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HNOACHUTEJBHASA 3AITUCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrapneHHsix B denepaqbHOM TrOCyJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHBIX Opranuzanusix Poccuiickoi
denepaniy, peamu3yIOMIUX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJNOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickoit
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHsI Ha YPOBHE YIUNIYOJIEHHOTO W3YYEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcsi 10-11  kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHLnPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
NPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3yJbTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU QYHKIINH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYeHHE NPEICTAaBICHUS O LeAX, COJAEpX aHuu, oOIled cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTopas npeaycMaTpUBaET
OMpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS M TOCJEI0BATEIbHOCTH
M3yUYeHUs] y4eOHOTo MaTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEePUCTUK; TMOJIXO0JI0B K (OPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaromMXCs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOT0 TOCYyAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJig yriryOJIEHHOTO U3YUYEHUSI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4EHHUs IIpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro 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 OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
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 ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTrcs oco0oe BHUMaHKWE BOpPocaM 00 3JIEKTPOHHBIX d(PdeKTax,
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 CTPYKTYypy U XapakTep [ONOJHEHHH K oOel 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
U3y4YeHUU TMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  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 BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
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, BXOJAIIMMU 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), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (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 M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
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 W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, 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
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

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:

BOCIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IPHUPOIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpA30BaHHMIO 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, IPHOOPETEHUE OIbITa OOIIECTBEHHO-
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 kimacce — 102 yaca (3 yaca B HEJIENIO).



COIAEPKXAHUE OBYUYEHUA

10 KUIIACC
OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbLI OPraHUYECKON XUMHUMH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yrjepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpPraHUYECKUX COCAUHEHMSX. Tumbl TUOpPUAM3ALMK aTOMHBIX OpOuTanei
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHBINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnunapHasi, 1BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUMHEHUN. MONeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CrpyktypHble (OpMyJbl pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHass. M3omepus. Buuabl u30MepUu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMMHEHUN (MHAYKTHUBHBIMN
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KilaccupUKALMK OpraHuyeckux BeniecTB. llonatue o
byHkunoHanpHOM rpymnmne. I'omomnorus. ['omonoruyueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHui (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OT/IEJIbHBIX MTPEACTABUTEIICH.

OcobeHHoCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01mIast popMyra, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmysa, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpUIM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. 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. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA 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, MOJEIMPOBAHUE MOJEKYI
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. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue 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 denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3nMuecKue CBOWCTBAa albAETUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
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.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, I1-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH M 1eiunoso3a. CTpoeHue MakpoMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA 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
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
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
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peakluMu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHU M
noAypoBHHU. AToOMHBIE opOuTanu. Kiaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, DJICKTPOHHBbIC KOH(UTYypallMu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Tepronnueckuit 3akoH U [lepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor cCUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TIpynmaM W NOepuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJauHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHbeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeIMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH 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 XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['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 KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB 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 WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
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. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
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. Oxcua cepwi(1V), 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
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas 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. dochunpr u ochun. Oxcuasl 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), yronbnas kucimora u e€
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 kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB 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
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHU.

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!.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

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), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
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 TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, M3y4YEeHHE KOJUIeKIMH «MeTamisl W CIUIaBbl», B3aHMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 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 MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€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, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU 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 PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, 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



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 XUMHNUA
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA30OBAHIMA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
o0mmero oO0pa3oBaHMsS BBIJICICHBI CIEIYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYaloIMMHUC POCCUMCKONW TPaXKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEEIICHNI0; HAIMYME MOTUBALUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, HKOJIOTHUYECKON KYJIbTYPbL; CHOCOOHOCTh CTABUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA IpeaAMeTa «XHUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIBHOCTH
oOy4Jaronuxcs B MPOLECCE peATU3aAMKU 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHHA MpPEAMETAa «XHUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyuaroluxcs B MPOIEcCEe pean3alliid 00pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHWN y4EeOHBIX M MO3HABATEJIbHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHBIX BUJIOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€UYECTBEHHON XMMUH;

yBaXEHHUsI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYAA YYEHBIX U PAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYMKOB;

4) popMupOBaHHS KYJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COI[MAJILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO MPOeccuil pa3IudHoOro pojia, B TOM
YuUCJIe Ha OCHOBE MMPUMEHEHUS TTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHON TPaeKTOPUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTHYECKU I€JIECOO00PA3HOTO OTHOIICHUS K TPHUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

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

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 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
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

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  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl AEATECIHLHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

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



peaKkiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

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

dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX 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
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMmyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/WUIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEH PE3yJIbTATOB I[O3HABATEIBHON IEATECIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATENIBHO UIIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro MpoeKTa, U (HOpPMyIHpPOBATH BHIBOIbBI
II0 pe3yJIbTaTaM IMPOBEAEHHBIX HMCCIEAOBAHUN IYTEM COTJIACOBAHMS IO3ULUN B
X07ie 00Cyk/1eHNUs 1 OOMEHA MHEHUSIMH.

