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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TNOJIOKEHU «CTpaTernn pas3BuTUs BOCIHMTaHMS B Poccuiickoil
®enepanuun Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealu3yeMoe B YCIOBUAX JU(PEepeHIIMpPOBAHHOIO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHNS OOy4YEeHUs B OpraHu3anuax MpodecCuOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOM U3 IPUOPUTETHBIX JUCLMILUIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIENIEH, COIEpXKaHUs,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuYeHUE NPEJCTaBICHUS O LENsIX, COJEp)KaHuu, OOIIell cTpareruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YEHHs Y4eOHOro MarepHalia, KOJIMUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGiaE€HHOTO U3yUYEHUS XUMHHU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEPHOE paclpeiejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTo
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1a4 U3y4YEeHHsI IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (MMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XHUMUUM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi OJKHA OMNPENEIAThCS B COOTBETCTBHM C HAIPABICHHMEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHUs HampaBiIeH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toil CBsS3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npogeccuonambHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocrapngomyMu mpeaMera «XUMUs» Ha ypOBHE YIiyOJIE€HHOIO U3y4eHHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuusx 0a30BOro u yriryoJIEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpEIeIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJaeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuku. W3ydenue mnepuogmueckoro 3akoHa u Ilepuommueckoit
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN yaenseTrca 0co00e BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTrep [JOMOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YCHUU TMIpeJMeTa B JAHHOM Cllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHum3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIIY)KaT OCHOBOM I W3y4YeHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3ydeHHUs NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl YE€NOBEKa, a TAaKXKE JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIUIIAX XUMHUYIECKOTO MTPOU3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITBHOCTH M MTOBCETHEBHOM JKHU3HHU.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIIMTaHHE YOEKJAEHHOCTH B I03HABACMOCTH SIBJICHHH IPHPOJIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, MPHOOPETEHHE OIbITa OOIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero obpasoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZen0).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaneil, G- W T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHbIE MIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HaYEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Bunabl u30MepUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbie AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIMI
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEMIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps akaHoB, 001Iast popmMyra, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKNUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XHMHYECKHX CBOMCTB MalbIX (LMUKIOMpPOMNaH, IMKIOO0yTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JBOMHOM CBs3M, INOJMMEpU3aluu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, W30JMPOBAHHbBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Aunkunbl. ['oMonorudeckuii psijy alikuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUUMU  IPUCOCAUHEHHUs,  JUMEpHU3ALUA U
TpUMEpHU3alun, OKUcIeHNs. KuCIoTHbIE CBOKMCTBA AIIKWHOB, UMEIOIIMNX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. I[lpencraBienre 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, NX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJOreHNpPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE aleTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIACTMACC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHHE MOJICKYJ
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHONIA U METAHOJIA
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. duszndeckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osrydeHus: U npuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. ~XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUCIO0T. M30oMepus n HoMeHkiiatypa. @usndeckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paJuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTtenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE U XMMHUYECKHUE CBOMCTBA: THAPOIW3 B KHUCJIOU H
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
nakTo3a. BoccTtaHaBnuMBaroe U HEBOCCTaHABIIMBAIOIINUE qucaxapubl. ['uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAaYECTBEHHAs pPEaKiusi C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
muammuHcepeOpa(l) w  ruapoxcmmom  Mmemu(ll)), peaknms rmmepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TIpEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakuuu Ha aHWwiMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudarhdeckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTENIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 II0 TeMaMm
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSS MOJIEKYsIpHas



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

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

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

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

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJIIpHON  (pOpPMYJIBI OPraHMYECKOrO0 COSAMHEHHS 1o Macce (00bEMYy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OINpPENEICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK MW TOHSITUH, NOPHUHATHIX B OTAEJIbHBIX MpPeIAMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBI TUN MHUTAHUA, OpPOKEHUE,



doTtocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsA3b nepuoanyuecKoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3Mbl 00pa3oBaHUSl KOBAJIEHTHOM CBS3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

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

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHMS OTJICNIbHBIX MIPEACTAaBUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOUW peaKInu, € 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomopoauelit mokasarens (PH) pacteopa. I'mapomus coneit. Peakimn
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOJN3 PACTBOPOB M PACIIJIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIMKATOPOB, M3YUYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J.M. MenzaeneeBa u 0COOEHHOCTH CTpOEHUS UX aToMOB. Duznyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydeHus, (U3NYEeCKue U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHeumme Kucaopoacoaepkaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(lV), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucinora u eé€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuwusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOrmue
dbusnueckue cBoWcTBa MeTauioB. [IprMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noNy4YeHue, PU3ndeckue 1 XUMUIECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproguyeckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA HMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIIOB C BOAOW (BO3MOKHO MCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33J1a4 M0 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEakUUH, €CIM OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSTHH, MPUHSATHIX B OTJEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAJIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHUS»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeca M [03HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUU U IOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmtoieHus1 TpaBui 0O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) TPy10BOT0 BOCTIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTaM TPyJAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€CO00PA3HOT0 OTHOLICHHS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COUMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBPALATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHU JJIi  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTy4aeMbIe 3HAHUS JJIs aHAIu3a U OOBSCHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHS  OOydYaroMIMXCA
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroUnXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pPe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE NMPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JE€IyKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIbHBIE TTPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyJIHpPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (popMyiaupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHYECKOTO PKCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO MCCIETOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHW YUYeOHBIX M HCCIICIOBATEIIbCKUX 3ajay, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHH Ha yTIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX yUEeOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JJaHUM HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIIMNE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJSIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUUYMHHOCTU U CHCTEMHOCTH XUMHWYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOJICTBA METaHOJIa, epepaboTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

MCIIO0JIB30BaTh XUMUYECKYIO CUMBOJMKY JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUUECKUX
BEILIECTB;

COCTAaBJISATh YPAaBHEHMS] XMMHUYECKMX PEAKIMN U PACKPBIBATh UX CYLIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WIUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMAaTUYECKOU
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsI KACIJIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (HEe(Thb, TPHUPOJHBIA Ta3, Yyrojib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHAITM3UPOBATh U OICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMECHHUH: CAMOCTOSITCIIPHO ITUTAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yabTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JTJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUSI Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a/1aueH.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIL30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMUYCCKHM OJJIEMCHT, aToM, SJIpO aToMma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAas, WOHHAs, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XMMUYECKON PEaKIMK, XMMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNS] SHEPTUU NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(bakToNIOrHYeCKue CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U 0O€30macHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NpHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH ISl KilacCU(PUKaIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTanu», «OCHOBHOE U BO30YXIEHHOE JSHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenzeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpaBHEHHWW;,  pEakuMil  TUAPOJIM3A;  pEaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKIUM B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MPUPOALI — HAOIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO d(dekra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
OmpeIeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA MJIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
cOOJTI0/IeHNEeM TpaBuUil 6€30macHOro OOpaIieHus C BEECTBAMU U JTaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIelb HCCIECNOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
nocyoi u jaboparopHbIM 00OpyJOBaHWEM, OOpaIIeHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOTIHOM
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/d69dfe50
Hroro mo pazueny 35
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
bu6mmorexa [IOK
3.1 C . @ 11 1
TUpTEL. OCHON https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! d https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxainue OpraHnyecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
bu6mmorexka [IOK
5.1 BricokoMonekysipHbIE COETMHEHUS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TenI/l[a XUMHYECKUX 9 buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMITHECIHIE pearitind 9 3 https://m.edsoo.ru/2dd57f24
Htoro no paznemny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
CMETAILIbL 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
T https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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ID 3028038 10 B KJIACC Xaraamamxkusa Hanexna OBaHecoBHA

