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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IpOrpamMMBbI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTrPaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNbHBIX JOCTHXKEHHM OOydarouuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTABIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIINX OMpPENeEHHBINA TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPAMMBI  CpeaHEro ooOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KHHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduiast OoJbIIUI yAENIbHbII BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHIECKON Oe30IMacHOCTH MOCIIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsi TPUOOpPETEHUSI YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CPEJHEro oOmero o0pa3zoBaHUs NpPH U3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKJIAJAHBIX HMCCIIEIOBAaHUN B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO011ee 9nciIo 4acoB, MPETYCMOTPEHHBIX JIJIST U3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIU3AMK aTOMHBIX OpOHUTaeH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHMYECKUX COEOUHEHUH. MoJeKyasipHble U CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepusa. Buapl wu3zomepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKinaccupUKaMM OpraHuyeckux BewiecTB. IlloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHHUU
(nnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3ainsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psij alkuHOB, oOias GopMmyiia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, MMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmmast popMyia, HOMEHKIATYpa U U30MEPHsI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBnenne 00 OpPUEHTUPYIOMIEM JEUCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOOPOI0B. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHBIX KiIaccoB (0OecuBEeYMBAHUE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMjeHuEe ¢ Kojuiekuusamu «Hedptb» u «Yronby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBIE CcHUPThHl. CTpoeHue MoJieKyn (Ha mnpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIEHUs, JETUApPATALUHA, OKHUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoO0eHHOCTU HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHW3Me peakuuid HYKICOPUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO spa. duszmdeckue coiicTBa (PeHonma. OCOOCHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorudeckue psifbl ajbJIETHAOB M KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTy4eHUsl U PUMEHEHUE aJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUUYECKUE CBOMCTBA: KUCIOTHbIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrocoObl OTYyYeHHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCOOCHHOCTH CBOMCTB JKMPOB, COAEPKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapuIbl: TJIOKO3a, (pPYyKTO3a, TajlakTo3a, puodo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEeJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom meau(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¢ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIy4YeHUs] UM NpUMEHEeHHe anvdarudyeckux amuHoB. llonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHICHCALMH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLIUU Ha OCJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TcoJepKalllue  OpraHuMyeckue  coeauHeHus’» u  «Pacmo3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka riacThkKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIEIUAIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIIEpUMEHTAJIbHbIX 3aJad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POpPMYJIBI  OpPraHWYECKOro COEIMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JOJIM BBIXOJIa MPOAYKTAa PEAKIUH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepPOTPO(HBIA TUM MHUTAHHS, OpPOKECHHE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKIX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMUIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa cBsi3U. 11oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpEe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJSAPHOTO  CTPOECHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. Hacelenubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OpPTaHUYECKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEPATYpPa, AaBJICHUE U KOHLEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3Yy4YEeHUsI BEUIECTB W HMX IPEBpalICHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIMU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (Ha MpUMeEpe KUCIopoAa, CEPhI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX coir. OCOOCHHOCTH CBOWMCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coeauHeHuil. CTEKI10, ero noiay4yeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIWHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomathl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEICIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKol XUMUM B 11 Kjacce oCyIIecTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(uKaius, MepuogIuIHOCTh, HAOIIO/ICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HUJCATbHBIA ra3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK YHEPTUU B DKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHHCKON TPaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITUOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHWs C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHON HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAUMBHUIYAJIbHOH TPACKTOPHUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKU I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMUHU IS
pELICHUs] BONPOCOB PAMOHAIBHOTO IMPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABl U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTA M BAXXHOU pPOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUM, YMEHHUSI JeaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