Pery/siTuBHbIE YHUBepPCAJbHbIE YUeOHbIe AeiicTBHUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHNH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILIECTBIISITh CAaMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMoOaHalIu3a |
CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATHBI

[TpenMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 XUMUHU Ha yriyOnEHHOM
YPOBHE Ha YpPOBHE CpeaHEero oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCSCKUC
JUIs y4eOHOTro npeaMeTa « XUMHUsD HayuHble 3HAHUS, YMEHUSI U CIOCOObI AEMCTBUM
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYSHHIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHWW B Pa3IMYHBIX YYEOHBIX
CUTYaIUsX, a TAKXKE B peabHBIX )KM3HECHHBIX CUTYAIUIX, CBSI3aHHBIX C XUMHEH. B
nporpaMMe IO XUMHUHU TPEeIMETHbIE pPe3yJbTaThl MPEJICTaBICHbl IO Tojam
U3YYCHUS.

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpaXkaror:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnun PalMOHAIIBHOTO
PUPOAOIOIb30BaHUs, B (POPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl



YEJIOBEKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIys AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIVIEPOIHBIN CKENET, (yHKIMOHATIbHAS
rpynna, pajgukaig, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIDHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . M. MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM IMPU XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJIICHUM; MPEACTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLui, TEPMOJMHAMHYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUHU U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYEeCKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATEIbBHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMIAX  XUMHYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHMIl: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NpPHU
OMHMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHMUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY NIl COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLIHMA M PACKPBIBATH UX CYLIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTABJICHHS
AJIIEKTPOHHOIO 0ajaHca JTUX pPEaKUUi, peakuuil HOHHOro oOMEHa IyTéM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJIEIM MOJIEKYJI OPTaHUYECKUX BEUIECTB JJI WIUTFOCTPALIMH
UX XMMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;



c(hOpMHPOBAHHOCTh YMEHHUMW: YCTAaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHUH,
ATWICHTJINKOIb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIJIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIIPEH,
CTUPOJ U JIpyTHe);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XUMHUYECKOW CBSI3U B
OPTaHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsA3b, OG- W T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT,  YMEHHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUHA OT
KpPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYTI aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUIECKOE TIPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHbIE orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3Y4YEHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;



c(OpPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aMMOCBSA3b XUMUUYECKUX 3HAHUN C
MNOHATUSMU M MPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONM XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH PaAcCUY€Thl MO XUMHUYECKUM
dbopMyniaM U ypaBHEHUSIM XMMHUYECKUX PEAKIUNA C UCHOIB30BaHUEM (U3UUYECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
(dbopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, UCMOJIb30BATh NOJYYEHHbIC 3HAHUSA JIs1 IPUHATHS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAaMOCTOSITENIbHO IUIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCHEpUMEHT (MOJy4YeHHEe M U3y4YEeHHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynMpoBaTh 1L€Ib HCCIEIOBaHUS, MPEACTABIATh B pPa3NIUYHOW (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa IKOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOI JIE€ATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370POBBbS, OKPYKAOLIEH
MIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JIEUCTBUS HA >KHUBBIE OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATh LIE€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTsa MaccoBoil nungopmanuu, IHTepHeT U Jpyrue), KpUTUIECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(pOpMaIHIo, iepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUHU C MMOCTABJICHHON yueOHOI 3a1ayeil.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUI: O MaTEpPHAIBLHOM EIHUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTU SIBICHHUM TPHUPOABI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W MHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHUM HOBBIX MaTEPHUAIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO U MPHUPOAHOMN

cpene;
BJIQJICHNEC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralONIMUe MOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYECKass pPEIIETKA, XUMHYECKas peakUus, pacTBOp, BJIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHUYECKAs JIUCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEaKIINU, XUMUUECKOE PAaBHOBECHUC;
TEOPUU W 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKON TUCCONMALMM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS] SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHHWMAaHUS
MPUYAHHOCTA M CHUCTEMHOCTHM  XUMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; NPEACTABICHUS O MEXAaHU3Max XUMHUUYECKHUX
peaKkuuii, TEPMOAUHAMUYECKUX UM KHUHETUYECKHX 3aKOHOMEPHOCTSAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUN BAKHEHIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETLHOCTH  YeJOBeKa, OOMUWX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
IIPOU3BO/ICTBA;