KoanuecTBo 4acoB

Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4eCKOW XUMHH,
IPEJICTaBICHUE O 1 01.09 bubnnorexa [HOK
MHOT000pa31y OPraHMIECKUX ' https://m.eds00.ru/3686e6f5
coenuHeHui. MHCTpyKTax MO
Thb.
DIEKTPOHHOE CTPOEHUE aToMa
ryiepojia (OCHOBHOE U
}B,036p)1<l[él({H06 COCTOSIHHS ) 1 03.09 Brommozexa [IOK
Y ' ' https://m.edsoo.ru/Oce6fd4c
BanenTtHbie BO3MOXKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTUHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 04.09 bubmorexa HOK
. P ' https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpTraHUYECKHUX COeIUHEHNN A 1 08.09 Brbmmozexa [IOK
P ' ' https://m.eds00.ru/9e595cb8
M. Bytneposa
Buast nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS.
BIJ)Iesz OHHBbIE 3(PPEKTHI B 1 10.09 bubmorexa HOK
P ' https://m.eds00.ru/b0e61661
MOJIEKYJIaX OPTraHUIECKUX
COEMHEHUI



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
KJaccu(uKalum u

bubmuoreka [JOK

6 crucTeMaTuyeckKas 11.09
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHWYECKUX BEIIECTB

7 Knaccudukanus peakiuii B 15.00 bubnmoreka [JOK
OpPTraHMYEeCKOU XUMHUH ' https://m.edsoo.ru/ba5706aa
CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK

8 . 17.09
3HaHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MepHus, 18.09 bubmuorexa [JOK
5JIEKTPOHHOE U ' https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DOu3nYeCKUue U XUMUYECCKHIE 22.09 bu6mmoreka [JOK
CBOICTBA aJIKaHOB ' https://m.edso0.ru/3137711c
HaxoxaeHnue ankaHoB B

11 npupoje. CriocoObl OTydeHHs 24.09 bubmmorexa [TOK

PHPOAE. Y ' https://m.edso00.ru/259b0a5h
U TIPUMEHEHUE alIKaHOB
[uxnoankansl: o01mas
dbopmyia, HOMEHKJIATypa U

12 U30MepHsl, 0COOEHHOCTH 25 09 bubnnorexa [JOK
CTPOCHUSA U XUMUYECKHUX ' https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI TIONyUEHUS U
MPUMEHEHUE
Pemenune pacu€THbIx 3a1a4 Ha

. bubmuotexa [JOK

13 OIIpEEIIEHNE MOJIEKYJIIPHOU 29.09

(bopMyIIbI OPraHUIECKOTO

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
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https://m.edsoo.ru/bf84d8eb

BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucremMaTu3anus
1 00001I[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras Gpopmyina,
HOMEHKJIATypa, JJICKTPOHHOE U

bubmuorexa [JOK

14 MIPOCTPAHCTBEHHOE CTPOCHUE 01.10 https://m.edsoo.ru/273b0ale
Moseky1. CTpyKTypHas v LucC-
TpaHC-U30MEPHsI ATTKEHOB
Ou3nUecKre 1 XUMUIECKHE BuGmorexa LIOK
15 cBolcTBa ajnkeHoB. [IpaBuiio 02.10 httos://m.edsoo.ru/21069¢cd
MapkoBHHKOBA
16 CriocoOsblI MoTy4YeHus U 06.10 bubnnoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTtuyeckas padora Ne 1 o
17 teme "[lonydyenne sTriieHa U 08.10 bubmorexa [JOK
N https://m.edsoo0.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenne pacuéTHbIX 3a7a49 Ha
18 OmpeIeTICHUE MOJIEKYJIIPHOI 05.10 bubnunoreka [JOK
(bopMyIIbI OPraHUIEeCKOrO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKagueHbl: CONPsKEHHBIE,
W30JIMPOBAHHBIE,
19 KyMYJIUDOBaHHBIE. 13.10 bubmorexa [JOK
https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO
CTpOECHUS
20 XUMHUYECKUE CBONCTBA 15.10 bu6mmorexa [IOK

COHp}I)KéHHLIX JAHUCHOB

https://m.edsoo.ru/e561253d



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

CriocoObI mostyueHus u

bubmuoreka [JOK

21 16.10
MIPUMEHEHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH Psifl,
obmas popmyia,

22 HOMGHK?;a"II‘) ya 3JIEKTPOHHOE U 20.10 Bubmorexa ITOK

ypa, P ' https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UIECKHE CBOKCTBA
. b K

23 XHUMHYECKHE CBOMCTBA AJIKUHOB 22.10 nomorexa 11O

https://m.edso0.ru/23493a93

24 KauecTtBeHHbIE peaknyu Ha 23.10 bubnuoreka [IOK
TPOMHYIO CBA3b ' https://m.edsoo.ru/7blc48da

o5 CriocoObl nostyueHus u 05.11 bubnuoreka [IOK
IPUMEHEHUE AJTKUHOB ' https://m.edsoo.ru/a6f9alea
Pemrenue 3anay: pacd€Tel o

26 aBHEHHIO XUMHUUYECKOMN 06.11 bubmaorexa LIOK
yp ’ https://m.edsoo.ru/5db8e526
peaxiuu
Cucremaruzainus 1 00001IeHne

27 y ! m 10.11
3HAHUHU 110 TEME
ApeHbI: TOMOJIOTUYECKUH P,
obmas popmyna,

28 HOMEHKJIaTypa. DIEKTPOHHOE U 1211 bubnuoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE ' https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a U TOJIyoa,
uX (pu3uveckre CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: 1311 bubnmnoreka [JOK
pEAKIIUY 3aMEeICHUS ' https://m.edsoo.ru/a44alaed
XHUMHUYECKHE CBOMCTBA apEHOB:

30 P 13.11 bubmuorexa [JOK

pCakuu NpuCoOCINHCHUA,

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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OKHCJIEHHE TOMOJIOTOB OeH301a

31

32

33

Oco0eHHOCTH XUMHUYECKUX
CBOICTB CTHpOJIA

Pemenne pacuéTHbIX 3a1a4 Ha
orpeziesieHue MOJIEKYJIIPHOM
(bopMyIIbl OPraHu4eCcKOro
BElIeCTBa

