUE JTOJTN
82 BBIXOJIa IMIPOJIYKTA PeaKIInKi bubmmorexa IOK
Ala pozty peakt 08.04.2025 | https://m.edsoo.ru/7fde47ef
OT TEOPETUICCKH
BO3MOKHOI'O
CucreMaTusanys 1
83 0000111eHNE 3HAHUH 110 bubmorexa LIOK
III 09.04.2025 | https://m.edsoo.ru/08d4364c
pazneny
KonrponsHas padora o
24 TEME Bbu6nmuoreka [IOK
"Kucnopoaconepxaniue 11.04.2025 | https://m.edsoo.ru/42¢6678¢
OpraHNYeCKUE COCTUHEHUA "
AMUHBL: KJIaccupuKanus, http://school-
CTPOEHHUE MOJIEKYJI, 00IIas collection.edu.ru/catalog/rubr/4842a792-
85 b504-427a-53¢5-
dbopmyia, uzomepusi, 15.04.2005 a-53c5- )
HOMEHKJIaTypa 1 c94cd3e47e34/?interface=catalog
¢usnueckne cBoiicTBa subject=31
26 XuMHu4ecKre CBOMCTBA Bbubnmuoreka [IOK
anu(aTuyecKux aMHUHOB 16.04.2025 @ https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHUE aHWIINHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa HOK
o 18.04.2025 | https://m.edsoo.ru/39cd21f1
CBOICTB aHWJINHA
CriocoObl ToTy4YeHus u
23 - bu6mmoreka [IOK
p 22.04.2025 | https://m.edsoo.ru/eal38763

annpaTHIECKUX aMUHOB




AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,

http://school-
collection.edu.ru/catalog/rubr/4842a792-

89 (bu3MIecKue CBOMCTRA. 73.04.2025 b504-427a-53¢5-
OtaenbHbIE IPEACTaBUTENN T ¢94cd3e47e34/?interface=catalog
0-aMHHOKHCIIOT subject=31
XHUMHUYECKHE CBOMCTBA
AMHHOKHCJIOT, UX
90 OMOJIOTHYECKOE 3HAYCHHUE bubmorexa HOK
25.04.2025 | https://m.edsoo.ru/77df705a
amMuHOKHuCIIOT. CHHTE3 U
TUAPOIIN3 TIETITHIOB
besku kak mpupoaHbIe htp://school- S.ChOOL
I — collection.edu.ru/catalog/rubr/4842a792-
91 b504-427a-53¢5-
Gemcon 29.04.2025 c94cd3ed47e34/?interface=catalog
subject=31
XUMUUYEeCKHE CBOMCTBA
0OEeIKOB
92 T.P. N/p 22 UccnepoBaHue bubmorexa HOK
= = 30.04.2025 | https://m.edsoo.ru/6237306d
B/IMAAHWUA CO/eit Ha CBOMCTBa
6e1KOBbIX MOJIEKYN
A3oTcoaepkalime
TeTEPOIUKINYECKIE
93 coeauHenus. HykienHoBbie bubmorexa LOK
06.05.2025 | https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE
u Ouosoruueckas poib
[Tpaktuueckas padota Ne 4.
94 Pemenne Bbu6muoreka [IOK
SKCIEPUMEHTAIIBHBIX 3a]1a4 07.05.2025  https://m.edsoo.ru/8e3c02d1

1o Teme "A30TcoaepKalne




OpraHu4ecKue coequHeHus"

