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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 roga» (Pacnopsiokenue IlpaButensctBa 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, MPU3BAaHO 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  MHTEPIPETAllMI0 B  COOTBETCTBUM €  OCHOBOIOJIATaIOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
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
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNbHBIX JOCTHXKEHHM OOydarouuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneNeHue W CTPYKTYPHUPOBAaHHE €ro II0 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 3a]a4 U3y4eHHUs 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 MO3ULMSAM B MPOrpaMMe MO XMMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISAIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CUCTEME
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 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENEIEHHBIN TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHON MPOTPAaMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoaxXo010B 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 XHMHsS» COCTABIISIET COBOKYHMHOCTh IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3y4EHHs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUsSI PEAKLUH, pACCMATPUBAEMbBIX C TOUKH 3PEHUSI XUMUYECKON KHHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€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 XHUMHUU
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 COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMHUKO-(U3UYECKOro Mpoduiist 00bIIoe
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-
MOJIEKYJIsipHaAss Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoguiast OONbIINI yAENbHbIN Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX IpEICTaBUTEIEH
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 MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MartemaTuka 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
HAyKd 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 Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPEACTABICHUNA: O MaTepUaJbHOM 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 MUILIEBON 0€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



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

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJAUMBIX JUIsi MPUOOPETEHUS! YMEHUN 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 CHCTEMBI CpEeIHEro oOmiero o0pa3oBaHUs NpPHU U3YYEHUH
npeaMera «XuMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e Pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO011ee 9uciIo 4acoB, MPETYCMOTPEHHBIX JJIs U3YYCHUS XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiseTr 306 gacoB: B 10 kmacce —
136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 170 vacoB (5 4acoB B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BajleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHUMHUYECKas CBA3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- M T-CBS3H.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3E€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUU. MONeKyIsipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenre o kinaccupuUKaMK OpraHuyeckux BenlecTB. IlloHsaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OPraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(1aBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKAHOB, SP -
ruOpuau3alusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHHS B (-TIOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3oya. du3nyeckue CBOICTBA aApEHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ 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 MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IpEeBpallleHUil:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapyX)eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJYy4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJICUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06bI osryueHus: U npuMeHeHue gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  peaKUuu
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue CBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MaJIbMUTHHOBAs, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBonoB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIAETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIM3, MOdyYyeHUe >PHUpoB Leitoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOIO CIIMPTA B AJIBAETUJ HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Meau(ll), xumuyeckne cCBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxalye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TpYII aTOMOB B MOJeKyJie aHuminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKMCIHOTEL.. HOMeHKIaTypa u nuzoMepusi. OTaenbHbIe IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHas, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OeNKOB NPH HArpeBaHHUM, I[BETHHIE
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe — opraHhyeckue — coeaumHeHus» U «Pacmo3naBanume
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALIAN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OOpa3iaraéMble MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (HOpPMyJibl OpPraHUYECKOTO COCIAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMi W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX 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. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CB43b NMEPUOIAYECKOrO 3aKOHA U [lepronUecKor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBsaA3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremMax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

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

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIC peakIni. XUMHUYECKOe paBHOBecue. KoHncranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aToOpa, MOJIEIU
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeielieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



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

Cepa. Haxoxzaenue B HOpUpOAE, CIOCOOBI TMOJY4YCHUS, (PU3NUECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MOJy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumuueckue cBoiictBa. Oxcupa kpemHusA(IV), kpeMHueBas KHUCIIOTa, CHUIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

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

O6mast xapakrepuctuka MmeTamioB [A-rpynmsl [lepuonnueckoit cucTeMsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, GU3nIecKne U XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, M3YYEHUE KOJUIEKUMU «MeTalibl M CIUIaBbD», B3aUMOJICHCTBUE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJIOB, B3aUMOJECHCTBUE THIPOKCUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAax I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble IpuHLIKINBI OpraHU3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. I[lpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KE€paMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB pEAKIIUU, €CIH OJIHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpE, JOJIM BBIXOJA MPOAYKTa PEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTIEIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHbIE TTOPO/IbI, MOJIE3HBIE UCKOIaeMble, TOILINBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTD, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
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, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
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,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECCKUMU SIBJICHUSMH,
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 YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

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

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (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 WHIMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOMIICHUS K TPHUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO 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 €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIBTYpbl, B pPEUICHUH TJI00ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMYECKONW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHeHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIBHOCTU 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 KPUTEPUU JJIs KJIacCU(PHUKAIMU BEIIECTB H
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

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

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOIO TO3HAHUS BELIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS] IPAKTUYECKUX 3aJay, HPHUMEHEHUIO pa3JInYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(MOpManuen: MpPUMEHATh MEXIpeAMeTHble ((dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[36MOI‘/JI TEMBI B X0J€ JUajora U/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPHU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, 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.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUN, BUIBI ACSATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPTreTUIECKON 1



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAu3alusg AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TCOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3BIK XMMHUH, MHPOBO33PEHUYCCKHUE 3HAHUSA, JIS)KAIINE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIM U Me30MepHbIN 3dexTor, opueHTanTsl I u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoIUTH TpUBHAIBHBIE Ha3BaHUS IJIsI OTICIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTaBUTENICH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, AaPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrJIeBOAOB (MOHO-, AM- U TOJUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUMYECKUX COSAMHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HEe(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mepepadOTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
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 M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3HWIHUHA DKOJIOTMYECKOM  O€30IIaCHOCTH  IOCJIEICTBHUS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 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 M €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHU, XUMUYECKOE PABHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOU TUCCOIUAIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BAaHNN BAKHEHIIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUTMYECKOW PEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTABY, XUMHUECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YUCITY
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
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

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

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, UCOONB3Ys  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI 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) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS ),



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKkIMud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bhakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOIMe HayyHble TPUHIMIB XHMHUYECKHUX IIPOM3BOJICTB; I1€JIECOO0PA3HOCTH
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IOKAa3aTessl PacCTBOPOB KHUCIOT U LIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BELIECTB C MOMOIIbIO HWHIAWKATOPOB, HW3YyYECHUE BIIUSIHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBanueMm, (HOpMyIUpOBaTH I1€Jb HWCCJCJAOBAHMS, TPEJACTABISATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBUU c IIOCTABJICHHOU y4eOHOI 3a7a4e.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuyectBo 1yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThlI padoThI
pecypcsl
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2.2 12 1
AITKaJIMCHBI, AIKUHEI https://m.edsoo.ru/d69df650
2.3 ApomaTuiecKkue yrieBoa0pOo/ bl (apeHbl) 5 bubnuoreka [JOK