CriocoObl nostyueHus u
IpUMEHEHHE apeHOB

19.11

20.11

24.11

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bu6mmorexa [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas CBsI3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOI0OPOOB

26.11

35

36

37

Pacuétel o ypaBHeHUAM
XUMHYECKUX PEAKIUM.
Cucremaruzanus u 00001eHne
3HaHUM MO TeME

ITpuponusrii ras. [lomyTHble
HE(TSHbIE ra3bl

KameHnHbIi1 yroyib ¥ IpoTyKThI
ero nepepaboTKH

27.11

01.12

03.12

bu6mmorexa [IOK
https://m.edso00.ru/69b3398b

38

Hedtp 1 ciocobs! e€
nepepadoTku. [Ipumenenue
MIPOIYKTOB TIepepaboTKu HEPTH

04.12

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

40

I'enernueckas cBs3b MCKIY
Pa3IMYHbIMHA KJI1acCaMU
YTJIIE€BOAOPOa0B

T"anor CHOITPON3BOJHBIC
YIJIICBOAOPOAOB: 3JICKTPOHHOC

08.12

10.12

bu6mmoreka [IOK
https://m.edso0.ru/82b4d759



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

JleiicTBue 11e04uei Ha

TaJIOTCHITPOU3BOTHBIC.
41 B3anmonetlictBue 11.12
IIUTraJIOreHaJIKaHOB C MAarHUEM U
LUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUH 110 pa3mell 15.12 bubmaoreka IJOK
. pasi . Y ' https://m.eds00.ru/20e89f22
VYri1eBo10pObI
43 KoHTpoinbHas pabota 1o Teme 17.13 bubnnoreka [JOK
"Vruesomopoant" ’ https://m.eds00.ru/95c9e¢298
[TpenenbHBIC OJHOATOMHbBIC
CIUPTHI: TOMOJIOTHYECKHH Psijl,
ob1ras popMmya, CTPOEHHE
44 MOJIEK 2 iz.(lee I/I}Ip 18.12 Bubmzorexa LIOK
Y, pH, ) https://m.edsoo.ru/df04c5cd
HOMEHKJIATYypa,
KJaccupukanus, Gpuznyeckue
CBOHMCTBA
XHUMHUYECKHEe CBOMCTBA
45 MpeaenbHBIX OJHOATOMHBIX 22.12 Bubmzorexa LIOK
p ) https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHus u
46 IIPUMEHEHNE OTHOATOMHBIX 24.12 BrbmroTexa IOK
P g ' https://m.eds00.ru/484100000000000
CIIUPTOB
[TpocTsie a¢upsi:
HOMEHKJIATYpa U U30MEPHUS
47 Yp pui, 55 12 bu6mmorexa [IOK

0COOEHHOCTH (PU3UUECKUX U
XMMHUYECKUX CBOMCTB

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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MHOroaroMHbIE CIIUPTHI:
STWJICHIIMKOJIb U INIMLEPHH, UX

bubmuorexa [JOK

48 29.12
bu3HYecKre 1 XUMHUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI nostyueHus u

49 IPUMCEHCHHEC MHOI'0AaTOMHBIX 12.01 bubmorexa [IOK

P ' https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
. bubmuorexa [JOK
50 (du3HYECKre CBOMCTBA. 14.01
https://m.edsoo.ru/2ce726f8
TokcnynocTs heHona
bubmuorexa [JOK
51 XuMHYECKHEe CBOMCTBA (peHOIa 15.01
¢ https://m.eds00.ru/037ca5f9

59 CriocoOsblI MoTy4YeHHs U 19.01 bubnnoreka [JOK
npumeHenue GpeHosa ' https://m.edsoo.ru/c77ddf4c
[TpakTuueckas paborta No 2.

53 Pemenue skcriepuMeHTAIBHBIX 2101 bubnuoreka [IOK
3a1a4 1o reme "CoupTsl U ) https://m.edsoo.ru/fd0ced09
¢denonsl". Unctpykrax no Th.

54 Cucremaru3zanus 1 000011eHNe 2201 bubmmorexa [IOK
3HaHHUM 110 TeME ' https://m.eds00.ru/1810cb9b
ANBAETUIB U KETOHBI:

AIIEKTPOHHOE CTPOCHUE

55 KapOOHUJIBHON TPYMIIbI; 26.01 bubnnoreka [JOK
TOMOJIOTHUYECKUE PsI/IbI, 001Iast ' https://m.edsoo.ru/b139beaa
dbopmyna, nzomepus u
HOMEHKJIaTypa
ANBAETUBI U KETOHBI:

. bubmuotexa [JOK

56 ¢buznyeckue CBOMCTBA; peakuu 28.01

MMPUCOCANHCHUA

https://m.edso0.ru/c887425¢c



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

Peaknuuy oxkucienus u

bubmuorexa [JOK
57 KauyeCTBEHHBIE PEAKIINHU 29.01
peaxtt https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
58 Crioco0bI MoTy4eHUS 02.02 bubnnoreka [HOK
AbJIETHIOB U KETOHOB ) https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICITbHBIE
KapOOHOBBIC KHCIIOTHI, bubnnoreka [HOK
59 04.02
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKY T
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX 05.02 bubmmorexa [IOK
P . ' https://m.eds00.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XHUMHUUYECKHE CBOIICTBA Eub 10K
noOIMoTeEKa
61 IPeAEIbHBIX OJJHOOCHOBHBIX 09.02
pen a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0OEeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KHCIIOTBI. 11.07 bubnnoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX ' https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HETPEICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 UKapOOHOBBIX 12.02 Brommozexa [OK
p ’ ' https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT
ITorsgaTue o NpoON3BOIHEBIX
64 p )i\ 16.02 bubmuotexa [JOK

I(ap6OHOBLIX KHUCJIOT

https://m.edso0.ru/0d162d9d



https://m.edsoo.ru/a393baa9
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https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d

CriocoObI mostyueHus u

bubmumorexa [IOK

65 MpUMEHEHNE KapOOHOBBIX 18.02 https://m.edsog)l.ru/7c065c9d
KHUCIIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as 19.02 bubnmoreka [JOK
dbopmya, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE 25 02 bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKIfy, Ha OnpeIeeHre 26.02
MOJICKYJISIPHOM (HhOPMYJITBI
OpPraHMYECKOIo BEIIECTBA
ITpakTuueckas padota Ne 3.