[TpakTuueckas padota Ne 5.
Pemenue

95 AKCIIEPUMEHTAIbHBIX 3a1a4 bubmorexa [TOK
P " A 13.05.2025  https://m.edsoo.ru/bde3fdfo
no teme "Pacrio3HaBaHue
OpraHUYECKUX COCTUHECHHI"
Kontponbras padota mo
96 Teme "A3zoTcoaepkaniue bubmorera [TOK
S " 14.05.2025  https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUEe COCAUHEHUS
OCHOBHBIE TIOHSTHS XUMHH
BBICOKOMOJICKYJISIPHBIX
97 COCIMHEHHI 1 METOJbI UX bubmorera [TOK
A g 16.05.2025  https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJIMMEPU3aALIHS
Y TTOJIUKOHICHCAIIHS
http://school-
[Inactmaccel. YTunuzamus u collection.edu.ru/catalog/rubr/4842a792-
98 nepepadoTKa IIacThuKa b504-427a-53¢5-
20.05.2025 c94cd3ed47e34/?interface=catalog
subject=31
DJacToMepbl: HaTypaabHbBIN
99 CI/IHTeTI/I‘-IepCKI/Ie K;/ pq K1 bubmorexa [IOK
TR 20.05.2025  https://m.edsoo.ru/246103ec
Pe3una
BonokHa: HaTypaJlbHBIE,

100 UCKYCCTBEHHBIE, bubnuoreka [JOK
cunretnueckue. [lonmumepsl 21.05.2025  https://m.edsoo.ru/5963a601
CIIeIIMaIbHOTO Ha3HAYCHUS
[TpakTuueckas padota Ne 6.

101 Pertteriie bubmuotexa [JOK

21.05.2025 | https://m.edsoo.ru/3aebd77a

OKCIICPUMCHTAJIBHBIX 3a/1a4




o teme ""PacnioznaBanne
IJIaCTMacC U BOJIOKOH"

O06006111eHE U
cucreMaruni3anusia
102 M3yYEHHOT0 MaTepHaa o

TeMe
"BricoKkOMOIEKYIIApHbBIE

coenuHenusa"

23.05.2025

Bbubnmuoreka [IOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102




11 KJIACC XUMUA
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Atom. CocTaB aTOMHBIX SIAEP. 1 bubmunotexa [JOK
XuMU4YecKui 3eMeHT. M30Tomnbl 03.09.2024  https://m.edsoo.ru/59c112¢ee
) CrpoeHue 3J1eKTpOHHBIX 000JI0YEK | bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UM CJIA 04.09.2024  https://m.edsoo.ru/b4d9ftfa
3 Knaccudukanus xuMnaeckux | bubnuoreka [JOK
DIIEMEHTOB (S-, p-, d-, f-3IeMeHTHI) 06.09.2024  https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB MO 1 bubnnoreka HOK
ATOMHBIM OpOUTAISIM 10.09.2024  https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpaLlUd aTOMOB
5 3J'IeMeII;TOB B OCHOEI){ODZ I;I ’ 1 bubmorexa [TOK
. 11.09.2024  https://m.edsoo.ru/8149e846
BO30YXJIEHHOM COCTOSTHUH
6 DNeKTPOHHBIE KOH(DUTYpAITUU HOHOB. | bubnnoreka HOK
DNEeKTPOOTPULIATETLHOCTh 13.09.2024  https://m.edsoo.ru/a0764b24
[lepronuueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHYECKUX
7 anemeHToB J[. 1. Menaeneesa, cBs3b € 1 bubmmorexa LOK
. \:H ’ 17.09.2024 = https://m.eds00.1ru/16957c01
COBPEMEHHOU Teopue CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
2 XAUMHYECKHUX 3JIEMECHTOB U | bubmuotexa [JOK
00pa3yeMbIX MU MIPOCTHIX M CIIOKHBIX 18.09.2024  https://m.edsoo.ru/f8468927
BEILECTB [0 Tpynmnam 1 nepuojam