c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NMPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS
cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHUHl XMMHUYECKUX peEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHas,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOT'O BEILECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEGHTHOU CBS3H;

c(OPMHPOBAHHOCTh ~ yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA [0 UX COCTaBY, XMMHUYECKHE PEAKIUU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuuu, U3MEHEHHIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajlu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHMS PACKPBIBATH CMBICI IEPHUOJUYECKOTO 3aKOoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKLUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOIOB
[Tepuonnueckoir  cucremsl  JI.MI.  MeHneneeBa,  WCHOJb3ysd  TMOHSTHUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOJYypPOBHU», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE MU BO30YXKIAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUNM no mnepuojmaMm U rpynnaMm Ilepuonnueckor cucremsr J[. WM.
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHNE TI'€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIECTBAMM C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYLIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HMOHHOrO OOMEeHa HyTEM COCTaBJIEHMSI MX IOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIMA C YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEakluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKHMX NPOU3BOJACTB; LIEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLICHHS PUCK-TI0Jb34;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEpPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSATD 3TH 3HAHUSA NPH IKCIIEPUMEHTAIBHOM HMCCIIEIOBAHUY BEIIECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPAKTUYECKOM JEATEIBbHOCTH YEJI0BEKA U B IIOBCETHEBHOM KU3HH,

C(OPMUPOBAHHOCTh YMEHHUSI BBISBIISITH B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MOHATHUSIMU WU TPEACTABIECHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
IIOHATUM «MaccoBasi OJIs BELIECTBA B PACTBOPE» U «MOJISIPHAs KOHLIEHTPALUA»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YUYaCTBYIOIIMX B PEaKLMU BEIIECTB; TEIJIOBOro 3 dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTeslsl pacTBOPOB KHUCIOT M IIEJIOYEU C
U3BECTHOM CTEMEeHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IIPONYKTA PEAKLHH, €CIM OJAHO M3 MCXOIHBIX BELIECTB JaHO B BHUJE pacTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILECTB, ONPEIECICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YyYECHHE BIIASHMUSI
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJbHBIX 3adad no Ttemam «Metamey u  «Hemerammey) ¢
coOIoIeHHEM TIpaBUII O€30MacHOr0 oOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyJIUpOBaTh LE€lb HCCIEAOBAaHUSA, NPEIACTaBIATH B



pasnu4HON (GopMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
nocynoi u nabopatopHbiM OOOpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHMSMHU IO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH I€JIECOO0pa3HOT0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH NPUPOIHOU
cpeabl U JOCTHUXKEHUsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOTI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadbarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a1auei.
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' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://m.edsoo.ru/d69dfe50
Hroro mo pazueny 35
Paznen 3. Kuciopoacoaep:kaniue oprannyeckue coeInHeHust
bu6mmoreka [IOK
3.1 C . @ 11 1
FIVpTRL. oeHON https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK

3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTaeBOzEL o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxaniue opranHnyecKkue coeJuHeHUust
bu6mmoreka [IOK
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
bu6mmoreka [IOK
5.1 BpICOKOMONIEKYIISIPHBIE COCIUHEHUS 6 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
CrpocHue atoMa. [lepuoandeckuii 3aKoH
11 I/ITI_II)G HOaUYeCKas CHI():TelxI/l[a XHUMHYICCKHX 9 bubmorexa [IOK
' pHOA https://m.eds00.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
1. X 1 1
3 HMHACCKHE peaiiii 9 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
eMETAILIRT 3 3 https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MIpPEICTaBIIEHUE O 1 bubmorexa [TOK
p https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN

DJIeKTPOHHOE CTPOCHHE aTOMa
yraepoaa (0OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUS). 1
BaneHTHBIC BO3MOYKHOCTH
aToma yriepoja

bu6mmoreka [IOK
https://m.edsoo.ru/0Oce6fd4c

XuMuyeckas CBs3b B
OpPraHMYECKUX COCAUHEHMSIX.
Mexanu3mMbl 00pa30BaHUs 1
KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBA3EH

bu6mmorexa [IOK
https://m.edso0.ru/8d39f5c8

Teopust ctpoeHNA
pUs e1p Bu6mmorexa [IOK

HA. 1
OPTAHMHCCKIX COCMIMHCHIHI https://m.edsoo.ru/9e595ch8

M. byrneposa

Buasl m3oMepun: CTpyKTypHas,
MIPOCTPAaHCTBEHHAS. 1
DneKkTpoHHBIE 3P HEKTH B

bu6mmorekxa [IOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJaccu(puKaum u