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

https://m.eds00.ru/d69df650
54 [IpupoaHbIE HICTOYHUKH YIIJIEBOJIOPOJOB U X 4 bubnmoreka [JOK
' nepepaboTKa https://m.edso00.ru/d69df650
2.5 ["asloreHnpon3BOAHbBIE YTIEBOAOPOIOB 5 bubmmorexa [JOK
' P AHBIC YTIEBOAOPOA https://m.eds00.ru/d69df650
Hroro no pazneny 34
Pa3nen 3. Kuciopoacoaep:kaiiue opraHu4ecKue coeTuHEeHUs
bubmuoreka [JOK
1 . D 1
3 Criupret. denon 0 https://m.eds00.ru/d69df650
KapOoHuIbHBIC COSAMHCHHMS: alTbIACTUIBI U
3.2 keToHbl. KapOoHoBBIE KUCTOTHI. CIIOKHBIC 20 bubmorera [JOK
' - hap ) https://m.eds00.ru/d69df650
a¢upsL. XKupsi
bu6mmorexa [IOK
: 1
33 ¥ TIeBONE 0 https://m.eds00.ru/d69df650
Hroro mo pazueny 40
Pa3nes 4. A3oTcoaepskamue OpraHi4ecKue coeJuHEeHH
bu6mmoreka [JOK
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 20 httos://m.edsoo.ru/d69df650
Hroro no pazneny 20
Paspnen 5. BeicokoMoJieKy IsIpHbIE COeIMHECHUS
bu6mmorexa [{OK
5.1 BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 8 https://m.eds00.ru/d69df650
Hroro 1o pasneny 8

Pa3nen 6. 3ammTa okpy:kawiei cpeabl OT BO3/1eiiCTBUS BPeIHbIX OPraHN4YeCKUX BellecTB



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

3anuTa OKpy:Karolieu cpeibl OT

6.1 BO3IENCTBUS BPEAHBIX OPTaHUYECKAX 6 bubnnorexa [IOK
' A peaL P https://m.edso00.ru/d69df650
BEILLECTB
Hroro 6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 11



https://m.edsoo.ru/d69df650

TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC

Ne HaumeHoBaHue pa3iesioB M TeM

/i NporpamMmsl

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

Crtpoenue aTtoma. [lepuoguueckuit
3akoH u [lepuoanueckas cucrema

11
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneena
19 CrtpoeHue BemiecTna.
' MHoroo6pa3ue BeniecTs
1.3 XUMHYECKUE PEeaKIuu

Hroro no paszneny
Pa3nes 2. Heopranuveckass XuMus

2.1 Hemeramnl

2.2 MeTtaisl
Hroro no pasaeny
Paszngena 3. Xumusd v :Ku3Hb

MeTOJIBI II0O3HAaHUA B XUMUH.

3.1
XUMUS U )KU3Hb

Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME

Bcero

11

14

27

52

74

35

109

170

KoaunuecTBO 4acoB

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

3

3

2

8

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnmmoreka
OK https://m.edsoo.ru/2dd5
7124

bubnmmoreka

OK https://m.edsoo.ru/2dd5
724

bubnuoreka

IOK https://m.edsoo.ru/2dd5
724

bubnuoreka

IOK https://m.edsoo.ru/2dd5
724

bubnmmoreka

OK https://m.edsoo.ru/2dd5
724

bubmmoreka
OK https://m.edsoo.ru/2dd5
7124



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos I DJIEKTPOHHbBIE
ara
Ne uudposbie
Tema ypoka KourpoJsbnbie | IlpakTuyeckue | H3YUCHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI |
pecypcsl

Ilepuoguueckas cucrema u
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

1 BelIeCTB B HeW. Kitacchl HEOpraHuuecKknx 1
BEILIECTB, UX CBOMCTBA. IHCTpYyKTaX 1O
TEXHHKE 0€30M1acHOCTH

5 I'enernyeckas CBsA3b HEOPraHMYECKUX 1
BEIIECTB.
Perienne KOMOMHUPOBAaHHBIX 3324 1
Bxoanas konTponpHas pabora 1 1
IIpenmMer u 3HaUEHNE OPraHUUYECKON

5) XUMHH, IPEJICTaBICHUE O MHOr0o0pa3uun 1
OpraHUYECKHUX COECIMHEHNUN
3HaueHUE U poJib OPraHUUECKON XUMUU B

6 CHCTEME €CTECTBEHHBIX HayK. McTopus 1
3apOKIEHUS U Pa3BUTUS XUMHUU

7 OTMuuTeNbHBIE IPU3HAKA OPraHUYECKUX 1
COCIMHECHUM.

8 OMIIMpUYECKUE, CTPYKTYPHBIE, 1
3JIEKTPOHHBIE (POPMYIIBI




[IpakTrueckas padorta Nel. Onpenenenue
yriepoja v BOAOPOJa B OPraHu4ecKoM

9
BemiecTBe. MHCTpYKTax MO TEXHUKE
0€e301MacHOCTH

10 Pewrenne ynpaxHeHH 0 COCTaBIEHUIO
dbopmyi. MoaenupoBaHnue

11 Teopust cTpoeHUst OPraHNYECKUX
coequHenuit A. M. byrneposa
Buner n3omepun: cTpykTypHas,

12 IIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE
3P HEKTH B MOJIEKYIIaX OPraHMYECKUX
COECIMHEHU I

13 BrIBo1 MOJIEKYIISIPHOH (POPMYJTBI BEIIECTBA
MaCCOBBIM JOJISIM XHMUYECKHX DJIEMEHTOB.

14 Pemenwue 3ana4 Ha BEIBOJ (DOPMYIIBIL.

15 Pemenue ynpaxHeHuit

16 [TpoBepounas padota o teme «Teopus
CTPOEHUS OPTaHMYECKUX COCAMHEHUIN
DNEeKTPOHHOE CTPOEHHUE aToMa YIiiepoJa.

17 I'uOpuan3anmst aTOMHBIX OpOUTaNel mpu
00pa3oBaHNM KOBAJECHTHBIX CBS3EH
DNeKTpOoHHAs IPUPOJIa XUMUIECKUX CBS3Ei

18 B OpraHUYecKuX BemiecTBax. [Ipocras u
KpaTHas KOBAJICHTHAS CBS3b

19 Krnaccudukanus opraHmueckux
COCIMHEHU I

20 [ToHsITHE O TOMOJOTUYECKHX PsIIax




OpPraHu4€CKUux COGHHHCHHﬁ.

21 Homenkiiatypa oprannueckux BeIIecTB

22 Pemenue ynpaxueHuii
Pemenue 3agaq Ha HaXOXKICHHE

93 MOJICKYJIIPHOH (hOPMYJIbI Ta3000pa3HOTO
BemecTBa. OTHOCHTEIbHAS INIOTHOCTD
rasosB.

OCc00EHHOCTH OPraHUYECKHUX PEAKIIHA.

24 MexaHu3MBbI peaKuii: paauKaJIbHBINA 1
HOHHBIMN

25 Krnaccugukanys opraHMuecKkux peakuui

26 Pemenwue 3a1a4 Ha BEIBOJT (DOPMYITBI
BEIIIECTBA 110 MIPOIYKTAaM CTOpaHUs

27 O0600611eHre 3HaHU# 0 pa3aeny
KonTponbnas padota Ne2 mo teme «

28 Oco0eHHOCTH CTPOEHUS U CBOMCTB
OpraHMYECKUX COeaMHEHUI. X
KIacCUpUKaLrs»

29 CrpoeHue MoJIeKyJ alKaHOB.
l'omosiornueckuii psa aaKkaHoB.

30 Howmenknarypa u n3omMepus aTkaHOB
[Tpaktrueckas padota Ne2. Coopka

31 IapOCTEPIKHEBBIX MOJICIICH
YTJIEBOJIOPOIOB.

Pemrenue pacu€THbIx 3a1a4 HA
32 oTpeieJICHUE MOJICKYIISIPHON (OPMYITBI

OpPraHn4€CKOro BEIICCTBA IO MAaCCOBBIM




J0JIsIM aTOMOB 3JICMEHTOB, BXOAAIIUX B €I'0
COCTaB.