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

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasiuyHbIX cepax mpodeccnoHambHON
JIEeSITEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MMOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XHUMHUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO TO3HAHUS BEUIECTB M XUMHUYECKUX
peaxkuuu;

dbopMynupoBaTh LIETU U 33/1a4U UCCIICAOBAHUS, UCIIOIB30BATh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUSA U IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmauueii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOH IIPCHJIOKCHHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIIETOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHUIO 3HAHUHM B Pa3IMYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MIUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHasi U TPOCTpPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PACUEThl 1O XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
GbopMysIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4YeHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B OOECIEUEHUHU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI U OOIIEW KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BXKHEUIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTMMCAaHUU HEOPTraHWYECKUX BEIIECTB U WX MPEBpaICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI OMPEIEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUK;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHUYECKHUX OJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U ATIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PABHOBECHS MOJ1 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (PEeaIbHBIN U MBICIICHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBIISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIAPHASI KOHIICHTPAIUs»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEICCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMH; OOBEMHBIX OTHOLICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, H3YYEHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€Jdb HWCCICAOBAHUS, MIPEACTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA >KUBBIC OPraHU3MbBI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHpopMmaluu, UHTepHeT U Apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatuyeckue yrieBoa0pobl (apeHsbl) 8 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
1 . D 11 1
3 Crinpret. detos https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeEM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHYECKHC Peakiiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmmorexa [JOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
1}3,:)36p Jlél(rIHoe COCTOSIHHS) 1 bubmaorexa [JOK
v ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopust crpoenus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. byrtneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubmuorexa [IOK
DneKkTpoHHBIE 3P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX



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

COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

6 CHUCTEMaTHYeCKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUe U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.eds00.ru/259b0a5h
Y IPUMEHEHHNE ATKaHOB
[uknoankansl: o0IIast
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHUE

13 Pemenue pacuéTHbBIX 337249 Ha bubnnorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LuC-
TPaHC-H30MEPHS AITKCHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBolcTBa ankeHoB. [IpaBuiio Bubmorexa LIOK
P https://m.eds00.ru/21069ccd
MapkOoBHHKOBa
16 CniocoOsI noTydeHus u bubnuotexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "[lonydyenue sTuiieHa u Bubmmorexa LIOK
v . https://m.edsoo0.ru/0941eed8
W3Y4YEHHE €ro CBOMCTB
Pemenune pacuéTHbIX 331249 HA
18 oTpeIeTICHUE MOJICKYJISIPHOM bubnmoreka [JOK
(bOopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH JEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a
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XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK

20 "

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoOsblI MoTy4eHus u bubnnoreka [JOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U bubmorexa HOK

pa, P https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnunoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI nostyyeHust u bubnuorexa [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHEHHMIO XUMHUYECKOM bubmorexa HOK
yp https://m.edso00.ru/5db8e526
peakuu

97 CucremaTu3anus u 0000IIeHNE
3HAHUU 1O TeME
ApeHbI: TOMOJIOTUYECKUH P/,
oOmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyoJ1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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XUMHUYECKUE CBOMCTBA apPEHOB:

30 PEaKIMK MPUCOSTNHEHUS, bubnnorexa [IOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX bubmuorexa [JOK
CBOMCTB CTHpPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYIIPHOM bubnuoreka [JOK

32
(GopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CriocoObl nostyyeHust u bubmmorexa [IOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas cBsA3b MEKIY

34 Pa3IMYHBIMH KJIacCaMu
YIIIEBOIOPOAOB
Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KameHHbI#1 yroiab ¥ NpoTyKThl bubnnoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenne Bubmmorexa LIOK

https://m.eds00.ru/21f9de78

IPOAYKTOB NepepadoTKU HEPTH
['eHeTnyeckas CBSI3b MEXAY

39 pa3IMYHBIMU KJIacCaMu

YIJICBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreta
JleiicTBue 11eouei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BsaumonerictBue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HAHUM TI0 pa3aen bubmorexa [IOK
" P " Y https://m.edso00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.edsoo.ru/95c9e298
[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHM Psif,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ?1) Enge I/Iﬂp Eubmiorexa IOK
Yo pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBaA
XUMHYECKHE CBOUCTBA
45 [IPENENbHBIX OMHOATOMHBIX Eubmiorexa IOK
pelt A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX Eubmiorexa IOK
p https://m.edso00.ru/484100000000000
CIIUPTOB
47 [IpocTeie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [JOK

