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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 o01ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHU «CrTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHUslT Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanHusi ywammxcs 10-11 kimaccos.
WN3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB UIKOJbI, HEOOXOAMMYIO IS
aJlanTauy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
IpOAODKEHNs OOydeHHUsi B OpraHu3alusx Mpo(eccrOHaTbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJHOW U3 TPUOPUTETHBIX JUCLMILIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4aeT
HOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHMH K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil o
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3alusi KOTOpoill oOecneuyuBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWHU, oOulleil crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUsS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYPHUPOBAHUS M TOCIIENOBATEIBHOCTH
U3y4YeHUs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COJAEPKAHHE, 00S3aTEIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro IO 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 HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

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

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COAEpKaHMUs y4eOHOro MpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABIISIIOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOentryanbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYIUIyOJEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUSI HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacIlIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro 00pasoanus. Hapsgy c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll  00pa30BaTEIBPHOM MPOTPpaMMBI CpPeAHEro o0Iero ooOpa3oBaHHS
U3y4yeHUe ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu  nipeamMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUs
SBIIIOTCS  yIIyOn€HHBIE Kypchl — «Opranwdeckas xumusi»y U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoIX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpPKAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznuuusax 06a3oBoro W yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETa.

OcHoBy cojepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJn€éHHOM YpOBHE H3y4eHMs MpeaMera oOecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
DJIIEMEHTaX U CBOMCTBaX MX COCJUHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PeaKIfii, pacCMaTPUBAEMbIX C TOUKHU 3PECHUS XUMUYECKOU KUHETUKHU
U TepMoauHamMuKku. W3ydeHume mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XMMHUYECKHX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOEHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TIPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaensaeTcsa 0co00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEp)KaHUE KypCOB XHUMHH
yTIIyOJIEHHOTO YPOBHS U3YUYCHHS IS KJIACCOB OMPeAeEHHOro mpodus (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOmel cucreme
MPEAMETHBIX 3HAaHMM) OKa3bIBAIOT BIMSHUE CMEXKHBIE TIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa JJIs KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuaia mo obmed xumwun. [Ipu
W3YYCHUU TIpeJMeTa B JAaHHOM Ciydyae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJsspHasi Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



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

B TO Xe BpeMs B cCoAEpKaHWM TMpeaMeTa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yACIbHBIA Bec OyleT MMETh OpraHuyecKas
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 CBSI3SIX C YYEOHBIMM TIpeAMETaMM, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnactell «EcrecTBeHHO-HAay4yHBIE MOpeaMeThD», «MaTeMathka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpeamera «XuUMUs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISIETCA (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIPHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenne
TOM 3a7auu Ha YOIyOJIEHHOM YpOBHE U3YUYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEICTABICHUN: O MaTEepUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPOIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecreueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
00eCTieYeHUN PAIIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyIbTYpPhl YEIOBEKA, a TAKXKE JKOJOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPHUHIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTRA;

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

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HAHWS,
HEOOXOJUMBIX I MPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEIIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMBl CPEIHEro oOmero oOpa3oBaHUs NPH HU3YYEHUU
npeaMera  «XuMHUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LIeJU U 331a4H, KakK:

BOCIUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOlecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX
crocoOHoCTe oOydvaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHON NMPo(dheCCUOHAIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPbI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero odpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
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
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsI3U (OOMEHHBIN U JIOHOPHO-
aKLUENTOpHbIN). TUIbl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, [BOMHAasE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykiIeopuiae u
anekTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYECKUX COeOUHEHUH. MomnekynspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHas. M3omepuss. Buapl u3omepum: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KinaccupUKaMK OpraHnyeckux BeniecTB. IlloHatue o
bynkuuoHaasHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocT W KiaccuUKalUs OpraHUYecKux peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTAaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHUU
(nnaBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, Sp°-
ruOpuau3anns aTOMHBIX opOuTanel yriepona, o-cBsi3b. dusmueckune cBOMCTBa
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 ¢popmMmyina, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKUX CBOMCTB MajibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB, Sp*-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIMH IPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHUE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011ast hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpHU3alnH, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmMmysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIbHBIX PaJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ 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 MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIYy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
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)), kaduecTBeHHOe 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 U FaJIOTE€HIPOU3BOHBIX 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. BOIOpOIHBIE 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. CrocoObl MOTy4YeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKLUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAs peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snupa. duszndeckue cpoilicTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETHUIbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE allbJIETH/I0OB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAINM, PEAKUUU C YYaCTUEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OJyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEP KAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE U MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmasna M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe 3PUpoB Lestoia03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PacTBOPUMOCTbD PA3JIMYHBIX COUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTU]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANIbHBIX 3a7a4 1Mo temMaM «ChupTel U
dbenomnwly, «KapooHoBbie KUCIOTHI. CII0KHBIE YPUPHDY.

A3o0Tcoaep:Kalue OpraHnv4ecKue cCoeJuHeHu .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas Gopmyiia, U30MEpHsi, HOMECHKJIATypa M (HU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TMPEACTaBUTEIbL aMMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKYyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHwiInH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKne CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHOMW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 U TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMNCTBA OEIKOB: TUIPOJIU3, JACHATYpallus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

ODKCHEPUMEHTAJIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkaniue OpraHUYEeCKue COCIMHCHHUS) u «Pacmo3naBanue
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



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

[TomumepHbie Matepuanbl. I[lmactmacchl  (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

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 0o0Opa3liaMy 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 OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
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, OMpPENEICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanust MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
OSHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: moje3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMruieckiux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpALIMU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

Ilepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEpUOAUYECKOrO 3aKOHA U llepuoanueckor cuCTEMbI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ TepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJECHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJauHa CcBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucremax. MctuHuble pactBophl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

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 XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTEeHHbIEC peakuu. Katann3 u kaTanu3aTtopsl.

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

Onextponutuyeckas aucconuanusi. CuibHbIe UM cJIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienounas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
OkucnauTeNh W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJITaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (GU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoOibl. BaxkHenmume KUCIOPOACOAEPIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHUM.



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, cyinbduasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOThI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B Tmpupojie, CHocoObl MOdy4yeHus, (U3MYECKUEe u
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI 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. dochunpr 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
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronpnas kucimora 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. Okcuna kpeMHusi(IV), kpeMHHEBass KHCIIOTA, CHIJIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0OYEK aToOMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHul  metawioB.  OOmue  crocoObl
MOJTIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMetaiutyprusi. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUThl OT
KOPPO3UHU.