6 CUCTeMaTHYECKast bubmmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Kiaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3zanus 1 00001ICHUE bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHH PSI,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 dusznvecKkue U XUMUYECKUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxxneHnue aikaHoB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [TOK

https://m.edso00.ru/259b0a5h
Y IPUMEHEHHNE ATKaHOB
[uknoankansl: o0IIast
dbopmysa, HOMEHKIATypa U
12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK

CTPOCHHUS 1 XUMHUUIECKHUX
CBOICTB, CITIOCOOBI OJTyUEHUS U
MIPUMEHEHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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Pemenne pacy€THbIX 33124 HA
OIIpECIIEHNE MOJIEKYJIAPHOU
(bopMyIIbl OPraHMYECKOro

13 emte BLIM HOTM bubnmoreka [JOK
BEIIEeCTBa 10 Macco
B A https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOSIIIUX
B ero coctaB. CucremaTu3anus
1 0000IICHIE 3HAHMIA 110 TEME
AJIKEHBI: TOMOJIOTUYECKUI Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE U bubnnoreka [JOK
14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJ. CTpyKTypHas U IHC-
TpaHC-U30MEPUS ATTKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 licTBa ankeHoB. [IpaBuiio bubmmorexa [JOK
BOMC .
¢ p https://m.eds00.ru/21069ccd
MapkOoBHHMKOBa
16 CniocoOsbI nony4eHus u bubnuotexa [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padorta Ne 1 o
17 ep e "[lomyue . € ITUJICHA U bubmmorexa [OK
TeM JTydeHU
Y . n https://m.edso00.ru/0941eed8
W3y4YeHHUE €r0 CBONCTB
Pemenune pacu€THbIx 3a/1a4 Ha
oTpeIeTICHUE MOJICKYJIIPHOM bubnmoreka [JOK
18
(bOopMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHsbl: CONpsHKEHHBIE,
19 W30JMPOBAHHBIE, bubnmoreka [JOK
KYMYJINDOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0EHHOCTH AJIEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
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CTPOCHUS

20 XuUMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

21 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH Psifl,
obmast popmyia,

22 HOMeHK?;aiy;]a, 3JICKTPOHHOE 1 bubmorexa LHOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (pU3rUecKre CBONCTBA

23 XHUMHYECKUE CBONCTBA aJTKMHOB bubmorexa LHOK

https://m.edso00.ru/23493a93

24 KauecTBeHHbIE peakuyuu Ha bubnnorexka [JOK
TPOWHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CnocoObI noTyueHus u bubnunoreka [JOK
MIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHHIO XUMUYECKON bubmmorexa LIOK

https://m.edso00.ru/5db8e526
peaxiuu

97 CucremaTu3anus u 0000IIeHNE
3HAHUI IO TeMe
ApEHBI: TOMOJIOTHYECKUH PSI,
obmas popmya,

28 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnnoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOIYyOoJIa,
uX (pu3NYeCcKre CBOWCTBA

29 XUMHYECKUE CBOMCTBA apCHOB: bubmuorexa [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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PCaKkMu 3aMCIICHHUA

https://m.edsoo.ru/a44alaed

30

31

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIuu IPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 HA
OIIPECIIEHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHMYECKOro
BELIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObI osryueHus u
NPUMCHEHHE apCHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOIOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

IIpuponnsiii ras. IlomyTHbie
HE(TSHbIE ra3bl

37

KameHHBIi yrosb 1 IpoTyKThl
ero nepepadoTKu

bu6mmorexa [IOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOIYKTOB TTepepaboTKku HePTH

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

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMU
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YIJIEBOIOPOOB

40

41

42

43

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

Jle¥icTBue 1Iemouei Ha
raJOreHIPOU3BOIHBIC.
Bzaumoneiicteue
JMrajJoreHajJKaHoB ¢ MarHUEM U
LIMHKOM

Cucremaruzanus U 00001IeHne
3HAHUH 110 pa3aeny
"VYrneBomoposr"
KonTponbHas pabota mo Teme
"Yranesonopozs"

bu6mmoreka [IOK
https://m.edso00.ru/82b4d759

bubmuorexa [JOK
https://m.edsoo.ru/20e89f22

bu6mmorexa [IOK
https://m.edso00.ru/95c¢9e298

44

45

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
oOmrast popmyna, CTpOeHUE
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
kjaccupukanus, pusnueckue
CBOMCTBaA

XUMHYECKHE CBOMCTBA

MpEaACIIbHBIX OJHOATOMHBIX
CIIMPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

