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MOSCHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHETro o011ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHU «CrTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTalluy UX K ObICTPO MEHSIOLIMMCS YCJIOBUSIM JKU3HU B COLIMYME, a TAKXKE NI
OpOAODKEHUs OOydeHHUsi B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJHOW U3 TPUOPUTETHBIX JUCLMILUIVH.

B mnporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJieH, colepkKaHus,
pe3ysbTaToB O0yueHUs: M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyYE€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWU, oOuliel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: MNPUHLUIIOB CTPYKTYpPUPOBAHUS M TOCIEAOBATEIBHOCTH
U3y4YeHHs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTENIbHBIX TOCTHXKEHHM OOydJaroumxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COJAEPKAHHE, 00S3aTEIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneNeHue W CTPYKTYPHUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpejielieHue y4yeOHOro BpPEMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOyYalollerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe€ IO XMMHUHU IPELYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MpOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp:KaHMUs y4eOHOro MmpeameTa
«Xumus» OcTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M YIIIYOJIEHHOIO YpOBHEM B CHUCTEME
nuddepeHInpoBaHHOTO O0yYeHHUS Ha ypPOBHE CpenHero oOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccoHamIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENeEHHBIN TPO(UIIb
0oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro 0opasoanus. Hapsigy c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBbHOM MPOTPAaMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3y4yeHUe ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu  nipeamMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUs
SABIIIOTCS  yIIyOn€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaE€HHOTO
YPOBHEM U3yueHUs MpeaMETa.

OcHoBY cojepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM [0Jy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHUYECKOrO
Matepuana. Tak, Ha yriayOJnEéHHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
DJIIEMEHTaX U CBOMCTBaX MX COCJUHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHUS
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEeaKIMii, pacCMaTPUBAEMBIX C TOUKHU 3PECHUSI XUMMUUYECKON KUHETHKU
U TepMoauHamMuku. W3ydeHue mnepuoamyeckoro 3akoHa u llepmoamueckon
CUCTEMbl  XMMHUYECKHX  DJIEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOEHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS] C TOUKH 3PEHUSI DHEPIeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLIECCax M IEKTPOJIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTcs 0co00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEpKaHHUE KYypCOB XUMHUHU
yTIIyOJIEHHOTO YPOBHS U3YUYCHUS IS KJIACCOB OMPeAeEHHOro mpodus (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmel cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHBbIE TIpeaMeThl. Tak, Hanpumep,
B COJCpP)KaHUU MpeaMeTa JJIs KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuaia mo obmed xumwun. [Ipu
U3YYCHUU TIpeJAMeTa B JAaHHOM CJy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJIEKYJIApHas Teopusi B (U3UKE), 3aKOHBI COXpPAHCHUS



MAacCbl W JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B cCoAEpKaHWM TMpeaAMeTa ISl KIacCOB XHMHUKO-
Oouonornyeckoro npo@uiisi OONbIINKA yAENbHBIA BeC OyleT UMETh OpraHMYecKas
xumusi. B 3TOM cioydae TpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JUOUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy’)KaT OCHOBOM IJI1 HW3y4YEHHS
CYIIHOCTH MPOIECCOB POTOCUHTERA, ILIXaHUS, TUIIIEBAPCHHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyUHbIX
3HAaHUM HM3y4YeHHE MpeaMeTra «XHUMHUsD Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM MpPEAMETaMU, BXOISMIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcrecTBeHHO-HAay4yHBIE MOpeaMeThD», «MareMartnka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpemMera «XuUMUs» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAUYUMOCTH SABISETCA (POPMUPOBAHUE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPaAKTUYECKON
JESTEIPHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. Pemenune
TOM 3a7auu Ha YOIYyOJIEHHOM YpOBHE U3YUYEHHS TMpeAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJCTABICHUN: O MaTepUaIbHOM €JAUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJIEHUM MPUPOIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylledl poiu B obOecreueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  peEHICHUWU  MpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
0o0eCTieYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUST U OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE DKOJIOTHUYECCKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIUX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTEeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHECHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSCHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoi
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBJICHWA O  HAyYHbIX  METOJaX  ITO3HAHWS,
HEOOXOJIUMBIX I MPUOOPETCHHS YMEHUW OpPHEHTUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOM JICATEITIHHOCTH M MMOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
(GyHKLIMIA LETOCTHOM CHCTEMBbl CPEeJHEro oOmero o0pa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LIeJU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOCHMS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MpodecCuOoHaIbHON U O0IIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMupoBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUSI XUMHUH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero obpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKXAHUE OBYUYEHUSA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOXKHOCTM aToMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBsSI3U (OOMEHHBIN U JIOHOPHO-
aKLUENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpoiHas cBsi3b. CocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. IloHsTHe O CcBOOOAHOM panukane, HykjiIeopuiae u
anekTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpraHUYECKUX COeOUHEHUH. MonekynspHble W  CTPYKTYpHbIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepuss. Buael u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbie dQPEKTH B MOJIEKyJIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o Ki1accUpUKAMK OpraHuyeckux BeniecTB. lloHatue o
dbynkunoHagsHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKnaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH W Kiaccu(UKaALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHl IO MPEBPALICHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOyTJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHHUE MOJENEH MOJIEKYII
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, SpP°-
ruOpuau3alnsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmueckue cBONCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETrUAPUPOBAHUS, IUKIN3AUN, TMPOJIN3a, KPEKNHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IMKJIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOATKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYpa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ  AlKEHOB,  Sp*-
ruopuau3anys aTOMHBIX OpOWTaleld yriepoaa, G- U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHMUYECKHE CBOMCTBA: PEAKLIHUH IPUCOEAVHEHMS, 3aMEIIECHHS B O-IOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbBIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u | 4-pucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011ast hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKWHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMud U
TpUMEpHU3alnn, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas ¢popMysa, HOMEHKIATYpa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJieKybl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajguKalle, PEaKkUHH MPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOdyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadorku. CrocoOsbl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXY Pa3IMYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIYy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHd. B3auMoaelcTBUE MUTaIOTEHAIIKAHOB C MAarHue€M WM LIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpallCHUI:
n3yueHue (GU3NYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUCHHUE €ro CBOMCTB, O3HaKOMiIeHHE ¢ KoJuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIacTMacC, KayuyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYII
YIJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIEKYn (Ha MpuUMepe
METaHOJIa W J3TaHoda). ['oMonorudeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CcBOWCTBA  MpeeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIIeHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3AaUMOJICHCTBUE C OPraHUYE€CKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sAnpa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Os! osrydeHus: U npuMeHenue gperomna. GenondopmanpaeruaHas CMOa.

