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PABOYASA ITPOT'PAMMA
yueOHoro npeamera «XUMMUS yriy0JieHHBI yPOBEHb

mu1st ooygarommxest 10-11 kmaccon



MNOSICHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
benepaabHOI oOpazoBaTeIbHON IpOrpaMMBbl CpeaHero o011ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUSL BOcNHUTaHUS B Poccuiickoit
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IIpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSIT Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIoBUSX auddepeHITMPOBaHHOTO,
npoduiabHOro OOydYeHHUs, MPU3BAHO O0OECIeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYyIbTYPHYIO TOJATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO  JIJISt
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHUS OOyYeHHMS B OpraHu3alusX MpodhecCHOHAIBHOrO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTIIAH.

B mnporpamme 1m0 XWMHUM Ha3HA4YCHHE TpeaMeTa «XUMHS» TOTydaeT
NOJPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIArarolMMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LIENIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHSIEMBbIE MPOrpPaMMOM MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpod obecreynuBaer
NOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIIAHUPYIOLIAs, KOTOpast pe1ycMaTpUBaET
omnpeeseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuana, KOJIMYECTBEHHbIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJarommxcsi B
paMKax HTOrOBOW arrectaniud B (OpME €AUHOTO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JaEHHOTO U3YYEHUS! XUMUU:



e YCTAaHAaBIMBAET MHBAPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00sA3aTeNbHOE
JUIS HW3y4eHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e JA€T IMpHUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYEMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHS y4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHON XapaKTEPUCTUKU
IUIAaHUPYEMBIX — PE3YJIbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero oOpa3oBaHUs (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkkKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-MTO3HABATENbHBIX  JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMUSAM B MPOrpaMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOM TMPOrpaMMON 1O  XUMHUHU
00s13aTeNbHON (MHBapUAHTHON) COCTABIIAIONICH COAEpKaHMs YYEOHOTrO MpeaMeTa
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBHM ¢ KoOHuentyaiabHeiMM mnojoxeHusmu PI'OC COO o
Ha3HAYeHUH NpPEIMETOB 0a30BOro W yriayOJaEHHOrO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpPEAHEro oOIIero ooOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUSI HaNpaBleH Ha peald3aluio
IPEEMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTallOM  TMOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsl B paMKax M3yuyeHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3alUsaX CpelHero npodecCuoHaIbHOTO
oOpazoBanusi. B 3Tol cCBsI3u H3ydeHHE NpeaMeTa «XHUMHS» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  yIrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeNEHHbIN TPO(HIIb
0oOy4eHHs1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOLIEr0 MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO K mMmiIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl  CpeHero o0OIIero oOpa3oBaHUs
U3ydeHUE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad



BOCIUTAHMS U COLMAJIBHOTO Pa3BUTHUs OOydarolmuxcs, Ha (popMUpOBaHUE Y HHX
OOIIEMHTEIUICKTYaIbHBIX YMEHUH, YMEHUHN palMoOHaIU3allu Y4eOHOro TpyJaa U
0000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIIUX  MEXAUCIUITMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4deHHs
ABIIAIOTCS  yriIyOnéHHble Kypcbl — «Opranuueckas Xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpezaenenuu noaxoA0B K 0TOOPY M CTPYKTYPHOM
OpraHu3allMi COJEPKAHMUS 3THX KYpCOB B IporpamMMmMe MO XHMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEW U3YUEHUS IIPEAMETA.

OcHoOBYy coaepkaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMHUS» COCTaBISI€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TOJlydyaeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
MmaTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IpeaMmeTra oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAX MX COCAMHEHHWA HA OCHOBE PACIIUPEHUS U YTITyOJICHUS
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIM, pacCMAaTPUBAEMBIX C TOUKHU 3PEHUSI XUMHUYECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEeMBl ~ XMMHYECKHX  DJIEMEHTOB  Oasupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSETCS C TOYKU 3PEHUS DHEPTETHUECKUX U3MEHEHHI TIpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHU 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmveckoil XMMHUHU MPH PACCMOTPEHHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yaeNseTcsi 0c000e BHUMAaHKE BONPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJEpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3zoM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis 0osbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuana mo oomiei xumun. [lpu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae aKIeHT OyJIeT cjelaH Ha OOIIHOCThH
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB W TEOPUI B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



MacCbl M DHEPIUM, 3aKOHBI TEPMOJMHAMHUKH, IJIEKTPOIN3A, INPEACTABIEHUS O
CTPOECHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
Oouosioruyeckoro nmpoduisi 60JIbIINNA yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumusa. B 3ToM cimydae mpeAocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
O0OCTOSITENIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHu3alud  KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHBIE KOMITOHEHTBI, KakK JIMNUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTH U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BEIIECTB CIIY’KaT OCHOBOM ISl HU3Yy4YEHUS
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHUS
00l1lIEeHayYHbIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHHUSI HAyYHBIX
3HAaHUN U3y4YeHHEe mpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpenMera «XuUMUsS» Ha YriayOJIEHHOM YpOBHE
TaK)ke, KaKk Ha YpOBHE OCHOBHOTI'O M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHPOBAHUE OCHOB
HAayKM XHMHU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelienne
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa Npeanosiaraer
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MAaTEepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBJICHUW IIPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0OecleyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIIOBEYECTBA: B  pEHIEHUH  Mpoliem
HKOJIOTUYECKOM, SHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreyeHny PalroOHAIBHOTO MPHUPOAOINOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UYEJIOBEKa, a TaKKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOTHOM CPEJIE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHbBIX
MOHATHM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHHs XMUMHUYECKUX PEaKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00IuX
HAaYYHBIX [TPUHIIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 11 OOBIACHEHUS
KJIFOYEBBIX MJIEH W MpoOJeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpooJieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX ~ METOJax  MO3HAHUA,
HEOOXOJMMBIX [IJI1 TPHOOPETeHHs] YMEHHH OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHUS XHWMHYCCKHX SBJICHUHM, HMCIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON IEATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI [ETOCTHOM CHCTEMBI CpelHero oOmiero oOpa3oBaHUs MPH W3YYCHHUU
npeamera  «XUMHs» Ha  yrayOn€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LU U 33/1a4H, KaK:

BOCMIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTHU TEOPETHYECKUX U
MPUKIIAIHBIX HUCCIAEOBAHUM B XUMHUH, (POpMHpOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHUX LICHHOCTEH;

pa3BUTHE MMO3HABATEJIbHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM MPO(EeCCHOHaTBHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB pPa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPBI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJIOTHYECKOM JIEATCIbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CcpeaHero obdiiero odpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henentwo), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKOH XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uM OPraHUu4EeCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHple BO3MOXKHOCTHM aTroMa yriaepoaa. XMMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSAX. Tumbel TruUOpUAM3aluU  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOW CBSI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl mepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, JBOMHAs U TpoilHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykiaeoduie u
aneKTpodue.

Teopus cTpoeHMsi oOpranudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (QOpMyJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHasi,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3(P(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIN 3D HEKTHI).

[IpencraBienne o kinaccupukanmum opraHmdeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaapl. CucremMarndyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIbHBIX ITPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCU(PUKAIMS OpPraHUYECKUuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHMS BEIIECTB M HX IPEBpaLICHUIL:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKMX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpPraHUYECKUX BELIECTB.

YriaeBoaopoasl.

Anxanbl. 'omonornyeckuil psj ankaHoB, o0mas (GopMmyna, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKHE CBOWMCTBA
QJIKAHOB.



XHWMUYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMELICHUSA, H30MEpPU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALMY, IUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKUN PaAUKAIBHOTO 3aMEILCHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOWCTB MajblX (IUKJIONpPOIAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOreKCaH) IUKIoaiKaHOB. CrnocoObl MOJydYeHUs U
IIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmias (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AlIKEHOB, Sp°-
rubpuan3aius aTOMHBIX opOuTaineil yriepona, 6- U m-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIUU IPUCOCAUHEHUS, 3aMELIEHUSA B O-IIOJOKECHHE
IpU JBOWHOW CBSI3M, MOJHUMEpHU3aluu U OkucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIEC peakiMy Ha JBOMHYIO CBsI3b. CIIOCOOBI MOJMYyUYEHUS! U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposartwie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunsl. 'oMonorudeckuil psii alkuHOB, 001mas popmyia, HOMEHKIATypa U
U30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
rudpuau3aiysi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  [PUCOCOUHEHMS,  IUMEPU3ALMM U
TpUMEPHU3aLNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MOTY4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKue YrieBoJAOpoabl (apeHbl). ['oMoJIOrMYecKuil psij apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMellIeHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPATUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lonmumepusanus ctupona. CrocoObl NOIyYeHUS U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamenHsbIil yroip U mpoaykTsl ero nepepabotku. Crnocodsl nepepadoTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PUPOPMUHT, MUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJIOT€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJlof€éHa Ha THAPOKCOrpyNIy, HUTPOIpyNIy, LIUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJOr€HIPOU3BOIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wwENoUnd. B3auMoaelcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUMHKOM.
[TonsiTue 0 METAJITIOOPraHUYECKUX COECTUHEHMSIX. Hcnonp3oBanue
TaJIOTEHIIPONU3BOJHBIX  YIJIEBOAOPOJOB B OBITY, TEXHUKE U TIIpU CHUHTE3€
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHbIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa I[E€pMaHIaHaTa Kajus, B3aUMOJACHCTBHUE allETHIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yriaepoja MW BOJXOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYECHHE 3STHUJIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomuieHHe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uamMu IUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJIE€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIIIEBOJAOPOIOB.

Kucnopoacoaepxaiiue opranu4eckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpO€HHE MOJIEKYJ (Ha mpuMepe
MeTaHoJla W JTaHoyia). ['oMmosoruueckuit psa, oOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa U  Kilaccuukanuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOJIOponHBIE CBS3UM MEXIYy MOJIEKYJIaMH CIIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHsS, JAETUAPATALMH, OKHCIICHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHasi peakiivsi Ha OJJHOATOMHBIE CIIUPTHL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (HU3UIECKUX U
XUMHYECKUX CBOWCTB.

MHoroaromHble CHUPTHl — STUJICHIJIMKOAb W IinuepuH. dusnueckue u
XMMHYECKHE CBOMCTBA: PEaKLUU 3aMELICHMs], B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKMMHU KHCIOTaMM, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HleiictBue Ha opraHu3m denoBeka. C(CrnocoObl NOMy4YeHUS] W I[PUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIHUSHUE TUAPOKCOTPYIIIBI HU
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOCHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauectBennbie peakiuu Ha ¢GeHos. TOKCHYHOCTH (heHona.
Crnioco06blI osTyueHus U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — alIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoorudyeckue psijpl ajibJIETHA0OB U KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3HUEeCKUEe CBOMCTBA albJIETUAOB U
KETOHOB. XMMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJbJETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNKU, PEAKIUU C YYaCTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbHHOM KHUCJIOTHI. [loHSATHE O MPOU3ZBOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICMHOBASA, JUHOJEBAS,
JUHONIeH08as KUcAoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOmias Qgopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1enoyHoi cpene. OcCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JEHCTBHE.

OO61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnoJucaxapuiibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. OU3NYECKUE CBOMCTBA M HaXOXAEHUE B mpupone. POoTOCHUHTES.
XHWMUYECKUE CBOMCTBA IIIOKO3bI: PEAKIUHU C YYACTUEM CIIMPTOBBIX U AlIbIACTUIHON
IPYII, CIOUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMmeHeHue TIIIOKO3bl, €€
3HAYEHUE B JKU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHeHue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1eiunroso3a. CTpoeHue MakpOMOJEKYyJl Kpaxmalla, TIJIMKOTeHa W
LEJUTI0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIK0JI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPEakuus C HOJOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUsI BEUIECTB M HUX MPEBpAlCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibl (C THUIPOKCHUAOM
muammuncepeopa(l) u  rumpokcupgom  menu(Il)), peaknus raWIepuHa ¢
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom menu(Il), BzanmoneicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI10XHBIE YPUPH.

A3oTcoaep:xalye OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyecKue ¢ apoMaTHYECKHe; IEepBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyia, n3oMepus, HOMEHKIATypa U (U3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE IEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3auMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIC peakiui Ha aHWIMH. CrocoObl
MOJIy4CHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmmHA U3
HUTPOOEH301a.

AmuHokucIOThl. HoMeHnknaTypa u nzomepus. OTAeNbHbIE IPEICTABUTENM O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJMKOHACHCAINKM, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYypaIlus,
KaueCTBEHHBIC PEAKIIUU Ha OCIIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, J€HATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAJIbHBIX 3aJa4 [0 TeMaMm
«A3oTcoaepKaliue OPTraHUYECKUe COEJIMHECHUS u «Pacrnio3naBanue
OPTaHUYECKUX COCTUHEHUI.

BbicOKOMOJIEKYJISAPHBbIE COeIMHEHMS.

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSS MOJEKYISIpHas



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOTUKOHICHCAITHS.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, TIOJUIIPOITHAJIEH,
NOJIUBUHWIXJIOPHU, MOJUCTUPOI, MOJIMMETHWIMETAKPWIAT, MOJUKapOOHATHI,
novdTUICHTEpedTanaT). Y TUIU3alus 1 nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECCKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonoxkHa: HaTypanbpHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATIBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCIepUMEHTAIbHBIE METOIbl M3YYCHHS BEIIECTB W WX MPEBpAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKoOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3naBanue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmomnekynasipHOM (OPMYJIbI OPTaHUYECKOTO COSTUHEHUS TIO0
MacCOBbIM  JIOJISIM ~ 3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (hOPMYJIBI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIU WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIBI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHHs, ONpe/eNieHue JOJM BBIXOJA MPOJAYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAaHUYECKONM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHSATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HW3MEPECHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
OHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHHIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOHBIM THUI MUTAHUS, OPOKEHUE,



dorocuHTEe3, NbIXaHUE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTH, OCHOBBI PAlIOHAIBLHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teoperuyeckre 0CHOBbI XUMUH.

Atom. CocTaB aTOMHBIX siaep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPIeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMHYECKUX dJIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATETBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
J.. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA M Ileproaudeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. J3HA4YEHUeE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBS3b. BUIBI XMMHYECKOM CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. DHEPIrus U IJIMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsizu. BoagoponHas CB3b.
MexKMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (HAa MPUMEPE COCANMHEHUN
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMM PaCcTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHLeHTpanusa. HacelleHHsle n
HEHACBILEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOpraHUYEeCKUX BellecTB. TpuBHaIbHbIC
Ha3BaHUS OTJEIbHBIX MIPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMYECKOH U OpraHudecKou
XUMUU. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAaHEHHUs W NPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX peakuusax. TernoBble 3QpPeKTsl XMMHUUECKUX PEAKIINM.
TepMoxuMHuyecKre ypaBHEHUS.

CKOpOCTh XMMHUECKOH peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHsle peakuuu. Karanus u kataimus3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [ Tpunnun Jle [latense.

Onexrponautnueckas aucconuanus. CunbHble W cIaOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAsl, HEWTpasbHad,
uiesioyHas. Bomoponneiii nokasarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKUCIIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIecChl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETOX 3JIEKTpOHHOro OanaHca.
DNEeKTpOJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
pa3oKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTajau3aTropa, MOJEIU
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIpeIeIIeHHE
Cpenbl PacTBOPOB C IIOMOINBKD MHAMKATOPOB, HM3YYEHWE BIMSHHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetraioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJJIOTPOIUS HEMETAJUIOB (HAa NPUMEPE KUCIOPOJa, CEphl,
docdopa u yriaeponaa).

Bonopon. Ilonydenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIUM C
METallaMM M HEMeETaJUlaMH, BOCCTAHOBMUTEJIBHBIE CBOMCTBA. [ 'Mapupsl
TomIvBHbBIE ATIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CocoObl MOJydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOAOpOAbl. BaxkHeHIINE KUCIOPOACOAEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHHUs
rajioreHoB. [I[puMeHeHne rajnoreHoB U uX COCAMHEHUM.



Kucnopon, o3on. JlabopaTopHbIE ¥ MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
kuciopoaa. @u3nuecKkue U XMMHUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOObI TMOJY4YEHHS, (PU3MUECKHE WU
xumuyeckue cpoictBa. CepoBogopon, cyibuasl. Oxcun cepsl(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHI. [IpruMeHenune cepbl U €€ COeTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHOCOObI MOJy4YeHUs, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCIJIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnmenwe B mpupome, CHocoObl MOMy4deHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochunsr u dochun. Oxcunabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dDochopHbie
yIoOpeHwusI.

Yrinepon, HaxoXIAeHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEIMIECTB, OOPa30BAHHBIX YTIEPOJOM, U €ro
COCIUHEHUN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(1V), kpemHHeBass KHUCIIOTA, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coeuHeHui. CTeKI10, €ro nojay4yeHue, BUbl CTeKIa.

[Tonoxenne metamioB B [leprnoandeckoil CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBorcTBa MeTauioB. [IpuMeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN pA  HampspDkeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJLJIOB: TUAPOMETAILTYPTHS, MAPOMETAITYPIus,
anekrpomerautyprusi. [lonsatue o koppo3uu metamuioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kamuii: mnomydeHue, GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoandeckoit cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMil: mosiydyeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
JKé€cTkocTh BOJBI U CIIOCOOBI €€ YyCTPAaHEHUS.



ATIOMUHWI: TTOMy4YeHue, GU3NIECKUe U XUMUYECKHUE CBOWCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMQOTEepHBIE CBOMCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  xapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn (b-rpymm)
[leprognyeckor CUCTEMbl XUMUYECKHUX AJIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuasl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMEHEHHE XpOMa.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcuansl u cou xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUe xKejesa
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIH U €€ coenuHeHunii. [lomydyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA IIUHKA, THIPOKCOKOMIUIEKCH IUHKA. [I[puMeneHune
[IMHKA U €r0 COCTUHECHUMN.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
u3ydyeHrne o0pasloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKIMH «MeTalulbl M CIUIaBbD», B3aWMMOJIEVCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
IEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS M IHUHKA C
pacTBOpaMM KHCIJIOT U IIEJIOYEH, PEeIIeHHe SKCIEPUMEHTANbHBIX 3a/1a4 M0 TeMaM
«T"anorensl», «Cepa u €€ coeauHeHUs», «A30T U (hochop U UX COECTUHEHUSD,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTamibl MOOOYHBIX TTOATPYIII.

XuMHUS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJAxX II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble IpUHIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOICTBA. [[pombIlUIeHHBIE
CIOCOOBI MOMYYEHUs BOKHEUININX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [[pombIlIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedueHrH SJHEPreTHUeCKOi 0€30MacHOCTH.

Xumuss MW 3I0pOBbE UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.



XUMUS THIIKA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE A00aBKU. Ponp xumuu B
o0ecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [Ipasuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XMMHHM B TOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAKHEWILNE CTPOUTEIbHBIE MaTepHUalibl (LIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkue U MUHEpalbHbIe yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuains! s 351eKTpoHuKd. HanoTexHomorum.