Cucremarusanus 1 00001eHue

Bbu6nmuoreka [IOK

pacTBOpEHHOrO BemiecTa", "MosipHast

9
3HAHUHU 110 TEME 20.09.2024 | https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsA3u. MexaHu3MbI
10 0o0pa3oBaHMs KOBAJICHTHOU CBSI3H. bubnnoreka HOK
Bonoponnas cBs3s. 24.09.2024  https://m.edsoo.ru/5a8072af
MeKMOEKyYJIIpHBIE B3aUMOACUCTBUSA
BanenTHOCTE 1 BaJIEHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuotexa [JOK
3JIEKTPOHHOU CTPYKTYPBbI MOJIEKYJI C 25.09.2024  https://m.edsoo.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHus: 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEMHEHMAX: COCTAaB U HOMEHKJIATypa 27.09.2024  https://m.edsoo.ru/8c66bl2a
BemectBa MosiekynsipHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHHMs. THrbl bubnmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U 01.10.2024  https://m.edsoo.ru/e167635b
CBOICTBA BEIIECTB
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOIITOUIHBIX bubmorexa LIOK
et g 02.10.2024 | https://m.edsoo.ru/da2¢70e4
pacTtBopax
HcTuaHBIE pacTBOPLI: HACKIIEHHEBIE U
15 HEHACLI erHLIe I;.CTBO I/IMH(-)ICTB buGnnorexa LIOK
= P p ' 04.10.2024  https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
Croco0Bb! BEIPaKEHUSI KOHIIEHTPALIUU
16 ACTEODOB p HerTpat bu6mmoreka [IOK
p p 08.10.2024 | https://m.edsoo.ru/328e¢653a
Pemenne 3amad ¢ MCIIOIE30BaHUEM
17 MOHATHUH "MaccoBas HOII bubmmorera LIOK
s 09.10.2024 | https://m.edsoo.ru/785e¢0ab4




KOHIeHTpauus"

18

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX BEIIECTB

11.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/bf9e¢108d

19

Cucremarusanus 1 00001eHne
3HAHUHU 110 TEME

15.10.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/8d2c6a3a

20

KonTtponsHas padora no temam
"Crpoenue atoma. Ilepunoanuecknii
3akoH u [leproauyeckas cucrema
XAUMHYECKHUX 3JIeMeHTOB [[. 1.
Mengeneesa", "CTpoeHue BEIIECTBA.
MHoroo6pa3ue BemiecT"

16.10.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/70a60aad

21

Knaccudukanus XuMHUYeCKHX PEeaKIIHiA
B HEOPTraHUYECKON U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHHS MacChl
BEIIECTB; 3aKOH COXpaHEHUS U
IpEeBpalIeHUs] SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX

18.10.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/6335cdd2

22

Tennobie 23 HEKTH XUMHUESCKUX
peakuuii. Tepmoxummyeckue
ypaBHEHUS

T.P. 1/p 32. Tennosble 3¢pdeKThI
XMMMUYECKUX PEaKLMM

22.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

23

Breruncienus no ypaBHeHHUSIM
XUMHYECKUX PEaKLUN U
TEPMOXUMHUYECKUM YPABHEHHUAM

23.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMHUUYECKOH peakinu, eé
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3s n katanusatopsl

25.10.2024

25

['oMoreHHbIE U T€TEPOreHHbIE PEAKITIT




05.11.2024

[TpakTruueckas padota Ne 1 mo Teme

26 "BnusiHMe pa3NUYHbIX (GaKTOPOB Ha bubmmorexa LOK
. " 06.11.2024 | https://m.edsoo.ru/1facaldl

CKOPOCTb XUMHUYECKOU peakinu

7 OO6paTtumble U HEOOpATUMBbIE PEaKLIUU. bubnmoreka [JOK
XHUMHUYECKOE paBHOBECHE 08.11.2024  https://m.edso00.ru/30952f9b
[Ipakruueckas padora Ne 2 o reme

)3 "BnusHue pa3nuyHbIX GaKTOpOB HA bubnmoreka [JOK
MOJIOXKEHUE XUMUYECKOTO 12.11.2024 = https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DIEKTPOIUTHYECKAs JUCCOLHAITHSL.

29 CI/IJILHI::IC U cnadble BJi[eKTp(];IJII/Ibe. buommorexa HOK

13.11.2024  https://m.edsoo.ru/5f766bdf

CreneHp qucCOUaIn
Honnoe npoussenenue Boasl. Cpena
BOJIHBIX pacTBOPOB. BoaopoiHbIi

30 nokasarenb (pH) pactBopa bubmmoreka [JOK
T.P. /1/p 30. Cpepa pactBopoB. 15.11.2024  https://m.edsoo0.ru/3966ca89
BosopoaHbIit NnokasaTens.
TMAPOKCUABHbIN NOKa3aTesnb.
I'maponus cosneit. Peakiuu,