KapOoHWIIbHBIE COETMHEHHS] — alIbAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME  CBOMCTBAa  aJIbJErWJAOB U  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 3oMepus u HoMeHkIaTypa. Pusndeckue cBONCTBA
OJIHOOCHOBHBIX TMPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAINM, PEAKUUU C YYaCTHEM YIJIEBOJOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. IloHATHE O NTPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEACIbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JUHONeH068as KUCIOThl. CrlocoObl OJTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmysa, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynm, COUPTOBOE U MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B XKU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBamoIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmasna M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PacTBOPUMOCTbD PA3JIMYHBIX COUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3THJIOBOTO CIIUPTA B aJbJIETH]] HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckne cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANIbHBIX 3a7a4 1o temMaM «ChupTel U
dbenomnwly, «KapooHoBbIe KUCIOTHI. C0KHBIE YPUPHIY.

A3o0Tcoaep:Kalue OpraHn4ecKue coeJuHeHu .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIePBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comum anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMMHOB apoMaTudeckoro psana. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWwInHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30a.

Amunokucnotel. HomeHnknatypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAIMN, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHYHAS
CTpYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEIKOB: TUIPOJIM3, JACHATYpalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB W HMX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYpaIrus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A3zoTcoaepxkaniue OpraHUYEeCKue COCZIMHECHHUS) u «Pacmo3naBanune
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIAN, CPEIHSS MOJICKYJISpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tomumepubie Matepuanbl. [lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJiekyJsipHO (OpMyJibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHWYECKOro COEIMHEHUS 1o Macce (00bEMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peakIMyu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OINpPENEICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYHIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK MW TOHITUH, NOPHUHATHIX B OTHAEJIBHBIX MpPEeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa,
ODHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIe, TOILTUBO.

TexHomOrUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPHUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3reMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. MenneneeBa. CBA3b NEpUOAUYECKOrO 3aKOHA U llepuomnueckor cuCTeMbl
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3HA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAs, WOHHAs,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOM CBS3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CcBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHHble pactBophl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMK PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEICH HEOPTaHNYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxumMuyecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOUW pEaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMblie U1 HEOOpaTUMbIe peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM cJIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTeNh W BOCCTAHOBUTENb. [IpoIlecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIIAaBOB BEILECTB.

DKCIEepUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIMKATOPOB, M3YYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucreme XUMHUYECKHUX
sanemenToB J[.M. MenpaeneeBa u 0COOEHHOCTH CTpOEHUS UX aToMOB. Dusznyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIaMd M HEMEeTaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mMapumabl.
TonuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoAe, CIOCOOBI MOJydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACPIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[pumeHeHune rajoreHoB U UX COCIUHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyiabbuasl. Oxcupn cepbi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOThI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxnaeHue B mpupojie, CHOCcOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbL. OKCUJIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE y1I00pEHHUS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONydeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpoJe. AJUIOTPOIHBIE  MOJIUDUKAIINH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronbnas kuciora u e
coJii. AKTUBUPOBAHHBIA Yroyib, ancopOuusa. DyinepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcupa kpeMHus(IV), kpeMHHEBAasE KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leprnoanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  crocoObl
NOJTyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprusi. [lonarue o koppo3um MeramuioB. CrnocoObl 3alUTHI OT
KOPPO3UHU.

Oo6mast xapakrepucTtrka MeTamuioB [A-rpynmer [lepuomnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer [lepuogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AOMUHMI: TTOTy4YeHue, Pu3ndecKkne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX moarpynm (b-rpymm)
[leproguyeckol CUCTEMbl XUMHUYECKUX AJIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loMyUeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). TlonyueHue u npuMeHEHHE Kee3a
U €ro CIUIaBOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
IIPUMEHEHUE MEIU U €€ COCUHEHUM.

[{uHk: mony4yeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHneHune
LIMHKA ¥ €ro COCINHECHUMN.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIE, HU3Yy4YeHHE KOouleKuuu «MeTtamipl M CIUIaBbDY, B3aUMOJICHUCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJJIOB C BOAOW (BO3MOKHO MCIIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U Gochop M UX COSAUHEHUSNY,
«Mertasibl TIaBHBIX TOArPYIID», «MeTasuibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMUMBOIO pa3BUTUA yenoBedecTBa. [loHsTue
O HAY4YHBIX METOJAaX IIO3HAHUS W METOAOJIOTMA HAYYHOIO HCCIEHOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BAXKHEHUIINX BEILECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CTOCOOBI MOTYUYEHUSI METALJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumuu B 06ecriedeHIH SHEPreTHIeCKoi Oe30MacHOCTH.

XuMHsiT H 340pOBbE uesnoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poib XMMUM B pa3BUTHHA MEAULUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMus B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnble 3anaun.

PacuéTel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMM BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEILIECTBA) MPOJIYKTa
peaKkuy, €CIM OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MNpU  HU3yYeHUHM o0med u
HEOpraHW4ecKor XuMuM B 11 Kjacce ocylIECTBISETCS Yepe3 UCIONIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ MOHATHHA, MPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIYHOCTh, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUUYECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(bu3nYecKue BEIMYUHbI, €IMHUIIBI U3BMEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLULYPIUsl, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs POMBIIUICHHOCTD,
bapmaneBTUYECKas MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON MESITEIbHOCTH
oOy4Jaronuxcs B MPOIECCE peanu3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronuxcsi B Mpolecce peaau3aiud 00pa3oBaTEIbHON NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUEOHOU JEATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECCTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb pPE3yJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpeCAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0O TTOBEJCHNUS;

CIIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE U TMOCTYIKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY HU
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TMIOJE3HOM, TBOPUECKOW W  JpPYrux BHUAaX
NesATEeIbHOCTH;

YCTAHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAKTHUECKOMY HM3YUYEHHMIO MPOPECCHIl pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN N0 XUMUU;

YBaXXEHUS K TPYyy, JIIOASIM TpyJAa U pe3yiabTaTaM TPpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUHU
oOpazoBanus, Oyaymied mpodeccun M peaiu3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPeibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAOUIEH
NPUPOIHON cpelie, YMEHHS TPOTHO3UPOBATh HEOJIArOMpUSTHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAILATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSI MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUSl CHeUUPUKA XUMHUM KaK HAyKd, OCO3HaHUs €€ poiud B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOITHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHHM JUJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaJbHON KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€301acCHOCTH, B Pa3BUTUM MEIUIIUHBI, 00ECIIEeYeHUN
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIh30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMHUH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax mpodeccruoHaaIbHOM
JIEeSITETHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero oo01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SIBJICHUE,
npoliecc, cUcTeMa, Hay4dHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpPCAIbHBIC yUe€OHbIC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue () yHKIIMOHATIbHOMN
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHSITUN M YCTaHABIMBATH WX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIECHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUH CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuuu — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKUunii;