48
¢u3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI nony4eHus u

49 MPUMECHEHUE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYECKHEe CBONCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHomna
bubmuorexa [JOK
51 X i
MMHECKHE CBOCTBA (peHONa https://m.edso00.ru/037ca5f9

59 CniocoOblI ony4eHus u bubnuoteka [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[Tpaktrueckas padota Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK
3aznad4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bubmuorexa [JOK
3HAHWM 110 TeMeE https://m.eds00.ru/1810ch9b
AnbAeTUuAb U KETOHBI:
3IIEKTPOHHOE CTPOEHHE

55 KapOOHUJIBHOM TPYIIIIbI; bubmuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3UYECKHEe CBONCTBA; pEaKIINU bubmmorexa [JOK
> peartt https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakuuu okucienus u
S7 KaueCTBEHHbBIC PEaKLIUU bubmoreia OK
p https://m.edsoo.ru/a393baad
QIBJICTUIOB U KETOHOB
58 Crioco0b! nostyueHust bubnuoreka [IOK
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHEBIE MpeeTbHbIC
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHUCIIOT, UX bubmorexa HOK
P 7 https://m.eds00.ru/700cc87b
dbuznueckue cBoicTBa
XUMHUYECKUE CBOMCTBA
61 MpeIeTbHBIX OJHOOCHOBHBIX bubmorexa [JOK
P https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOWCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bu6nuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

[ToHATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX Bubmmorexa LIOK

https://m.eds00.ru/7¢065c9d

KHCJIOT
CnoxHbie dupHI:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK

66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nYeCcKUe U XUMUYECKHUE bubmuoreka [JOK
cBoMcTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaxkuy, Ha ONpeeiIeHUue
MOJIEKYIISIPHOM (OPMYIIBI
OpPTaHHYECKOTO BEIIecTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skciepuMeHTAIBHBIX bubnuorexa [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"
Kupsbr: HUE, QU3NYCCKHU

70 u XI/II)MH:eT(I:)IZ:e c:ogl)cha o bubmorexa HOK

https://m.edso0o.ru/al9c5n98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucioT. JKupsl B Ipupo/ie

72 Mpia KaK cOJIM BBICILIUX Bubmmorexa LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edso00.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKui

75 CucremaTu3zanus u 00o0IIeHNe bubnuoreka [JOK
3HaHUU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YTJIEBOOB U KJIacCU(pUKaLus bubnuorexa [JOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HAXOXJECHUE B bubmorexa HOK
A https://m.eds00.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIC B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmunorexa [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB

80 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpOMOJIeKYJ, (PU3NYECKHE U

https://m.edsoo0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubnuoreka [JOK
MPOJIYKTa PEaKLUUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXHOTO
CucremaTu3zanus u 00001IeHNe bubnmoreka [JOK
83 .
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnopoicoaepsxamniue bubmmorexa [JOK
P P " https://m.eds00.ru/42c6678e
OpPTraHUYECKUE COCAMHEHUS
AMUHBIL: K1accudukams,
CTpOCHWE MOJIEKYJI, 001Ias
85 (1)(? MyJia I/I3OM€yI/I$I bubmmorexa [JOK
pMYyJId, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUITUHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX Bubmmorexa LIOK
p https://m.edso00.ru/eal38763
aMHHOB
89 AMUHOKHUCIOTBI: HOMEHKJIaTypa bubnuoreka [JOK