31 MPOTEKAIOILIKE B pACTBOPaX bubnnoreka HOK
JIEKTPOJIUTOB 19.11.2024  https://m.edsoo.ru/09d5a9bd
T.P. 1/p 7. Tngponus conen.
[TpakTruueckas padota Ne 3 o Teme

37 "XuMu4ecKue peakliuy B pacTBOpax bubnuoreka [JOK
JIEKTPOJIUTOB" 20.11.2024  https://m.edsoo.ru/2e3daecb0
T.P. /1/p 10. Cpeabl pactBOpOB

3 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakunu. BaxxHelmme OKuCIuTeNu u 22.11.2024  https://m.eds00.1ru/56226060




BOCCTaHOBHUTCIIN

34 Merton 37eKTpOHHOTO (3JIEKTOHHO- bubnnoreka HOK
MOHHOT0) Oanmanca 26.11.2024  https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB bubnmoreka [JOK
BEILICCTB 27.11.2024  https://m.edsoo.ru/93{b97d2
Pemenue 3amay pas 0

36 T PmnI;PI 14 gKEcimZ:EiX o bubmorexa LIOK

e P 29.11.2024 | https://m.edsoo.ru/5a859d16
BOCCTaHOBUTE/IbHbIE peaKLmm
37 Pemenne 3amad pa3nUUHBIX THIIOB bubmorexa LIOK
AaTp 03.12.2024 | https://m.edsoo.ru/5afa265d
Cucremaruzanus U 0000IeHIE
38 3HAHUH 110 TeMe " XUMUYECKUE bubmmorexa HOK
" 04.12.2024  https://m.edsoo.ru/c161eb85
peakuuu

19 KoHnTposnbHast pabota 1mo Teme bubnnorexka HOK
"Xumuueckue peakuuu" 06.12.2024 | https://m.edsoo.ru/a8a0a930
ITomoxeHNEe HEMETAIIOB B
[leproanueckoil cucTeMe XUMUYECKUX

40 snemeHnToB 1. . MenaeneeBa u bubmorera [TOK

o a 10.12.2024  https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue cBOUCTBAa HEMETAILIIOB
Annorponus HeMETAIUIOB (Ha IPUMEPE
41 chnoTp ona, cepsl, hocho (a " i bubmorexa [TOK
poaa, cephbl, p 11.12.2024  https://m.edsoo.ru/ef92c91c
yriiepo/ia)

4 Bopopoa: monyuenue, pusndeckue u bubmmoreka [IOK
XMMHYECKHE CBOMCTBA. [ Mapu bl 13.12.2024 | https://m.edsoo.ru/0aa8f613
TI"anorensl: Hax0XKACHUE B IIPUPOJIE,

43 CHOCOOBI TOJT quJjI;I (bmnqicinﬂe " bubmmorexa LOK

Y ’ 17.12.2024  https://m.edsoo.ru/4e223795

XUMHUYECKHE CBOUCTBA




l'anorenoBonopoasl. Baxuernmue

44 KHCJIOPOACOICPKaIINe COeTUHEHMS bubmorexa LIOK
poAICOAIEprall s 18.12.2024 | https://m.edsoo.ru/6b3255¢6
raJoreHoB
JlabopaTopHbIe U TPOMBIIIJICHHBIS
45 CIIOCOOBI TIOTYyUYEHUS TaJOTEHOB. bubnmoreka [JOK
[IpuMeHeHue rajJoreHoB U ux 20.12.2024  https://m.edsoo.ru/6971aca4
COEIUHEHUN
[Ipaktuueckas pabora Ne 4. Pemenue
46 9KCIIEpPUMEHTAJILHBIX 3aJ1a4 110 TeME bubmmorexa IOK
" P " A 24.12.2024  https://m.edsoo.ru/8b26fecd
I'anorens!
Kucnopon: mabopaTopHbie 1
MIPOMBIIIUICHHBIE CITOCOOBI IOy YCHHUS,
47 ¢u3nUecKkrue 1 XUMUYECKHE CBOWCTBA bubmmorexa [OK
' 25.12.2024  https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kucioposaa u
030Ha
bu6mmoreka [IOK
48 O
KCHBL I TICPORCHIbE 27.12.2024 | https://m.edsoo.ru/5¢8816a0
49 Pemenwne 3amad pa3nudHBIX TUTIOB bubmmorexa LIOK
AP 14.01.2025 | https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIEHHE B IPUPOJIE,
50 CH(I))co6H non)l YEeHUS (II))I/I?}:/I‘IILCKI/IG " bubmorexa [TOK
Y L 15.01.2025  https://m.edsoo.ru/46afacl6
XAMHUYECKHE CBOMCTBA
bu6mmoreka [IOK
51 C
CPOBOOPOA, CYIbpHELI 17.01.2025  https://m.edsoo.ru/7c875999
Kucnopoaconep:xamme coeInHSHUS
52 cephl gci6eiHI;CTlT CBOﬁCTi cepHOM bubmorexa LIOK
PPL- P 21.01.2025  https://m.edsoo.ru/8cfa2548
KHCIIOTBI
53 [TpakTuyeckas padora Ne 5. Pemenue bubnmoreka [JOK