Pacuérnbie 3anaumn.

Pacuétpl: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEILECTB,
Macchl (00BbEMA, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIECTB HMMEET IpHUMeCH, Macchl (00BEMa, KOJMYECTBa BEIECTBA) MPOAYKTa
peaKkuy, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pPacTBOPA C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacTBOpE, MOJHM BBIXOAA NPOAYKTa PEAKIHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yYCHUH OOImeHd W
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, NPUHATHIX B OTJEIbHBIX
IpEAMETaxX €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpusi, 3aKOH, aHaJlu3, CUHTE3, KJIacCH(pHUKaAIus, NePUOAUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPrETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
(duznyecKkue BeIMYNHBI, €AMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHusM, 3KOCUcTeMa, OMocdepa, MeTaboau3M, MaKpo-
Y MUKPODJIEMEHTHI, O€JIKH, KUPbI, YTIEBObl, HyKICUHOBbIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
peCypcBhl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJLUIYPIHs, CTPOUTENIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dapmaieBTHYECKas IIPOMBILLIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX



nperaparoB, IMPOU3BOJACTBO KOHCTPYKHMOHHBIX MATCPHAJIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JMYHOCTHBIX PEe3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUICKON T'PaKJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTHh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4YeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJaMM U HOPMaMU T[OBEJICHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTAaBUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ydbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OINBITA [IO3HABATEIILHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alui o0pa3oBaTeIbHON NeITeTbHOCTH.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESTEIHHOCTU
oOyyJarouuxcsi B Mpoliecce peanu3aiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIEC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIE€SITENBHOCTH TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAThb W NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBEHHOW XUMUMU;

yYBaXEHUS K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
OPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;



UHTEpeCca U TIO3HABATENbHBIX MOTHBOB B TIOJYYEHUU M MOCIETYIOIIEM
aHalin3e MHPOpPMAIMKH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOM
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS [IEHHOCTEeH 3M0poBOro u Oe3omacHoro oOpa3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3WYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOrofieHHsT TpaBWJI OE30MAaCHOTO OOpalleHus] ¢ BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

NOHMMAaHUS [EHHOCTH TIPAaBWJI WHAMBHIYAIHHOTO ¥  KOJUIGKTHBHOTO
©€3011acHOTO MOBEJICHUS B CHUTYAIIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIIOJICH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIeI0BaTEIbCKOM
JeSTEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOH, TBOPYECKOW ¥  JPYrHMX BHIAX
JIeSITEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH NPAKTHUYECKUX 3a1ad
COIMATILHOW HAIPABIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHHUS K TPY.Ly, JIOASIM Tpyia U pe3yibTaTaM TPYAOBON AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBaHusi, Oyaymied npodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U
noTpeOHOCTeH 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

IKOJIOTUYECKH IIEIeCOO0Pa3HOTO OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HH Ha 3eMIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa 3KOJOTHYECKHX MpOOJieM, BIIHSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIUATIBLHON CPEeIbl;



OCO3HAHUSA HEOOXOJMMOCTH WCIOJb30BAaHUS JOCTIDKCHUN XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
OPUPOAHON cpelie, YMEHHsSI IPOTrHO3UPOBATh HEOJIArONMpPUATHBIE HKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICMCTBUN U NMPETOTBPAILATD HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOILECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUMPUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
GbopMHpPOBAaHUN PAINMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIILHONW KYyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHEHIHOTO TPYy/a U HKOJIOTHYECKH KOM(MDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHUSA CYIIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aeMble 3HaHUS JJI aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMIUXCS JaHHBIX C IIeJIbI0 TOTYYEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHMIO, UCCIIE0BATENIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YyIAbTAaThl OCBOCHUS MPOrpaMMBbl 10 XMMHUU Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYaroIIMXCA
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTeMa, HaAyYHbIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeI0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCajbHble yueOHbIE NEHCTBUS (IMO3HABATENbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PaMOTHOCTH M COLIMAIBHON KOMIETEHIUU 00Y4arOIuXCs;
CHOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

IMo3HaBaTebHbIE YHHBEPCATIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIETIATh I JIeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHUKEHHS, COOTHOCHTD PE3YJIbTAThI JESATEIILHOCTH C MTOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHITHH W yCTaHABJIMBATh UX B3aWMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BHIOMpaTh OCHOBAHHWS ¥ KPHUTEPUH IS KJIAaCCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

YCTaHABIMBATh TMPUYMHHO-CJICICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpHUBaEMBbIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBLIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XHUMHYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XMMUUYECKHX
pEeaKUunii;

dhopMyIMpPOBATH MEJN U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABIICHHBIC
U CaMOCTOSATEIBHO C(OPMYJIMpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuOOpeTaTh ONBIT YYEHWYECKOW HCCIEAOBATEIIbCKOM M MPOEKTHOM
NEeATEeTLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(oOpmanuu (Hay4IHO-
NOMyJsipHas JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHeTa), aHAIM3UPOBAaTh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
oTOope wuHOpPMAMKM, HEOOXOJUMOM Ui BBIMOJHEHHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaI0ora W/ M
JAUCKYCCHH, BLICKA3bIBATh UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUA
OTHOCHUTCIIbHO BBIITIOJTHCHHU A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIaTh C NPE3CHTAlMEN pPE3yJIbTAaTOB IO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BHIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peaau3alii y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEIEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIe y4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompezenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeniaraéMblii aJropuT™M JEHCTBUH IpH
BBIMIOJIHEHUHM YYEOHBIX W HCCIENIOBaTeIbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (GEeKTUBHBI CcHOCOO MX pelIeHHs C Y4YETOM IMOJIYYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMOaHailu3a M
CaMOOLICHKHU.

ITPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XUMUU Ha yIriyOJI€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
I y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CLIOCOOBI IeHCTBUM
10 OCBOCHHUIO, MHTEPIPETALMU U NPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHUIO 3HAHWW B Pa3IUYHBIX Y4eOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IpOrpaMMe II0 XUMHUM HPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
WU3YUYCHHS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUM: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU YCTONYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHUn pPalMOHAIIBHOTO
MPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAM3alus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKENeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHBIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasi M TMPOCTPAaHCTBEHHas (reoMeTpuueckas,
ONTHYECKasi), HM30MEphbl, TOMOJIOTMYECKHI Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAINe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHUSI OPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0oH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs OdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUYUHHOCTU U CUCTEMHOCTU XUMHUUYECKUX SIBIICHUI; MPEICTaBICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUK aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTol, opuentanTsl [ u Il pona);
(dakToIOTNYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATCIbHOCTH ~ 4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUNAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (Ha IpUMEpPE MPOU3BO/ICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKK TOHSITHH,
YCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETMHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIIEKTPOHHOIO 0OajliaHca »ATUX peakluii, peakiuil HOHHOro oOOMeHa MyTEéM
COCTaBJICHHSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



M3TrOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl UILTFOCTPALlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh U3YYCHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIACCy/Tpynne COeAUHEHUM, [aBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIACIBHBIX
MPEACTABUTENCH OPraHMYECKUX BELIECTB (3TUJICH, allETUJIEH, TOJYOJI, TJULEPUH,
STUJICHTJIMKOJb, (BeHon, dopMaabaerua, aineTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPYyKTO3a, aHUJIMH, NUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHUJI XUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSITh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /it 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JIKWHOB, AapPOMATHYECKUX VYTIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JH- W TOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HUMHU  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHUS TMOATBEPXKIATh HAa KOHKPETHBIX IPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COSAMHEHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOM CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MpPaKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepadOoTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD yMEHUS PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alMI0, BbISIBJICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUSs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3AaUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABJICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JIs
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATh
C TO3UIUNA  DKOJOTUYECKOHW  OE30MmacHOCTH  TIOCHEACTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M TMPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJyYEHUE U HU3YYEHHE CBOWMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU YTIIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIIOJEHUEM IIPABUII
0e30macHOro OOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh IENh HWCCIACAOBAHHS, MPEACTABIATh B Pa3IudHON (popme
pe3yabTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISAX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokazarens [TK;

aHANIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHH: OCYIIECTBIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON yUeOHOM 3a1a4uei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUA Kypca «OOmmas u HeopraHUYecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MATEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEpPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PALMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JO0POBBIO M TPHPOIHOU