Oo6mast xapakrepuctrka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3NYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUHU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AIOMUHWN: TTOTy4YeHue, GU3NIeCKre U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi XxapakTepucThka MeTauioB TNoO0ouHbIX moarpynm  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

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

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xene3a
U €ro CILIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHnenue
LIMHKA ¥ €ro COCINHECHUMN.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, HU3Yy4YEeHHE KOuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICHUCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COSAUHEHUSNY,
«Mertasibl TIaBHBIX TOArPYIID», «MeTasuibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonstue
O HAY4YHBIX METOJaX IIO3HAHHUS W METOAOJIOTMA HAYYHOIO HCCIEHOBAHUS.
HayuHble npuHUIHNBI OpraHu3alui XUMHYECKOTO NpOoU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BAXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUS] METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Pouib xumuu B 06ecriedeHIH SHEPreTHIeCKOi 0e30MacHOCTH.

XuMHsiT H 340pOBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.



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

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

XHUMHSI B CTPOUTENBCTBE: BAKHEWUIIUE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnslie 3anaun.

PacuéTpl: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJMMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHLIEHTpallMy BEUIECTBA B PACTBOpPE, AOJIM BBbIXOAA MPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  U3yYeHUHM o0med u
HEOpraHW4ecKol XuMuM B 11 Kjacce ocylIECTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK ¥ MOHATHHA, MPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCu(PUKalus, NePUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMNbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3BMEPEHHUsI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIIEBO/AbI, HyKJICMHOBbIE KHCIOTHI, (hepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrUsl, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUUECKas MPOMBILIIEHHOCTb, 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 MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
O0Oy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME 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 TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAaHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJCHUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMUX 3J0POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
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 IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYyy, JIIOASIM TpyJAa U pe3yiabTaTaM TPpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanns3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) DKO0JIOTHYECKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU IIEJIeCOO0PA3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJIOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHBIX KU3HECHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax mpodeccruoHaaIbHOM
JIEeSITETHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTPaMMBbl IO XMMHUHM Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBbIC yUe€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecIreynBaroIme dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECIILHOCTH C MOCTABIICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M yCTaHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHUS JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuuu — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS 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
YYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOJATh 3a XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUsA, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINNOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NpPUMEHATh MEXIpeAMEeTHbIe ((Dusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



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
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
JEATENIBHOCTD, ONpeAessasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPE/UIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBINA Ccroco0 HX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb JCATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MIPOTPAMMBI 10 XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEero oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTSl yaeOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHHIO, MHTEPIIPETAIIMN W MPEOOPA30BAHUIO 3HAHUH, BUJBI JICSITCILHOCTH
M0 TIOJTYYCHHUIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAIlUsIX, CBI3aHHBIX C XuMuel. B
mporpaMme IO XHWMHHM TIPEIMETHBIE PE3yJbTaThl IMPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0ECIEYEHUU YCTOWIMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
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  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
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, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, PyHKIIMOHAIbHAS
rpynmna, pajaukai, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOJOPOJIHI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUs DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYIIl aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTAHABJIUBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTABJICHUSA
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUIA;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoauUTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, 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 HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENECH pPa3TMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, JAM- U TOJUCAXAPHUJIIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C KCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HedTb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
MEeTOJIaX MO3HAHUS — HAOJIIOJCHUN, U3MEPEHUH, MOJICTIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



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

c(hOpPMHUPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM 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, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh 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 YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh 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 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpalieHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopmMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATH B pazndyHoOu dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHJIa YKOJIOTHYECKH 11eJIeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JICMCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, epepadareiBath €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.



11 KJIACC

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

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNeil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeaKkuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHUYECKAs JUCCOLMALMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOUN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOU TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUHA TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalMe€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJy4YEHHWH U OE30MacHOM
WCIIOJIb30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIONIUE MOHSATUS MPHU
OMMCAHWU 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 OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON peméTkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIMU 10 PA3JINYHBIM MPU3HAKaM (YUCILY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiH, U3MEHEHHUIO
CTENEHE OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPHUOJNUECKOrO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE WU BO30YXIEHHOE HHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHuM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOW CBSA3M MEXIYy HEOPraHWYECKUMHU BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAKUMM  THUAPOJIW3A;  PEaKIuu
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHUS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHUYECKHUX TPOU3BOJCTB; IEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLECHTPALWs,;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEII0oBOro s dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JaHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa PEakiuu; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIpOBEJACHHME  peakuuMid  HMOHHOrOo  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh Ieldb HMCCIENOBAaHUS, TPEIACTABIATh B
paznu4HON (GopMe pe3yiabTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyol M j1abopaTopHbIM OO0OpyAOBaHHEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
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 MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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IOTCHIPOHSBOATEIC YITIEBOAOPOLOD https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kucinopoacoaepxkamue oprannyeckue coeIuHeHUust
b K
3.1 Cruptel. Genon 11 1 nomorexa 110

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
2 .K . 21
3 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps:/m.edsoo.ru/d69df6350
a¢upsl. XKupsr
3.3 YraeBobl 9 bubmorexa [TOK
https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pasnen 4. A3oTconepxaiye opranudeckue coeJMHeHus1
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 bubmorexa [JOK
https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zgea S. BbicokoMoOJIeKYJ/JIsIpHBbIE COeIMHEHUS
5.1 BricokoMoeKyIsipHbIC COCTMHEHUS 6 bubmorexa HOK
) yAp A https://m.edsoo.ru/d69df650
Hroro no pazgeny 6
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11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TEM nuppoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
bubmuoreka [{OK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
) BEIIECCTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HMITHCCRHIE peariind https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka IIOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
b K
2.2 Mertanisl 23 1 2 nomorexa 110
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos
Ne Hara DJIeKTpOHHbIe U pOBbIE
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThI
[Tpenmert u 3HaUEHUE
OpraHUYECcKOi XUMUH,
1 MIPEJICTABIICHUE O 1 bubmorexa [JOK
02.09.2024 = https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I
DNEKTPOHHOE CTPOEHHUE aToMa
Tiiepojia (OCHOBHOE U
2 }Blos6p>1<ﬂél({Hoe COCTOSIHHSI) 1 bubmorexa HOK
Y ' 04.09.2024 = https://m.edsoo.ru/Oce6fddc
BaneHnTHbIe BO3MOXHOCTH
aToMa yriepoja
XuMHYeckas CBSI3b B
OpPTraHUYECKUX COCTUHEHMSIX.
3 Mexanu3Mbl 00pa30BaHUs 1 bubmorexa HOK
N 05.09.2024 = https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBA3EH
Teopus crpoeHus
. bubnmoreka [JOK
4 OpPraHUYECKUX COCIMHEHUM A. 1
09.09.2024 = https://m.edsoo.ru/9e595¢cb8
M. bytneposa
Bunbr m3omepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OnekTpoHHbIe () ()EKTH B 11.09.2024  https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COCIMHEHUN

[Ipencrasnenue o
KJaccu(puKalum u

bubmuorexa [JOK

6 Eiﬁ:if;t;?;?ﬁjp AC) 12.09.2024  https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEILECTB

7 Kiaccudukanus peakuii B bubmmoreka [JOK
OpraHUYEeCKON XUMUHU 16.09.2024  https://m.edsoo.ru/ba5706aa

8 Beoonoe mecmuposanue bubmmorexa LHOK

18.09.2024  https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
AIEKTPOHHOE U 19.09.2024 = https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUUECCKHE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB 23.09.2024  https://m.edsoo.ru/3137711c
HaxoxneHnue ankaHoB B