(dbopMyIMpOBaTh LIEIH U 3a/1a4l UCCIEAOBaHNUSA, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYIIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M  IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPopManuu (HaAy4yHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHUs, CIPaBOYHBIE IOCOOuS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (OopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;

(bopMyIUpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOM IS BBINNOJHEHHUS YyYEOHBIX 3amau
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM A3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATI'JIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEeMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBIIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
Xo7ie 00Cyk1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIe 1eHCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpPEIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOco0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI 110 XUMHH Ha yTIyOJIEHHOM
YPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKJIIOYAIOT CIEIU(HUCCKUC
JUTsl y9eOHOTO peaMeTa « XUMUsDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUJBI JESITCILHOCTH
M0 TIOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHMIO 3HAHMK B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAIlUsIX, CBI3aHHBIX ¢ XuMuen. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl IMPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B OOECIEYECHUU YCTOWIMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrnieueHun PalMOHAJILHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAaHUM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, PyHKIIMOHAIbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MMOHUMAaHHS TPUUYUHHOCTA U CUCTEMHOCTH XMMHUYECKUX SIBIICHUM; NPEACTABICHUSA
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKUEe CBEICHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJoBeKa, OOMMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIIA, TepepaboTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIUBATh MX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA TPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTh YMEHHIA:

MCIOJIB30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYEeCKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMUUYECKUX PEAKUMUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTAaBJICHUSA
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUIA;



M3TOTaBJIMBATh MOJIEIU MOJEKYJ OPraHMYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHMsS [0 CHUCTEMATUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, JAM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C KCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (HEe(Thb, TPHUPOIHBIA Ta3, YyTrojib), CHOCOOBI €ro mepepadOTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISITH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHl MO XUMUYECKUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C MUCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATh
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS JIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpPAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopmMyIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATH B pazndyHou Gdopme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0O/IaTh MPaBHJIa KOJIOTHYECKH I1eJIeCO00pPa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBHS HAa KUBBIC OPraHU3MBI
OMPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nHQpopMmaluu, IHTEepHET U apyrue), KpUTUIECKU
aHAM3UPOBAaTh XUMHUUYECKYI0 WH(pOpMaIuio, epepadbarbiBath €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIL30BaHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBbIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIIE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aToMa,

M30TOIIbI, AIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3als aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKAs, BOJOPOJHAS),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMUUECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNUS] SHEPTUU NPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUM SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, J€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM  YpPOBHSX; TPEJCTAaBICHUS O MEXaHU3Max XUMHUYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(dakToNOrUYECKUe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0O€30macHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COECJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIUU 10 PA3JINYHBIM MPU3HAKaM (YUCILY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH ISl KilacCU(PUKaIUU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3HUPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«9HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBbIE
opOuTaNnM», «OCHOBHOE WU BO30YKIEHHOE JSHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX JJIEMEHTOB M UX
coequHeHuM no mnepuojgaMm U rpynnam Ilepuonnueckou cucremsr J[. U
MeneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOECHUSA
UX JJICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWM;  peakUMHd  TUAPOJIN3A;  PEaKUHN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUM B 3aBUCUMOCTA OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIekKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPEeasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B TPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITh B3aMMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH pACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO d(dekra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
OmpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa PEaKiuu; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HMOHHOrOo  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawiey u  «Hemeramisy) ¢
COOJTI0/IEeHEM TpaBUil 6€30macHOro oOpaIieHus C BEMECTBAMU U JTa0OPATOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAaHUS, TPEIACTABIATH B
paznu4HON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyo u jgabopatopHbIM 00OpyJAOBaHWEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LEJIIX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOTHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOpMAIIMK B Pa3TUYHBIX UCTOUHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOPMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paznen 3. Kucinopoacoaepxkamue oprannyeckue coeIuHeHUust
3.1 Crnuptsl. Genon 11 0 1 Bubmmorexa LOK

https://m.edso0.ru/d69df650




KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
2 .K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps-//m.cdsoo.ru/d69df6350
a¢upsl. XKupsr
3.3 YraeBobl 9 bubmorexa HOK
https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pasnen 4. AzoTconepxamme opraHudecKue coeIMHeHUus
4.1 AmMuHBI. AMUHOKHCIIOTEL. bemkn 12 bubmorexa [JOK
https://m.eds00.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS
5.1 BricokomMoeKyIsipHbIe COCTMHEHUS 6 bubmorexa HOK
) yAp & https://m.eds00.ru/d69df650
Hroro no pazgeny 6
Ha3Banue MmoayJist
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepnonnueckast cucteMa XUMHUYECKUX 9 0 0
https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | 0 bubmmoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 1 1 3
HMITHCCRHIE peariind ? https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka IIOK
2.1 H 31 1 3
CMETALIRT https://m.edsoo.ru/2dd57f24
2.2 Mertanisl 23 1 2 bubmmorexa [OK
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. Xumus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 0 0 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe U pOBbIE
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
DJIEKTPOHHOE CTPOEHUE aTOMa yIJiepo/ia
(ocHOBHOE U BO30YXJAEHHOE COCTOSHUS). | 0 0 bubmuorexa [JOK
BanenTHble BO3MOXHOCTH aTroMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
[IpeameT 1 3HaYEHUE OPraHUYECKON
bu6mmoreka [IOK
XUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu 1 0 0
. https://m.edsoo.ru/3686e6f5
OpPraHUYECKUX COECIMHEHUM
XUMHYECKasi CBSA3b B OPraHUUECKUX
coenuHEeHUsX. MexaHu3mbl 00pa3oBaHUs | 0 0 bubnuorexa [JOK
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://m.edsoo.ru/8d39f5¢c8
CBsA3EH
Teopus cTpoeHUsT OpraHUYECKUX | 0 0 bubnnorexka [JOK
coenuaenuit A. M. Bytneposa https://m.edsoo.ru/9e595cb8
Buasl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE | 0 0 bubnuoreka [IOK
3¢ (EeKTh B MOJIEKyIaX OPraHUYECKUX https://m.edsoo.ru/b0e61661
COeTMHEHNN
[IpencraBnenue o knaccupukaum u
P ¢ bubnmoreka [JOK
CHUCTEMaTUYecKasi HOMEHKIaTypa 1 0 0
https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BEIeCTB
Knaccudukanus peakuuii B | 0 0 bubnnorexa [JOK