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

M30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTaIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, THOpuau3alvs aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJa, BAJIEHTHOCTh, BJEKTPOOTPHUIIATEIBHOCTh, CTEHEHb  OKHUCIIECHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeTaUIMYEeCKas, BOJIOPOJHAs),
KpUCTaJUIMYECKasg peIETKa, XUMHYECKas pPEakius, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIMUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM d(DPeKT
XUMHUUYECKON peaKIiuu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU TUCCOLMAIUHU, TEePUOIUIECKUIMA
3akoH /.. MenueneeBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKUX UM  KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMsS, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U O0€30MacHOM
WCIIOJIB30BAaHNN BAXKHEHIIIMX HEOPTaHUYCCKUX BEIIECTB B OBITY M MPAKTHYCCKOU
JNEATCIBHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  IPUHIOHMIAX  XHUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTUS MPHU
ONMCAaHUH HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIIOIH30BATh XUMHUYECKYIO CHUMBOJMKY [IJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypPaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENIEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/VIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTHh YMEHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh ~ YMEHHUHW:  KJIACCH(PUIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupymollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacCTHIO Karajmu3aropa u
JPYTHUE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJANYECKOr0 3aKoHa /.
W. MenpneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbBIE
opOuTanm», «OCHOBHOE M BO3OYXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coequHeHMH 1o Tnepuogam u  rpynmnam  I[lepuwoamyeckount cucremsr [J[. .
MenpeneeBa, BaJICHTHbIE BO3MOXHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX MOJHBIX U
COKPAaIlllEHHBIX  MOHHBIX  YPaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS);



chOpMUPOBAaHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOIO PABHOBECHSI TIO]1 BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO MOJYYEHHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
IMPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJAJCHUSA CHCTEMOM 3HAHUH O METOJaX HayYHOIrO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaibHbIA U MBICIECHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMEIOIIUX MECTO B MPHUPOJE,
IPAKTHUECKOH EATEIbHOCTH YEJIOBEKa U B OBCEAHEBHON KU3HU;

c(OpMHUPOBAHHOCTh YMEHHSI BBISBISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSMUA U TIPEJICTABIICHUSAMH JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
00J1ee 0CO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUNA «MaccoBasi JI0Jisl BEILECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUSD;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(pdekTa
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO0 IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkuH, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBopa C
OTIPE/ICJIEHHOM MacCOBOM J10Jiel PacCTBOPEHHOIO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mpUMeECH); JIOJIM BBIXOAA MPOAYKTa pPEaKIMu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh W MPOBOAUTH
XUMHYECKUM  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkluu, pelieHHe
OKCIEPUMEHTAJIbHBIX 3a7ad 1o Temam «Meramiely u  «Hemertamis») ¢
coOJII0/IeHHeM MpaBUl O€30MacCHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBanueMm, GOpPMYJIHpPOBATH 1I€JIb  HMCCJIEAOBAHUS, TNPEACTaBIATh B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTHh YMEHUI: COOJI0IaTh TTpaBUJia MOJb30BAHMS XUMHYECKOM
nocyol u jabopaTopHbIM O00OpyJZOBaHWEM, OOpaIlleHUusT C BEIIeCTBAaMHU B
COOTBETCTBHUU C HWHCTPYKIUSMU TIO BBITOJIHEHHUIO JIA0OPATOPHBIX XUMHUUYECKHUX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTEepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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s¢upsl. XKupsl
but6mmoreka [IOK
33 YTaeBOzEL ? https://m.edsoo0.ru/d69df650
Uroro no pazgeny 41
Pa3nes 4. A3oTcoaepskanue opraHi4ecKue cCoeJUHEHHUs
bu6mmoreka [IOK
4.1 AmuHbl. AMUHOKHUCIOTHI. benku 12 hitps://m.cdsoo.ru/d69d6350
Uroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA
5.1 BrICOKOMONIEK YIS PHBIE COEAUHEHUS 6 bubmorexa OK
’ YP A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrtpoabnbie  IIpakTnueckue (uubp )
NMpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
Pa3nen 1. TeopeTruueckue OCHOBBI XUMHU
Crtpoenune atoma. [lepuognyeckuii 3aKkoH
1.1 n Ilepnoanueckas cucteMa XUMHUYECKUX 9 0 0 bubmmnorexa IOK
) PHOA https://m.edsoo.ru/2dd57f24
anemeHToB /I. 1. Menneneesa
12 Crpoenue BeniectBa. MHOroo6pasue 1 | 0 bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd57f24
Bbu6nmuoreka [JOK
1.3 X 19 1 3
MMIHICCKHIE peaKiu https://m.edsoo.ru/2dd57£24
Hroro no pazneny 39
Pasznen 2. Heoprannuyeckasi XumMus
Bbu6nmuoreka [JOK
2.1 Hemerarner 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Meraib: 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Kn3HL
11 MeTtoapl MO3HAHUS B XUMHUH. XUMHUS U 9 0 0 Bbu6nmmoreka [JOK
’ KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
[IpenMer u 3HaueHUE
OPraHNYEeCKON XUMHUH,
1 MIPEACTaBIICHHE O 1 0 0 bubmorexa HOK
ped 03.09.2024  https://m.eds00.ru/3686¢6f5
MHOT000pa3iH OPraHuYECKUX
COE€IUHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }B](r)36p ; éI({HOG COCTOSTHHS) 1 0 0 bubmorexa OK
YA ’ 04.09.2024  https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoja
Xumuaeckas CBSI3b B
OpTaHUYECKUX COCTMHCHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 0 0 bubmorexa HOK
. P 05.09.2024 | https://m.edso00.ru/8d39f5¢8
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspsbiBa CBs3€H
Teopust ctpoeHus
4 OpraHMYeCKHX COCTUHEHHI A 1 0 0 bubmorexa HOK
P A ' 10.09.2024 | https://m.edsoo.ru/9¢595¢cb8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
5 MIPOCTPAaHCTBEHHAS. 1 0 0 bubmmoreka [JOK
OnekTpoHHbIe 3 (EKTH B 11.09.2024  https://m.edsoo.ru/b0e61661

MOJICKYJIaX OPraHHu4YCCKUX




COECTMHEHNN

IIpencrasnenue o
KJaccupukanuu u

bubmunoreka LIOK

6 ;I;;[T:Iif;;c;?fUP AC) 12.09.2024  https://m.edsoo.ru/c212dd21
OpTraHWYECKUX BEIIECTB

7 Knaccudukanus peakuuii B Bu6muotexa [JOK
OPraHNYEeCKON XUMHH 17.09.2024 | https://m.edsoo.ru/ba5706aa

8 CucrtemaTtuzanus 1 0000IIeHNE bubnuoreka [JOK
3HAHUU 1O TEME 18.09.2024 | https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUU PSAI,
obmas popmyna,

9 HOMEHKJIaTypa U U30MEPHUS, bu6nuoreka [JOK
3JIEKTPOHHOE U 19.09.2024  https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYIT

10 duzndecKkue U XUMUYECKUE bubnuoreka [JOK
CBOICTBA aJIKaHOB 24.09.2024  https://m.edsoo.ru/3137711c¢
Haxoxxnenue aikaHoB B

11 npupoje. CriocoOb! OTydeHHs bubmorexa [IOK

25.09.2024 | https://m.edsoo.ru/259b0a5b
Y IPUMEHEHNE aTKaHOB
[uknoankaHbl: 001Ias
dbopMyIa, HOMEHKIIATypa 1

12 H30MepHs, 0COOCHHOCTH bubmunoreka LIOK
CTPOEHUS U XUMHUYECKHUX 26.09.2024 | https://m.edsoo.ru/156730d2
CBOMCTB, CITOCOOBI MOJTYYCHHS 1
MIPUMEHEHUE

13 Pemenue pacu€THbix 3a1a4d Ha bubnnorexa LIOK

https://m.edsoo.ru/bf84d8eb




onpeAesieHue MOJIEKYISIPHON
(bopMyITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXO/ISIIINX
B ero coctaB. CucremaTu3anus
1 0000I1I[eHNE 3HAHUI 10 TEME

01.10.2024

AJIKEHBI: TOMOJIOTUYECKUH PsiI,
oOmras popmyina,
HOMEHKJIATypa, SJIEKTPOHHOE U

bubmunoreka LIOK

14 IIPOCTPAHCTBEHHOE CTPOCHUE 02.10.2024  https://m.edsoo.ru/273b0ale
MoJiekyn. CTpyKTypHas ¥ uc-
TpaHC-U30MEPHsI ATTKEHOB
Du3nyecKue 1 XUuMHYECKHE
15 cBOiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
03.10.2024  https://m.edsoo.ru/21069ccd
MapkOoBHHKOBa
16 CniocoOsI ToTydeHus 1 bu6nuoreka [JOK
IIPUMEHEHHUE aJIKCHOB 08.10.2024  https://m.edsoo.ru/665dc058
[TpakTrueckas padora Ne 1 mo
17 teme "llonyyenue sTuiieHa u bubmorexa [IOK
N 09.10.2024  https://m.edsoo.ru/0941eed8
U3Y4YEHHE ero CBOMCTB
Pewenne pacu€THbIX 3a1a4 HA
18 OIpeIETICHUE MOJIEKYJIIPHOI bubmmoreka [JOK
(bOopMyJIBI OPraHUYECKOTO 10.10.2024  https://m.edsoo.ru/e9ea9921
BEIIeCTBA
AnKalMeHbl: CONPSHKEHHBIE,
M30JIUPOBAHHbIE,
19 KYMYJIUPOBAHHBIE. bubmorexa [IOK
15.10.2024  https://m.eds00.ru/04298c0a

Oco0eHHOCTH JIEKTPOHHOTO
CTpOCHUS




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB 16.10.2024  https://m.edsoo.ru/e561253d

)1 CrniocoOblI noy4eHus u bubmmoreka [JOK
MIPUMEHEHUE AJIKAJMECHOB 17.10.2024 = https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHH PSijI,
oOmras popmyina,

” HOMEHKJIaTypa, AIEKTPOHHOE U bubmunoreka LIOK
MPOCTPAHCTBEHHOE CTPOCHUE 22.10.2024 | https://m.edsoo.ru/68bbccde
MOJIEKYJI, GPU3UIECKHE
CBOMCTBa

7 XuMHYECKHE CBOICTBA bubmunoreka LIOK
AJIKHHOB 23.10.2024 | https://m.eds00.1ru/23493a93

24 KauectBenHnsie peakiuu Ha bu6nuoreka [JOK
TPOMHYIO CBSI3b 24.10.2024 | https://m.edsoo.ru/7blc48da

)5 CrniocoOblI noy4eHus u bubmmoreka [JOK
NPUMEHEHUE AITKUHOB 05.11.2024 = https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa LIOK

06.11.2024  https://m.edsoo.ru/5db8e526
peakuuu
KonTtponbHas pabora
27 "YrieBo1opoabt
" 07.11.2024
HEIUKINYECKOTO CTPOCHHUS
ApEeHbI: TOMOJIOTUYECKUN P,
oOmras popmyina,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6nuoreka [JOK