11 npupoze. CriocoObl nosyyeHus bubnmorexa LOK

25.09.2024 = https://m.edsoo.ru/259b0a5b
U TIPUMEHEHHUE alIKaHOB
[{uxmoankaHbl: oOmas
dbopmyra, HOMEHKIATypa U
U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK

12
CTPOEHUS U XUMHUYECKHUX 26.09.2024 = https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI TONyUEHUS
U TIpUMEHEHHUE

13 Pemenue pacu€THbix 3a1a4 Ha bubnmnorera [IOK

https://m.edsoo.ru/bf84d8eb




ornpeielieHUe MOJICKYJIIPHOM
(bopMyIIbI OPraHUIEeCKOTO
BEILECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 00001I[eHNE 3HAHUI IO TEME

30.09.2024

AJIKEHBI: TOMOJIOTUYECKHM PsI,
obmras popmyia,
HOMECHKJIATypa, JIEKTPOHHOE

bu6mmoreka [IOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE 02.10.2024  https://m.edsoo.ru/273b0ale
Monekyi1. CTpyKTypHas v LucC-
TpaHC-U30MEPHsI ATTKEHOB
®dusnyeckue 1 XUMHIECKUE
15 CBOliCTBa ankeHoB. [IpaBuio bubmmorexa [TOK
P 03.10.2024  https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
16 CniocoOsbI mony4eHus u bubnnoreka [JOK
IIPUMEHEHHE aJIKEHOB 07.10.2024  https://m.edsoo0.ru/665dc058
IlpakTHyeckas padora Ne 1
17 no teme "[lonyuenue sTuneHa bubmmorexa [OK
Y . 09.10.2024  https://m.edsoo.ru/0941eed8
Y U3YUYEHUE €r0 CBOMCTB
Pemenune pacu€THbix 3a1a4 Ha
13 ONPEAEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
(bopMyIIbI OPraHUIEeCKOrO 10.10.2024  https://m.edsoo.ru/e9ea9921
BEILECTBA
AJKanueHbl: CONPsHKEHHBIE,
W30JIUPOBAHHBIC,
19 KYMYJINPOBAHHBIE bubmmorexa [TOK
YMYIHDP ' 14.10.2024 = https://m.eds00.ru/04298c0a

OcoOeHHOCTH AIIEKTPOHHOTO
CTPOCHHS




20 XuMHYECKHE CBOHCTBA bubmuorexa [JOK
CONPSKEHHBIX JUECHOB 16.10.2024  https://m.edsoo.ru/e561253d

)1 CniocoOslI nosy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB 17.10.2024 = https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmras popmyina,

” HOMEHKJIATypa, IEKTPOHHOE U bubnnorexa [HOK
NPOCTPAHCTBEHHOE CTPOCHUE 21.10.2024 = https://m.edsoo.ru/68bbccdc
MOJIeKY, (hu3nueckue
CBOMCTBa

3 XuMHUUYeCKHe CBOMCTBA bu6mmoreka [IOK
AJIKHHOB 23.10.2024 = https://m.edsoo.ru/23493a93

24 KauecTBeHHbIE peakiiuy Ha bubnnoreka [JOK
TPOMHYIO CBSI3b 24.10.2024  https://m.edsoo.ru/7blc48da

)5 CniocoOsbI noy4eHus u bubnuoteka [JOK
IIPUMEHEHNE AJIKUHOB 06.11.2024 | https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o

26 YPABHEHUIO XUMHAYECKON bubmorexa HOK

07.11.2024  https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HAHUU 1O TeME 11.11.2024
ApEHbI: TOMOJIOTHYECKUH Psif,
oOmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHE 13.11.2024  https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a U TOIyoa,
ux (pusmyeckue cBOMCTBa

29 XUMHUYECKUE CBOWCTBA apEHOB: bubnmoreka [JOK




peaKIMK 3aMEIICHUS 14.11.2024  https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA apEHOB:

30 €aKIMU PUCOCTUHEHUS bubmmorexa LIOK
peait P A ’ 18.11.2024  https://m.edsoo.ru/a44alaed
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCo0EHHOCTH XUMUYECKUX bubmuorexa [JOK
CBOICTB CTHpOIA 20.11.2024 = https://m.edsoo.ru/d5018a54
Pemenue pacy€THbix 3a1a4 Ha

1 ompeieJICHUEe MOJICKYJIIPHOI bubnnoreka [JOK
(GhopMyIIbI OPraHUIECKOTO 21.11.2024  https://m.edsoo.ru/53461a2c
BELIECTBA

13 CriocoObl nostyueHus u bubnuoreka [IOK
IIPUMEHEHNE apEHOB 25.11.2024 = https://m.edsoo.ru/6717d09
I'eneTnyeckas CBsI3b MEXKIY

34
pa3IMYHBIMH KJIacCaMu 27 11.2004
YTJIIEBOIOPOIOB
Pacuérel no ypaBHEHUsIM

35 XUMHYECKUX PEAKIUM.
Cucremarusanus 1 00001eHne 28.11.2024
3HaHUMU 110 TeME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSHBIC Ta3bI 02.12.2024
KameHHBI#1 yroap ¥ IpOLyKThI bubmuorexa [IOK

37
ero nepepaboTKu 04.12.2024  https://m.edsoo.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenue bubmmorexa [OK

pep P 05.12.2024 = https://m.edsoo.ru/21f9de78

IPOAYKTOB MepepaboTKU HEPTH

39 ['eneTndeckas CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMu 09.12.2024




YTJIEBOIOPOIOB
l'anorenonponsBoHbIE
YTJIEBOIOPOOB: ANEKTPOHHOE

bubmuorexa [JOK

40
CTPOEHUE; PEAKLIUY 3aMELLIEHUS 11.12.2024 = https://m.edsoo.ru/82b4d759
rajoreta
JleiicTBue 11e10uei Ha
raJOreHIPOU3BOIHBIC.
41 Bzaumonetict
ACHCTBHE 12.12.2024
IUTraJoreHaJIKaHOB C MAarHUEM
U [IUHKOM
Cucremarusanus 1 00001IeHNE
42 3HAHUU MO pas3jiel bubmmorera [TOK
" P " Y 16.12.2024 = https://m.edsoo.ru/20e89{22
YTrieBoaopoasl
43 Konmponvnaa paboma no bubnuoreka [IOK
meme "'Yeneeooopoowt" 18.12.2024  https://m.edso0.ru/95¢9¢298
[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psif,
obmias ¢hopMyJiia, CTpOCHHUE
44 MOJIEK ;11) Enge I/ISIp bubmaorexa IJOK
Yo pHs, 19.12.2024  https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBa
XUMHYECKHE CBOUCTBA
45 IpeNeILHBIX OTHOATOMHBIX Bubmaorexa LJOK
pelt g 23.12.2024 | https://m.edsoo.ru/26eec34fe
CITUPTOB
CriocoObI ostyueHus u
46 IpUMEHEHUE OJHOATOMHBIX Bubmaorexa LOK
P 25.12.2024  https://m.eds00.ru/484100000000000