69 Pemenue skcriepuMeHTANBHBIX 02.03 bubnuoreka [IOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KUca0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, pusndecku
70 u XIEMH:G(I:)I?IEC CZ’OEC;BEI o 04.03 bubmorexa [JOK
https://m.edsoo.ru/al19c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 CoZEpKAIIUX OCTATKU 05.03 bubnuoteka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B mpupoje
Mputa Kak COJTHM BBICIITUX

79 KapOOHOBBIX KUCIIOT, UX 11.03 bubnnorexa [JOK

Morotiee aeiicteue. Ilonsatue o
CHHTCTHYCCKHUX MOIOIIUX

https://m.edso00.ru/3c566565



https://m.edsoo.ru/7c065c9d
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cpeactax (CMC)

['eneTHueckas cBS3b
yIJIEBOJIOPOIOB U

bu6mmoreka [IOK

73 12.03
KUCJIOPOACOAECPKAILINX https://m.edso00.ru/56790c96
OpraHUYECKUX BEUIECTB

74 Pacuérel 1o ypaBHerIﬂM 16.03
XUMUYECKHUX PEaKIIUi

75 Cucremaruzanus 1 00001IeHNe 18.03 bubnnorexa [HOK
3HAHUM 1O TeMe https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTIIEBOAOB M KJIacCH(pHUKALIUs 19.03 bubnnorexa [HOK
YIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Monocaxapuibl: GU3NUECKUE
77 CBOMCTBA If HiXO)E)LIeHI/Ie B 23.03 bubmaoreka IJOK
https://m.edsoo.ru/b4bdda2d
pupoIe
IIpuMeHeHne TIII0KO3bI, €€
78 3HAYCHUE B 25.03 bubmmorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. 26.03 bu6mmoreka [IOK
Haxoxnenue B npupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: ctpoeHue

80 MaKpoOMOJIeKyJ, (Pu3nYecKre u 06.04 bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTne 06 NCKYCCTBEHHBIX 08.04 bu6mmorexa [IOK



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

BOJIOKHax

https://m.edso00.ru/6216e766

Pemrenne PaACUCTHBIX 3aJa4 Ha
OMpeCACIICHUC TOJIM BbIXO4a

bu6mmoreka [IOK

82 09.04
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
83 Cucremaru3amus 1 0000IeHne 13.04 bubmuorexa [JOK
3HAHUU O pa3eny ' https://m.edso0.ru/08d4364c
KontpomnbHas padora 1mo reme
84 "Kucnoponacoaep:xaiue 15.04 bubmorexa HOK
POACOACPAAIL | ' https://m.eds00.ru/42c6678e
OpPraHUYeCKHUe COCMHCHUS
AMUHBL: K1accudukarms,
CTPOEHHUE MOJIEKYJI, 00IIast
85 dbopmyia, u3oMepus 16.04 bubmorexa HOK
pMy’a, Py, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ (pu3ruecKue
CBOMCTBA
86 XuMHU4YeCcKHue CBOMCTBA 20.04 bu6mmorexa [IOK
ann(paTHIECKUX aMUHOB ' https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHWIIMHA,
87 O0COOCHHOCTH XUMHUYECKUX 22.04 bubmorexa [JOK
. ' https://m.eds00.ru/39cd21f1
CBOICTB aHMJTMHA
CriocoObI nostyueHus u
88 npUMeHeHHe anupaTHIECKIX 23.04 bubmorexa [JOK
P ' https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHUCIOTBI: HOMEHKJIATypa
89 U U30Mepus, GU3nIecKue 27.04 bubnnoreka [JOK
cBoiictBa. OTaEeNbHBIE ) https://m.edsoo.ru/d1773e80
MPEJICTABUTENN 0-aMUHOKHCIIOT
90 XUMHUYECKUEe CBOMCTBA 29.04 bubmuotexa [JOK
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AMHWHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHOKuCIIOT. CUHTE3 U
TUAPOIU3 ICIITUAOB

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

01 benku kak npupoHble 30.04 bubmmorexa [IOK
HOJIMMEPBI; CTPYKTYPHI OCIIKOB ' https://m.eds00.ru/429e9899
bu6mmoreka [IOK
92 XUMHUYECKUE CBOMCTBA OEIKOB 04.05
https://m.edso00.ru/6237306d
A3zoTtcoaepikaiue
TeTePOIMKITHYECKIE
93 coequHenus. Hyknennossle 06.05 Brommozexa [IOK
s ' https://m.eds00.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
OuoJsiornueckas poib
[IpakTuueckas padora Ne 4.
Pemenue skcriepuMeHTATLHBIX
94 3a11a4 10 TEME 07.05 bubmaorexa [IOK
. ' https://m.edso0.ru/8e3c02d1
A3oTconepxaiiue
OpraHUYecKHe coequHEeHus"
[IpakTuueckas pabora Ne 5.
95 Pemenne skcnepuMeHTATBHBIX 13.05 bubnnoreka [JOK
3amad mo Teme "Pacno3HaBaHue ' https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COETMHEHUI"
KonTponbHas padbora no teme
96 "A3oTcoaepiKalie 14.05 bubmaorexa LOK
P " ' https://m.edso00.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
OCHOBHBIE TIOHSTHSI XHUMHH
BBICOKOMOJICKYJIIPHBIX
97 yIp 18.05 bu6nmoreka [JOK

COECTUHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEPHU3AIUS U

https://m.edsoo.ru/7aa63ebd
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MNOJIMKOHACHCAIIUA

IImacTtmaccel. YTunuzanusa u

bu6mmoreka [IOK

98 1 +18..05
nepepaboTKa MIacTuka https://m.edso00.ru/82242e0f
DJ1acTOMEpbI: HATYpPaJbHbBIN

99 CI/IHTeTI/I‘IepCKI/IC K;;?qym/l. 1 20.05 bubmorexa [IOK

https://m.edso00.ru/246103ec
Pe3una
BosokHa: HatypasibHbIE,

100 UCKYCCTBECHHBIE, 1 +20.05 bubnnorexa [HOK
cuHteTnyeckue. [Tonumepst https://m.edso00.ru/5963a601
CIEIMAIbHOTO Ha3HAUYCHUS
[TpakTudeckas padora Ne 6.

101 Pemenne skcnepuMeHTAIBHBIX 1 21.05 bubnnorexka [JOK
3a1a4 o teme "Pacrno3naBanue https://m.edsoo.ru/3aebd77a
MJ1acCTMacC ¥ BOJIOKOH"

O0o001IeHNe U CHCTeMAaTH3AINS

102 W3Y4YEHHOT'0 MaTepHualia 1o Teme 1 25 05 bubnnorexka [JOK
"BbIcOKOMOEKYJISIpHbIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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ID 3028038 11 B KJIACC Xaraamamxkusa Hanesxna OBaHecoBHA

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabusie IIpakTnuyeckue bp
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Atom. CocTaB aTOMHBIX SJIEP. BuG OK
1 XUMHYECKUH dyieMeHT. 30ToIbI. 1 02.09 ubsmorexa I
https://m.edsoo.ru/59c112ee
Nucrpykrax no Th.
5 CtpoeHue 31eKTPOHHBIX 000JI04eK 1 03.09 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa ' https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 04.09 bu6nunorexa LIOK
3IE€MEHTOB (S-, P-, d-, f-amemenTsI) ' https://m.edso0o.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 11O 1 09.09 bubnnoreka [JOK
ATOMHBIM OpOUTAISAM ' https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpaALlMK aTOMOB
5 3neMeII{)TOB B OCHO];II)-IOI\?IIII)/I 1 10.09 bubmmorexa [OK
i ) https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 11.09 bubmuoreka [IOK
DNIEKTPOOTPHULIATENHEHOCTE ' https://m.eds00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX B OK
7 anemenTtoB J[. 1. Menzeneesa, cBs3b C 1 16.09 nosmorexa I
N g https://m.edsoo0.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
bu6nunorexa LIOK
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 17.09