MIPOCTPAHCTBEHHOE CTPOCHUE 12.11.2024  https://m.edsoo.ru/a92a7094

MoOJIeKyJ1 OeH30J1a U TOJTyoJIa,
uX (pU3NYEeCcKHe CBOWCTBA




XUMHYECKUE CBOMCTBA apEHOB:

bu6mmoreka [IOK

29 pEaKLHU 3aMEICHUS 13.11.2024  https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apEHOB:

30 peaKIUK TPUCOEANHEHHUS, bubnnorexa LIOK

14.11.2024 | https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB O€H3071a

31 OCOOCHHOCTH XUMHUYECKHUX bubmuoreka [{OK
CBOICTB CTHpOJIA 19.11.2024  https://m.edsoo.ru/d5018a54
Pewenne pacu€THbIX 3a1a4 HA

0 ONPEAEIEHUE MOJIEKYJIIPHOU bu6nuoreka [JOK
(bopMyITBI OPraHUIECKOTO 20.11.2024 | https://m.edsoo.ru/53461a2¢c
BEIECTBA

13 CniocoObI ToTydeHus 1 bu6nuoreka [IOK
IIPUMEHEHUE apEHOB 21.11.2024 = https://m.edsoo.ru/6£717d09
['eHeTnyeckas CBSI3b MEXKAY

34 pa3IMYHBIMU KJIacCaMu 26.11.2004
yII€BOIOPOOB
Pacuérsl o ypaBHEeHUsIM
XAMHUYECKHUX PEAKLUM.

33 Cucremarusanusa 1 00001eHne 27.11.2024
3HAHWM 110 TeMe

36 IIpuponnsiii ras. IlomyrHbie
HE(TSHBIC Ta3bI 28.11.2024

37 KameHHbII yroyib 1 TPOIyKThI bu6nuoreka [JOK
ero nepepaboTku 03.12.2024  https://m.eds0o.ru/69b3398b
Hedts 1 ciocoOw1 eé

38 nepepadoTku. [Ipumenenue bubmorexa [IOK

04.12.2024  https://m.edsoo.ru/21f9de78

MIPOJIYKTOB TIepepaboTKu HEPTH

39 I'eneTnyeckas cBsI3b MEXKIY




pa3IMYHBIMU KJIaCCAaMH
YIJIEBOJIOPOJIOB

05.12.2024

["anoreHonpoun3BogHbBIE
YTJIEBOJIOPOOB: DJIEKTPOHHOE

bubmunoreka LIOK

40
CTPOECHUE; PEAKLIUY 3aMELLIECHUS 10.12.2024 = https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1ienouei Ha
raJIOT€HITPOU3BOIHBIC.
41 B I
3auMOJIEiCTBHE 11.12.2024
IUTAJIOT€HAJIKAHOB C MarHueM
U IIUHKOM
Cucremaruzanusa U 0000IIeHIE
42 3HAHUH 0 pa3nen bubnnorexa LIOK
" a3l " y 12.12.2024 | https://m.edsoo.ru/20e89122
YrneBoaopo bl
43 KonTtponsHas pabora o Teme Bu6muotexa [JOK
"VYrneBonopoasr" 17.12.2024  https://m.edsoo.ru/95¢9¢298
[IpenenbHbIC OTHOATOMHBIC
CIUPTHI: TOMOJIOTUYECKHH Psif,
ob1as hopMmyIa, CTpOCHHUE
44 MOIJJIIGK % Enge I/ISIp bubmmorexa LOK
Y pHs, 18.12.2024  https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanus, puznyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 [IPENEIbHBIX OJTHOATOMHBIX bubmmorexa LOK
pe A 19.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOsI ToTydeHus 1
46 IIpUMEHEHHUE OJHOATOMHBIX bubmmorexa LOK
p s 24.12.2024  https://m.eds00.ru/484100000000000

CIIUPTOB




[Ipocteie 2dupsr:
HOMEHKJIATypa U H30MeEpPHs,

but6mmoreka [IOK

47 0COOCHHOCTH (PU3UYECKUX U 25.12.2024 | https://m.edsoo.ru/c2¢c788b2
XAMHYECKHX CBOMCTB
MHOroaTroMHbI€ CIIUPTHI:

43 STWJICHTJIMKOJIb U TJIMLIEPUH, UX bu6nuoreka [IOK
buznYeCKre 1 XUMUYIECKHE 26.12.2024 | https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoObI ToTydeHus 1

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa OK

08.01.2025 | https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 bu3nYecKue CBOMCTRA. bubmorexa [IOK
09.01.2025  https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH heHoa
. bubmuoreka [{OK

31 Xumirieckue CBOHCTBA (enorna 14.01.2025  https://m.edsoo.ru/037ca5f9

5 CniocoOsI ToTydeHus 1 bu6nuoreka [JOK
npuMeHeHue GpeHona 15.01.2025  https://m.edsoo.ru/c77ddf4c
[TpakTruueckas pabora Ne 2.

53 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3aaa4 no teme "CrnupThl U 16.01.2025 = https://m.edsoo.ru/fd0ced09
dbenonsr"

54 KontponbHas pabora Bu6muotexa [JOK
"Yraesogopoer" 21.01.2025 | https://m.edsoo.ru/1810cb9b
AnbAeTuabl U KETOHBI:

55 3JIEKTPOHHOE CTPOCHUE bu6nuoreka [JOK
KapOOHUIILHOM TPYTIIIHI; 22.01.2025 @ https://m.edsoo.ru/b139beaa

TOMOJIOTHYECKUE PSI/IbI, 001Iast




dbopmyna, u3omMepus U
HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

bubmunoreka LIOK

36 QusHicCKHe CBOHCTBA; 23.01.2025  https://m.edsoo.ru/c887425¢
peakuuy IpUCcOeUHEHUS
Peakninu okucneHus u
57 Ka4ueCTBEHHbBIE PEAKLINU bubnnorexa LIOK
28.01.2025  https://m.edsoo.ru/a393baa9
aNbJIETU/I0OB U KETOHOB
58 CriocoObI MoTy4eHUs bu6nuoreka [JOK
albJICTU0B U KETOHOB 29.01.2025 | https://m.edsoo.ru/520d1¢c51
OaHOOCHOBHBIE MpeeNbHbIE
59 KapOOHOBBIC KHCIIOTHI, bu6nuoreka [IOK
O0COOCHHOCTH CTPOCHHUS UX 30.01.2025  https://m.edsoo.ru/fecOb113
MOJICKYT
N3omepus u HOMEHKIIaTypa
60 Kap6OIfOBI)IX KHUCJIOT nyp bubmorexa [IOK
. 04.02.2025 | https://m.edsoo.ru/700cc87b
bu3nYecKue CBOMCTBA
XuMHUYEeCKue CBONCTRA
61 MpeaEIbHBIX OJTHOOCHOBHBIX bubnnorexa LIOK
05.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
6 MYpPaBbUHOUN KUCIJIOTHI. Bubmuotexa [JOK
MHuoroo0pa3ue kapOOHOBBIX 06.02.2025  https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB:
63 HENpeeNbHbIX U bu6nuorexa LIOK
apoOMaTHUYECKHX KapOOHOBBIX, 11.02.2025  https://m.eds0o.ru/83a08773

TUKapOOHOBBIX,




THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIIOT

[ToHsiTHE O MPOU3BOIHBIX

bubmunoreka LIOK

64 KapOOHOBBIX KUCIIOT 12.02.2025  https://m.edsoo.ru/0d162d9d
Crioco0bI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmorexa [IOK

13.02.2025  https://m.eds00.ru/7¢065c¢9d
KHUCJIOT
Crnoxuble 3¢upsl:

66 TOMOJIOTHYECKHIA psijI, oOIIas bu6nuoreka [JOK
dbopmyna, u3omepus u 18.02.2025  https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 ®du3ndecKkue U XUMUYECKUE bubnuoreka [JOK
CBOIicTBa A(hUPOB 19.02.2025  https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1Mo
YPaBHEHUIO XUMUYECKOMN

68 peaKkuuu, Ha ounpezxeneHHe 20.02.2005
MOJICKYJISIPHON (hOPMYJIBI
OpPTaHMYECKOTO BEIIeCTBa
[TpakTruueckas pabora Ne 3.