CIIUPTOB




[Ipocteie 2pupsi:
HOMEHKJIaTypa U U30Mepus,

bu6mmoreka [IOK

47
0COOCHHOCTH (PUBUYECKUX U 26.12.2024  https://m.edsoo.ru/c2c¢788b2
XMMHYECKUX CBOMCTB
MHoroaromMHbie COUPTHI:

STUJICHTJIMKOJIb U TJIMLEPUH, UX bubmuorexa [JOK

48
buU3HYECKUE U XUMUIECKHE 09.01.2025 = https://m.edsoo.ru/ee4d84aa
CBOICTBA
CniocoOslI noy4eHus u

49 [IPUMEHEHNE MHOT0ATOMHBIX bubmorexa HOK

P 13.01.2025  https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (bu3UYEeCKHEe CBOMCTBA bubmorexa LHOK
. 15.01.2025 | https://m.edsoo.ru/2ce72618
Tokcu4HOCTH eHomna
bu6mmorexa [IOK
51 X 7
MMIECKHE CBOHCTBA (penona 16.01.2025 @ https://m.edsoo.ru/037ca5f9
CriocoObI nostyueHus u bubnuoreka [IOK

52
npUMeHeHue (eHosa 20.01.2025  https://m.edsoo.ru/c77ddf4c
IIpakTHyeckas padora Ne 2.

53 Pelienne skciepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 o teme "CaupTel U 22.01.2025  https://m.edsoo.ru/fd0ced09
benonsr"

54 Cuctemaru3zanusi 1 0000IIeHIE bubnuorexa [JOK
3HAHUM 110 TEME 23.01.2025  https://m.edsoo.ru/1810cb9b
ATbIeruapl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHHE bubnmoreka [JOK

55 .

KapOOHWJIHHOU TPYTIIIHI; 27.01.2025  https://m.edsoo.ru/b139beaa

TOMOJIOTHYECKHE PAJIBI, 00IIIast




dbopmyna, uzomepus u
HOMEHKJIATypa

Anbaeruapl U KETOHBI:

bubmuorexa [JOK

56 U3NYECKUE CBOMCTBA;
¢ ’ 29.01.2025  https://m.edsoo.ru/c887425¢
PEaKIMK MPUCOSTUHEHUS
Peakmuu okucieHus u
57 Ka4eCTBEHHBIE PEAKIINHU Eubmorexa ITOK
p 30.01.2025 | https://m.edsoo.ru/a393baa9
AJIBJIETUI0B U KETOHOB
Crioco0bI morydeHust bubnuoreka [IOK
58
AIbIETHIOB U KETOHOB 03.02.2025  https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIC KHCIIOTHI, bu6mmoreka [IOK
O0COOEHHOCTH CTPOEHUS UX 05.02.2025  https://m.edsoo.ru/fecObl113
MOJIEKYJT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCJIOT, UX bubmorexa LHOK
P o 06.02.2025 = https://m.edsoo.ru/700cc87b
buznyeckue cBoiicTa
XUMHYECKHE CBOUCTBA
61 OpeaesIbHBIX OJJHOOCHOBHBIX bubmorexa LHOK
e g 10.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBONCTB
& MYpPaBbUHOUN KHCIIOTBHI. bubnnoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX 12.02.2025  https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBONCTB:
63 HenpeeIbHbIX U bubmuoreka [IOK
apOMaTHYECKNX KapOOHOBBIX, 13.02.2025  https://m.edsoo.ru/83a08773

JTUKapOOHOBBIX,




TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX

bubmuorexa [JOK

64
KapOOHOBBIX KUCIIOT 17.02.2025  https://m.edsoo.ru/0d162d9d
CriocoObI nosryueHus u
65 MIpUMEHEHNE KapOOHOBBIX bubmorexa [IOK
P P 19.02.2025  https://m.edsoo.ru/7¢065¢9d
KHCJIOT
Crnoxwnble 3¢upsr:
TOMOJIOTUYECKHH psJl, oOmas bu6mmoreka [IOK
66
dbopmyia, u3oMepus U 20.02.2025  https://m.edsoo.ru/adfffe6d
HOMCHKJIATypa
DU3NYECKUE U XUMHUYECKHUE bubmuorexa [JOK
67 .
cBoOMCTBa 3(HpUPOB 24.02.2025 = https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU
68 €aKIIMH, Ha OII
peartt AR 26.02.2025
MOJIEKYJISIPHOIN (pOpMYJIBI
OpPTaHMYECKOTO BEIIeCTBA
IIpakTHyeckas padora Ne 3.
Pemienne skcnepuMeHTAIbHBIX bubnmoreka [JOK
69 "
3anad o Teme "KapOoHOBBIE 27.02.2025  https://m.edso0o.ru/486671fb
KUCT0Thl. CrioxHbIE 3PUpHI"
Kupst: ctpoenue, pusndeckue
. bubnuorexa [JOK
70 1 XMMHUYECKHE CBOHCTBA
03.03.2025 | https://m.edsoo.ru/al9¢5b98
(ruaponus)
71 Oco0eHHOCTH CBOWCTB JKHPOB, bubnuorexa [JOK
coAepKalIuX OCTaTKU 05.03.2025  https://m.edsoo.ru/b0331922




HEIpeAeNIbHBIX )KUPHBIX
KUCHOT. Kupsl B IpUpoJie
Mpbu1a Kak cOJIM BBICHIUX
KapOOHOBBIX KUCIOT, UX

72 Morolee nercrtsue. [lousatue o Bubmorexa ITOK
06.03.2025 | https://m.edso00.ru/3c¢566565

CHHTETHYCCKHX MOIOITUX
cpeactax (CMC)
I'eneTnueckas CBs3b

7 YIJIEBOLOPOAOB U bubnnorexa [JOK
KHUCJIOPOJCOACPKAIIMNX 10.03.2025 | https://m.edsoo.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XUMHYECKUX peaKIui 12.03.2025

75 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HaHUH 110 TEME 13.03.2025 | https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YIJI€BOAOB U KilacCHpUKanus bubnuoreka [IOK
YIJIEBOJIOB (MOHO-, TU- U 17.03.2025 | https://m.edsoo.ru/7a9693al
MOJIMCaXapHuIbl)
MoHocaxapuibl: puznuecKue