CniocoOslI nosy4eHus u
NPUMEHEHHE OJJHOATOMHBIX
CIHPTOB

bu6mmorekxa [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuorexa [JOK

47
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIUKOJIb U TITULEPUH, UX bubnmoreka [JOK
bu3HYecKue 1 XUMHUIECCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI osryueHus u

49 MPUMEHEHUE MHOTOATOMHBIX bubmorexa LHOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYIHI,
50 (du3HYeCKre CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (heHoa
bu6mmoreka [JOK
o1 X €CKHEe CBOWCTBA (peHosIa
HMIHCCKHE CBOHCTBA (heron https://m.eds00.ru/037ca5f9

59 CniocoOsbI nony4eHus u bubnunoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Peuienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3a1a4 o teme "CaupTsl U https://m.edsoo.ru/fd0ced09
denonsr"

54 Cuctemaruzanusi 1 0000IIeHUE bubnuotexa [JOK
3HaHUU 110 TEME https://m.eds00.ru/1810cb9b
ANBAETUABI U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

. bu6mmorekxa [IOK

55 KapOOHWJIHHOU TPYIIIIHI;

TOMOJIOTHYECKHUE PSI/IbI, 00IIast
dbopmyna, nuzomepus u

https://m.edsoo.ru/b139beaa
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HOMEHKJIATypa

Anbaeruapl ¥ KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
> peartt https://m.eds00.ru/c887425¢
MPUCOCANHCHHUS
Peakuuu oxkuciaeHus u
57 Ka4eCTBEHHbIE PEAKIINU Bubmaorexa ITOK
P https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
58 Crioco6b! nosty4eHus bubnnorexa [HOK
albIETHI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
M3omepusa 1 HOMEHKIATypa
60 Ka 601?01351)( KHCIIOT nyp bubmmorexa [IOK
P . https://m.edso0.ru/700cc87b
¢buznyeckue cBoicTBa
XHUMHUYEeCKHE CBOMCTBA
61 MpeaeabHBIX OJHOOCHOBHBIX bubmmorexa [IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0EHHOCTH CBOICTB
62 MYpPaBbUHOH KHUCIIOTBI. bubnnoreka [JOK
MHuoroo06pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HENPEAETbHBIX U
P Bu6miorexa [OK
63 apOMaTUYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KUCIIOT.

https://m.edso00.ru/83a08773
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IIpencraBurenu BoICILIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CnocoOsI 1oy4YeHus u
65 MIpUMEHEHNE KapOOHOBBIX bubmorexa LHOK
P P https://m.eds00.ru/7c065¢9d
KHCJIOT
CnoxHbIe d(HpHIL:
TOMOJIOTHUECKUI psiji, oO1as bubnuorexa [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa
67 DU3NYECKUE U XUMUYECKUE bu6mmorexa [IOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOM
68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJIIPHOHN (hOPMYJIBI
OpPTaHMYECKOTO BEIIeCTBA
[IpakTuueckas padbora Ne 3.
69 Pemenne skcniepuMeHTATBHBIX bubnmoreka [JOK
3amay o Teme "KapOoHOoBBIE https://m.edso0.ru/486671fb
KUCIIOTHI. CitoxHBIE dPpuphI"
JKupsr: ctpoenue, hpusndeckue
70 u XI/II)MI/IIIe(I;)KI/Ie CBOECTB& bubmorexa HOK
https://m.eds00.ru/al19c5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,
bubmuoreka [JOK
71 CoJIepXkalInuX OCTaTKU

HCMIPCACIIbHBIX KUPHBIX

https://m.edso00.ru/b0331922
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https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

KUCHOT. Kupbl B IpUpoJIe

MbL1a Kak COJIH BBICIITHX
KapOOHOBBIX KUCIIOT, HX

72 Mototee aeiictue. [lorstue o bubmorexa HOK
Hee ' https://m.eds00.ru/3c566565
CUHTETUYECKUX MOIOLIUX
cpeactax (CMC)
I'eneTnveckas CBSI3b
YIJIEBOAOPOIOB U bu6mmoreka [IOK
73
KHCIIOPOJCOAEPKALINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHeHUAM
XUMUYECKHUX PEaKIIui
75 Cucremaruzanus 1 000011eHNe bubnnorexa [JOK
3HAHUMU 110 TeME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
76 YTJIEBOJIOB M KJIaCCU(UKAITUS bu6mmorexa [IOK
YTJI€BOJI0B (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)
Mounocaxapuabl: puznyecKue
77 CBOICTBA 1 HAXOXKJCHUE B bubmorexa HOK
8 https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue rioKo3sl, €€
78 SHAYCHIE B bubnmnoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHn3Ma
Hucaxapunpl: caxaposa,
79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK

Haxoxnenue B mpupone u
MIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo.ru/eb0384e7
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[Tonucaxapuael: ctpoeHue
MaKpoOMOJIeKyJ, (Pu3nYecKre u

bubmuorexa [JOK

80
XHMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
pUMEHEHHE
81 [TonsTne 06 UCKYCCTBEHHBIX bubmmorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha
82 ONpeAeNeHUE JOJIM BbIX0Oa bubnnoreka [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
83 CucremaTtu3zanus u 06o01IeHNne bubnnoreka [JOK
3HaHUU 1O paznaeny https://m.edsoo.ru/08d4364c
KonTponbhas pabota no Teme
84 "Kucnoponacoaepxamue bubmmorexa [OK
POACOACPIAIL " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMUHBL: K1accudukams,
CTPOEHHE MOJIEKYI, 00IIIast
85 (bT(f) MyJia I/ISOMeyI/I}I bubmorexa HOK
pMy’a, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKue
CBONCTBA
86 XuMHYECKHE CBONCTBA bu6mmorexa [IOK
anu@aTuyecKux aMMHOB https://m.edso0.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA,
87 O0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edso00.ru/39cd21f1
CBOWCTB aHMJTMHA
CriocoObI nostyueHus u
bubmuoreka [JOK
88 npUMEHEeHHE anupaTUIECKIX

AMHHOB

https://m.edsoo.ru/eal38763
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AMHMHOKHUCIIOTBI: HOMEHKJIATypa
U u3omepus, GpuznyecKkue

bubmuorexa [JOK

89 cBolicTBa. OTOENbHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-aMUHOKHCIIOT
XHUMHUYECKHE CBOMCTBA
aMHUHOKHUCIIOT, UX
90 OMOJIOTHMYECKOE 3HAUCHHE bubmorexa OK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CUHTE3 U
TUAPOIU3 TSN THIOB
01 benku kak npupoaHbIe bubnnorexka [JOK
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB https://m.eds00.ru/429e9899
. bubmuorexa [JOK
92 XUMHHCCKHE CBOHCTBA GeKOB https://m.edso00.ru/6237306d
A3zoTcoaepkaiue
TEeTEPOLUKITNIECKUE
93 coeauHenus. HykinenHoBbie bubmmorexa [OK
https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosnoruveckas poib
[Tpaktrueckas padota Ne 4.
Pemenue skcriepuMeHTATEHBIX
94 S — bu6mmorexa [IOK
https://m.edsoo.ru/8e3c02d1
"A3oTcoaepkaiiue
OpraHUYecKHue coequHeHus"
[TpakTuueckas padota Ne 5.
95 Pemenne skcnepruMeHTATBHBIX bubnnoreka [JOK
3aga4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTUHEHUM"
96 KonTponbhas pabota no teme bubnmoreka [JOK

"A3zoTcoaepxaliue

https://m.edsoo.ru/ce561bc?
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OpraHuYecKue coequHeHus"

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

bu6mmoreka [IOK

o COCHIHCHMIL I METOABL HX L https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus u
TTOJITMKOHICHCAITHS

98 [Lmactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DJ1acToMepbl: HATYpaJIbHBIN

99 CI/IHTeTI/I‘IepCKI/Ie K§HYKH. 1 bubmmorexa LOK

https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypasibHbIE,

100 UCKYCCTBECHHBIE, 1 bubnnorexa [JOK
cunrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CIIeIIMaIbHOTIO Ha3HAYCHUS
[IpakTuueckas pabora Ne 6.

101 Pemenne skcnepuMeHTATBHBIX 1 bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIacTMacC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3YYEHHOTO MaTepHalia 1o Teme 1 bubnnoreka [JOK
"BpICOKOMONEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui anement. M30Tomsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKAX 1 bu6nmnorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue a1eKTpOHOB 110 1 bubmuoteka [IOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOH(UTYPAIIH aTOMOB
5 3HGM§I€TOB B OCHOEI){OJI:/I 1 bubmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CJIOXKHBIX BEIIECTB MO
rpynmnam u nepruojam

https://m.edsoo.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

o 0 TEME https://m.edsoo.ru/8fad2942
Bunsl xumnueckou cBs3u. MexaHUu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyJIIpHbIE B3aUMOJICHCTBHS
BaneHTHOCTE U BaJICHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoseKkyasipHOTo U

13 HEMOJIEKYJIIPHOIO CTpOeHUS. TuIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune o KOJIOUIHBIX bubnmorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aga4u ¢ ucnosib30BaHUEM