69 Pemenune skcniepuMeHTaIbHBIX bu6nuoreka [JOK
3agay o teme "KapOoHoBbIE 25.02.2025 | https://m.eds00.1ru/486671fb
KucnoThl. CiioxHbIe dPHUphI"

Kupsr: ctpoenue, pusndeckue
70 Y XUMUYECKHE CBOMCTBA bubmorexa [IOK
26.02.2025  https://m.edsoo.ru/al9¢5b98
(Tuoponus)

71 Oco0eHHOCTH CBOMCTB JKHUPOB, bubnmoreka [JOK

COAEPKAIIMX OCTATKH 27.02.2025 | https://m.eds00.ru/b0331922




HEeNpPeIeIbHbBIX JKUPHBIX
KHUCIIOT. JKUpbl B Ipupojie

MpI1a Kak COJIU BBICIIAX
KapOOHOBBIX KHUCIIOT, UX

72 Moroltee nercrtaue. Ilousatue o bubmmorexa LOK
mee ’ 04.03.2025 | https://m.eds00.ru/3¢566565
CUHTETUYECKUX MOFOIIIUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
7 YTJIEBOJIOPOOB H bubmmoreka [JOK
KHCIIOPOACOAEPKALLUX 05.03.2025 | https://m.eds00.ru/56790c96
OpPTraHWYECKUX BEIECTB
74 Pacuérsl o ypaBHEeHUsIM
XUMHYECKUX peaKIui 06.03.2025
O00011IeHNE 3HAHUHN 10 TEME:
"Kucnopomocoaepaxaue
75 0 FaHI/I‘II)eCHKI/Ie fs[ep ecia' Bubmiorexa OK
P R ' 11.03.2025  https://m.edsoo.ru/f8eaf2eb
CIUPTHI, Y(QUPBI, AJTbICTHIBI,
KHUCJIOTHI"
OO1m1ast xapakTepUCTHKA
76 YIJIEBOAOB M KJIacCHpUKaLus Bubmuotexa [JOK
YIJI€BOJOB (MOHO-, IU- U 12.03.2025  https://m.edsoo.ru/7a9693al
MOJICaXapHU/IbI)
Monocaxapunasl: puzndeckue
77 CBOMCTBA If HEXO)I(? €HHE B bubmmorexa LOK
A 13.03.2025  https://m.edsoo.ru/b4bdda2d
npupojie
[IprMmeHeHue rioKo3bl, €€
73 SHAYCHIC B bu6mmoreka [IOK
18.03.2025  https://m.edsoo.ru/5¢61122d

KUBHCACATCIIBHOCTH OpraHnu3mMa




Jucaxapunpl: caxaposa,
MaJbTO32a U JIAKTO3a.

but6mmoreka [IOK

7 Haxoxnenue B mpuponae u 19.03.2025 @ https://m.edsoo.ru/eb0384¢7
MPUMEHEHHE JHCAXapHJIOB
[Tonucaxapuapl: cTpoeHuE

20 MaKpOMOJIEKYJI, (PU3UIECKUE U bu6nuoreka [IOK
XHMUYCCKHE CBOMCTBA, 20.03.2025  https://m.edsoo.ru/72a04508
MPUMEHEHUE

. [TonsiTrie 06 UCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX 01.04.2025  https://m.edsoo.ru/6216e766
Pewrenne pacueTHbIX 3aa4 HA

2 onpeJiesieHue A0JIU BbIX0Ja bubmmoreka [JOK
MPOAYKTA PEAKIUU OT 02.04.2025  https://m.edsoo.ru/7fde47ef
TEOPETUUECKH BO3MOXKHOTO

23 CucrtemaTtuzanus 1 0000IIeHNe bubmuoreka [{OK
3HaHUU MO pa3feny 03.04.2025  https://m.edsoo.ru/08d4364c
KoHnTtponbHast paborta 1mo Teme

84 "Kucnoponacoaepxaniue Bubmmorexa [IOK

" 08.04.2025  https://m.edso0o.ru/42c6678e

OpTaHHYECKUE COCTUHEHUS
AMUHBI: K1accudukanms,
CTpOCHHE MOJIEKYJI, 00IIas

85 (b(f)pMyna, I/ISOMGzI/ISI, B bubmorexa OK

09.04.2025 | https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa 1 pusnueckue
CBOMCTBA

26 XUMHUYECKUE CBOMCTBA bubmuoreka [{OK
anudaTuyecKux aMHMHOB 10.04.2025  https://m.edsoo.ru/1bc5cf80

27 AHUJIMH: CTPOEHNE aHWINHA, Bu6muotexa [JOK
0COOCHHOCTH XMMHUYCCKUX 15.04.2025  https://m.edso0o.ru/39¢cd21f1




CBOMCTB aHWJINHA

Crioco0bI nostyueHust u

88 MpUMEHEHNE aTnu(aTHIECKUX bubmorexa [IOK
p 16.04.2025 | https://m.edsoo.ru/eal38763
aMHUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 @Hanecxnzpcmﬁcma ’ bubmorexa HOK
' 17.04.2025 | https://m.edsoo.ru/d1773¢80
OTtnenbHBIC IPEACTABUTEIH Ol
AMUHOKHUCIIOT
XHUMHUYECKHE CBOMCTBA
aMHHOKHCIIOT, X
90 OMOJIOTHYECKOE 3HAUYECHUE Bubmorexa OK
22.04.2025  https://m.edsoo.ru/77df705a
aMuHOKUCIOT. CHHTE3 U
TUAPOIIU3 TICTITHIOB
91 benku kak npupoiHbIe Bu6muotexa [JOK
MOJIUMEPBI; CTPYKTYPBI OCIIKOB 23.04.2025 | https://m.eds00.ru/429¢9899
. but6mmoreka [IOK
92 X 0
HIMITHECKHIE CBORCTBA DEIIKOB 24.04.2025  https://m.edsoo.ru/6237306d
A3oTcoaepkaiine
TEeTEPOLUKITNIECCKUE
93 coenuHenus. HykienHoBrle bubmmorexa LOK
g ek 29.04.2025  https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruyeckas poib
[TpakTrueckas pabora Ne 4.
Pemenne sxkciepuMeHTATbHBIX
94 - but6mmoreka [IOK
¢ 30.04.2025 | https://m.edsoo.ru/8e3c02d1

"A3oTcoaepKalimre
OpraHuYecKue coeAuHeHus"




[TpakTrueckas padora Ne 5.
Pewienne skciepuMeHTAIBHBIX

but6mmoreka [IOK

95
3aj1a4 o teme "Pacnio3HaBanue 06.05.2025  https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHUI"

KoHnTtponbHast pabota 1mo Teme
96 "A3orconepamue bubmorexa OK
Aepralt " 07.05.2025  https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCANHEHUS
OcHOBHbIE OHATHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUI Y METOJIbI UX bubmorexa OK
A A 08.05.2025 | https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMEpU3aIHS U
MOJIMKOHICHCAIIHS

08 [Inactmaccel. YTunuzanus u bubnmoreka [{OK
nepepaboTKa IIacTuka 13.05.2025  https://m.edsoo.ru/82242¢0f
OnacToMepsl: HaTypaJIbHbIN

99 CUHTETUYECKHE Ka u bubmorexa HOK

yayi. 14.05.2025 = https://m.edsoo.ru/246103ec
Pe3una
Bouiokna: HarypanbHbIe,

100 HCKYCCTBEHHBIE, bu6nuorexa LIOK
cuHteTnyeckue. [lonumepsl 15.05.2025  https://m.edsoo.ru/5963a601
CIELHATBLHOTO HA3HAUYCHUS
[TpakTruueckas pabora Ne 6.

101 Pewienne skciepuMeHTAIBHBIX bu6nuorexa LIOK
3a1a4 o teme "Pacnio3HaBanue 20.05.2025 = https://m.edsoo.ru/3aecbd77a
MJIaCTMAcC ¥ BOJIOKOH"

O00011eHNE U CUCTEMATU3ALMS

102 M3y4EHHOTO MaTepualia mno bu6nuoreka [IOK

TeMe "BbICOKOMONIEKYIIpHBIE 21.05.2025  https://m.edsoo.ru/6a22ble8

coenuHeHus"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KosanuyecTBo 4acon JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero H3YYeHU S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| AtoMm. CocTaB aTOMHBIX sJIEP. | 0 0 bubmmoreka [JOK
XuMU4eckuid 35ieMeHT. M30Tomnbl 03.09.2024  https://m.edsoo.ru/59c112¢ee
) CtpoeHue JIeKTPOHHBIX 000JI0UEK 1 0 0 bubnnorexa [HOK
aTOMOB, KBaHTOBBIC UMCIIa 04.09.2024 @ https://m.edsoo.ru/b4d9fffa
3 Knaccudukanmst Xumuaeckux | 0 0 Bbu6nmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-371eMeHThI) 05.09.2024  https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTpOHOB 1O 1 0 0 bubmmoreka [IOK
aTOMHBIM OpOUTAIIAM 10.09.2024  https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(UTYpaIIH aTOMOB
5 Z-)JIGMGII{)TOB B OCHO];ll){OI\?I]I:/I ’ 1 0 0 bubmmorexa [TOK
R 11.09.2024  https://m.edsoo.ru/8149¢846
BO30YKIAEHHOM COCTOSTHUHT
6 DNeKTPOHHbIE KOH(UTYpaAIIUU HOHOB. | 0 0 bubmmoreka [JOK
DIEKTPOOTPULIATETLHOCTh 12.09.2024  https://m.edsoo.ru/a0764b24
[lepronnueckuii 3aKOH U
[Teproguyeckas cucreMa XUMHUECKUX
7 snemeHnToB 1. Y. Menaeneesa, CBS3b C 1 0 0 bubmorexa HOK
N ‘,H ’ 17.09.2024  https://m.eds00.ru/16957c01
COBpPEMEHHOI Teopuel CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XHUMUYCCKHX DJIEMECHTOB U | 0 0 Bbu6nuoreka [JOK
00pazyeMbIX HMH TIPOCTHIX U CIOKHBIX 18.09.2024  https://m.edsoo.ru/f8468927
BEIIECTB I10 TPYIIaM U Iepruoaam