33

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

34

HonyquHe 1 MPUMCHCHUC AJIKAHOB

35

[{uknoankaHbel: CTpoeHHE, (HU3UICCKHC
CBOIICTBA.

36

XUMUYEeCKHE CBOWCTBA, MOJTYYCHHE U
MIPUMEHEHHE UKII0aaKaHoB. O0o0meHre
3HAHUH.

37

AJIKEHBI: TOMOJIOTUYECKHH psJl, o01as
¢dbopMyIa, HOMEHKIIATypa, SJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CTpyKkTypHas 1 IMC-TPaHC-U30MEPUs
AJIKEHOB

38

dusnyecKkre 1 XUMHYECKHE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

39

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKEHOB

40

[IpakTuueckas pabora Ne 3 o Teme
"[TonyueHne sTUIEHA U U3YYEHHUE €T0
CBOMCTB"

41

AJKagueHbl: CONpsKEHHBIE,
M30JIMpPOBaHHbIE, KyMYJIHPOBaHHBIE.
OCOoOEHHOCTH IIEKTPOHHOTO CTPOCHHUS

42

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
IVCHOB




43

CriocoOsl MotydeHus: ¥ IpUMEHEHUE
aJIKaJIneHOB

44

AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as
¢bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢dbusnueckue cBoiicTBa

45

XHUMUYECKUE CBOMCTBA aJIKUHOB.
KauecTBeHHas peakuus Ha TPOWHYIO CBA3b.

46

CriocoObl 1oJTy4yeHus: ¥ IPUMEHEHUE
AIKMHOB

47

Pewrenue 3amau: pacu€rsl 10 ypaBHEHUIO
XUMHYECKON peaKiuu

48

CI/ICTeMaTI/IBaI_II/IH u O606IJ.I€HI/IG 3HAHUH I10
TEMC

49

ApeHBbI: TOMOJIOTHYECKUH psifl, 001Ias
¢dopmyra, HOMEHKIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a ¥ TOJIyou1a, UX (U3UUECcKue
CBOMCTBA

50

XHWMHUYECKHE CBOMCTBA ApCHOB: pC€aKInuun
3aMCIICHUA

51

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
[IPUCOECIUHEHM S, OKMCIIEHHE TOMOJIOT OB
OeH3oma

52

Oco0EeHHOCTH XUMUYECKUX CBOWCTB
CTHpOJIa

53

CriocoOsl MoTydeHus: U IpUMEHEHUE
apeHoB




54

[Ipuponnsrii ra3. [lomyTHbie HEPTIHBIC
rassl

55

KameHHBIi1 yroip U IpOLyKThl €ro
nepepadboTKu

56

Hedtb u ciocoOb1 €€ nepepaboTKy.
[TpumeHeHne MPOYKTOB iepepaboTKu
HepTH

57

I'enetmueckas CBA3b MCXKY pa3JIndYHbIMU
KjJ1acCaMu yrijii€eBoaopoa0B

58

FaJ'IOl"eHOHPOI/I?»BOI[HbIe YrieBOAOPOAOB:
QJICKTPOHHOC CTPOCHUC,; PCAKIIMU
3aMCIICHUA Irajior¢Ha

59

JlelicTBHE 1Ien04Yer Ha
rajoreHnpou3BoIHbIe. B3anmoneiicteue
JUTaJ0reHaIKaHOB C MarHUEM U IIUHKOM

60

Pemenue 3a1a4 Ha BBIBOJT (POPMYITBI
BelllecTBa 1o obueit popmyie u
CBOMCTBaM.

61

Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
pazneny "YrieBogopoast"

62

KonTponbhas pabota no teme
"Yraesogopobr"

63

[IpenensHBIC OJTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psifl, oOmiast popmyna,
CTPOCHHUE MOJICKYII, H30MEPHS,
HOMEHKJIAaTypa, KJIacCU(pHUKaLu,
(u3nueckue cBOCTBa

64

XHUMUYECKUE CBOMCTBA MPEAECTbHBIX




OJHOATOMHBIX CITUPTOB

65

Crioco0pl 1osTy4eHus: ¥ IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB

66

[IpocTteie a¢upbl: HOMEHKIATypa U
M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

67

MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIMKOJb U
FJII/ILIepI/IH, ux (1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHUC
CBOMCTBA

68

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
MHOI'0aTOMHBIX CITMPTOB

69

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (U3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHoa

70

Xumuueckue cBoicTBa (heHoma

71

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
(dbenomna

72

ITpakTuyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"CnupTtsl 1 (peHoItb"

73

Anpaerupl ¥ KETOHBI: JIEKTPOHHOE
CTpOEHUE KapOOHUIIbHON TPYIIIIBI;
TOMOJIOTHUYECKHUE psijibl, 00mias hopmyia,
M30MepHsl U HOMEHKJIAaTypa

74

Anbaeruipl U KeTOHBI: (PU3NYECKUE
CBOWCTBA; CIIOCOOBI MOJIYICHUS U
MIPUMEHEHNE

75

PeaKI_II/II/I OpHUCOCAUHCHHA, OKUCIICHUSA U




Ka4€CTBCHHBIC PCAKIIUHU aJIbACTUI0OB U
KE€TOHOB

76

[TpakTuyeckas padora NeS5. Uzyuenue
XUMHYECKHX CBOMCTB AJIbACTU 0B

77

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI, 0COOCHHOCTH CTPOCHHUS UX
MOJIEKYJI

78

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MYecKre CBOMCTBA.

79

XHUMHYECKHE CBOMCTBA MMpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBbIX KHCJIOT

80

Oco6eHHOCTH CBOMCTB MypaBbUHON
KHUCIOTHl. MHOr0o0Opa3ue kapOOHOBBIX
KHCJIOT

81

Oco0eHHOCTH CBOMCTB: HETIPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

82

Ilonstue o IMPOU3BOJHBIX Kap6OHOBLIX
KHCIIOT

83

CriocoObl MostydeHus: ¥ IpUMEHEeHUe
KapOOHOBBIX KUCIIOT

84

CrnoxxHbie 3(DUPBI: TOMOJIOTHYECKUH P,
obmas hopmysa, uzoMepus u
HOMEHKJIaTypa

85

dusnueckre U XUMUYECKHUE CBOMCTBA
a¢upoB




86

Pemennie pacu€THbIX 3a1a4: IO YPaBHEHUIO
XUMHUYECKOHN peakluy, Ha OIpeieieHre
MOJIEKYJISIPHOM (OPMYJIIBI OPraHHYECKOT O
BelIeCTBa

87

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJBHBIX 3a7a4 110 TeMe
"Kap6onoBsie kucnotbl. CinoxHbIe dPUpbI"

88

XKupsr: crpoenne, pundecKue u
XUMHUYECKHUE CBOKCTBA (THAPOIIH3)

89

OcoOeHHOCTH CBOMCTB KHPOB,
COACPpIKAIINX OCTATKH HCIIPCACIIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUPOLE

90

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIee aercTeue. Ilorsatue o
CUHTETUYECKHX MOIOIIUX CPEJICTBAX