17 MOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

"nn

pacTBOpEHHOrO BeuecTa", ""MosipHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHWYECKUX BELIECCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crtpoenue aroma. [leproanueckuii
3akoH u [lepuoauueckas cucrema bubnnorexa [JOK
20
XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOH M OpraHu4ecKon
21 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubnnoreka [JOK
BEIIECTB; 3aKOH COXPAHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus o ypaBHEHUSIM
23 XUMHUYECKUX PEAKLIUN U bubnnorexa [IOK
https://m.edso0.ru/87b13954
TEPMOXUMHUYCCKHM YPABHCHHSIM
CKopocTh XMMHUECKOH peakuuu, e€
24 3aBUCUMOCTH OT pa3IMyHbIX (DaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['omoreHHBIE U TeTEPOTEHHBIE PEAKITUN
26 [IpakTuyeckas padora Ne 1 o Teme bubmuorexa [JOK

"BnusiHre pa3nu4HbIX (PaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34el7
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOIMTHYECKAs JUCCOLMALIMS.
29 CI/IHLEI),Ie U CI1a0bIC SJICKTPOJIMTHI bubmorexa HOK
P ' https://m.edso0.ru/5f766bdf
CreneHb UCCOIUALIAN
Honnoe npoussenenne Boasl. Cpena
30 BOJTHBIX EIl)CTBO (I)IB Bogo Ho HI)III;I " bubmorexa [JOK
A p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[feKafo ue B aCTB(I)l ax bubmorexa HOK
P 111 P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XHUMHUYECKHE peakIii B pacTBOpax bubmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIC
33 eakuuu. BaxHelIe OKUCIINTEIN U bubmorexa [JOK
AR https://m.eds00.ru/56226060
BOCCTaHOBUTEIIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso00.ru/93fb97d2
36 Pemenve 3a1a4y pa3aMvHBIX THIIOB bubmorexa [IOK
&P https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuvHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTu3aius 1 0000IIeHUE 3HAHUT bubmmoreka [JOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK

39 n n

XHUMHUYECKHUE PeaKUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[leproanyueckoit cucreMe XUMHUECKUX
40 snementoB JI. 1. Menpaeneena u bubmmorexa [JOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa LIOK
poaa, Ceprl, P https://m.edsoo.ru/ef92c91c
yIiiepo/a)

42 Bonopon: nonydenue, puzndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXJIEHUE B PUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U bubamorexa LOK

y L https://m.edso0.ru/4e223795
XUMUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOJICO/IEPKAILUE COCTMHEHMS bromorexa LIOK
poACOAEpalt A https://m.edsoo.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTCHOB. bubmmoreka [JOK
[IpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIEPUMEHTAIIbHBIX 33Ja4 110 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS,

bu6nunoreka LIOK

47
(hU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 0] e
KCHABL I HEpOoKCenIEt https://m.edso0.ru/5c8816a0
49 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa HOK
A& https://m.edso0.ru/2b6d8bab
Cepa: HaXO0XJICHUE B IIPUPOJC,
50 CH(I))CO6BI nonﬂ YEHUS ql))mzlticxﬂe u bubmmorexa [IOK
YACHIT, https://m.edsoo.ru/46afae16
XUMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbPuas
POBOOPOA, CYJIbpHA https://m.edso0.ru/7c875999
Kucnopoaconepxariue coefuHeHHs
52 cepbl é))cﬂo6eI}[1HF:)CTIIil CBOIZCTI; CepHOM bubmorexa LOK
PPl p https://m.edso00.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME bubnmorexa HOK

" P . g https://m.edso0o.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOydeHus, Pu3ndecKne u bubmmoreka [JOK
XHMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

55 asora F())co6eHII{)OCTI/I CBOWCTB a30THOM bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHneHne a30Ta ¥ €ro COEIMHEHU. bubmuotexa [JOK

A3OTHBIE yA00peHUS

https://m.edso00.ru/129f5059
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docdop: HaXOKIEHUE B IPUPO/IE,
CIocoOBI MOJyYeHUsI, PU3nYecKue u

bu6nunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comu bubmmorexa [JOK

p )i[ prratl ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe
https://m.edso0.ru/8175ac3f
"A3o0t 1 pocdop u ux coeruHEHU"
Yrnepos: HaxoKaeHUE B IPUPOJIE,

61 aJIOTPONHbBIE MO (UKALINY; bubmmnoreka HOK
(bu3nyecKre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcun yriepoga(ll), oxcu