HUMHU IMPOCTBIX U CIIOKHBIX BCIICCTB IO

https://m.edsoo.ru/f8468927
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rpyIIaM U epuoaam

CucreMaruzanys 1 0000IeHNE 3HAHUI

bu6nmoreka IIOK

9 18.09
10 TEME https://m.edsoo.ru/8fad2942
Bunasl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJICHTHOW CBSA3H. 53.09 bubmmoreka [JOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoJIeKyJISIpHbIE B3AMMOICHCTBUS
BaneHnTHOCTh U BaJleHTHBIE

1 BO3MOXKHOCTH aTOMOB. CBs3b 24.09 bubnunoreka LIOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
TF€OMETPUYECKUM CTPOECHUEM

12 [IpencraBneHus: 0 KOMIUIEKCHBIX 25 09 bubnunoreka LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoOneKyIsspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI 30.09 bubnnoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
[lonsiTHE O IMCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHue o KOJIOUIHBIX 01.09 Bubmorexa IIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE pacTBOPHI: HACBIILIEHHBIE

15 HEHACBILICHHBIE, PACTBOPUMOCTb. 02.10 bubmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapats

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 07.10 bubnuotexa [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3a1a4 ¢ UCMOb30BaHUEM

17 MOHATHUH "MaccoBas J0JIs 08.10 Bubmorexa OK

nn

pacTBOPEHHOTO BeMIeCcTBA", "MOIIApHAs

https://m.edsoo0.ru/785e0ab4
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KOHLeHTpauus"

18 Kinaccudukamnms 1 HOMEHKIaTypa 09.10 bubmuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus U 0000IICHUE 3HAHUN bubnuorexa [{OK

19 14.10
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepuoanueckuii

20 3aKoH U [leproanyeckas cucrema 15.10 bubmmoreka [JOK
XHMHUYECKUX dieMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengpeneesa", "CTtpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Krnaccudukanus XuMHYECKUX pPeaKIui
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMUU. 3aKOH COXPAHEHUS] MAcCChl 16.10 bubmmoreka [JOK
BEIIIECTB; 3aKOH COXPaHCHUS U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3HPEKTh XUMUIECKUX

22 peaxkuui. Te(llz));bi[ongquCKHe 21.10 bubmorexa [JOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMUYECKUX PEAKIUN U 22.10 Bubmaorexa IIOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKiny, e€

24 3aBHCHUMOCTh OT PAa3JIMYHBIX (PaKTOPOB. 23.10
Karanms u xatanuzatopsl

25 I'oMOreHHbI€ U reTEPOreHHbIE PeaKIUU 05.11

26 [IpakTrueckas padota Ne 1 mo teme 06.11 bubnuotexa [JOK
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"BnusiHre pa3nu4HbIX (PaKTOPOB Ha
CKOpPOCTb XUMHYECKON peakiuu"

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

OO6partuMbie 1 HEOOpPATUMBIE PEAKLINH.

bu6nmmoreka [IOK

27 11.11
XHUMHYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA 12.11 bubmorexa HOK
P P | ' https://m.edsoo.ru/3bf34e17
MOJIOKECHHE XMMUYECKOTO PAaBHOBECHS
DNEeKTPOIUTHYECKAS TUCCOIHAITHS.
29 CI/IHLHI:,Ie u cinabbie 3JI1[eKT (I)-IJ'II/I:BI 13.11 bubmorexa [IOK
P ' ' https://m.eds00.ru/5f766bdf
CreneHp qUCCOLUAINH
Nonnoe npoussenenue Boasl. Cpena
30 BOJHBIX EIl)CTBO oB. Bomopo H1>1p171 18.11 bubmorexa HOK
AHBIX D POB. BOAOPOA ' https://m.eds00.ru/3966¢a89
nokazarenb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 1} c)?felca}o ue B aCTBi)l ax 19.11 bubmorexa LIOK
p e B p p ' https://m.edso0.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX 20.11 bubmorexa LHOK
P " P P ' https://m.edso00.ru/2e3daeb0
JEKTPOJIUTOB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxueniie oKUCIUTETN U 25.11 bubmmorexa HOK
PEAKTHL. ' https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- 26.11 bubmuoreka [JOK
MOHHOr0) Gananca ' https://m.eds00.ru/fb691387
35 DNEeKTPOJIH3 PACTBOPOB U PACILIIABOB 9711 bubmmoreka [JOK
BEIECTB ' https://m.eds00.ru/93fb97d2
36 Pemrenne 3a1a4 pa3nnyHBIX THIIOB 02.12 bubmorexa [JOK

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



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16

bubnunoreka LIOK

37 Pemenue 3aga4 pa3nuIHbBIX TUIIOB 03.12
atp https://m.edsoo.ru/5afa265d

38 CucreMaru3anus 1 0000IIeHHE 3HAHUH 04.12 bubnunoreka LIOK
1o Teme "XumMuyeckue peakiuu" ' https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK

39 , . 09.12
'XUMHYECKHE peaKiuu https://m.edsoo.ru/a8a0a930
[TonosxeHre HEMETAIOB B
[Teproaudeckoii cuCTeMe XMMHUECKUX Eubs 10K

noIMoTEKA

40 anemenToB JI. . MenaeneeBa u 10.12

A A https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
du3nvecKre CBONCTBA HEMETAIIJIOB
AJUTOTpOIHUS HEMETAJUIOB (Ha IpUMEpe
41 KHCIIOpoJia, cephl, hocdopa u 11.12 bubmorexa LOK
POAa, CEpHL, P ' https://m.edsoo.ru/ef92c91c
yIiiepo/a)

42 Bonopon: nomydenue, pundeckue u 16.12 bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA. ['napuib ' https://m.edso0.ru/0aa8f613
["aymoreHsl: HAXOXKIACHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U 17.12 bubmorexa HOK

y o ' https://m.eds00.ru/4e223795
XUMHUYECKHUE CBOHCTBA
l'anorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPKAIINE COSTUHCHHS 18.12 bubmorexa LHOK
POACOACPHAT A ' https://m.eds00.ru/6b3255e6
raJor¢HOB
JlabopaTopHble 1 IPOMBIIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTeHOB. 93.12 bubmmoreka [JOK
[IpuMeHeHne ranoreHoB 1 ux ' https://m.edsoo.ru/6971aca4
COeIMHEHU

46 IIpakTruyeckas padora Ne 4. Pemenue 24.12 bubmuoteka [IOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/8b26fecd
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"T"anoreus!"