1 u3oMepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OMOJIOTMYECKOE 3HAUCHHE bubmotexa [JOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TSN THIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OEIKOB https://m.edso0.ru/429e9899
bubmuoreka [JOK
92 XuMHudeckue CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKITHIECKIE
93 coeaunenus. HykienHoBsie bubmotera [JOK
s PR https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTryeckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 284 110 TeMe bu6mmoreka [JOK
" ¢ https://m.edso0.ru/8e3c02d1
A3zoTcoaepikaiue
OPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenne sxkcnepruMeHTATBHBIX bubnmoreka [JOK
3agad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKHX COCTUHEHUI"
KonTpomnpHas pabota mo Teme
96 "A30TcoaepIKamne bubmorera [JOK
Aepralt " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBbIE TOHATHUS XUMHH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

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

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepadboTKa I1acTuKa 1 https://m.edso00.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘IepCKI/Ie Ka?lypi-IyKI/I. 1 Bubmmorexa LIOK

https://m.edso00.ru/246103ec
Pe3nna
Bonokna: HaTypalibHbIe,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [lonumepnt https://m.eds00.ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[TpakTryeckas padora Ne 6.

101 Pemenne skciepuMeHTalIbHbIX 1 bu6nuorexa [IOK
3aga4 no teMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMAacC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 bubnuorexa [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
5 3J1eMeII{)T0B B OCHO];iI)-ION}I’I;I 1 bubmorexa LOK
R https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnaM u nepuoaam

https://m.edso0.ru/f8468927
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Cucremaruzanys u 00001LIEHUE 3HAHUM

bubnunoreka LIOK

| 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHbIE B3aUMOIEHCTBUS
BaneHTHOCTb U BaJICHTHBIE

11 BO3MOXHOCTH aTroMOB. CBSI3b bubnuoreka [{OK
JJIEKTPOHHON CTPYKTYPBI MOJIEKYI C HX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1

13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOJIOUIHBIX bubnmorera IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

"nn

pacTBOpEHHOTO BelecTBa'", "MOJIsIpHas
KOHLeHTpauus"

https://m.edso0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUN bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH u [lepuoauyeckas cucrema bubnnorexa [JOK

20
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEIIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnmorexa [JOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus no ypaBHeHUSIM

23 XUMHYECKHUX PEAKIUN U bubnnorexa [JOK

p https://m.edso00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOM peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuszatopsl
25 ['omMoreHHBIE U TeTEPOTEHHBIE PEaKITUN
26 [TpakTuyeckas padora Ne 1 o teme bubmuotexa [JOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX (GaKTOPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XMMHUYECKOTO PaBHOBECHS
DNEKTPOIUTHYECKAS AUCCOITUAITHS.
29 CI/IJ‘ILHI:I)JG u cinabbie BJI'IIGKT (I)IJ'II/I:BI bubmmorexa [IOK
P ' https://m.eds00.ru/5f766bdf
CreneHp AuccoOMAIMN
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX .’ECTBO :B Bono Ho HBIII)>'I " bubmorexa HOK
g P POB. DONOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MTPOTEKAOIINE B PACTBOPAX bubmmorexa [TOK
P . P P https://m.edsoo.ru/09d5adbd
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XuMHUuecKue peakiiuu B pacTBOpax bubmorexa HOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
33 eakiuu. Baxuenime oKucaIuTeau u bubmorexa LHOK
peaKtin. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HMOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemenwne 3a1a4 pa3nudyHBIX TUTIOB bubmorexa OK
&P https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 00001IeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUEe peakiuu https://m.edsoo.ru/c161eb85
KonTponbHas padbota no teme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[leproanyueckoit cucreMe XUMHUECKUX
40 snementoB /1. 1. Menpaeneena u Bubmiorexa OK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIOB
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
PO, CEPEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
l"aymorensl: HAXOXKICHHE B IPUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

yi L https://m.edso0.ru/4e223795
XUMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOJICO/IEPKAILUE COCTMHEHMS bubmmorexa LIOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
raJIOTeHOB
JlabopaTopHblie 1 IPOMBIIIITICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 IKCIIEPUMEHTAIBHBIX 3374 110 TeMe