(CMC)

91

I'eneTnyeckas CBsI3b yTiI€BOJOPOIOB U
KHUCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEIIIECTB

92

Cucrematusanusa 1 0000IIIeHNE 3HAHUH 1O
TEME

93

OO11ast XxapaKTepUCTHKA YTIEBOJOB U
KJaccu(uKkanus yrieBoaoB (MOHO-, - U
MOJIMCaxapu/Ibl)

94

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HaxXxOXJeHHe B pupoe. [ mroko3a:
(du3nUecKre CBOMCTBA, HAX0XKICHUE B
MIpUPO/JIe, CTPOEHUE




95

XUMHUYECKHAE CBOMCTBA IIIOKO3EI.
[IpuMeHeHue rIr0KO3bI, €€ 3HaUCHUE B
KU3HEICITSIIbHOCTH OpraHu3Ma

96

Jlucaxapuipl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoie u
MPUMEHEHHE JAUCAXaAPH]IOB

97

[Tonucaxapuael: CTpPOEHUE MAKPOMOJIEKY!I,
¢busnvecKkre 1 XUMHIECKHE CBOMCTBA,
npuMeHeHue. Kpaxman v rimKoreH.

98

Hemnronoza. [lpumenenue. [lousarue 06
HNCKYCCTBCHHBIX BOJIOKHAaX

99

[IpakTuueckas padbora Ne7. 3yuenue
CBOMCTB yrieBoAoB. MIHCTpyKTax 110
TEXHHKE 0€30M1acHOCTH

100

Pemenue PaCUYCTHBIX 3ada4 Ha
OIPECACIICHUC JOJIM BbIXOAa IMMPOAYKTA
pC€akuuu OT TCOPECTHICCKHU BO3ZMOKHOTO

101

Cucremaru3zanus u 0000IIeHUe 3HAHUH 110
paszzaeny

102

KonrponsHas paborta no reme
"Kucnoponcoaep:xalue opraHn4eckue
COEUHEHUS"

103

AMUHBL: KJIaccupUKaIys, CTpOCHNE
MoJIeKYJI, o0miast popmyia, usomepus,
HOMEHKJIaTypa 1 (pu3nyeckue CBOMcTBa

104

XUMHYECKHE CBOMCTBA ar(paTHIECKUX
AMHWHOB

105

CriocoOsl MoTydeHus: U IpUMEHEHUE




aJ'II/I(baTI/I‘leCKI/IX aAMHHOB

AHUIVH: CTPOEHHUE aHWJIMHA, 0OCOOEHHOCTH

106
XUMHUYECKUX CBOMCTB aHUJIMHA

107 AMubI KUCTOT. ['eTepouukinyeckue
COCJIMHECHHUS

108 3ammra npoekrta. TabakokypeHue u
HAapKOMAaHHUS — YIpo3a >KM3HHU YeIoBeKa

109 Pemenue 3a1a4 Ha BEIBOJT (hOPMYJIIBI
BelIeCTBa
AMMHOKHUCIIOTBI: HOMEHKJIATypa U

110 n3zomepusi, pusnyecKre CBOMCTRA.
OTtnenpHBIEC IPEICTABUTENH Ol
AMUHOKHCIIOT
XUMUYECKHE CBOMCTBA aMHHOKHCIIOT, X

111 OMOJIOTUYECKOE 3HAUEHHE aMUHOKHCIIOT.
CuHTE3 ¥ TUIPOJIN3 MENTH/IOB

112 PacnpocTpaHneHre aMMHOKHUCIIOT B
MIPUPO/IE, UX MOTyYEeHUE U IPUMEHEHUE

113 Ilentuasl u nonunenTyabl. Haxoxaenue B
MIPUPOJIE U UX OMOJIOTHYECKAasl POJIb.

114 benku xak npupoaHbIe TOJIUMEPHI;
CTPYKTYpBI OEJIKOB

115 XUMHUYECKHE CBOMCTBA OEIKOB
[IpakTuueckas pabora Ne§8. [Ipurorosnenue

116 pacTBOPOB OEITKOB U M3yYEHHE UX CBOMCTB.
WHcTpyKTax Mo TeXHuKe 6€30MacHOCTH

117 Pemenue ynpaxxuenuii. ['eHeTn4eckas




CBs3b OPraHN4YCCKUX BEIICCTB

118

A30Tc0;[ep>1<aume reTCPOUUKIINYICCKHUC
COCIMHCHNA. HyKJIeI/IHOBbIe KHUCJOTHI:
COCTaB, CTPOCHUC U Ouosoruueckas POJIb

119

[TpakTuyeckas padora Ne 9. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
"BemecTBa )XUBBIX KJIETOK'"

120

[IpakTuueckas padora Ne 10. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCME
"Pacrio3HaBaHuEe OPraHUYECKUX
coeqrHeHnin"

121

[loBTOpEeHne u 060011IeHNE MaTepuaa

122

KonrtponbHas pabota no reme
"A30TCcoepKale OpraHn4ecKue
coequHeHus"

123

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUH U
MCTOAbI UX CUHTEC3a —IIOJIMMEPU3alUI U
IMOJIMKOHACHCAllUA

124

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

125

DacToMepbl: HaTypaJIbHbBIN
CUHTETHUYECKNE KayuyyKu. Pe3nHa

126

BonoxkHna: HaTypaibHBIE, HCKYCCTBEHHBIE,
cunTetTnyeckue. [lommmepsl cenuaibsHOTO
Ha3HAYCHUS

127

[TpakTrueckas padota Ne 11. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe




"Pacnio3HaBaHue maacTMacc U BOJIOKOH"
O06o001IeHNne U cUCTeMaTU3aIUS

128 U3Y4YEHHOI'0 MaTepuaa 1o TeMe 1
"BbICOKOMOIEKYJISIPHBIE COETUHEHUS "

129 O06001IeHre 3HaHUH IO OPraHUYEeCKOM 1
XUMHAH

130 HroroBas koHTposibHAsE paboTa 1
(ITpomesxyTouHas arTecTanus)

131 AHaJM3 UTOrOBOM KOHTPOJIBHOW PabOThI 1
[ToHsITHE O XMMUYECKOW 3KOJIOTUH.

132 Opranudeckue BELECTBa, BPEAHbIE IS 1
3JI0pOBbS YENIOBEKA M OKPY’KAIOIIEH Cpebl.

133 3amuTa MpOeKTOB KOJIOTUICCKON 1
HaIPaBJICHHOCTH

134 3amuTa MpOeKTOB 3KOJIOTUICCKON 1
HaIPaBJICHHOCTH

135 Perenue nenovex npeBpalieHuit 1

136 O0o01IeHre U cHCTeMaTU3allus 3HAHUH. 1

OBIIEE KOJIMYECTBO YACOB I10 136
[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoxa Kourpoas IIpakruye [lara uugposbie
n/n Bcero HbIe cKHe U3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcsl
1 Atom. CocTaB aTOMHBIX SIJED. bubnuoreka
XUMHYECKU 3JIeMeHT. M30TOmbI IHOK https://m.edsoo.ru/59c112ee
2 CtpoeHue 31eKTPOHHBIX 000JI04eK bubnuoreka
aTOMOB, KBaHTOBBIC UHCJIA ITOK https://m.edsoo.ru/b4d9fffa
3 CtpoeHue 311eKTPOHHBIX 000JI04eK
aTOMOB, KBAaHTOBBIE YHCIIa
4 Krnaccudukanus XuMuueckux bubnuoreka
3JIEMEHTOB (S-, p-, d-, f-a;1emMenHThI) LIOK https://m.eds00.ru/61294af9
5 Pacnipenenenue 31eKTpoHOB 1O bubnnoreka
aTOMHBIM OpOUTAISIM IMOK https://m.edsoo.ru/f5f750fe
JIEKTPOHHBIE KOH(PUTYpalluyl aTOMOB
6 3)1;\4612:03 B 201?01;11){0131’111 : o bubamotexa
i IHOK https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
7 DONeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. bubnuoteka
DNEeKTPOOTPULATENIBHOCTD ITOK https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
8 snemenToB JI. . MenpeneeBa, CBsI3b C Bubmiorexa
M M ’ IIOK https://m.edso0.ru/16957¢01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
9 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX bubnuoreka
HWMHU MPOCTBIX U CIOKHBIX BELIECTB IO IIOK https://m.edsoo.ru/f8468927
rpyIIaM 1 nepuoiam
10 CucremaTu3aius 1 0000IIeHNEe 3HAHUT bubnmoreka

o teme "CTpoeHue aToma.

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



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
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[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemenTtoB JI. V1. Menneneena"
[IpoBepounas pabota o reme
"Crpoenue atoma. Ilepuoanueckuii
3aKkoH U lleproanyeckas cucrema
XUMHUYECKUX dieMeHToR /1. 1.
Menneneesa"

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBaJIEHTHOU

cBA3U. BonopoHas cBs3b.
MexMOoeKyIIpHbIE B3aUMOIEHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
ANEKTPOHHON CTPYKTYPhI MOJIEKYJI C UX
F€OMETPUYECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAB U HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

Tect o Teme "CTpoeHHE BEIIECTB.
Tunel KPUCTAIITMYECKUX PEIIETOK U
CBOMCTBA BEIIECTB"

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOUIOUIHBIX
pacTBopax

WctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U
HEHACBIIICHHBIE,

pacTtBopuMOCTh. KpucTaimoruaparsl
CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpOB

Pemrenne 3amau ¢ ucnosib30BaHUEM

bubnuoreka
IHOK https://m.edsoo.ru/5a8072af

bubnuoTeka
[HOK https://m.edsoo.ru/3d2ca093

bubmmoteka
ITOK https://m.edsoo.ru/8c66b12a

bubnuoTeka
[HOK https://m.edsoo.ru/e167635b

bubnuoTeka
[HOK https://m.edsoo.ru/da2c70e4

bubnmmoreka
ITOK https://m.edsoo.ru/e9ccdd8d

Bbubaunoreka
IIOK https://m.edsoo.ru/328e653a
bubanoreka



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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MOHATUH ""MaccoBasi A0
pacTBOpEHHOTO BeliecTBa"

Pemrenue 3aiau ¢ ucnosib30BaHUEM
MOHATUH "MOJIsIpHast KOHIIEHTpanus"
[TpoBepounas paboTa 1o Teme
"Pelienue 3a71a4 ¢ UCIHOJIL30BAHUEM
MOHATUH ""MaccoBasi A0
pacTBOPEHHOTO BelecTBa", "MoJiapHas
KOHIIEHTpanus"

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB
CucremaTu3anus U 00001IeHNE 3HAHUN
o Temam "CTpoeHue aroma.
Ilepuonuueckuil 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB M. 1. Menaeneena",
"Crpoenue BeniectBa. MHOrooopasue
BelecTB”

KonTponbHas padota no remam
"Crpoenue atoma. [lepnognuecknii
3akoH u [lepuoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpneneesa", "Crpoenue

BemiecTBa. MHOroo0Opasue BeriecTs"”
Knaccudukanmsi XuMUuecKux peakimia
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHUHU. 3aKOH COXPAHEHUS MACCHI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUHU TIPH
XUMHUYECKUX PEaKIUAX

TennoBsie 3¢ HeKTh XUMUYECKUX
peakuuil. TepMoxumuueckue
ypaBHEHUS

Boruncnenus no ypaBHeHUsIM

OK https://m.edsoo.ru/785e0ab4

bubnuoTeka
IHOK https://m.edsoo.ru/bf9e108d

bubmmoreka
ITOK https://m.edsoo.ru/70a60aa4

bubnmmoteka
IHOK https://m.edso0.ru/6335cdd2

bubnmmoreka
IHOK https://m.edsoo.ru/d1db86da

bubanoreka


https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
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XMMHYECKUX PEAKIU U
TEPMOXHUMHUYECKUM YPABHEHUSAM
CkopocTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTH OT Pa3IHyYHbIX
(dakropoB. Katanus u karanu3aTropbl
I'oMoreHHbI€ U reTepOreHHbIE PEAKIIUN
[Tpaktuyeckas padora Ne 1 o Teme
"BnustHue pa3nudHbIX GaKTOPOB HA
CKOPOCTb XUMUYECKON peaKiuun"
Pemenue 3aganuii no reme "CropocThb
XUMUYECKUX peakiuii”

IIpoBepounas paboTa 1o teme
"CKOpOCTh XUMUYECKHUX PEaKIil"
OO6patuMble 1 HEOOpATUMBbIE PEAKLIUH.
XHUMHUYECKOE PAaBHOBECHE
[TpakTuyeckas padora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
I0JIO)KEHHE XUMHUYECKOTO PAaBHOBECHS"
Pemenne 3amanmii no teme
"Xumunyeckoe paBHoBecHe"
[IpoBepounas paborta o reme
"Xumunyeckoe paBHoBecHe"
DNEeKTPOIUTUYECKAS AUCCOLIUALIMS.
CunbHble U crnabble

aneKTponuThl. CTENeHb JUCCOLUAUN
Nonnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BogopoaHsIii
nokazarens (pH) pactBopa

I'maponus coneit. Peakiuu,
IIPOTEKAIOIINE B PACTBOPAX
AJEKTPOJIUTOB

Peakuuu cornnponmuza

Pemenue 3aganuii no teme "I maponus
coneit"

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

bubnuoreka
[HOK https://m.edsoo.ru/1facaldl

bubnuoTeka
IHOK https://m.edsoo.ru/30952f9b

bubnuoreka
IHOK https://m.edsoo.ru/3bf34e17

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

bubnmmoteka
ITOK https://m.edso0.ru/3966ca89

bubnuoTeka
I[HOK https://m.edsoo.ru/09d5a9bd



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd

43

44

45

46

47

48

49

50

o1

52

53

54

55
56

[TpakTuyeckas padora Ne 3 o Teme
"XuMHUYeCcKue peakiuu B pacTBOpax
3JEKTPOJIUTOB"

[IpoBepounas pabota o reme
"T'uaponus conenr”
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakunu. BaxHenire OKUCIUTENU U
BOCCTaHOBUTEIH

MeTo/ 371eKTPOHHOTO (3JIE€KTOHHO-
HOHHOTO0) OanaHca

DNEeKTPOIN3 PACTBOPOB U PaCIIaBOB
BEIIECTB

Pemenue 3aganuii mo teme
"OnexkTponauz"