oprT: aHUYECKON XUMUM

https://m.edsoo.ru/ba5706aa




Cucremarusanusa 1 0000IeHNE 3HAHUN

bu6mmoreka [IOK

ankeHoB. [IpaBuno MapkoBHHKOBa

8
10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
9 dbopMyIia, HOMEHKIIATypa U U30MepHs, bubmmoreka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJI
10 duznyecKknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxaeHue ankaHoOB B IIPUPOJIE.
PP bubmuorexa [JOK
11 CriocoObI moTyueHus 1 IpUMEHEHNE
https://m.edsoo.ru/259b0asSb
aJKaHOB
[{uknoankansl: o6mmas Gopmyna,
HOMEHKJIaTypa U U30MEpHsI
12 0C06GHHOC'ZI£) c OeHI/ISIpI/I X’I/IMI/I‘-IGCKI/IX bubmorexa [TOK
N P https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI OJyUEHUS U
MIPUMEHEHUE
Pemienne pacu€THbIX 3324 Ha
ompeieTICHuEe MOJIEKYJIAPHON (OPMYJIBI
13 OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM bubnnoreka [JOK
JOJIIM aTOMOB DJIECMECHTOB, BXO/ISIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucTeMaTu3anusa u
000011ICHIE 3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as
OpMyJia, HOMEHKJIaTypa, SJICKTPOHHOE
dopmysa, ypa, P Bu6nmoreka [LIOK
14 Y NIPOCTPAHCTBEHHOE CTPOCHUE
https://m.edsoo.ru/273b0ale
MouieKkyJl. CTpyKTypHasi M IIUC-TPaHC-
M30MepHs aJTKEHOB
15 du3nyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK

https://m.edsoo.ru/21069ccd




CrniocoOblI oTy4eHus U IpUMEHEHUe

bu6mmoreka [IOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padora Ne 1 mo teme
" bubmmoreka [JOK
17 [Tonydyenue sTuIECHA U U3yYEHUE €r0
. https://m.edsoo.ru/0941eed8
CBONCTB
Pemenne pacy€THbIX 33124 HA
18 ompezieNieHue MOJICKYJIIPHOU (popMyIIBI bubmmorexa [IOK
P YIAp pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOIo BellleCTBa
AJKaueHbl: CONPsHKEHHBIE,
bubmuorexa [JOK
19 M30JIUPOBAHHBIC, KYMYJIUPOBAHHbIC.
https://m.edso00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JUCHOB https://m.edsoo.ru/e561253d
)1 CriocoObI nostyueHus U NpUMEHEeHHe bubnnorexa [HOK
aJIKaJuECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as
2 (dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE bubnnoreka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbccdc
MOJIeKy, (pu3ruecKre CBONCTBA
. bubnuotexa [JOK
23 XUMHUYECKUE CBOMCTBA aJIKUHOB
https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakliK HA TPOMHYIO bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObI MoTy4eHus ¥ TPUMEHEHUE bubnmoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacd€Tsl 10 ypaBHEHUIO bubnuorexa [JOK
XUMHYECKOU peaKkuu https://m.edsoo.ru/5db8e526
27 Cucremarusanus 1 0000IeHNE 3HAHUT




I10 TEMEC

ApEHBI: TOMOJIOTUYECKUH s, 0OmIast
dbopMmyiia, HOMEHKIIATypa. DJIEKTPOHHOE

bubmuorexa [JOK
28 U TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
https://m.edsoo.ru/a92a7094
OcH301a B TOJIyoJa, uX (PU3UIECKHE
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU bubmmoreka [JOK
3aMeIIeCHUS https://m.edsoo.ru/a44alaed
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
bubmuorexa [JOK
30 MIPUCOCIUHEHMUSI, OKHCIIEHUE TOMOJIOTOB
https://m.edsoo.ru/a44alac4d
OeHsona
31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB bubnnoreka [JOK
cTupoia https://m.edsoo.ru/d5018a54
Pemenue pacy€THbix 3a1a4 Ha
32 ompeieTICHUE MOJICKYJIAPHON (OPMYJIBI bubmmorexa LHOK
p yAp pMYy https://m.edsoo.ru/53461a2c
OpPraHUYECKOI0 BeIlleCTBa
13 Croco0bI 1oy4YeHus U IpUMeHEHNe bubnuorexa [JOK
apeHOoB https://m.edsoo.ru/6£717d09
34 ['eneTnueckas CBA3b MEXKAY
Pa3IMYHBIMU KJIAaCCaMU yTJIEBOJAOPOJIOB
Pacu€tel o ypaBHEHUSIM XUMHUECKUX
35 peakuuii. CuctemaTuzanus u
0000111eHIe 3HAHUI 110 TeMe
36 [Tpuponnsriii ra3. [lonmytHble HEPTIHBIE
ra3bl
37 KameHHbI# yroiib ¥ TPOYKTHI €T0 bubnmoreka [JOK
nepepaboTKu https://m.edso00.ru/69b3398b
38 HedTb 1 criocobs! €€ mepepaboTKH. bubnmorexa [JOK




[IpumeneHne MpoayKTOB nepepaboTKu
HePTH

I'eneTnueckas cBI3b MEXKOY

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

39
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
l"amoreHONpPON3BOAHBIE YTIIEBOAOPOIOB:
40 IIEKT OHH(I:e CT OCHI/Ie'y CaKINHU ’ bubmmorexa [IOK
P POCHHE P https://m.edsoo.ru/82b4d759
3aMeIleHUs TajJoreHa
JleWicTBue 1Ie04uei Ha
41 rajJoreHIpou3BoAHbIe. B3anmozaencreue
JUTAJIOTEHAIKAHOB ¢ MAarHUEM U ITMHKOM
42 CucremaTtu3zanus u 0000IIeHHE 3HAHUN bubnnoreka [JOK
1o paszaeiny "Yriaerogopoas!" https://m.eds00.ru/20e89122
43 KonTtponpsHast pabora o Teme bubmmorexa [IOK
"YraeBogopoibr" https://m.eds00.ru/95¢9¢298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH s, oOmas ¢popMmyia,
P (opary bu6mmorexa [IOK
44 CTPOEHHE MOJIEKYJI, U30MEPH,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kjlaccuduxamus,
duznyeckue cBoiicTBa
45 XUMHYECKUE CBONCTBA MPEACIIbHBIX bu6mmoreka [JOK
OTHOATOMHBIX CIUPTOB https://m.edsoo.ru/26ee34fe
46 CniocoObI MoTy4eHus U IPUMEHEHUE bubnmnorexa [JOK
OTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/484100000000000
[TpocTeie 3¢upHl: HOMEHKIIATypa U
47 I/ISlz)Me us cEC(I:6GHHOCTI/I (bH:;IZEeCKI/IX u bubnmorexa LHOK
pH, . https://m.edsoo.ru/c2c788b2
XUMHUYECKHUX CBOMCTB
43 MHoroaToMHbI€ CIIUPTHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TTIMLHCPHUH, UX