KoHntponbhas padota

pacTBOpEHHOrO BeniecTa", "MolspHas

9 "[lepuoauueckuii 3aKOH U CTPOCHHUE bubmorexa [TOK
P " A P 19.09.2024  https://m.edsoo.ru/8fad2942
aToma
Bunsl xumndeckoii cBA3u. MexaHu3MEbI
10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubnnorexa [HOK
Bonopoanas cBsi3b. 24.09.2024 | https://m.edsoo.ru/5a8072af
MeKMONEKYIIIpHBIE B3aUMOJACUCTBUSA
BaneHnTHOCTh 1 BaJI€eHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 25.09.2024  https://m.edsoo.ru/3d2ca093
UX TEOMETPUICCKUM CTPOCHHEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX Bbu6nuoreka [JOK
COCMHEHMSIX: COCTaB U HOMEHKJIATypa 26.09.2024  https://m.edsoo.ru/8c66bl2a
BemectBa MOIEKYISPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUA. THIbI bubmmoreka [IOK
KPHUCTAJUIMYECKUX PELIETOK U 01.10.2024  https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
14 IIpencraBieHne 0 KOJIOUIHBIX bubmorexa [TOK
PeA 8 02.10.2024 = https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTrHHBIE pacTBOPHI: HACBIIIIEHHBIE 1
15 HEHACBIILIEHHBIE, PACTBOPUMOCTh bubmorexa HOK
B > P P ) 03.10.2024 | https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CrniocoObI BbIpayKeHUSI KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB 08.10.2024  https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ nCnoyib30BaHUEM
17 TIOHATHH ""MaccoBast 10J1s bubmorexa HOK
8 09.10.2024  https://m.edsoo.ru/785¢0ab4




KOHIIeHTpauus"

18 Knaccudukanus 1 HOMEHKIATypa bubmmoreka [IOK
HEOPraHWYECKHUX BEIECTB 10.10.2024  https://m.edsoo.ru/bf9e108d
19 CucrtemaTtuzanus 1 00001IeHNE bubmuorexa [JOK
3HAHUM 110 TEME 15.10.2024  https://m.edsoo.ru/8d2c6a3a
KoHnTposbHas paboTa 1mo Temam
20 "Ctpoenue BeniectBa. MHOTooOpasue bubmmorexa [TOK
P | B ’ P 16.10.2024  https://m.edsoo.ru/70a60aad
BEILECTB
Knaccudukanmss XuMUIeCcKuX peakiuii
B HEOPraHUYECKON U OPraHUYEeCKOU
)1 XUMHH. 3aKOH COXPaHEHHUsI MacChl bubnnorexa [HOK
BEIIIECTB; 3aKOH COXpPaHEHU U 17.10.2024  https://m.edsoo.ru/6335cdd2
MpEeBpAILCHHs SPHEPTUU TIPU
XUMUYECKUX PeaKLUsixX
Tennosie 3 PEKTH XUMHUIESCKUX
22 eakuuil. Tepmoxummuueckue buommorexa LHOK
Pearitit. Tep 05.11.2024  https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust no ypaBHeHUSIM
23 XUMHYECKUX PEaKIUi U bubmmorexa [JOK
peaxtt 06.11.2024  https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOoCTbh XMMHUYECKOHN peaklyy, €&
24 .
3aBUCHUMOCTH OT Pa3INYHBIX ()aKTOPOB 07.11.2024
Karanu3s n xatanusatopsl
25 r
OMOTEHHBIE U T€TEPOTreHHbIE PEAKIIUU 12.11.2004
[Ipaktrueckas padota Ne 1 mo Teme
26 "BriustHue pa3nudHbIX GaKTOpOB HA bubmorexa [TOK
P p 13.11.2024  https://m.edsoo.ru/1facaldl

CKOpPOCTh XUMUYECKOU peakiun"




O6parumbie 1 HEOOPATUMBIE PEAKIIUH.

bu6mmoreka [IOK

27
XHUMHYECKOE PAaBHOBECHE 14.11.2024  https://m.edsoo.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
)3 "Bnusinue pa3nuyHbIX GaKTOpOB Ha bubmmoreka [JOK
MOJIO)KCHUE XUMHUUECKOTO 19.11.2024 | https://m.edsoo.ru/3bf34e17
paBHOBecus"
DIEKTPOIUTAYECKAS JUCCOLHALIHS.
29 CI/IHLHI:,Ie U ci1a0ble 3JI'I[6KT (I;IJ'II/I:BI buGnnorexa LIOK
p ' 20.11.2024  https://m.edsoo.ru/5f766bdf
CreneHp nUCCOUAIIN
Honnoe npoussenenue soasl. Cpena
30 BOJHBIX :CTBO (l)[B Bono I[0 HLII;I " Bubmorexa IIOK
A p POB. BONOPOA 21.11.2024  https://m.eds00.ru/3966ca89
noka3zarens (pH) pactBopa
T'ugponus comeit. Peakiuu,
31 iui (I)[feKan e B aCTB(L)I ax bubmorexa LOK
p o P P 26.11.2024  https://m.edsoo.ru/09d5a9bd
JIEKTPOIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XUMHYECKHUE PEAKIINU B pacTBOpaAX bubmorexa LIOK
"p 1 p p 27.11.2024 | https://m.edsoo.ru/2e3daeb0
JIEKTPOIUTOB
OKHCIATEIFHO-BOCCTAHOBUTEIHHBIE
33 eaKny. BaxxHelIe OKUCINTENN U buGnnorexa LIOK
PeaKIUH. 28.11.2024 | https://m.eds00.ru/56226060
BOCCTAHOBUTEIIH
34 Metoa 31eKTpOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
MOHHOT0) OanaHca 03.12.2024  https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubanorexka HOK
BEIIIECTB 04.12.2024  https://m.edsoo.ru/93{b97d2
36 Pemenue 3agad pa3inyHbIX TUIIOB buGnnorexa LIOK
A&TP 05.12.2024 | https://m.edsoo0.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmoreka [JOK




10.12.2024 = https://m.edsoo.ru/5afa265d
Cucremartu3zanus u 0000IIeHIE
38 3HaHUH no TeMe " XuMu4yeckue bubmorexa [JOK
" 11.12.2024  https://m.edsoo.ru/c161eb85
peakuuu

39 KonTtponsHas pabora o Teme bubnuoreka [IOK
"Xumuueckue peakuuu" 12.12.2024  https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETaIoB B
[Teproauieckoi CUCTEME XUMUIECKIX

40 aneMeHToB /I. 1. Menneneesa u bubmorexa HOK

T 8 17.12.2024  https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKue CBOMCTBA HEMETAIIIOB
AmoTponusi HeMeTauIoB (Ha puMepe
41 KHCTIOpoJ1a, cephl, hocdopa u bubmmorexa [TOK
POAa, CEPEL, P 18.12.2024  https://m.edsoo.ru/ef92¢91¢c
yriepojia)

4 Bogopon: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ napu bl 19.12.2024 | https://m.edsoo.ru/0aa8f613
lamorensl: HAXOXKIEHUE B IPUPOJIE,

43 CHOCOOBI NOTYYeHUs, PU3UIECKUE U bubmorexa [JOK

v L 24.12.2024  https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuerme
44 KUCJIOPOACOAEPKALINE COETUHEHUS bubmorexa HOK
POnCOAepRatl A 25.12.2024 | https://m.edsoo.ru/6b3255¢6
TaJIOTeHOB
JlaGopaTopHble U MPOMBIILIICHHBIE

45 CIIOCOOBI TTOTyYEHUS TaJIOTEHOB. bubanorexka HOK
[IpuMeHeHue rajJoreHoB U ux 26.12.2024  https://m.edsoo.ru/6971aca4
COEIMHEHUI

46 [IpakTuueckas padota Ne 4. Pemenue bubnnorexa HOK
JKCIIEPUMEHTAIBHBIX 3a1a4 10 TEME 08.01.2025 | https://m.edsoo.ru/8b26fecd




"T"anoreusr"

Kucnopon: naboparopusie u
HPOMBIIICHHBIE CIIOCOOBI MOTYYCHHS,

Bbu6nmuoreka [JOK

47 (u3HCCKIC H XHMHHCCKNE CBOHCTBA. 09.01.2025  https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMenenue kuciaopoaa u
030HAa

Bbu6nuoreka [JOK
48 OKCHIB! H IEPOKCHAEL 14.01.2025 @ https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amay pa3nudHBIX TUIIOB bubmmnorexa LIOK
AP 15.01.2025 | https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKJIeHHUE B IPUPOJIE,
50 CH§C06H nonﬂ SHHUS qf)njl)/mﬂecxne u bubmorexa [TOK
i - 16.01.2025 | https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
Bbu6nuoreka [JOK

31 Ceposonopor, cymbuas! 21.01.2025  https:/m.edsoo.ru/7c875999
Kucnopoaconep:kaiiue coeIuHeHUS

52 cephl (p)CHO6ei[{HIZ)CTIL/IH CBOﬁCTl]; CepHOM buGnnorexa LIOK

Pl P 22.01.2025 | https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuueckas padota Ne 5. Pemenue

53 SKCIIEPUMEHTAIbHBIX 3aJ1a4 110 TEME bubmorexa [TOK

" P . i[ 23.01.2025 | https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEHUS
A30T: HaX0XJAEHUE B IPUPOJIE,

54 CIOCOOBI TOJTy4eHHMs, PU3HMIECKUE U bubanorexka HOK
XHUMUYCCKHE CBOMCTBA. AMMHAK, 28.01.2025 | https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconep:xamue coeInHeHUS

55 a3ora I(’)(i6;§00T1; CBofIch a30THOH bubmorexa LIOK

i 29.01.2025  https://m.edsoo.ru/e2965afe

KHCJIOTHI




[IprMmeHeHue a30Ta U €ro COCTUHEHUN.

bu6mmoreka [IOK

56
A3oTHBIE ynoOpeHus 30.01.2025  https://m.edsoo.ru/129f5059
®ocdop: HaxokAEeHUE B IPUPOJIE,

57 CIocoObI MOTy4YeHUs], PU3NYECKUe U bubmmoreka [JOK
xuMuueckne cporictBa. dochumbr u 04.02.2025 | https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dhocdopa,