AKCIIEPUMEHTANLHBIX 337124 TI0 TeMe 22.01.2025  https://m.edsoo.ru/0afb05e4
"Cepa u €€ coequHenus"
A30T: HaXO0XJICHHE B IPUPOJIC,

54 CHocoObI OMyUYeHUs, PUINIECKUE U bubnnoreka HOK
XAMUYECKHE CBOMCTBA. AMMHUAK, 24.01.2025  https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaepxaniyue CoeIMHEHNS

55 azoTa. pO(i)6€;II[{I-II)OCTT CBoﬁch a30THOU bubmmorexa LOK

28.01.2025 | https://m.edsoo.ru/e2965afe
KHUCIIOTHI

56 [IpumeHeHune a30Ta U ero COeAMHEHUHN. bubnmoreka [JOK
A30THBIE y100peHus 29.01.2025  https://m.edsoo.ru/129f5059
docdop: HaXOXKAEHUE B IPUPO/IE,

57 CrocoObl OJyueHus!, GU3NYECKUE U bubnmoreka [JOK
xumMudeckue cBorictBa. dochub u 31.01.2025 | https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 Q)OC(bopc((I))neg)mimne kucnotel. Conmu bubmorexa [TOK

. 04.02.2025  https://m.edsoo.ru/c7a2d429
(bochOopHON KHCIIOTHI

59 [Mpumenenne docdopa u ero bubnnorexka HOK
coenuHeHnil. DocdopHbIe y10OpeHUS 05.02.2025 = https://m.edsoo.ru/a218070a
[Ipaktruueckas padota Ne 6. Pemenne

60 AKCIEPUMEHTAIBHBIX 3a]1a4 10 TEME bubmorexa LIOK

07.02.2025  https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHU"
VYrnepoa: HaxoXJIeHUE B PUPO/IE,

61 AJTOTPOIIHbIE MO UKALINN; bubnmoreka [JOK
duznyecKkue 1 XuMHUYeCKHe CBONCTBA, 11.02.2025  https://m.edsoo.ru/1eb19f9e
MpUMEHEHHE