77 CBOMCTBA If HEXO)E)I[CHI/IG B bubmnorexa LIOK

19.03.2025  https://m.edsoo.ru/b4bdda2d

pupoje
[IpuMeHeHne TIIFKO3bI, €€

73 3HAaYEHUE B bubnuorexa [JOK
JKU3HEACATEIbHOCTH 20.03.2025 | https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapunpl: caxaposa, bubnuorexa [JOK

79
MaJjlbTO3a U JIAaKTO3a. 31.03.2025 | https://m.edsoo.ru/eb0384e7




Haxoxnenue B mpupojie u
MIPUMEHEHHUE UCaXapUJIOB

[Tonmucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJI, PU3NYECKUE U

bubmuorexa [JOK

80 XUMHUYECKHE CBOMCTBA, 02.04.2025  https://m.edsoo.ru/72a04508
pUMEHEHUE

g1 [TonsTHe 00 HCKYCCTBEHHBIX bubnnorexa [HOK
BOJIOKHAX 03.04.2025  https://m.eds00.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 Ha

20 ONpeAeseHuE JOJIM BbIX0O1a bubnnoreka [JOK
MPOAYKTA PEAKIIUU OT 07.04.2025  https://m.edsoo.ru/7fded47ef
TEOPETHUECKH BO3MOKHOTO

23 CucremaTtu3sanus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 10 pa3eny 09.04.2025  https://m.edsoo.ru/08d4364c
Konmponvnasa paboma no

24 meme bu6nmmoreka [JOK
"Kucnopoocooepircawjue 10.04.2025  https://m.edsoo.ru/42c6678e
opzanuueckue coeOunenusn'’
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYII, 00IIas

85 (b(f)pMlea, I/ISOMC}}‘I)I/IH, bubmmorexa LHOK

14.04.2025  https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U GU3NIECKUE
CBOICTBA

26 XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
ann(paTHIeCKuX aMUHOB 16.04.2025  https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHWIINHA,

87 0COOEHHOCTH XUMHUYECKUX bubmorexa HOK

17.04.2025  https://m.edsoo.ru/39cd21f1

CBOMCTB aHWJINHA




CniocoOslI noy4eHus u

88 npUMEHEeHHE anu(paTHIECKIX bubmmorexa [OK
p 21.04.2025 | https://m.edsoo.ru/eal 38763
aMHUHOB
AMHHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEpH,
89 buznyeckue cBoiicTa bubmorexa HOK
' 23.04.2025  https://m.edsoo.ru/d1773e80
OtnenbHbIC PEACTABUTEIH Ol
AMHUHOKHUCIIOT
XHUMHUUYECKUE CBOIICTBA
aMHHOKHCJIOT, X
90 OHMOJIOTHUYECKOE 3HAUYEHUE Bubmorexa ITOK
24.04.2025  https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CHUHTE3 U
TUAPOIU3 TIETITUIOB
01 benku kak npupoaHbie bubnnorexka [JOK
MOJIUMEPBI; CTPYKTYPhI OEJIKOB 28.04.2025  https://m.eds00.ru/429¢9899
bu6mmorexa [IOK
92 X €CKHe CBOICTBa OEJIKO
HMITACCRAE CBOMCTB OB 30.04.2025 | https://m.edso0o0.ru/6237306d
A3zoTcoaepkaiue
TeTEPOLUKITNIECKUE
93 coenqnuennd. HykinenHoBele Bubmorexa ITOK
a Y 01.05.2025 | https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ounonoruveckas poib
IlpakTHyeckas padora Ne 4.
Pemenne skcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmorexa HOK
" ¢ 05.05.2025  https://m.edsoo.ru/8e3c02d1
A3oTcoaepkalime
OpraHuYecKHue coequHeHus"
05 IIpakTHyeckasi padora Ne S. bubnmoreka [JOK
Pemenne skciepuMeHTAIBHBIX 07.05.2025  https://m.edsoo.ru/bde3fdf6




3azad4 mo reMe "Pacro3HaBanue
OpPraHUYECKUX COCTUHEHUM"

Konmponvnan paboma no

bubmuorexa [JOK

% meme "Asomcodepoicarque ! 08.05.2025 = https://m.edsoo.ru/ce561bc7
opzanuyeckue coeounenus'"
OCHOBHBIC TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX
97 COEIMHEHUN U METOIBI UX 1 bubmmorexa LHOK
12.05.2025  https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aIis U
MTOJIMKOH ICHCAITUS

08 Ilmactmaccel. YTunuzamnus u 1 bu6mmoreka [IOK
nepepadoTKa MIacTUKa 14.05.2025 | https://m.edsoo.ru/82242e0f
DJ1acTOMEpHI: HaTYpaTbHBINA

99 CI/IHTeTquPCKI/Ie K'Zﬁlyxn. 1 bubmmorexa [IOK

15.05.2025  https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBbIE, 1 bu6mmoreka [JOK
cuHteTnyeckue. [lonumepst 19.05.2025  https://m.edsoo.ru/5963a601
CIIeINaTbHOTO Ha3HAYCHUS
IIpakTHyeckas padora Ne 6.

101 Pemenue skciepuMeHTaNBHBIX 1 bubmuorexa [IOK
3a7a4 no teme "PacriozHaBaHue 21.05.2025  https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJOKOH"

O06o0mIeHre U cucTeMaTr3aIus

102 U3Y4YEHHOI'0 MaTepuaa 1o | bubnnoreka [JOK
TeMe "BBICOKOMONEKYIIIpHBIE 22.05.2025  https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102




[TPOI'PAMME




11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HMara nugposeie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
| Atom. CocTaB aTOMHBIX sJIEP. | bubmmoreka [JOK
Xumuyeckui aneMeHT. M30Tonsl 04.09.2024  https://m.edsoo.ru/59c112ee
) CtpoeHue AIIeKTPOHHBIX 000I0YeK | bubnnorexa [JOK
aTOMOB, KBaHTOBEIE UK CJIa 05.09.2024 = https://m.edsoo.ru/b4d9fffa
3 Knaccudukanmst XaMuaeckux | bubnunoreka LIOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHTbI) 07.09.2024  https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 31€KTpOHOB 1O | Bbu6mmoteka [JOK
ATOMHBIM OpOUTANISIM 11.09.2024  https://m.edsoo.ru/f5f750fe
DNIEKTPOHHBIE KOH(PUTYpALlUA aTOMOB
P Quryp bubnuoreka [{OK
5 AJIEMEHTOB B OCHOBHOM U 1
R 12.09.2024  https://m.edsoo.ru/8149e846
BO30YX/JIEHHOM COCTOSTHUHT
6 OJeKTpOHHbIE KOH(PUTYpaIli HOHOB. | bubmmnoreka HOK
DIEKTPOOTPULIATETLHOCTh 14.09.2024  https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYIECKUX
7 snemenToB /I. 1. MenaeneeBa, CBsI3b C 1 bubmorexa [IOK
N . ’ 18.09.2024  https://m.eds00.ru/16957¢01
COBPEMEHHOI Teopuel CTpOoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
2 XUMHUYECKHUX JIEMEHTOB 1 | but6mmorekxa [IOK
00pa3yeMbIX MU MTPOCTHIX U CIOKHBIX 19.09.2024  https://m.edsoo.ru/f8468927