62 e J:)ya(l\f) : r(OJI)LHaﬂ KJI/IICJ'IOTa ueé brbmmorexa [IOK
YEIepon a4 https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3TuIHBIX THITOB bubmorexa [IOK

&P https://m.eds00.ru/6029b609
KpemHunii: HaxoXASHUE B IIPUPOJE,
64 015000651 0TI quiIHﬂ (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
y L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuaus(1V), kpemaneBas bubmmoreka [JOK
KHCJI0Ta, CHITNKATEI https://m.edsoo.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJiyuyeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
At p https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o teMe "Hemeramiasr" https://m.edso0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edso0.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproanaeckoii cucTeMe XUMHUSCKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' P https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnnorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertennie 3agau pa3IndHbIX THIIOB Bubmiorexa OK
Aadp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI
75 MeTaJIJII)OB O61mue cnoiolgm H(I))n YeHUS bubmmorexa TIOK
- om y https://m.edsoo.ru/94eb377a
METAIUIOB
O6mras xapakrepuctuka MeTauioB |A-
76 rpymmsl llepruoauyeckon cucTtemMsl bu6nuorexa [IOK

XUMUYECKUX IeMEHTOB. Harpuii u
KaJIMii: ofTyyeHue, Gu3nuecKue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTBIX BEIIECTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpymms! lleprpoauyeckoin cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nunoreka LIOK

77
KaJIIBIIUI: TIONy4eHue, Pu3ndecKue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHUE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nonyyeHue, Gusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCHIA AJIFOMUHUS, bubmmoteka IIOK
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 JKCHEPUMEHTAILHBIX 33124 110 TEME bubmorexa LOK
" P " https://m.edso0o0.ru/27a4af43

Mertasmibl TJIaBHBIX TIOATPYTIIT

OO1mas xapakTeprcTUKa METaIOB

83 no6ouHbIX noarpymni (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckre 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €r0 COEIUHEHUN, UX bubmmorexa TIOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHNE

85 Baxneiiimme coequHEHUsT MapTaHIia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHeHuit. [lomyduenue bubmmorexa LJOK
g ) Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
du3nYeCcKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COeqMHEHUI, NX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUIECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANBHBIX 33724 10 TeMe bbmmorexa [TOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa LOK
&P https://m.edsoo.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3YUYEHHOI'0 MaTepuasa 1o TeMe brbmmorexa [TOK
" Y Y P https://m.eds00.ru/e91fe975
MerTanmnbl
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Meramnsr" https://m.edso0.ru/83f63ea3
03 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYMBOTO pa3BUTHUS YEIIOBEYECTBA. bu6muoreka [JOK

ITonsatue o Hay4YHBbIX MCTOAAxX
HnCCiaca10BaHusA BEIICCTB

https://m.edsoo.ru/080fe1f0
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Hay‘-IHBIG IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6nunoreka LIOK

95 1
[TpombInIIEHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKpY’KaIolIel cpeabl U €T0 1 bubmorexa [IOK
Py p https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumusa iy, Poas XxumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHemme
100 CTPOUTEINILHBIE M KOHCTPYKIIMOHHBIE 1 bubmorexa [JOK
p TPyKH https://m.eds00.ru/61e69003
MaTepHuabl
XUMUS B CEIBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmorexa [JOK
P P https://m.edsoo.ru/fd39587d
yanoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUI 1 but6mmorekxa [IOK
o TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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METOJINYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

1. Xumus, 10 kmacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxnunonepHoe odiectBo «M3aatensctBo «IIpocBerienue»
2. Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

JIéskun A.H., Akimmonepnoe o6miectBo «M3narensctBo «IIpocBemienue

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA
1. Meroaunudeckoe nocoOue Jyisl yYuTeNsl K 3aBepIICHHON MPeIMETHOMN JINHUA
yueOnukoB O.C. I'abpuensna u np. "Xumus. 10 knacc" "Xumus. 11 kmacc"
yIyOJIeHHbIN ypOBEHb

2. O.C. T'abpuensin «HacTtonbHas KHUTA yUUTENsS XUuMun»-M, «bruk u

K»,2001

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HMHTEPHET

1. https://foxford.ru/teacher-dashboard

2. https://interneturok.ru/

3. https://my.1september.ru/

4. http://www.fipi.ru/

5. https://bz.ru/metodist/iumk/chemistry/e-r.php



6. https://acetyl.ru/

7. http://mmlab.ru/products/chemlab/chemlab.shtmi

8. https://college.ru/himiya/

9. https://media.prosv.ru/lab/app/projects

10. https://globallab.org/ru/project/catalog/#.YteZdXZBy70

11. https://nano-grad.ru/
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