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MOy YCHHSI,

bu6nmmoreka [IOK

47 25.12
(du3nUecKre U XUMUIECKIE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue KUCI0poia U 030Ha

bub6nmoreka [IOK
48 OKCcHIBI U TICPOKCHIBI 30.12
a poxCHA https://m.eds00.ru/5c8816a0
bubnuoreka [{OK
49 Pemienue 3a1a4 paziMmyHbIX TUIIOB 13.01
AP https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I MOy YCHUS (;I/ISII)/I‘-IGCKI/IG u 14.01 bubmorexa HOK
y L ' https://m.edsoo.ru/46afael6
XUMHUYCECKHE CBOKMCTBA
bubmuoreka [IOK
51 CepoBoziopo, CyIb(puab 15.01
POBOOPOL, CyIIbhHA https://m.edso0.ru/7c875999
Kucnopoaconep:xamme coefuHeHUS
52 cepbl gCO6GHHF:)CTI/I CBOMCTB CEpHOM 20.01 bubmorexa [JOK
PEL- P ' https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue

53 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 2101 bubnnorexa [JOK
"Cepa u eé coenunenns". MHCTpyKTax) ' https://m.edsoo.ru/0afb05e4
mo Th.

A3OT: HaXOXkJIeHHE B IPUPO/IE,

54 CHOCcOObI MOTyUYeHUs, PU3NIECKUE U 29,01 bubnnorexa [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, ' https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponacoaep:xaiiue coemHeHH

bubnuotexa [JOK
55 azota. OCOOGHHOCTH CBOMCTB a30THOM 27.01 nosmorexa I1

KHCJIOTHI

https://m.edsoo.ru/e2965afe
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[IpumeHneHue a30Ta U €ro COeIMHEHUM.

bubnunorexa LIOK

56 28.01
A3OTHBIE y100pEeHHS https://m.edso00.ru/129f5059
docdop: HaXOKAEHUE B IPUPO/IE,

57 CHOCOOBI TOMyUYeHUSs], PU3NICCKUE U 29.01 bubnmnoreka HOK
XUMHYECKHe cBoicTBa. Docduabl u ) https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 (1)00(1)?) c(cl)) eq)mz ue Kucinotel. Conn 03.02 bubmorexa HOK

peoiepeat ' ' https://m.eds00.ru/c7a2d429
bochopHOIT KHCTTOTHI

59 [Tpumenenue dhocdopa u ero 04.02 bubmmorexa [JOK
coequHeHmnil. @ocopHbie y1o0peHHs ' https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 SKCHEPUMEHTAIBHBIX 3a4a4 10 TEME 05.02
https://m.edsoo.ru/8175ac3f
"A3o0t1 1 pocdop u ux coeuHEHU"
Yriepos: HaxoKIeHUE B PUPOJIC,

61 AJUTOTPOITHBIE MOIU(PUKALIIH; 10.02 bubmuoreka [IOK
¢u3nyeckre 1 XUMHUYECKHE CBONCTBA, ' https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriepona(ll), oxcu

62 TJie Jj)ya(l\ﬁ)) : r(on)LHaﬂ KECJ'IOTa u eé 11.02 bubmorexa HOK
YFIEpOA Y ' https://m.edsoo.ru/dba58adf
cou

bu6nmorexa LIOK
63 P 12.02
CIICHHE 3AAaT AR THIIOB https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHuE B MPUPOJIE,
64 cr?oco61:1 oJT qufI/ISI (1)1/131/12ec1:)1<1fe u 17.02 bubmorexa HOK
YACHI, ' https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuawusi(1V), kpeMHueBas 18.05 bubmuorexa [{OK

KHCJI0Ta, CUJIMKAThI

https://m.edsoo.ru/3170e7bl
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IIpuMeHeHne KpeMHUS U €T0

bu6nmmoreka [IOK

66 coenuHeHi. CTEKII0, €To MOoJTyYeHue, 19.02 https://m.edsoo.ru/393cdac0
BHBI CTEKJIA https://m.edsoo.ru/5823cefb
bubnunorexa LIOK
67 P 24.02
CHICHHE S/ PA3IIHBIX THHOB https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 2503 bubnuorexa [{OK
o teme "HemeTamib!" ) https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa o teme 26.02 bubnnorexa [JOK
"Hemerasmis!" ’ https://m.eds00.ru/d0484c76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOMN 03.03 bubmmoreka [JOK
paboThI, KOPPEKITUS OIMNOOK ' https://m.edsoo.ru/2b7e9510
ITomoxeHre METAIIOB B
[Teproauaeckoii cucTeMe XUMHUSCKUX
71 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS 04.03 Bubmorexa IOK
’ R ' https://m.eds00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mue guznueckre CBOMCTBA
72 MeTau1oB. IIpuMeHeHne MeTaIOB B 05.03 bubmiorexa LOK
P ' https://m.edso0o.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetasuioB. Kopposust 10.03 bubnnorexa [JOK
METaJJIOB ' https://m.eds00.ru/42b872e3
bu6nmorexa LIOK
74 Pemenue 3amaug pa3 4] 11.03
HICHHE 3a/1a% PasiHHHbIX THIIOB https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI
75 MeTaHEOB Oo0mue cnoI::OI([SLI n(l)jn YEHUS 12.03 Bubmuorexa [IOK
- ot y ) https://m.eds00.ru/94eb377a
METAJIIIOB
76 OO6mas xapakrepucTuka metamioB |A- 17.03 bubnuotexa [JOK

rpynnsl [lepuoanueckoit cucteMsl

https://m.edsoo.ru/e12c26b3
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XUMUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: ojyyeHue, pu3nueckue u
XMMHMYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCAMHEHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpymms! lleprpoauyeckoi cuctemsl
XUMHYECKUX AJIEMEHTOB. Maruuii u

bu6nunorexa LIOK

" KaJIBIIWI: TIOJTydeHue, (GU3ndecKue u 18.03 https://m.edsoo.ru/7c3e49c0
XUMHYECKHUE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

78 ZK&cTKOoCTh BOJEI U CIIOCOORI €€ 19.03 bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AroMuHUN: TIony4YeHue, GU3NIeCcKue U 24.03 bubnnoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUIPOKCUIA ATFOMUHUS, 25 03 bubmuoreka [IOK
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX https://m.edsoo.ru/5d12d318
IpUMEHEHHE

81 Pelrenne 3ana4 pa3sinnyHbIX TUIIOB 26.03
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME 07.04 bubmorexa [TOK
" " https://m.edso00.ru/27a4af43

MeTasuibl TIaBHBIX TOATPYTIIT

OO11ast xapakTepuCTHKa METAJLIIOB

83 mo6ouHbIX moArpymm (b-rpyrmm) 08.04 bubmmoreka [JOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB

84 du3nYecKre U XMMUYECKHe CBOMCTBA 09.04 bubmuorexa [{OK

Xpoma U €ro COCHHHCHHﬁ, nx

https://m.edsoo0.ru/9911bef3
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IIPUMEHEHHE

Baxwueiiime coelMHEHN Maprasiia.