Pemenne 3aaa4 pas3jiInuYHbIX TUIIOB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

CucremaTu3alus 1 000011IeHIE 3HAHUIH
o teme "Xumuueckue peakuuu"
KonTponbnas pabora no teme
"Xumuueckue peakuuu"

IlonoxeHre HEMETAIOB B
[lepuonnueckoii cucTteMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS UX

atroMoB. OHu3NUEeCcKHe CBOICTBA
HEMETAIIIIOB

AmnoTponusi HEMETAIUIOB (Ha pUMepe
KHCIIopoJia, cepsl, hocdopa u
yriiepoia)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'upuibl
Pemenue 3aganuii no teme "Bomopon"

bubnuoTeka
IOK https://m.edsoo.ru/2e3daeb0

bubanoreka
LOK https://m.edsoo.ru/56226060

bubnmmoreka
I[HOK https://m.edsoo.ru/fb691387
bubnmmoreka
IHOK https://m.edsoo.ru/93fb97d2

bubnmmoreka
I[HOK https://m.eds00.ru/5a859d16
bubmmoteka
IHOK https://m.edsoo.ru/5afa265d
bubmmoteka
ITOK https://m.edsoo.ru/c161eb85
bubmmoreka
ITOK https://m.edsoo.ru/a8a0a930

bubnmmoreka
IHOK https://m.edsoo.ru/8ca2dcad

bubnmmoreka
ITOK https://m.edsoo.ru/ef92c91c

bubnuoreka
IIOK https://m.edsoo.ru/0aa8f613



https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
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[TpoBepounas paboTa 1o teme
"Bonopon"

["anmoreHsl: HAXOXKICHHUE B IPUPOJIC,
CIocoOBI MOJTy4eHUs, PU3nUecKue
CBOICTBA

Xumuueckue cBoicTsa (ropa
XUMHUYECKUE CBOMCTBA XJIOpa
XuMUYecKue cBorcTBa Opoma 1 Hoa

["ajioreHoBOIOPOIBI.

Baxneiimue kucnopoacoaepkanie
COCIMHECHUS TAJIOTCHOB

Yyactre coeJUHEHH raloreHoB B
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuusax

JlaGopaTopHbIe ¥ TPOMBIIIICHHbBIE
CHIOCOOBI OTYYEHHS TaIOTeHOB.
[IpumeHeHne rajJoreHoB U Ux
COCIMHEHUI

[IpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Tanorensr"

Pemenue 3amanmii mo teme "l"anorensr"
[TpoBepounas pabora o Teme
"T"amorensr"

Kucnopon: nabopatopusie u
MIPOMBIIIITIEHHBIE CTIOCOOBI MTOTYYCHHS,
¢bu3znyeckrue 1 XuMHUYEeCKHe CBONCTBA.
O3o0H. [IpumeHeHne K1CI0poia U 030Ha

OKCI/IIH:I " ICPOKCUBL

Pewenue 3apanunii no teme "Kucnopon"
[IpoBepounas pabota 1o Teme
"Kucnopon"

[

R NDN PP

B

bubnuoreka
IIOK https://m.edsoo.ru/4e223795

bubnuoTeka
HOK https://m.edsoo.ru/6b3255e6

bubnuoTeka
[IOK https://m.edsoo.ru/6971aca4

bubmmoreka
IHOK https://m.edsoo.ru/8b26fecd

bubnmmoreka
ITOK https://m.edsoo.ru/c8abc36a

bubnmmoreka
ITOK https://m.edsoo.ru/5¢c8816a0



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
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Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: Hax0XJIeHUE B PUPOJIE,
CIocoOBI MOJTy4eHUs, PU3nUecKue
CBOMCTBA

XHUMHYECKHE CBOMCTBA CEPBI

CepoBoniopo, cyabhuabt

CepoBonopon, cyabhuabl
Kucnoponconepxkamme coeiluHeHUsS
cepbl. OKCHIBI M UX CBOMCTBA
OcoOeHHOCTH CBOMCTB CepHOM
KHUCJIOTBI

[IpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Cepa u e€ coenuHeHus"

Pemenue 3amannii mo teme "Cepa u e€
cOoeIMHEeHUS "

[IpoBepounas pabora o teme "Cepa u
e€ coenHeHus"

A30T: Hax0XJAEHUE B IPUPOJIE,
CHOocoObI MOMy4YeHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

Hutpuasl u ux cBoiicTBa

AMMUaK U COJIM aMMOHUS
Kucnoponoconepxarire coeuHeHUS
azorta. Okcupl a30Ta
Kucnopoaconepxamme coefuHeHHUS
azoTa. OcoOEHHOCTH CBOMCTB a30THOM
KHCJIOTHI

Hutpate! u ux cBoicTBa

[Ipumenenue azora u ero
coeiMHeHUH. A30THbIe yn0OpeHus
Pemrenue 3aganuii mo teme "A30T U €ro

L L

bubnuoreka
LOK https://m.edsoo.ru/2b6d8b4b

bubnuoreka
IOK https://m.edsoo.ru/46afael6

bubnuoreka
IHOK https://m.eds00.ru/7c875999

bubnmmoreka
HOK https://m.edsoo.ru/Oafb05e4

bubnuoTeka
[HOK https://m.edsoo.ru/badd2255

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



https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/129f5059
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coeIMHEeHUS"

[IpoBepounas padora o reme "A30T u
€ro CoeAMHEeHUs"

dochop: HaxOXKIEHHUE B IPUPOJE,
CTOCOOBI OTYYEHUs, PU3NIECKUE U
XUMHYECKHE CBOICTBA.

®ochunst u pochun

Oxcunst hocdopa

docdopcoaepkalinue KUCIOThl,
CTPOCHHE U CBOICTBA

docdaTel 1 UX CBOHCTBA
[Ipumenenue pochopa u ero
coenuneHuil. @ochopHbie y1oOpeHus
ITpakTruyeckas pabora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 337134 110 TEMe
"A3oT u pochop u ux coenuHeHus"
Pemenue 3amanwnii mo teme "dochop u
€ro coelMHeHus"

[IpoBepounas paborta o reme
"®ochop u ero coenuHeHus"
VYraepon: HaXOXICHUE B IPUPO/IE,
AIJIOTPOITHBIE MOAU(PUKAIINY;
¢bu3nveckre CBOMCTBA U IPUMEHEHHE
XHUMUYECKUE CBOMCTBA yTiiepoa
Oxcup yrnepona(ll), oxcug
yriepona(1V)

VYrosbHas KUCIOTA U €€ CONn
Pemenue 3aganuii no teme "Yriepoa u
€ro coeIMHeHus"

[IpoBepounas pabota o reme
"Vrnepoxa u ero coenuHeHus"
Pemenwne 3a1a4 pa3nudyHBIX TUTIOB

S

-

bubnuoreka
LIOK https://m.edsoo.ru/9a6b43ec
bubnmmoreka
IHOK https://m.edsoo.ru/c7a2d429

bubnuoTeka
IHOK https://m.edsoo.ru/a218070a

bubnuoTeka
IIOK https://m.edsoo.ru/8175ac3f

bubnmmoteka
IHOK https://m.edsoo.ru/dba58adf

bubauoreka


https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/dba58adf
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Kpemuuii: Haxox1eH1E B IPUPOJIE,
CTIOCOOBI OTYYEHUs, PU3NIECKUE U
XUMHUYECKHE CBOICTBA