BEILECTB I10 TpyIIaM U Ieprogam




bu6nmoreka [IOK

KOHIIEHTpanus"

? Beoonoe mecmuposariue 21.09.2024  https://m.edsoo.ru/8fad2942
Bunnl xumnueckoi ¢Bsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJIEHTHOM CBSI3U. bubmmoreka [JOK

10
Bonopoanas cBs3b. 25.09.2024  https://m.edsoo.ru/5a8072af
MexMOJeKyISIpHbIE B3aMMOACHCTBUS
BaneHTHOCTh 1 BaJ€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
JJIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C 26.09.2024  https://m.edsoo.ru/3d2ca093
UX TEOMETPHUYECKUM CTPOCHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEMHEHMSX: COCTaB U HOMEHKJIATypa 28.09.2024  https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYJIIPHOTO U

13 HEMOJICKYJISIPHOTO CTpOeHHUsI. THIibI bubnmnorexa [JOK
KPUCTAJUIMYECKUX PEUIETOK U 02.10.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 IIpencraBnenue 0 KOMIOUAHBIX bubnuorexa [IOK

03.10.2024  https://m.edsoo.ru/da2¢70ed

pacTBopax
VicTuHHBIE PacTBOPHI: HACHIIIICHHBIE U

15 HCHaCBIH_[erHBIe, plz.CTBOpI/IMOCTL. bubmmorexa [TOK

05.10.2024  https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsr

16 Cnoco0OsI BeIpaXeHHST KOHIIEHTPAIU! bubnuotexa [JOK
pacTBOpPOB 09.10.2024 = https://m.edsoo.ru/328e653a
Pemenue 3amad ¢ ucnoyib30BaHUEM

17 IMOHSATHUH "MaccoBas HOIA bubnunorexa LIOK
pacTBOpPEHHOTO BemiecTBa', "MoJIsIpHas 10.10.2024 = https://m.edsoo.ru/785e0ab4




18 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BEUIECTB 12.10.2024  https://m.edsoo.ru/bf9e108d

19 CucreMmaru3anus 1 0000IIeHne bubnunoreka LIOK
3HAHUU 1O TeMe 16.10.2024 = https://m.edsoo.ru/8d2c6a3a
Konumponvnasa paboma no memam
"Cmpoenue amoma. Ilepuoouueckuii

20 3akon u Ilepuoouueckas cucmema bubmmoreka [JOK
xumuueckux nemenmos /[. H. 17.10.2024 = https://m.edsoo.ru/70a60aad
Menoeneesa'", '"Cmpoenue
eeuecmea. Muozooopasue eeugecme'’
Kiaccupukanust XMMUYECKUX peaKIIHid
B HEOPraHUYECKON U OpPraHu4eCKON

)1 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAaHEHUS U 19.10.2024  https://m.edsoo.ru/6335cdd2
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKHUX PEaKLUIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 peakuuii. TepmoxumMudeckue bubamorexa LOK

23.10.2024 | https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus mo ypaBHEHUSIM

23 XUMUYECKHUX PEAKINN 1 bubmmorexa [TOK

24.10.2024  https://m.edsoo.ru/87b13954

TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e

24 3aBHCUMOCTH OT Pa3JIUYHBIX (PAKTOPOB. 26.10.2024
Karanus u katanuzaropsl

25 ['oMoreHHbIe ¥ reTeporeHHbIE PeaKun 06.11.2024

26 IIpakTnueckast padora Ne 1 no teme buommorexa HOK

https://m.edsoo.ru/1facaldl




"BiusiHue pa3nudHbIX GakTopoB HA 07.11.2024
CKOPOCTh XUMHUYECKOM peakiuu"

7 OO6paTtumbie U HEOOpATUMBbIE PEaKIUU. bubmmoreka [JOK
XHUMHYECKOE paBHOBECHE 09.11.2024 | https://m.edso00.ru/30952f9b
IIpakTH4yeckas padora Ne 2 1o TeMe

)3 "BrnusiHue pa3nnyHbIX GaKTOPOB HA bubmmoreka [JOK
MOJIOKEHHE XUMUYECKOI'O 13.11.2024 @ https://m.edsoo.ru/3bf34e17
paBHOBecuA"

DIEKTPOJIUTHYECKAS UCCOLMAIIHS.
29 CI/IJII)HI:IG U cia0ble BJII[eK (I)IJII/I;II)I bubnnorexa [IOK
P ) 14.11.2024 | https://m.edsoo.ru/5{766bdf
Crenens QUCCOLMAIAT
Honnoe npoussenenne Boasl. Cpena
30 BOJHBIX :CTBO OI[B Bono Ho HI)III)?I ! bubnuorexa [IOK
s p POB. BONOPOA 16.11.2024  https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneil. Peakium,
31 I (I)[felca}o He B aCTB(L)I ax bubnmorexa OK
P HHH1e B pactiop 20.11.2024  https://m.cds0o.ru/09d5a9bd
AIEKTPOIIUTOB
IIpakTnueckast padora Ne 3 o teme
32 "XUMHUUECKHE PEAKIIUHU B PACTBOPAX bubnmorexa OK
P H p P 21.11.2024  https://m.edsoo.ru/2e3daecb0
JIEKTPOIIUTOB
OKHUCIIUTEIHLHO-BOCCTAHOBUATEIILHEIE

33 eaKnu. BaxxHelIe OKUCINTEIN U bubnmorexa LOK
peaKI. 23.11.2024  https:/m.eds00.ru/56226060
BOCCTAaHOBUTEIHN

34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmuorexa [IOK
HOHHOTO0) OanmaHca 27.11.2024  https://m.edsoo.ru/fb691387

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnuotexa [JOK
BEIIIECTB 28.11.2024  https://m.edsoo.ru/93{b97d2

36 Pemenune 3amay pa3nuaHbIX TUIIOB but6mmoreka [IOK




30.11.2024 @ https://m.edsoo.ru/5a859d16

37 Pemenue 3amad pa3siImyHBIX THIIOB bubmorexa LOK

AaTp 04.12.2024  https://m.edsoo.ru/5afa265d
Cucremaruzanus 1 00001IeHNE
38 3HaHMH 110 TeMe "XUMHYECKUe bubmmorexa LOK
" 05.12.2024 = https://m.edsoo.ru/c161eb85
peakuuu

39 Koumponvnaa paboma no meme bubnnorexa [JOK
"Xumuueckue peaxyuu' 07.12.2024  https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAILIOB B
[Tepunonnueckol cucTeMe XUMHUYECKUX

40 snemenToB M. Y. MenaeneeBa u bubmorexa HOK

o g 11.12.2024 = https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAIIOB
AnnoTponus HeMeTauI0B (Ha MpUMepe
41 KHCJIO po a, cepsl, pocho (a u P bubamorexa LOK
pOAd, CCPRL, p 12.12.2024 | https://m.edsoo.ru/ef92c91c
yTaepoaa)