bub6nmoreka [IOK
85 [lepmanranaT Kajius, €ro 14.04
p g https://m.eds00.ru/039d69c8
OKHCJIUTEIbHBIC CBOKMCTBA
dusnvecKkue 1 XUMUYECKHE CBOMCTBA BuG 110K
nOIMoTEKA
86 JKejesa u ero coequHeHui. [lonydenue 15.04
g Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
du3nyecKre 1 XMMUYECKHE CBOMCTBA
87 MEJIH M €€ COeTMHCHUM, X 16.04 bubmorexa HOK
A s ’ ' https://m.eds00.ru/2bc0f954
MIPUMCHCHHE
DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA
88 IIMHKA U €r0 COEAUHEHHUN, NX 21.04 bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI ' https://m.edsoo.ru/b1f2beal
LIMHKA
[IpaxTnueckas padora Ne 8. Pemenue
bu6nmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 22.04
" " https://m.edsoo.ru/a6e352ea
MerTansl TOOOYHBIX MOATPYIIT
bubnmorexa LIOK
90 Pemenve 3a1a4 pa3aMdHBIX THIIOB 23.04
A&P https://m.edsoo.ru/a8b83d83
O06o001eHre U CHCTEMAaTH3aIIHS
91 M3yYEHHOTO MaTepHalia 1mo TeMe 28.04 bubmorexa LHOK
| 4 . P ' https://m.eds00.ru/e91fe975
MerTasbl
92 KonrtponsHas pabora no teme 29.04 bubmuoreka [IOK
"MeTtasas" ' https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yJbTaTOB KOHTPOJIBHON 30.04 bu6muoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK ' https://m.edsoo.ru/9ebff2fd
Posp xumun B o0ecriedeHUN
94 05.05 bubmuorexa [{OK

YCTOMYMBOIO Pa3BUTHs YEIOBEYECTBA.

https://m.edso0.ru/080fe1f0
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[ToHsITHE O HAYYHBIX METO/IAX
HCCIICIOBAHUS BEIIECTB
HayuHble MpUHITUITBI OpraHU3AIAH

95 XUMHYECKOTO IMPOU3BOICTBA. 1 06.05 bubnmnoreka HOK
[TpoMbIeHHbIe CTIOCOOBI TOTYYSHUS ' https://m.edsoo.ru/2e45a44f
Ba)KHEHIIIHX BEILIECTB
XHUMHYECKOE 3arpsi3sHEHUE

96 OKPYIKaIOIIEH Cpeibl U €ro 1 07.05 bubnnorexa LHOK

PYIAIOMIEH Cpei ' https://m.eds00.ru/9f11bf51

IOCJICACTBUS

97 XHUMHS ¥ 37J0pOBbE YEIIOBEKA. 1 12.05 bubnunoreka LIOK
JlekapcTBEHHBIE CpENCTBA ' https://m.edso0.ru/a6552721

08 Xumus muiy. Poiib xumum B 1 13.05 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH ' https://m.edsoo.ru/1f7b5bd2
KocMmernueckue n napdroMepHbie bubnnorexa [JOK

99 1 14.05
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENLCTBE. BaxkHelune

100 CTPOUTENbHBIC M KOHCTPYKIIMOHHBIC 1 19.05 bubnnorexa [JOK

p pyKi ' https://m.eds00.ru/6169003
MaTepuaibl
XUMUs B CEIIBCKOM XO3SICTBE. Bu6 110K
noIMoTEKA

101 1 20.05
Opranuuecke i MHHEpATLHbIC https://m.edsoo.ru/fd39587d
ynoopeHus

102 Cucremaru3zanus u 0000IICHIE 3HAHUN 1 21.05 bubmuoreka [IOK
0 TemMe ' https://m.eds00.ru/db979c70

OBILIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME
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ITPOBEPAEMBIE HA EI'9 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloIne MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOUTAITH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XAMHYECKasl CBs3b (G- M T-CBSI3b, KpATHBIC CBS3W), THOPUIU3ALIUS
aTOMHBIX OpOuWTaNiell, KpHCTAIMYEcKash pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeneT, (YHKIMOHaNbHAs TpyINa, paauKall, U30Mephl, CTPYKTypHas
¢dbopmyna,  u3oMepuss  (CTpyKTypHas, TreoMeTpuueckas  (uuc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJEepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIaeBOAbI, JKUPBI, OCIKHU), MOHOMED, MOIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHbBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANEKTPOIIUTHYECKAs AUCCOIUAIINS, CTETIEHb UCCOLMALNN, OKUCIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHS OPTaHUYECKUX
BemiectB A.M. ByTnepoBa, Teopusi 3MEKTPOTUTHYECKON THCCOIMAIINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MECXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

oOIIKe HAayYHbIC TMPUHIMITBI XUMHUYECKOTO MPOHM3BOJCTBA (Ha MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboOTKU
HedTH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISTH:

XapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  H3YYUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IPpHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XWMHUYCCKHUX 3HAHUUA C MOHIATHSIMH H npeacCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'O COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAIK N3yJaeMbIX XMMUYECKUX O0bEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TerioBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XMMHYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIONb3Ys MOHATHSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISATh YPaBHEHHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHUS PEaKuii HOHHOTO OOMEHa, YUYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT 10 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTCp 3aBUCHUMOCTHU peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
ATOMOB B MOJICKYJIAX, a TAKIKEC OT 0coOeHHOCTEH peam3anu pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMU U 3aIIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnaM CoeIuHEeHUH (IIPOCThIe BEIIeCTBAa, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

ChopMupoBaHHOCTh yMEHHS MPOBOAMTH PACUEThl MO XHUMHUYECKUM
dbopMyliaM U ypaBHEHHSIM XUMHUYECKHX pEaKIHH C HCIOIb30BaHHEM
(bU3NYECKUX BEITHYUH:

Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIECTB JJaHO B BUJIE PACTBOPA C ONIPEACIEHHON MacCOBOM

JoJIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOH MM O0BEMHOM JT0JTH, BHIX0/1a TIPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIICHUI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BeliecTBa
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Bianenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IIPUMEHSATh
9TH 3HAHUS IPHU SKCIEPUMEHTAIBLHOM MCCICIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SIBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS Ul OOBSCHEHUS U NPOrHO3UPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHEe W H3YYCHHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJACHHEM MPaBUII
OesomacHoro  oOpamieHuss C  BemlecTBaMHM M J1a0OpaTOPHBIM
obopynoBanruemM; GOpMyIUPOBATH IEIM HCCIIEIOBAHUS;, TIPEICTABIATh B
pasnuuHON (opme pe3yabTaThl IKCIICPUMEHTA, AaHATU3UPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMALMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaINH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M MCIIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HAaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelidl IpeAeIIbHON
JOIMYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYecKHuM ypoBHsM. Kiaccudukanus XHMUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaI_II/ISI aroMma. BaneHTHEBIE QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsiaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buasl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METANTHYECKAst, BOJOPOIHAs)
1 MeXaHMU3MBbI e€ 00pa3zoBaHus. MexXMONeKysIpHbIE B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOC€HMA. TUIbl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie a3 dexTh XUMHUYecKuX peakiuil. TepMoxumMudeckue ypaBHeHUs