Oxcun kpemuusi(1V), kpeMHueBas
KHCIIOTa, CUJIUKAThI

[IpumeHeHne KpeMHUS U €ro
coequHeHunil. CTekI1o, ero Mnojiy4eHue,
BU/JIBI CTEKJIA

Pemenue 3ananuii no teme "Kpemuuit
U ero coenuHeHus"

[TpoBepounas paboTa 1o Teme
"Kpemuuii u ero coequneHus"

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

CucremaTu3zanus 1 0000IICHHE 3HAHUN
o teme "Hemerannsr"
CucremaTu3alus 1 000011IeHIE 3HAHUIH
o teme "Hemeramnsr"

KonTponbhas padota no teme
"Hemeranmnsr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboThI, KOPPEKIHUS OMINOOK
[Tonoxxenne MeTaJIOB B
[Teproandeckoit cucTeMe XUMHYECKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

OO6mue dpuznyeckue CBOMCTBa
MeTtaiuioB. [I[pumMeHeHne MeTamioB B
OBITY M TEXHUKE

Crnnasel MetaiioB. Koppozus
METaJIJIOB

Pemenwne 3a1a4 pa3nudyHBIX TUTIOB

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

bubanoreka
[HOK https://m.edsoo.ru/143558ab

bubnuoreka
IIOK https://m.edsoo.ru/3170e7bl
bubnuoTeka
LIOK https://m.edsoo.ru/393cdacO ht
tps://m.edsoo.ru/5823cefb

bubnmmoreka
IHOK https://m.edsoo.ru/b624f801
bubnmmoreka
I[HOK https://m.edsoo.ru/6e864db5
bubmmoreka
I[HOK https://m.edsoo.ru/6e864db5
bubnmmoreka
I[HOK https://m.eds00.ru/d0484c76
bubmmoteka
I[HOK https://m.edso0.ru/2b7e9510

bubnmmoteka
ITOK https://m.edso00.ru/9839c16c

bubnmmoreka
ITOK https://m.edsoo.ru/51dac9d3

bubnuoteka
[HOK https://m.edsoo.ru/42b872e3
bubnuoTeka



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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DJIEKTPOXUMHUYECKUH Psil HANTPSIYKEHUI
MeTauioB. O0Iue crocoOb! MOTydeHUs
METaJIJIOB

OO0mmas xapakrepucTuka metamioB |A-
rpynmnsbl [leproanueckoi cucTemsl
XUMHUYECKUX IJIEMEHTOB

Harpuii u xanuii: nonydyeHue,
(du3HUeCcCKre U XUMHUYIECKUE CBOKCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U MX
COEAMHEHHI

Pemenue 3ananuii mo teme
«1lemouHbIE METATITBI

[IpoBepounas no Teme «lllenounsie
METaJUIbI»

O6mas xapakrepuctuka metamion [A-
rpynisl [leppoaudyeckoit cuctemsl
XMMHYECKUX IJIEMEHTOB. Maruui u
KaJIBIIM: ToJTyueHue, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN
CoenuHeHus menoYHO3eMETbHbIX
METaJIJIOB

XKeéctkocTh BOABI M cIOCOOBI €€
YCTpaHECHHS

Pemenue 3aganuii mo teme
«IllenoyHo3eMenbHBIE METAILTBI
[IpoBepounas o reme
«IllenoyHo3eMenbHbBIE METAILTBI
AmoMuHUHR: ToNydeHue, Pu3ndecKue u
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
TUIPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX

LOK https://m.edsoo.ru/e3de37b6

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

bubnuoreka
LIOK https://m.edsoo.ru/e12c26b3

bubnuoTeka
IIOK https://m.edsoo.ru/7c3e49c0

bubnuoTeka
HOK https://m.edsoo.ru/c74bfae9

bubnuoTeka
[HOK https://m.edso0.ru/0e79b266

bubnuoreka
IIOK https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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MIPUMEHEHHE

Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpoBepouHas no TemMe «AJIFOMUHUN»
[IpakTrueckas padota Ne 7. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTauibl TJIaBHBIX oArpymnmn"
OO01mas xapakTepucTHKa METaJIOB
no6ounbix noarpynn (b-rpymm)
[Tepuoanueckoii CUCTEMbI XUMHUYECKUX
3JIEMEHTOB

OU3NYECKUE U XUMUYECKUE CBOMCTBA
XpOMa U €ro COeAMHEHUM, UX
MIPUMEHEHHE

Baxxneiiiive coeMHEHUsI MapraHia.
IlepmaHranar xanus, ero
OKHUCIIUTENbHBIE CBOMCTBA
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
JKeresa v ero coequueHui. [lomyuenne
Y TIPUMEHEHHE CIIJIaBOB Kelie3a
du3nuecKre 1 XMMHYECKHE CBOMCTBA
MeJH U e€ CoeUHEeHNH, NX
MIPUMEHEHHE

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
LIMHKA U €r0 COeIMHEHUH, UX
npuMeHeHue. [ mIpoKCOKOMITIIIEKCHI
LIMHKA

[IpakTuueckas padbora Ne 8. Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"MeTaibsl TOOOYHBIX MOArpyHH"

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[TpoBepounas paboTa 1o teme
"MeTtasipl TOOOYHBIX TTOATPYIIT"
O06o0061IeHre U cucTeMaTH3alus

bubnuoreka
LIOK https://m.edsoo.ru/27a4af43

bubanoreka
IHOK https://m.edso0.ru/610d7431

bubanoreka
IHOK https://m.edsoo.ru/9911bef3

bubnmmoreka
I[HOK https://m.eds00.ru/039d69c8

bubGaunoreka
ITOK https://m.edsoo.ru/1b7f8741

bubmmoteka
ITOK https://m.edsoo.ru/2bc0f954

bubnuoreka
IIOK https://m.edsoo.ru/blf2beal

bubnuoreka
HOK https://m.edsoo.ru/a6e352ea

bubnuoTeka
I[HOK https://m.edsoo.ru/a8b83d83

bubauoreka


https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
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U3Y4YEHHOI'0 MaTepuaa 1o TeMe
"Meramib"

Konrponsnas padora no reme
"Meramib"

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboTHI, KOPPEKIIUS OMHUOOK

Ponb xumun B obecrieueHUn
YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA.
[TonsiTue 0 HAyYHBIX METOAAX
HCCIIE0BaHUS BEUIECTB

Hayunbie npuHIUITBI OpraHU3aluu
XUMHUYECKOTO MTPOU3BO/ICTBA.
[IpompbiiIeHHBIE CITOCOOBI TOTYYCHUS
BAKHEWILINX BEILLECTB

XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karolllel Cpe/ibl U €ro
MTOCJIEACTBUS

XUMHS U 3J0pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

Xumus nuiy. Poias Xxumuu B
o0ecrnieueHny NUIIEeBOl Oe30MMacHOCTH
KocMmeTrnueckue u napgroMepHbie
cpeacTBa. beiToBas xumMus