https://m.edsoo.ru/ee4d84aa




(1)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA

CriocoObI mostyueHus 1 IpUMEHEHNE

bubmuorexa [JOK

49
MHOI'0OaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOCHUE MOJIEKYJIbI,
50 ¢u3nueckue cBoicTBa. TOKCUYHOCTD bubmmorexa LHOK
' https://m.edsoo.ru/2ce726f8
denomna
bu6 e OK
51 XuMHYECKue CBOIMCTBaA (heHoIa nonmorexa I
https://m.edsoo.ru/037ca5f9
57 Crioco0blI MOTy4YeHHS U IPUMEHEHUE bubnnoreka [JOK
denomna https://m.edsoo.ru/c77ddf4c
[TpakTuueckas pabota Ne 2. Pemenue
bubmuorexa [JOK
53 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edsoo.ru/fdOced09
CrupTsl 1 PeHOBI
54 CucremaTtu3zanus U 0000IICHHE 3HAHUN bubnuorexa [JOK
10 TEME https://m.edsoo.ru/1810cb9b
AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpOEHUE KapOOHUIHHOU TPYTIIIHI; bubnnoreka [JOK
TOMOJIOTUYECKHE PAJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, ©30MeEpHs 1 HOMEHKJIaTypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE bu6mmoreka [JOK
CBOICTBA; pEaKUH MPHUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiiuu okHCIIEHUS U KaUueCTBEHHEBIC bu6mmorexa [IOK
peaknu albAETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoOsI TOTy4YeHUs albJACTUIOB U bubnuorexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE IIPE/IETbHBIE
p bu6nmoreka [JOK
59 KapOOHOBBIEC KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113




60 W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnnoreka [HOK
KHCIIOT, UX (PU3HUECKUEe CBOMCTBA https://m.edsoo.ru/700cc87b
61 XHUMHYECKUE CBOMCTBA MTPEACIIbHBIX bubmmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOICTB MypaBbUHOU
62 KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HEMIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JTUKApOOHOBBIX, THAPOKCHKAPOOHOBBIX
https://m.edsoo.ru/83a08773
kucinort. [IpencraBurenu BpICIINX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoObI nostyueHus U NpUMEHEeHHe bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065¢9d
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsIII,
66 obmas popmyia, nsomepus u bubmorexa HOK
pMYyJ1a, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duznyueckne 1 XUMUYECKHEe CBOMCTBA bubmuoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
68 YPaBHEHUIO XUMUUYECKOW PEaKlUu, Ha
orpeziesieHue MOJIEKYJIIpHOH (popMyIbl
OpraHMYECKOT O BEIIECTBA
[IpakTuueckas padora Ne 3. Perenue
bu6mmorekxa [IOK
69 AKCIEPUMEHTAJIBHBIX 3aa4 110 TEME

"KapOoHoBbIe KUCIOTHI. ClIOKHBIE

https://m.edsoo.ru/486671fb




70

a¢uper"
XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOMCTBA (THIPOIIU3)

bubmuorexa [JOK
https://m.edsoo.ru/al9¢c5b98

71

72

73

74

Oco0eHHOCTH CBOICTB KHUPOB,
COACPpKAMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

Mp11a KaK COJIM BBICHIHX Kap6OHOBBIX

KHCJIOT, UX Morotiee aeiicteue. IlonsaTue

O CHHTCTHYCCKHUX MORIIINX CpeI[CTBaX
(CMC)

['eneTnueckas CBI3b YIJIIEBOAOPOAOB U
KHUCJIOpOACOACPKAINX OPTaHUYCCKHUX
BCIIICCTB

Pacuétpl o ypaBHEHUSIM XUMHUYECKUX
peakiui

bu6mmoreka [IOK
https://m.edsoo.ru/b0331922

bubmuorexa [JOK
https://m.edsoo.ru/3¢566565

bubmuorexa [JOK
https://m.eds00.ru/56790c96

75

76

77

Cucremarusanus 1 0000IeHNE 3HAHUT
10 TEME

OO01mmas xapakTepucTUKa yIriIeBOI0B U
KIaccuuKanus yrieBooB (MOHO-, I1-
U TIOJICaxapu/ibl)

MOHOC&X&pI/IHHZ (I)I/I3I/I‘IGCKI/IC CBOMCTBa
N HaXOXJCHUC B IIPUPOAC

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6nmmoreka [JOK
https://m.edsoo.ru/7a9693al

bu6mmorexa [IOK
https://m.edsoo.ru/b4bdda2d

78

[IprMmeHeHue T0KO03bl, €€ 3HaUeHue B
KU3HEJEATEIIbHOCTH OpraHu3Ma

bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d

79

80

Jucaxapunpl: caxapo3a, MaJIbT03a U
nakro3a. HaxoxeHue B npupoe u
MIPUMEHEHHE JUCcaxapuioB

HOJII/IcaXapI/IIlLII CTPOCHUC

bubmuoreka [JOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [JOK




MaKpOMOJIEKYJI, PU3NYECKUE U
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE

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

bu6mmoreka [IOK
81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX
https://m.edso00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
bu6mmoreka [IOK
82 ompeieJICHUE A0IU BbIXO/a MPOIYKTa
https://m.edsoo.ru/7fde47ef
PEaKIMK OT TEOPETUUYECKHA BO3MOKHOTO
23 CucremaTtu3zaius U 0000IICHHE 3HAHUN bubnuorexa [JOK
10 paszeny https://m.edsoo0.ru/08d4364c
KonTtponbsHast pabora no Teme
84 "Kucnopoacoaepkaiiiue opraHu4eckue bubmmorexa [TOK
P " P p https://m.edsoo.ru/42c6678¢
COCTMHEHUS
AMWHBIL: KTacCH(pUKAIKS, CTPOCHUE
85 MOJIEKYI1, 001ast popMyIia, H30MepHs bubmmorexa [TOK
Yo PMYIIa, Iv) ’ https://m.edsoo.ru/efaZe6ca
HOMCHKJIaTypa U (U3NIECKUE CBOWCTBA
36 XuMHUECKUe CBOMCTBA alnu(paTHIecKux bubnnoreka [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
. bubnuorexa [JOK
87 0COOEHHOCTH XMMHYECKUX CBOMCTB
https://m.edsoo.ru/39cd21f1
aHWJIMHA
28 CriocoObI 1oy4YeHus U IpUMeHEeH e bubnnoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/eal38763
AMMHOKHUCIOTBI: HOMEHKJIAaTypa U
29 uzomepus, (Pu3nuecKue CBOMCTBA. bubnmoreka [JOK
OTtnenbHbIC IPEICTABUTENH O https://m.edsoo.ru/d1773e80
AMHUHOKHCIIOT
90 XUMHUYECKHE CBOMCTBA AMUHOKUCIIOT, UX bu6mmoreka [IOK

OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.

https://m.edsoo.ru/77df705a




Cunres n TUAPOJIN3 IICIITUA0B

benku kak npupoAHBIE TOIMMEPHIL;

bubmuorexa [JOK

o1 CTPYKTYpbI O€JIKOB https://m.eds00.ru/429¢9899
. bubmmoreka [JOK
92 XUMHYECKUE CBOICTBA OEITKOB hitps://m.edsoo.ru/6237306d
A3oTcozeprKalie reTepouKINIecKue
93 coem/IHerm. HyKJIeI/IH(I:BBIe KHUCJIOTHL: buGnnorexa LIOK
https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTUYECKAS POJIb
[IpakTuueckast padora Ne 4. Pemenue
94 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
"A3oTcoieprKalie OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coeqnuenusa”
[TpakTuueckas pabota Ne 5. Pemenue
95 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHui"
KonTponbHas pabota mo Teme
96 "A30TcoaepKallue OpraHnYeCcKue bubmmorexa [TOK
" https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIE TOHATUS XUMHUH
97 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U bubnnoreka [JOK
METOJbI UX CHHTE3a —IIOJIMMEpU3aus U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHC AU
08 IIimactmaccel. YTuianzanusa u bu6mmorexa [IOK
nepepaboTka MmiacTuka https://m.edsoo.ru/82242e0f
99 DacToMephl: HaTypaJIbHBIN bubnmoreka [JOK
CHHTETUYECKHE Kayuyku. Pe3una https://m.edsoo.ru/246103ec
100 Bounokna: HarypanbsHbIe, bubnmoreka [JOK




HWCKYCCTBEHHbIE, CHHTETUUYECKUE. https://m.eds00.ru/5963a601

HOJII/IMepBI CIICHHUAJIbHOI'O Ha3HAYCHUA

[TpakTuueckas padora Ne 6. Pemenue

101 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 0 1 buGnnorexa LIOK

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

"Pacrio3HaBaHue miacTMacc U BOJIOKOH"

O00011IeHIE U CUCTEMATHU3ALUS
bubmuorexa [JOK

102 1 0 0
H3YHCHHOTO MaTepHala 1o Teme https://m.edsoo.ru/6a22ble8

"BpICOKOMONEKYISIpHBIE COETUHEHUS"

103 0 0 0

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 3 6




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3oBaTe/IbHBIE
padoThbI padoThI pecypenr

1 AtoMm. CocTaB aTOMHBIX sijiep. XUMUYECKUM 1 0 0 bubmmoreka [JOK
aneMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

) CtpoeHue 3NeKTPOHHBIX 000JI0YEeK aTOMOB, 1 0 0 bubnnorexa [JOK
KBaHTOBBIC YUCJIa https://m.edsoo.ru/b4d9fffa

3 Kiaccudukanmss XuMHUECKHX 3JIEMEHTOB (-, 1 0 0 bubnnorexa [JOK
p-, d-, f-aeMeHThI) https://m.edsoo.ru/61294af9

4 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM 1 0 0 Bbu6motreka [JOK
opouTaIIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpaLlU aTOMOB

5 3neMeII{)TOB B OCHOEI){OI\?[]II)/I EOS6Y)K}1§HHOM 1 0 0 bubmmorexa [TOK

https://m.edsoo.ru/8149e846

COCTOSIHHH

6 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 0 0 bubnmnoreka HOK
DNeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cUcTeMa XMMHU4YeCKHUX 3yeMeHToB /. 1. 1 0 0 bu6mmoreka IIOK
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.edsoo.ru/16957¢01
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

g XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU 1 0 0 bubnuotexa [JOK
MPOCTBIX U CI0XKHBIX BEIIECTB IO IPYIIIIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110 1 0 0 but6mmoreka [IOK




TEMC

Bunsl xumndeckoul cBs3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

https://m.edsoo.ru/8fad2942

bubnunorexa LIOK

10
Bonopoanas cBsizb. MexMonekysipHbie https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BaneHTHOCTD U BaJ€HTHBIE BO3MOXHOCTH
11 aToMOB. CBS3b JIEKTPOHHOU CTPYKTYPhI bubmmorexa [IOK
' P TPYRIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHUAX: COCTAB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MonekyasipHOTo 1
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 [lonsATHE O IMCHEPCHBIX CUCTEMAX. bubmmoreka [JOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOPaAx https://m.edsoo.ru/da2c70e4
HctunHbBIE paCTBOPHI: HACKHIIIEHHBIE U
bu6mmoteka IIOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ UCOIb30BaHUEM TTOHITHI
17 "MaccoBas JOJId PaCTBOPEHHOIO BemecTsa" bubnuorexa [IOK
. P P . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAs KOHIEHTPALIS
13 Knaccugukanus 1 HOMEHKIATypa bu6muoreka [JOK
HEOPraHUYE€CKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [{OK

TEMC

https://m.edsoo.ru/8d2c6a3a




Kontposbnas padota mo temam "CtpoeHue
aroma. [leproauueckuii 3aKOH U

bu6nmoreka [IOK

20 [lepuoanueckas cuctemMa XUMHYECKUX
P " on https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTooOpa3ue BemecTs"
Knaccugukaius XuMHuecKux peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
21 3aKOH COXpPaHEHUsI MACChl BEUIECTB; 3aKOH bubnrorexa LTOK
P ’ https://m.edsoo.ru/6335cdd2
COXPAHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKUX PEaKLHIX
2 Tennobie A3 (HEKTh XUMUUSCKUX PEAKIIHH. bubnnoreka [JOK
TepMoXuMHU4YeCcKHue ypaBHEHUs https://m.edsoo.ru/d1db86da
7 Bbluncnenus no ypaBHEHUSAM XUMHUYECKUX Bbu6moteka [JOK
peakuuil 1 TEpPMOXUMHUYECKUM YPABHEHUSM https://m.edso0o.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanms u xatanuzaropsl
25 ['omoreHHsbIe U reTeporeHHbIE peakuu
ITpakTuyeckas padora Ne 1 mo teme "Bnusuue
26 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh bubamorexa LOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON pEeaKINH
7 O6patumbie 1 HEOOpATUMBIE PEAKITUH. bubmuoreka [IOK
XHAMHUYECKOE PAaBHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme "BrusiHue
28 a3JMYHBIX (DAKTOPOB Ha MOJIOKEHUE bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
XUMHYECKOTO paBHOBECUS
79 OnexTponuTHueckas aucconuanus. CUibHbIE bubmuoteka [IOK