1.8

OObpatumble peakiuu. XuUMHUeckoe paBHoOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

111

OnektponuTrueckas aucconuamnus. CumbHble W ciiadbie dmekTponuTsl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
IHACCOIManuy. Peakyyu HOHHOTO 0OMeHa

Iunponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pactBopa

CriocoObI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS pPaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. KpucTamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEM PH. MeToabl 2IeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKkux

BEILIECTB

2.2

2.3

2.4

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) M HX coeauHeHuid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpEeMHHsA) M HUX  COCAMHEHHH  (OKCHJOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H#  nenTudukanms HeopraHmyeckux coeanHeHmni. KauectseHubie

PC€aKkuy Ha HCOPraHM4ICCKUEC BCIUICCTBA U MOHBIL

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OPraHMUYECKUX
coequHeHnil A.M. bytiiepoBa. YTinepoaHblil CKEJIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yriieposa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus Moseky. ['omonoru. ['omonornuecknii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccudukanuu opraHuyeckux BemecTB. Homenkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cHUcTeMaThdeckas) W TPUBUAIbHBIC HA3BaHUS

BaKHEHIITUX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasmio MapkoBaukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XMMUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATalUs), TOPEHUs, OKUCIEHUS U
nonuMepu3anuy. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: PEAKUUHU TMPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpPeHHs U mnoiaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

aAJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHYECKUX CBOWCTB Toiyosa. [lomydenwe OeH3ona.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lonumepusanus cTHpoa.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATUUCCKUX YITIECBOLOPOJ0B

Cnuptel.  IlpenenpHble  OQHOATOMHBIE  CHUPTHL. XHWMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
THIPOKCOTPYINIBL, €  TaJOre€HOBOAOPOJAMH  Kak  CIOCO0  IMOJIydeHHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJEHITIMKONb U TIMLEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lomyuenue penona

3.12

3.13

3.14

Anpaeruipl. XUMHYECKHUE CBOMCTBA TMPEACIBbHBIX albJCTHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (I1). Tlomyuenue npenenbHBIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PE€aKu OKUCIICHUS all€TOHA

KapOoHoBble KHCIIOTBI. XHMMHUYECKHE CBONCTBA NPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonyyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUA0OB. Bricuine mpencibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOMY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX >(QUPOB B
MUIIEBOH M TMap(IOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA IKHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIM BBICHIHNX Kap6OHOBI)IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YyacTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUIHON TPYNI M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIME aAucaxapuiel. ['maposns
nucaxapunoB. Ilomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMmayla, IJIMKOreHa U Lenono3bl. dusnyeckue CBONCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOIU3, KadeCTBEHHAs
peakius ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATypalUsl, KaYeCTBEHHbIE (LIBETHBHIC) pEaKLUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPyKTypa TIOJIUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHHs: MoJyieKyJd. OCHOBHBIE CIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy TMOJUMepU3aluil U ToluKoHAeHcanuu. Knaccudukanus

BOJIOKOH

###Par#H# nenTndukanns opraHMuecKux coeJMHeHn. Perenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHN4YCCKUX BCUICCTB

3.20

I'emermueckas CBA3b MCXKIY KiIacCaMU OpPraHHu4YCCKUX COe,ZII/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHoOl paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS W DHEPreTHKa: MPUPOTHBIA U TMOMYyTHBIA HeTIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

HMCTOYHUKH yTIICBOJIOPOJIOB)

XUMHUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalolled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bkl, arMochepbl, ¢haopbl U (GayHbl OT
XUMHYecKoro 3arpszHeHus. IIpobimema OTX0J0B U MOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYUCHUS XUMHUYCCKHUX




BEILIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEkJi0 M CWIMKaTHasg  IPOMBIIUICHHOCTb.

[Ipombinennass ~ opranudeckas  xumus. Cplpp€  ans  OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacuéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B 110 H3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MAcCe WM 00bEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIIUU
BELIECTB
5.2 ##HPar##H##Pacuérel TeruioBoro s exTa peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIEHUHN T'a30B IIPU XUMUYECKUX PEAKIUIX
5.4 #i##Par###Pacuérel Maccel (00bEMa, KOTMYECTBA BEMIECTBA) MTPOTYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MPUMECH )
55 #HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIM BBIX0/1a TIPOIYKTA PEAKIIMHI
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) POAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE PACTBOpA C ONpeAeIEHHON MAaCCOBOM J0Iei
PacTBOPEHHOTO BEILIECTBA
5.7 ###Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUN «MACCOBAsl IOJIS», «MOJIIPHAs
' KOHIEHTPALUsA», «PACTBOPUMOCTHY
##H#Par##H#HaxoxieHue MoJIeKyJIIpHON (pOpPMYJIbl OpraHUYECKOTO BEIECTBa 10
5.8 €ro MIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €0 COCTaB, UM 110

MIPOTYKTaM CTOPAHMS



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHMueHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxiinonepHoe obiecTBo «M3aaTenbeTBO
«IIpocBemieHney

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «/IPODAY; AxiinonepHoe obiectBo «M31aTenbcTBO
«IIpocBemieHney

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Topran POIII

1. O.C.T'abpuemnsn, I'.I".JIpicoBa « Xumust MeToamueckoe ocodue — 6a30BbIid yPOBEHB) -
M.: Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TeCTax, 3aa4ax, ynpakHeHusx. 11
kimace» — M.: Ilpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTposbHbIe 1
IIPOBEPOUHBIE PaOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHast kaura iist
yuutens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.T'abpuensn, I'.T'".JIpicoBa, A.I'.BBeaenckast «Xumus 11 kmacc: HacronpHast kHUTa 115
yuutens». Yacts 2 — M.: Jpoda, 2022 rox.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3agaun o XMMUHU U CIIOCOOBI UX
pemenus» - M.: «Ipoday, 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc noypounslie miansl o yueOuuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.
8. M.A.Psa6oBa, Y .1O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xiacc», - M.: Dk3aMeH,
2019r.
9.9. O.C.I'abpuensH, .I".ocTpoymMoB « XMMHYECKUH IKCIIEPUMEHT B mikoje 11 kmacey; - M.:
Hpoda. —2019 rox.
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bu6mmoreka IJOK

http://www.chemnet.ru I"azera « Xumus» u callT 1y1s yuutens «5 uay Ha ypoK XUMUK»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHast KOICKIHs « XHMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTHI:
xumus. Komnekus Poccuiickoro o6mieo0pa3zoBarenbHOT0 opraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickas oquMuaa NKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuyeckast XUMHsI: SJIEKTPOHHBINA YICOHUK JIJIsI CPETHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbIThIiA KOJUISIK: XUMHUS

http://www.chemistry.ru JlucraniimonHas oJMMITHAA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIN

o0pa30BaTeNbHbIN MPOEKT