62 Oxkcup yrinepona(Il), oxcun bubmuorexa [{OK




yraepoaa(lV), yronbHas kucnora u eé€ 12.02.2025  https://m.edsoo.ru/dba58adf
coau
63 Pemenne 3amay pa3nudHBIX TUIIOB bubmmorexa HOK
Aatp 14.02.2025  https://m.edsoo.ru/6029b609
Kpemumnii: HaxoxAeHNE B IPUPOIL,
64 leOCO6I>I TOJT qelfm (bmnﬁefmfe u bubmorexa HOK
Y L 18.02.2025  https://m.edsoo.ru/143558ab
XAMUYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemHueBas bubnmoreka [JOK
KHCJIOTA, CUJIMKAThI 19.02.2025 | https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro bubnuoreka [JOK
66 coeauHeHuil. CTEKI0, ero nojy4eHue, https://m.edsoo.ru/393cdacO
21.02.2025
BHUJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenwne 3amad pa3nudHBIX TUTIOB bubmorexa HOK
AaTp 25.02.2025 | https://m.edsoo.ru/b6241801
68 Cuctemaruzanus 1 00001IeHNE bubmuorexa [JOK
3HaHuM 1Mo reme "Hemeramnsr" 26.02.2025 | https://m.edsoo.ru/6e864db5
69 KontponsHas pabora o teme bubmmoreka [JOK
"Hemeramnsr" 28.02.2025 | https://m.edsoo.ru/d0484c¢76
70 AHanu3 pe3yJibTaTOB KOHTPOJIbHOM bubnnoreka HOK
paboThI, KOPPEKIIHSI OIITMOOK 04.03.2025  https://m.edsoo.ru/2b7e9510
ITonosxeHne MeTaIIoOB B
[leproanueckoil cucteMe XUMUYECKUX
71 3J1eMeHTOB. OCOOEHHOCTH CTPOCHUS bubmorexa [IOK
] P 05.03.2025  https://m.eds00.ru/9839c16¢
3JICKTPOHHBIX 000JI0UEK aTOMOB
METAIOB
OO6mue ¢puznueckre CBOMCTBA
72 MeTaiuioB. [IpruMeHeHne MeTalioB B bubmorexa [IOK
P 07.03.2025  https://m.edsoo.ru/51dac9d3

OBITY U TEXHHUKE




7 CmaBsl MetasuioB. Kopposust bubnmoreka [JOK
METAJUIOB 11.03.2025 | https://m.edsoo.ru/42b872¢3

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmorexa IOK

12.03.2025  https://m.edsoo.ru/e3de37b6

DJIEKTPOXUMHUYECKUH P HAIPSIKEHU I

75 MeTaiioB. O61mue crnocoob! bubmmorexa [OK

14.03.2025  https://m.edsoo.ru/94eb377a

MOJTy4YEHHUs METAJIJIOB
OO6mas xapakTepucTruka MeTayuioB [A-
rpynnsl [leppoandeckoi cuctemMbl

76 XUMHUYECKHX A1eMeHTOB. Harpuii n bubnmoreka [JOK
KaJuii: mojgyuyeHue, pusndeckue u 18.03.2025  https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUMN
OO61as xapakTepucTHKa METAJIOB
[TA-rpynmns [leproauueckoi cucTembl

77 XHUMHYECKHUX JIEMEHTOB. Marauii u bubmuotexa [JOK
KaJIBIIMI: TIOJTydYeHne, GU3ndecKkue u 19.03.2025 = https://m.edsoo.ru/7¢c3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

73 JKEcTkoCTh BOABI M CIOCOOKI ¢€ bubmuorexa [JOK
YCTpaHEHUSA 21.03.2025  https://m.edsoo.ru/c74bfae9

79 ANIOMHMHUH: TIOy4eHue, pusnyeckue bubmmoreka [JOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNE 01.04.2025  https://m.eds00.ru/0e79b266
AmpoTepHbIe CBOICTBA OKCHIA U

20 TUIPOKCU/IA ATTFOMUHMS, bubnuoreka [JOK
TUAPOKCOKOMIUIIEKCHI ATIFOMUHHMS, UX 02.04.2025 | https://m.edsoo.ru/5d12d318
PUMEHEHUE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB




04.04.2025

[Tpaktruueckas padota Ne 7. Pemenne

82 3KCIEPUMEHTAIBHBIX 3a74a4 II0 TEME bubmmorexa IOK
" P A " 08.04.2025  https://m.edsoo.ru/27a4af43
Mertasibl TJ1IaBHBIX TOATPYIII
OO0m1as XxapakKTepruCcTUKa METAIIOB
23 mo6ouyHbIX ToArpym (b-rpyrr) bubmuorexa [JOK
[Teproanyueckoil CUCTEMBI 09.04.2025  https://m.edsoo.ru/610d7431
XUMHUYECKHUX DIIEMEHTOB
dusnyeckue 1 XUMUYECKHE CBOMCTBA
84 XpOoMa U €ro COeIUHEHUH, UX buGnnorexa LIOK
p g ’ 11.04.2025  https://m.edsoo.ru/991 1bef3
MpUMEHEHNE
Baxueiire coelMHEHNs] MapraHa.
85 ITepmaHnranar kaaus, ero buGnnorexa LIOK
P 5 15.04.2025 | https://m.eds00.ru/039d69c8
OKHCJIUTEILHBIE CBOMCTBA
dusnyeckue 1 XUMUYECKUE CBOMCTBA
86 J)Kele3a U ero coequuenuii. [loayuenue bubmmorexa LIOK
A ’ Y 16.04.2025  https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIaBOB Kelle3a
dusnyeckue U1 XUMUYECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHNUI, UX bubmorexa LOK
A . ’ 18.04.2025  https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnyeckue U1 XUMUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHUH, NX bu6mmoreka [IOK
IpUMeHeHne. [ nIpOKCOKOMILIEKCHI 22.04.2025  https://m.edsoo.ru/blf2beal
AHKA
[Tpaktruueckas padota Ne 8. Pemenne
89 JKCHEPUMEHTAIBHBIX 3a4a4 II0 TEME buGnnorexa LIOK
" P 8 " 23.04.2025  https://m.edsoo.ru/abe352ea
Mertasipl TOOOYHBIX TTOATPYIII
90 Pemenue 3ana4 pa3nuyHbIX TUIIOB bubnmoreka [JOK




25.04.2025  https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3AIMS
91 M3Y4YEHHOI'0 MaTepHuasa 1o Teme bubmmorexa LHOK
29.04.2025  https://m.edsoo.ru/e91fe975
"Merasmibl"
9 KonTponbhas pabota no teme bubnmoreka [JOK
"Merauibr" 30.04.2025  https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIBHON bubmmoreka [IOK
paboThl, KOPPEKLIHSI OIIMOOK 06.05.2025  https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHun
94 YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA. bubnuoreka [JOK
[ToHsiTHE O HAYYHBIX METOAX 07.05.2025  https://m.edsoo.ru/080fe1{0
WCCJICIOBAHUS BEILIECTB
HayuHble mpUHIUIBI OpraHu3auu
95 XUMHYECKOTO MPOU3BOJCTBA. bubnnoreka HOK
[IpombInIeHHBIE CITOCOOBI MOTyYeHUS 13.05.2025  https://m.edsoo.ru/2e45a44f
BAKHEHIINX BEILIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpYKaIOIIeil Cpe/ibl U ero bubmorexa HOK
14.05.2025  https://m.edsoo.ru/9f11bf51
MOCTIEICTBHS
97 XuMHS ¥ 3I0POBbE UETIOBEKA. Bbu6nmuoreka [IOK
JlexapcTBeHHBIE CpeICTBA 16.05.2025  https://m.edsoo.ru/a6552721
08 Xumug muiy. Poas xumuu B Bbu6nmuoreka [IOK
o0ecreYeHny MUIIeBON 0e30MacHOCTH 20.05.2025  https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckne u mapdromepHbie bubnnoreka HOK
cpeacTsa. beitoBas xumus 20.05.2025  https://m.edsoo.ru/da42d5a9
XuMuUs B CTPOUTENBCTBE. BaxkHeime
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHbBIE bubmorexa [IOK
21.05.2025  https://m.eds00.ru/61e69003

MaTepuabl




XHUMHS B CEJIHLCKOM XO3SIMCTBE.

101 Opraguueckue 1 MUHEpaIbLHBIE 1 buGnnorexa LIOK
p p 21.05.2025 | https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cuctemaruzanus 1 0000IIeHIE | bubnunotexa [JOK
3HAHUH 110 TEME 23.05.2025  https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus; yrayonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiyanna B.B. O61mecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiecTBo «M3aaTenbcTBO
«IIpocseuieHue»

* Xumus; yriayonennoe odyuenue, 11 kinacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u np.; nox penakiueit Jlynnna B.B. O6mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «J[PODA»; AxtimonepHoe o61mecTBo «3maTeabcTBo
«IIpocseuieHue»

BeagureBapuaHT

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

BBenuremanabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

Bsenutenanurie