U cla0ble QJICKTPOJIUTHI. CrencHb

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




Jucconnanmumn

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bubnunorexa LIOK

30 acTBOpoB. Bomopoansiii nokazarens (pH
PacTEOpOB. BOAOPOA (PH) https://m.edso0.ru/3966¢a89
pacTtBopa
31 I'mpponus coseld. Peaknuu, nporekaronye B bubnuoreka [JOK
pacTBOpax dIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINHU B PACTBOPAX bubnmorexa LHOK
P P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
13 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH. bubnmorexa [JOK
Baxxneillne oKMCIUTEIN U BOCCTAHOBUTENIH https://m.eds00.ru/56226060
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) Bu6moteka [JOK
Oaslanca https://m.edsoo.ru/fb691387
35 DNEeKTPOIU3 PACTBOPOB U PACIIABOB BELLIECTB bubmmorexa [IOK
P p P P m https://m.edsoo.ru/93fb97d2
bubmmoreka IIOK
36 Pemenue 3a1a4 pa3mu4HbIX TUIIOB
https://m.edsoo.ru/5a859d16
37 Pemrenue 3amau pa3nuyHbIX TUIIOB brbmmorexa [OK
ladp https://m.edsoo.ru/5afa265d
18 Cucremaru3zanus u 0000IIEHUE 3HAHUM 110 bubmuoreka [IOK
Teme "XuMuueckue peakuun' https://m.edsoo.ru/c161eb85
39 KonTponbHas padbora no teme "Xumuueckue bubmuoreka [IOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B [lepuoanueckoit
40 CUCTEME XMMHUYECKHUX 371eMeHToB /1. 1. bubnmnoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aTomMoB. PU3NYECKHE CBONCTBA HEMETAJIIIOB
41 AnnoTponusi HeMeTaJlIoB (Ha mpuMmepe bubmuoteka [IOK




KHCJIOPOJIa, cepbl, hocdopa u yrieposia)

Bopopona: nonyuenue, pusndeckue u

https://m.edsoo.ru/ef92c¢91c
bubnunoreka LIOK

42 .
XUMHYECKUE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI
43 NONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE bubamorexa LIOK
JHCHIL, https://m.edsoo.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxxkneiue
44 KHACJIOPOACOIEPKAIME COEANHEHUS bubmmorexa LOK
poAcoAEpHall a https://m.eds00.ru/6b3255¢6
rajJJoreHoB
JlaGopaTopHble U TPOMBIITUICHHBIC CITOCOOBI
bubnunoreka LIOK
45 noJtydeHus ranoreHoB. [Ipumenenue
. https://m.edsoo.ru/6971aca4
rajJlIor€HOB U UX COSIMHEHUN
[IpaxTnueckas padora Ne 4. Pemenue
bubnunoreka LIOK
46 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/8b26fecd
T"ajmorensl
Kucnopon: nabopaTopHblie ¥ MPOMBIIITIEHHBIE
47 CIoCcOoOBI MOyUeHusl, Pu3nyecKue u bubmuoreka [IOK
xumuueckue cBoiictBa. O30H. [Ipumenenune https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bubnuoreka IIOK
48 Oxcupl ¥ IEPOKCHUIBI !
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3sInuHBIX THIIOB bubmmorexa OK
p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XIE€HUE B IPUPOJIE, CITOCOOLI
50 HOJI': YEHUS (bmnqecmfe E XUMHUYECKHE bubnmorexa LOK
2, ’ https://m.edsoo.ru/46afaecl6
CBOMWCTBa
bubmunoreka IHOK
51 CepoBoaopo, Cyabpuast 3

https://m.edsoo.ru/7¢875999




Kucnoponcoaepkaiiue CoeTMHEHUSI CEPHI.

bu6nmoreka [IOK

52
Oco0eHHOCTH CBOMCTB CEPHON KHCTIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Permenue
" bubmmoreka [JOK
53 AKCIIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
R " https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI
54 IOy YEHUs q)nanecmll)e E XUMUYECKHE bubmmorexa LIOK
2, ’ https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponconepskanue coeinHeHNs a3oTa. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa U €ro COCIMHEHUM. bubnnorexa [JOK
A3oTHBIE yn0OpeHus https://m.edsoo.ru/129f5059
dochop: HAXOKACHHUE B IPUPOJIC, CIIOCOOBI
dop pHp bubnunoreka LIOK
57 MoJTy4eHus1, GU3NYECKUE U XUMUYECKHE
2 https://m.edsoo.ru/9a6b43ec
cBoiictBa. Dochuasl u hochun
53 Oxkcunsl hocdopa, pochopconepxarme bubnnorexa [JOK
kucioTel. Conmu hochHopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUN. bubnnorexa [JOK
dochopHbie ya1oOpeHus https://m.edsoo.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue
60 SKCIEPUMEHTAIIbHBIX 3aa4 1o Teme "A30T U brbmmorexa [TOK
p A " https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYraepod: HaXOKIEeHHE B IPUPOJIE,
P pap Bu6mmotexa 1JOK
61 AIJIOTPOIIHbIE MOAUPUKALNY; GU3HUECKUE U
. https://m.edsoo.ru/1eb1919¢
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
& Oxkcun yrinepona(Il), okcun yraepoga(IV), bubnmnoreka [JOK
YTOJbHAs KUCIIOTA U €€ CONN https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmnoreka [JOK




https://m.edsoo.ru/6029b609

Kpemuuii: HaxoxJ1eHue B MPUPOJE, CIIOCOOBI

bu6nmoreka [IOK

64 ony4yeHus, (GU3NYECKHUE eCKHe
HOIYHCHIS, (PUIMHCCKHE H XHMIHCCKH https://m.edsoo.ru/143558ab
CBOMCTBA
65 Oxcun kpemuusi(IV), kpeMHueBast KUciaora, bubmmoreka [JOK
CUJINKATBI https://m.edsoo.ru/3170e7bl
. bubnunorexa LIOK
[IpuMeHeHne KpeMHHS U €T0 COCTMHECHUM.
66 CTeKIIO. oro HOMVIeHe. BIAL CTeKIa https://m.edsoo.ru/393cdac0
K10, y » B T https://m.edsoo.ru/5823cefb
bubnunoreka LIOK
67 Pemenne 3ama4 pasnuyHbIX TUIIOB
https://m.edsoo.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnnorexa [JOK
teme "Hemeramanr" https://m.edsoo.ru/6e864db5
bubnuoreka [IOK
69 Kontponbnas padota nmo teme "Hemetamisr" 1
https://m.edsoo.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIbHOM paboThI, bubmuoreka [IOK
KOPPEKIIUS OIIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHUCTEME XMMHUYECKUX DJIEMEHTOB. bubnuoreka [{OK
Oco0eHHOCTH CTPOEHUS DIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J109€K aTOMOB METaJJIOB
7 Oo6uue ¢puznyeckre CBOMCTBA METAIJIOB. bubmmnoreka HOK
[IpuMeHeHHe MeTaIOB B OBITY U TEXHHUKE https://m.edsoo.ru/51dac9d3
but6mmoreka [IOK
73 Cnnasel MeTaiioB. Koppo3usi meTasioB
PP https://m.eds00.ru/42b872¢3
74 Pemtenue 3agad pa3IudHBIX TUIIOB bubmmorexa TIOK
P https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHYECKUN PsiJi HAIPSHDKEHNI bubmuoteka [JOK