42 Bonopon: nonyuenue, pusndeckue u bubmmnoreka [HOK
XUMHYECKHE CBOMCTBA. | Mapu bl 14.12.2024 | https://m.edsoo.ru/0aa8f613
I"ajorensl: HaX0XKJAEHHUE B IIPUPOE,

43 CIOCOOBI MOJT qeﬁiﬂ @u3nil¢§n§11 bubmmorexa LOK

YACHI, 18.12.2024  https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
l'anorenoBonopoael. Baxueiiue
44 KHUCJIOPOACOAepKaIlNe COeTUHESHUS bubmorexa LOK
POACOACPH A A 19.12.2024  hitps://m.edsoo.ru/6b3255¢6
raJoreHoB
JlabopaTopHbIe U IPOMBIILIICHHBIC

45 CHOCOOBI MOJTYYEHHUS TaJIOT€HOB. bu6muoreka [JOK

[IpuMeHeHue rajJoreHoB U ux 21.12.2024  https://m.edsoo.ru/697 1acad

COEeIMHEHUN




IIpakTHyeckass padora Ne 4.

46 Pemenune skcnepuMeHTaIbHEBIX 3a1a9 bubmmorexa OK
" P " 8 25.12.2024  https://m.edsoo.ru/8b26fecd
mo Teme "I'ajJoreHsl
Kucnopon: nabopaTopHbie u
MIPOMBIIIICHHBIEC CITOCOOBI TIOJTYYCHHUS,
. bub6nmoreka [IOK
47 bu3HYEeCKUe U XUMHUYECKUE CBOMCTRA.
26.12.2024 | https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenue kucnopozaa u
030Ha
bubnunoreka LIOK

48 0)

KCHABL I TEPOKCHART 28.12.2024 | https://m.edsoo.ru/5¢8816a0

49 Pemenne 3a1a4 pa3InyHEBIX TUIIOB bubmorexa [IOK

Aatp 09.01.2025  https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 cn(I))co6I)1 nonﬂ YeHUS ql))nilqﬂecxne u bubmrorexa LIOK
Y . 11.01.2025 | https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6nunorexa LIOK
51 C
ePOBOIOPOL, Cy b LI 15.01.2025  https://m.edsoo.ru/7¢875999
Kucnoposcoaepxaiiue coeIMHEHUS
52 cephl gCOGGJII{HI;CTEI CBOWCTB CEpHOI bubmorexa HOK
PEL P 16.01.2025 | https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
IIpakTuyeckas padora Ne 5.
53 Pemenne skcnnepuMeHTAIBHEBIX 33129 bubmorexa HOK
" P " " 8 18.01.2025  https://m.edsoo.ru/0afb05e4
o TeMe "Cepa u €€ coeTMHEHUS
A30T: HaXOXACHUE B IPUPOJIC,

54 CIOCOOBI ONTyYeHUsI, PUBNUECKHUE U bubnmnoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, 22.01.2025 | https://m.edsoo.ru/badd2255
HUTPHUIBI

55 Kucnoponacoaepkamue coeluHEHHs bubmmoreka [JOK




azotra. OcOOEHHOCTH CBOMCTB a30THOM 23.01.2025  https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 IIpuMeHeHue a30Ta U ero COeAMHEHU M. bubmmoreka [JOK
A3oTHBIE y100peHus 25.01.2025 @ https://m.edsoo.ru/129f5059
docdop: HAXOKAECHUE B IPUPO/IE,

CHOCOOBI OTyYeHUS, PUIUIECKUE U Bu6mumoteka [JOK
57 .
XUMHUYeCKHe cBoicTBa. Dochuapt u 29.01.2025  https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dhocdopa,
58 Q)ocq)opc((l))neg)mgmne kucnotel. Conu bubmmorexa [IOK
. 30.01.2025  https://m.edsoo.ru/c7a2d429
dochopHOI KUCITOTHI

59 [Tpumenenue pocdopa u ero bubanoreka [JOK
coenuHeHni. DocopHbIe yI0OpeHUS 01.02.2025  https://m.edsoo.ru/a218070a
IIpakTHyeckas padora Ne 6.

60 Peenne skcniepuMEHTANIBHBIX 3314 bubmmnoreka HOK
o TeMe "A3oT u dpocdop u ux 05.02.2025  https://m.edsoo.ru/8175ac3f
coeuHeHus"

VYriiepoa: HaxoXKJIeHUE B TIPUPOJIE,

61 JIOTPOIHBIE MOAU(DUKALINY; bubnmnoreka [HOK
dbuznyecKkue 1 XUMHUYEeCKHe CBONCTBA, 06.02.2025 | https://m.edsoo.ru/l1eb19f9%
MPUMEHEHUE
Oxcup yriepoga(Il), okcmyg

62 yrnepol}lla(l\ll)), yr(on)LHaﬂ KHCJIOTa U €€ bubmorexa [OK

08.02.2025 | https://m.edsoo.ru/dba58adf
conu

63 Pemenne 3a1a4u pa3nu4HbIX TUIOB bubmmorexa LIOK

12.02.2025  https://m.eds00.ru/6029b609

64 Kpemnuii: HaxoxaeHue B IpupoJe, bubnmnorexa [JOK

CrocoObI ONyYeHUs!, PUINICCKUE U 13.02.2025  https://m.edsoo.ru/143558ab




XHMHYECKHE CBOMCTBA

65 Oxkcua kpemuusi(IV), kpemuueBas bubnuorexa [JOK
KHCJIOTA, CUIIMKATBI 15.02.2025 @ https://m.edsoo.ru/3170e7bl
[Ipumenenne kpeMHus U €ro bubnuoreka [JOK

66 coenuHeHuit. CTEKII0, €ro NoJyuyeHue, https://m.edsoo.ru/393cdac0

19.02.2025
BHMJbI CTEKJIA https://m.edsoo.ru/5823cefb
67 Penrenue 3aa4 pa3nnyHbIX TUIIOB bubmmorexa [OK
P 20.02.2025 | https://m.edsoo.ru/b624£801

68 CucremaTu3anus u 00o01IeHNne bubmmoreka [JOK
3HaHui no teme "Hemerannr" 22.02.2025  https://m.edsoo.ru/6e864db5

69 Konmponvnaa paboma no meme bubnnorexa [JOK
"Hememannot" 26.02.2025  https://m.edsoo.ru/d0484¢76

70 AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN bubanorexa [JOK
paboThI, KOPPEKIIKS OIUOO0K 27.02.2025  https://m.edsoo.ru/2b7¢9510
[TonoxxeHue MeTaIIoOB B
[lepuonnueckoi cucreMe XUMHUYECKUX

bu6mmoreka IIOK
71 s5eMeHTOB. OcOOEHHOCTH CTPOCHUS
01.03.2025 @ https://m.edsoo.ru/9839c16¢
AIEKTPOHHBIX 000JI0OUEK AaTOMOB
METAJIJIOB
O6mue ¢puznueckre cBOCTBa
72 MeTaioB. [[ppuMeHeHrne MeTaJIoOB B brbmorexa OK
P 05.03.2025  https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE

7 Cnnasel MetaiioB. Koppo3ust bubnuotexa [JOK
METaJIIOB 06.03.2025  https://m.edsoo.ru/42b872¢3

74 Pentenne 3a1a4 pa3nauyHbIX TUIIOB bubmmorexa [OK

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

75 DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN bubmuoreka [JOK

MeTaimoB. O0mMe crnocoob! 13.03.2025  https://m.edsoo.ru/94eb377a




IMOJIyYCHH MCTAJlJIOB

OO6mias xapakrepuctruka metaiioB [A-
rpyninsl [leppoandeckoi cuctemMbl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bubnunoreka LIOK

76 KaJuii: mojgy4yeHue, pusnueckue u 15.03.2025 @ https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
OO0m1as XxapakKTepUCTUKa METAIIIOB
ITA-rpynnst [lepuonnueckoii cuctemsl

77 XUMHYECKHUX JIEMEHTOB. Marauii u bubnuoreka [IOK
KaJbIUil: mody4yeHue, Gusndeckue u 19.03.2025 | https://m.edsoo.ru/7¢3e49c0
XUMUYECKHE CBOWCTBA, IPUMEHECHHE
MIPOCTHIX BEIIECTB M UX COCAMHEHUI

73 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmoteka IIOK
YCTpaHECHUS 20.03.2025 = https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: TIOTy4YeHue, pusnueckue bubnmnoreka HOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNE 02.04.2025  https://m.edsoo.ru/0e79b266
AMdoTepHbIe cBOMCTBA OKCHIA U

20 TUAPOKCH/IA ATFOMHUHHUS, bu6nunorexa LIOK
TUJIPOKCOKOMIIJIEKCHI ATFOMUHMS, UX 03.04.2025  https://m.edsoo.ru/5d12d318
MIPUMEHEHNE

81 Pemienue 3a1au pa3auyHbIX TUIOB 05.04.2025
IIpakTHyeckasi pa6ora Ne 7.

22 Peuienne skcriepuMEeHTANIBHBIX 33124 bu6muoreka [JOK
1o TeMe "MeTabl TJIaBHBIX 09.04.2025 | https://m.edsoo.ru/27a4af43
noarpynm”

83 OO011ast XxapaKTEpUCTHKA METAJIJIOB bubnmorexa LHOK

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




mo6o4yHbIX toArpym (b-rpyrm) 10.04.2025
[lepronnueckoit cucTeMbl
XUMHUYECKHUX DIIEMEHTOB
dusnyeckre 1 XUMUYECKHAE CBOMCTBA
84 XpoMa U €ro COeAUHEHU, UX Bubmaorexa ITOK
P s ’ 12.04.2025  hitps://m.eds00.ru/991 1bef3
MIPUMEHEHUE
Baxueiire coelMHEHNs] MapraHia.
85 ITepmanranar kaaus, ero buGnuorexa [IOK
P 5 16.04.2025  https://m.eds00.ru/039d69c8
OKHCJIUTEIBHBIE CBOMCTBA
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
86 J)KeJe3a U ero coenuuenui. Ilonyuenne buGnuorexa [IOK
8 ' Y 17.04.2025  https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB JKeJe3a
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
87 MeIU U €€ COeqUHEHNI, NX Bubmiorexa OK
! 8 ’ 19.04.2025  https:/m.edsoo.ru/2bc0f954
MIPUMCHEHUE
dusznueckre U XUMHUECKHE CBOIICTBA
28 [IMHKA U €70 COSAMHEHUM, UX bubnuoreka [{OK
IIpUMeHEeHNe. [ HIPOKCOKOMILIEKCHI 23.04.2025  https://m.edsoo.ru/blf2beal
LIUHKA
IIpakTHyeckas padora Ne 8.
29 Peuienne skcniepruMeHTaIbHBIX 337124 bubnmnoreka [JOK
o TeMe "MeTaimisl H0O0YHBIX 24.04.2025  https://m.edsoo.ru/a6e352¢ea
noarpynm”
90 Perrenue 3agad pa3auyHbIX TUIIOB bubnmorexa LOK
AaTp 26.04.2025  https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3 AL
91 N3YYEHHOT0 MaTepHualia 1o TeMe bubnmorexa LOK
Y P 30.04.2025 | https://m.edsoo.ru/e91{e975

"MeTtaymier"




90 Konmponvnaa paboma no meme bubnmnoreka HOK
"Memannot" 03.05.2025 | https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yJbTaTOB KOHTPOJIBHOMN bubmmoreka [JOK
paboThl, KOPPEKLKS OMNOOK 07.05.2025 = https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecieueHun
94 YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA. Bu6mumoteka [JOK
ITonsiTHE O HAYYHBIX METOIAX 08.05.2025 = https://m.edsoo.ru/080fe1{0
UCCJICIOBAHMSI BEILIECTB
HaydHble IpUHITUIIBI OpraHU3AIHH
95 XUMHYECKOTO MPOU3BOJICTBA. bubnnorexa [JOK
[TpoMbITIIIEHHBIE CTIOCOOBI TIOYYSHUS 10.05.2025  https://m.edsoo.ru/2e45a44f
Ba)XXHEUININX BEIIECCTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPY’KaOIIEeH Cpesbl U €ro bubmmorexa [TOK
14.05.2025  https://m.edsoo.ru/9f11bf51
MTOCJIE/ICTBHS
97 XuUMHS ¥ 310pOBbE YEITOBEKA. bubnnorexa [JOK
JlexapcTBeHHBIE CpENCTBA 15.05.2025  https://m.edsoo.ru/a6552721
Xumus nuny. Posb XumMum B bu6mmoreka IIOK
o8 o0ecrneyeHny MUILEeBO 6e30MacHOCTH 17.05.2025  https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue n napdromepHbie bubmuoreka [IOK
cpencta. beiToBas xuMus 21.05.2025 | https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaxkHelue
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE bubmmorexa [IOK
22.05.2025 | https://m.edso00.ru/61e69003
MaTepHaIbl
XUMHS B CEIBCKOM XO3SIHCTBE.
101 Oprannyeckue 1 MUHEpAJIbHbIE bubnmorera LHOK
24.05.2025 | https://m.edsoo.ru/fd39587d
yaoOpeHus
102 Cucremarusanus 1 00001eHne but6mmoreka [IOK




3HAHUU IO TEME 24.05.2025 https://m.edsoo.ru/db979c¢70

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

102 4 8












AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 367631368242343721851914175269218151721164225259
Bnageney bunait Onkra 0peesHa
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