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

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

bubnunoreka LIOK
48 OKCHUIbI ¥ ICSPOKCHIBI
a POKCHA https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa HOK
et P https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYdCHUS ;HSI:/IIICCKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOHUIbI
POBOAOPOZ, CyIbGHA https://m.edso0.ru/7¢875999
Kucnopoacoaepkariue coeTMHSHUS
52 cepbl gco6eHHF:)CTI/I CBOWCTB CEpHOI bubmorexa LOK
Pl p https://m.edso0o.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubmorexa HOK

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

54 CroCcoOBI MOTyYeHus, Pu3ndecKue u bubmmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

55 azora F())co6eHII{)ocm CBOMCTB a30THOM bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta U €ro COeIMHEHU. bubmuorexa [JOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XUMHUYecKkue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 docdo c((I)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 JIOTPONHbIE MOAU(DUKALINY; bubmmnoreka HOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé brbmmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3munIHBIX THITOB bubmorexa LOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco6m 0TI elfm (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
i L https://m.edso00.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxkcua kpemausi(1V), kpemanesas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edso0.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro MoJIydeHue,

https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMnyHbIX THIIOB bubnnorexa LHOK
Aatp https://m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeraniasr" https://m.edsoo.ru/6e864db5
69 KontposbHas pabota mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
20 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanioB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAILIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUI
75 MCTMEOB O6mue cnoiolgm H(I))n €HUS bubmorexa TIOK
- oot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka metayion |A-
76 rpynumsl [lepruogudeckoi cucTemsl bu6muoreka [JOK

XUMUYECKUX IeMEHTOB. Hatpuii u
KaJIMii: moiydeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTHIX BECIICCTB U UX COG,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edso0o.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUAPOKCH]IA AJIFOMUHUS, bu6mmoreka IIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
IIpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubmmorexa [JOK
" P 8 " https://m.edsoo.ru/27a4af43

Mertasuibl TJIaBHBIX TTOATPYIII

OO1mas xapakTepucTUKa METaIOB

83 no0ouHbIX noarpymm (b-rpymm) bubnuorexa [IOK
[Teproanueckoit CUCTEMBbI XUMHUYECKHUX https://m.eds00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U ero COeINHEHUN, UX bubmmorexa TIOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHEHNE

85 Baxxneiimume coeqHEHUsT MapTaHIia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMCTBA

86 JKelle3a U ero coequneHuii. [lomydenue bubmorexa HOK
A ’ ya https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
duznyeckre 1 XUMHUECKHE CBOIICTBA
87 MEIN U €€ COeINHEHNN, UX bubnnorexa LHOK
a a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 DKCIIEPUMEHTATIBHBIX 3a71a4 [10 TEME bubmorexa HOK
P o https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"”
90 Pemenue 3amay pa3sIMuHBIX THIIOB bubnmorexa IOK
AaTp https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMAaTHU3aIUs
91 H3y4EeHHOTO MaTtepuana o TeMe bubmorexa [OK
" Y " P https://m.edso0.ru/e91fe975
Mertanisl
92 KonTponbHas pabora no teme bubmuoreka [IOK
"MeTamnsr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Pone xumuu B o0ecrieueHun
94 YCTOWYUBOI'O Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

ITonstue o HAayYYHBIX MCTOOAxX
HUCCiICca10BaHusA BEIICCTB

https://m.edso0.ru/080fe1f0
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
26 P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 310POBbE YEIIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTENILHBIE U KOHCT HOHHBIE 1 bubnnorexa [JOK
P PYKIL https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnuorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 but6mmorekxa [IOK
10 TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AKninoHepHoe 00111eCTBO
"UznarensctBo "[IpocBenienne"
Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.1°., AknnonepHoe 001ecTBo

"UznatensctBO "[IpocBeiienue"

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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