MeTauioB. O0IIMe COCOOBI MOTYyYEHUS
METAJIIIOB

OO6mras xapakTeprucTuka MeTaiioB [A-rpynmsr
[lepuonnueckoil cUCTEMbI XUMUYECKUX
ajeMeHTOB. HaTpuii u kanuii: moiaydeHue,

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

bu6nmoreka [IOK

76 .
¢bu3nyeckre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCIMHEHU I
O6mas xapakrepuctuka metamioB ITA-
rpynisl [leproanyeckoit cuctemsl
77 XUMHUYECKUX HJIEMEHTOB. Maruui u KajabLUn: bubnnoreka [JOK
MOJTy4eHUE, PU3NICCKUE K XUMUICCKHEC https://m.edsoo.ru/7c¢3e49c0
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeOUHEHUN
78 XKéctkocTh BOMIBI M CLIOCOOBI €€ yCTPaHEHHS bubmmorexa [IOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHuil: nony4yeHue, Gusndeckue u bu6nunorexa LIOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edso00.ru/0e79b266
AmMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCHUA
80 AIFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS brbmmorexa [TOK
> TP ’ https://m.edsoo.ru/5d12d318
UX IPUMEHEHUE
81 Pemrenne 3aia4 pa3inuyHbIX TUIIOB
IIpakTryeckas pabora Ne 7. Pemenue
bu6nunorexa LIOK
82 JKCIIEPUMEHTAIBHBIX 3a]1a4 [0 TEME
" " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TIOATPYTIIT
OO01mas xapakTeprCcTUKa METANIOB TOOOYHBIX
. bubmuoreka [JOK
83 nonrpymnn (b-rpynm) Iepuoauueckoii

CUCTEMBI XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/610d7431




dusnyeckne ¥ XUMHUUIECKHE CBOMCTBA XpoMa u

bu6nmoreka [IOK

84
€ro COCIMHEHUI, UX TPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxwueiime coelMHEeHNs Maprasiia.
bubnunorexa LIOK
85 [TepmanranaT kajiusi, €ro OKUCIUTEIbHbIE
. https://m.edso00.ru/039d69c8
CBOICTBa
26 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA MEIH U bubnunorexa LIOK
€€ COCIMHEHUI, UX IPUMEHECHUE https://m.edsoo.ru/2bc0f954
dusnueckre ¥ XUMHUYECKHE CBOMCTBA JKeye3a
87 u ero coenuaenui. Ilonyduenne u npuMeHeHe bubnnorexa [IOK
P oA P https://m.edsoo.ru/1b78741
CILIABOB JKeje3a
dusnueckne U XUMHUYECKHE CBOMCTBA IIUHKA U
. bubmuoreka [{OK
88 €ro COCIMHEHUM, UX TPUMEHECHUE.
https://m.edsoo.ru/b1f2beal
'iapoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubnunoreka LIOK
89 SKCIEPUMEHTAIBHBIX 3a71a4 10 TEME
" " https://m.edsoo.ru/abe352ea
MerTannbl TOOOYHBIX TOATPYIITT
90 Pemenue 3amay pa3sInyHBIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/a8b83d83
91 O06001eHre U cucTeMaTr3alus U3y4eHHOTO bubmuoreka [IOK
MaTepuaia 1o reme "Meramsr” https://m.edsoo.ru/e91{fe975
bubnuoreka IIOK
92 Kontponbnas padota nmo teme "Mertanibr" 1
https://m.edsoo.ru/83f63ea3
93 AHanus pe3yabTaToB KOHTPOJIBHOMN padoThI, bubmuoreka [JOK
KOPPEKIIHSI OITHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN yCTOUYHUBOTO
94 a3BUTHS denoBedecTBa. IloHITHE 0 HAYYHBIX bubnnorexa [IOK
P ' Y https://m.edsoo.ru/080fe 10
METOIaX UCCIEI0BAaHUS BEIIECTB
95 Hay4nble IpuHIKIIBI OpraHU3auu bubmuotexa [IOK




XUMHYECKOTO MPOU3BOJICTBA.
[TpoMbIeHHbIe CTIOCOOBI TOTYYSHUS
Ba)KHEHUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroIen 1 bubmmoreka [JOK
CpELBI U €T0 ITOCHENCTBUSA https://m.edsoo.ru/9f11bf51
97 XuMus U 310pOBbE ueaoBeka. JlekapcTBeHHbIE | Bbu6mmotexa [JOK
cpencTBa https://m.edsoo.ru/a6552721
98 Xumus nuiim. Poas Xxumun B o0ecrieyeHun 1 bubnuoreka [IOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u napdroMepHbie CpeAcTBa. 1 bubnmorexa [JOK
berToBas xumust https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHene
100 CTPOMUTENbHBIE U KOHCTPYKIIMOHHbIE 1 bubmorexa LIOK
https://m.edsoo.ru/61e69003
MaTepuabl
101 XuUMHS B CEJIbCKOM X03siiicTBe. Opranuyeckue | bubnnoreka [JOK
1 MUHEpaJbHbIE y100pEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus U 0000IICHUE 3HAHUM 110 1 bubnuoreka [{OK
TEME https://m.edso0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.W. Xumus 10xi1. YrmyOneHHbIi
ypoBeHb. 2022
Epemun B.B. Ky3pmenko H.E,. Tepenun B.1. Xumus 11k, YrnyOneHHbIi

ypoBeHb. 2024

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Caiit nundopmanmonnoi nogaepxku EI'D B CBepanoBckoit o0nacTu

http://ege.midural.ru/

https://resh.edu.ru/

https://rosuchebnik.ru/

https://www.yaklass.ru/

http://www.virtulab.net

denepaibHBIN HHCTUTYT NeJarorndyeckux uaMepenuit http://fipi.ru/

bu6moreka I{OK https://m.edsoo.ru/da42d5a9
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