58 (1)00(1))10 c((i)) e(bms ne kucioTel. Conu bubmorexa [JOK

P I‘[, prrat . 05.02.2025 | https://m.edsoo.ru/c7a2d429
dbocdopHO KHCTOTHI

59 [Mpumenenne docdopa u ero bubanorexka [HOK
coequHeHuil. ocopHbie yIoOpeHUs 06.02.2025  https://m.edsoo.ru/a218070a
[Tpaktrueckas padota Ne 6. Pemenue

60 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmorexa HOK
" p A 11.02.2025  https://m.edsoo.ru/8175ac3f

Azot u pochop u ux coenuHeHus"
VYrnepoa: HaxoXIeHUE B IPUPO/IE,

61 AJUIOTPOITHBIC MOAN(UKAIIIY; bubanorexka [HOK
duznyecKkue 1 XuMHUYeCKre CBONCTBA, 12.02.2025  https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxcup yriepoga(Il), oxkcm

62 e I([)y;(l\rf)) . (on)LHaﬂ KfICHOTa ueé bubmorexa [TOK
YIHepoA 4 13.02.2025  https://m.edsoo.ru/dba58adf
coJu

63 Pemenue 3aga4 pa3aMIHBIX TUIIOB bubmorexa HOK

AP 18.02.2025  https://m.eds00.ru/6029b609
Kpemuuii: HaxoxIeHUE B IPUPOJIE,
64 cr11)000651 0T eIfI/IH (bnsnzefmfe " bubmmorexa LHOK
. . 19.02.2025  https://m.edsoo.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcua kpemaus(IV), kpemaneBas bubnnorexa HOK

KHCJIOTA, CUJIMKATHI 20.02.2025  https://m.edso0o0.ru/3170e7bl




[IpruMeHeHne KpEMHHUS U €ro

Bbu6nuoreka [JOK

66 coenuHeHuil. CTEKII0, €ro NoJiyueHue, https://m.edsoo.ru/393cdac0
25.02.2025
BUIILI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenne 3amay pa3nuuHBIX THIIOB buGnnorexa LIOK
A&TP 26.02.2025 | https://m.edso00.ru/b6241801
68 CucrtemaTtuzanus 1 0000IIeHIE bubmuorexa [JOK
3gauui 1o reMe "Hemeramnsr" 27.02.2025  https://m.edsoo.ru/6e864db5
69 KonTtponbHas pabora o Teme bubnuoreka [IOK
"HemeTtamn!" 04.03.2025 | https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yapTaToB KOHTPOJIbHON bubmmoreka [JOK
paboThl, KOPPEKILIHSI OIIMOOK 05.03.2025 = https://m.edsoo.ru/2b7e¢9510
IlonoxxeHne MeTanIoB B
[Tepuoanueckoii cucreMe XUMHUECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnnorexa LIOK
) P 06.03.2025  https://m.eds00.ru/9839¢c16¢
3JICKTPOHHBIX 000JI0YEK aTOMOB
METAJIOB
OO6mue puznyecKkrue CBOMCTBa
72 MeTaiu1oB. IIpuMeHeHue MeTanIoB B Bubmorexa IIOK
P 11.03.2025 | https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
7 CmuaBsl MetasuioB. Kopposust bubanorexka HOK
METAJIOB 12.03.2025 | https://m.edsoo.ru/42b872¢3
74 Pemenne 3amay pa3nuuHBIX THIIOB bubmorexa LOK
A&TP 13.03.2025 | https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUUECKUI PST HAIPSHKEHUH
75 MeTaJ'IJI':OB O6ne cnoI::o):([SH ’ buGnnorexa LIOK
-om 18.03.2025 | https://m.edsoo.ru/94eb377a
MOJTYYCHHST METAJJIOB
76 OO01mas xapakTepucThKa MeTamuioB [A- bubnnorexa HOK
rpynnsl [lepuoanueckoi cuctemMbl 19.03.2025  https://m.edsoo.ru/e12c26b3




XUMHUYECKHUX 3JIeMeHTOB. Hatpuii u
KaJIMii: IoJy4eHue, pusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTBIX BEIIECTB U UX COENUHEHUN

OO0m1as XxapakTepUCTHKA METAIIIOB
[TA-rpynns [Tepronuyueckoi cucTemMbl
XUMHUYECKHX dJIEMEHTOB. Maruuiu u

bu6mmoreka [IOK

77 KaJbIMN: TIOTy4YeHue, pusnueckue u 20.03.2025  https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, MPUMEHEHHE
MPOCTHIX BEMIECTB U UX COCTUHEHUN

73 JKEcTkoCcTh BOABI U CITOCOOKI €& bubmuorexa [JOK
YCTpaHEHHUS 01.04.2025  https://m.edsoo.ru/c74bfae9

79 AJOMUHUI: IOTy4YeHue, (pusndeckue bubmmoreka [JOK
Y XMMHYECKHE CBOICTBA, MPUMEHECHHUE 02.04.2025  https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOICTBA OKCHJIA U

20 TUIPOKCUIA ATFOMUHMUS, bubmmoreka [IOK
TUIPOKCOKOMIJIEKCHI AIFOMUHMUS, UX 03.04.2025  https://m.edsoo.ru/5d12d318
pUMEHEHUE

81 Peuienue 3agau pa3auyHbIX TUIIOB 08.04.2025
[Tpaktuueckas padota Ne 7. Pemenue

82 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmorexa LIOK

09.04.2025 | https://m.edsoo.ru/27a4af43

"MeTasisl TIIaBHBIX OArpynmn"
OO61mas xapakTepuCTHKa METAJUIOB

23 no0ouHbIX oarpynn (b-rpymm) bubmmoreka [JOK
[Tepuoanueckoit CUCTEMBI 10.04.2025 | https://m.edsoo.ru/610d7431
XUMHYECKHX 3JIEMEHTOB

84 ®usnyecKkue 1 XUMHYECKUE CBOMCTBA buommorexa LHOK

https://m.eds00.ru/991 1bef3




XpOoMa U €ro COeIMHEHUM, NX
HPUMEHEHHE

15.04.2025

Baxwueiime coenMHEeHUs] MapTraHIa.

Bbu6nmuoreka [JOK

85 Hepmanrasar Kaﬂm{l ero 16.04.2025  https://m.edsoo.ru/039d69c8
OKHCJIUTEILHBIE CBOMCTBA
dusnyeckue U1 XUMUYECKHUE CBOMCTBA
86 J)KeJe3a U ero coequuenui. [lonyuenue buGnnorexa LIOK
8 | v 17.04.2025 | https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHNE CIIJIaBOB JKelie3a
dusnyeckue U1 XUMUYECKHUE CBOMCTBA
87 MeIU U €€ COeqUHEHU, UX bubmorexa LIOK
A A ’ 22.04.2025  https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnyeckue U XUMUYECKHAE CBOMCTBA
28 IIMHKA U €T0 COCTUHECHUM, UX bu6mmoreka [IOK
IIpUMeHeHUe. [ HIPOKCOKOMILIEKCHI 23.04.2025  https://m.edsoo.ru/b1{2beal
IUHKA
[TpakTuueckas padota Ne 8. Pemenue
89 JKCHEPUMEHTANBHBIX 3a1a4 10 TEME bubmorexa LOK
p a 24.04.2025 | https://m.edsoo.ru/abe352ea
"Metaisl HOOOYHBIX oArpymm"”
90 Pemenue 3agad pa3inyHbIX TUIIOB buGnnorexa LIOK
A& 29.04.2025  https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATU3ALUS
91 U3YUEHHOT'0 MaTepuaia 1o TeMe buGnnorexa LIOK
" v " P 30.04.2025  https://m.edsoo.ru/e91fe975
Mertamisl
9 KonTtponbHas pabora o Teme bubnuoreka [JOK
"MeTaminr" 06.05.2025 | https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJIbHON bubmmoreka [JOK
paboThl, KOPPEKILIHSI OIIMOOK 07.05.2025  https://m.edsoo.ru/9ebff2fd
94 Ponp xumuu B obecrieueHun bubmuorexa [JOK




YCTOWYHBOIO Pa3BUTHS YCIIOBEUCCTBA. 08.05.2025  https://m.edsoo.ru/080fe1f0
[TonsiTHE O HAYYHBIX METOAAX
WCCJICIOBAHMUSI BEIIECTB
HayuHble mpUHIUIBI OpraHu3auu
95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubnnorexa [HOK
[TpoMbinieHHbIE CTIOCOOBI MOTYYESHHUS 13.05.2025 = https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpYKaloIle Cpelibl U ero 1 bubmorexa [TOK
14.05.2025  https://m.edsoo.ru/9f11bf51
MOCIIEACTBUS
97 XUMHUS U 310pOBBE UEIOBEKA. 1 bubmmoreka [IOK
JlexapcTBeHHBIE Cpe/ICTBA 15.05.2025  https://m.edsoo.ru/a6552721
08 Xumus nuiy. Posibs xumnu B 1 bubmuorexa [JOK
o0ecreueHnH MUIIeBOi 0e30MacHOCTH 16.05.2025  https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie | bubmmoreka [JOK
cpenctBa. beiToBast xumus 20.05.2025  https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BakHeine
100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE 1 bubmorexa [JOK
21.05.2025 = https://m.edsoo.ru/61e69003
MaTepuaibl
XUMUs B CEINBCKOM XO35MCTBE.
101 Opranudeckue 1 MUHEpaJIbHbIE 1 bubmmorexa [OK
22.05.2025  https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaru3anus 1 0000IIeHIE | bubmuorexa [JOK
3HaHUM 110 TEME 23.05.2025 |  https://m.edso0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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