XuMHs B CTPOUTENLCTBE. BaykHenmue
CTPOUTETHHBIE M KOHCTPYKIIMOHHBIE
Marepuabl

XuUMUA B CENBCKOM XO35IHCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
ynoOpeHust

CucremaTu3aius 1 0000IIeHNe 3HAHUT
o TeMe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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OK https://m.edsoo.ru/e91fe975

bubnuoreka
LIOK https://m.edsoo.ru/83f63ea3
bubnuoreka
OK https://m.edsoo.ru/9ebff2fd

bubnuoreka
IHOK https://m.edsoo.ru/080fel1f0

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

bubnmmoreka
I[TOK https://m.edso0.ru/9f11bf51

bubnuoreka
IHOK https://m.edsoo.ru/a6552721
bubnuoreka
IHOK https://m.edsoo.ru/1f7b5bd2
bubnuoreka
IHOK https://m.edsoo.ru/da42d5a9

bubnuoreka
IHOK https://m.eds00.ru/61e69003

bubnmmoreka
I[HOK https://m.edsoo.ru/fd39587d

bubnuoTeka
I[HOK https://m.edso0.ru/db979c70



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUUYECKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

11

OCHOBOIIOJIATalOIIME TMOHATUSA (XUMHYECKHM AJIEMEHT, aTOM, M30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-IEKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHUE aToMa, WOH, MOJIEKYyIa,
BAJICHTHOCT, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBsI3b (O- W T-CBA3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTasIel, KpHCTaNIM4ecKas pewmeéTka, Mojb, MOJIApHast
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLIEHTpALUs, pPacTBOPEI
(MCTHHHBIE, NHUCIEPCHBIE CUCTEMBI), KPUCTAJIOTUAPATHI, YIIIEPOIHBIN
ckener, (yHKIHMOHAIBHAS TPYMNIa, paauKal, HU30MEphl, CTPYKTYpHas
dopmyna,  u3zomepus  (CTpyKTypHas,  TreomeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJIOTUYECKUH psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOA- U a30TCOAEPIKALINE COCAMHEHUs, OMOJIOTMYECKH AKTHBHBIC
BellecTBa (yriaeBo/ibl, JKUPbI, OEIKK), MOHOMEp, HOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS, KPEKUHT, pUPOPMUHT, THUIIBI
XMMUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SH/IOTEPMUYECKUE, PEAKIIUM MOHHOIO OOMEHa, TOMO- U Te€TE€pPOreHHBbIE,
oOpaTuMble U HEOOpAaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT AUCCOLUALINS, CTENIEHb ITUCCOLMALUU, OKUCIINTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHYECKOM  PEaKIuH,

XUMHUYECKOE PaBHOBECHE)

1.2

TEOPHUM M 3aKOHBI (TEOpHUS XUMHUYECKOTO CTPOEHUS OPraHWYEeCKHUX
BemectB A.M. bytiepoBa, TeOpus 3IEKTPOIUTUYECKON TUCCOLMAINU,
[Tepuoanueckuii 3axon J[.JMI. MenneneeBa, 3aKOH COXpaHEHHUsS] Macchl),
3aKOHOMEPHOCTH, CHMBOJIMUECKHUH SA3BIK XHMHH, MHPOBO33PEHYECKHE
3HAHUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS NMPUYMHHOCTH U CHCTEMHOCTH
XUMHNYECKUX ﬂBHGHI/Iﬁ, COBpPEMCHHBIC TPCACTABJICHUA O CTPOCHUU

BEII[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEaACTaBJICHUA (0) MEXaHHU3Max XUMHNYECKUX peaKHHﬁ,

TEPMOAUHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMEPHOCTAX nx




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMax

14

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBEC, IIOJIYUYCHHH U
0e30macHOM HCIIOJIBb30BaHNH BayKHEHIITHX HEOPTraHUYCCKUX u
OpraHru4YeCKUuX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKA

1.5

oOuIre HaydHblE NMPUHIUIBI XMMHUYECKOTO MPOM3BOJACTBA (Ha IpuUMeEpe
IPOU3BOACTBA CEPHOM KHCJIOTHI, aMMMaKa, METaHOJa, IepepadoTKu

HeTH)

CdopMUpoBaHHOCTb YMEHUI BHISBIISATD:

2.1

XapaKTCPHBIC TIPHU3HAKK W  B3aMMOCBA3b  M3YUCHHBIX HOHSITPIﬁ,
INPUMEHATh COOTBETCTBYIOIIHWEC IIOHATHA IIPpH OIIMCAHUHW CTPOCHHA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM C MOHSITUAMU U npeacCTaBJICHUAMUA
APyrux mnpeamMeToB IJIsd 0osiee OCO3HAHHOIO MOHHMMAaHMS UM OOBICHEHUS

CYIITHOCTU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

C(bOpMI/IpOBaHHOCTB YMEHHSA UCITIOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHYCCKHX CO@I[I/IHCHI/Iﬁ MCKAYHAPpOAHOI'0 COrO3a
TCOpeTquCKOﬁ u HpHKHaIIHOﬁ XUMHU W TpPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CeCKux u

HCOPraHUYCCKUX COCIMHECHUMN

3.2

XUMHYECKYI0 CHMBOJIUKY ISl COCTaBIICHHS (OPMYJI HEOPraHUYECKHX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAILEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEILIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS!

4.1

HCOPTraHNYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHA H

KpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKruC BCOICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTB OCHOBAaHHsA U

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3MYHBIM IpPHU3HAKaM (YMCIYy M COCTaBy pPEarvpyrollyX BEIIECTB,
TeIIoBOMY 3((EeKTy peakiuy, W3MEHEHHMIO CTeleHed OKUCICHUs

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y49aCTHUro KaTaJm?,aTopa)

ChopMupOBaHHOCTH YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) W HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos Ilepunonnueckon cucremst J[.1.
MeHnaeneeBa 1 UX BaJI€HTHBIE BO3MOYKHOCTH, HUCIOJbB3Ysl NOHATHUSA S-, p-,

d-BJ'ICKTpOHHLIC Op6I/ITaJ'II/I, OHCPICTUYCCKUEC YPOBHU




CdopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWMCTB XMMMYECKHX SJIEMEHTOB M OOpa3yeMbIX UMM COCIUHEHHUU IO

IIEpUOJIaM U IpyIIam

ChopMUpOBAaHHOCTh YMEHHSI COCTaBJISTh YPABHEHHS XUMHUYECKUX

peakLMii U paCKpbIBaTh UX CYLIIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_II/Iﬁ MMOCPpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OaaHca 3TUX PeaKIuit

7.2

YPAaBHEHUs pEaKkUMil pa3IMYHbIX THIIOB; IIOJHBIE M COKPALEHHBIE
YpaBHEHHSI pEaKIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBHS, IPH KOTOPBIX

9TH p€aKu UAYT 10 KOHIIa

7.3

peaKkiuii THAPONU3a, PEeaKIuil KOMIUIEKCOOOpa3zoBaHUsi (Ha mpUMepe

T'HAPOKCOKOMIIJICKCOB LIMHKA U aJHOMI/IHI/ISI)

CdopMUpOBaHHOCTH YMEHHUS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEAKIIMOHHOM
CHOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH M TUIa
KOBQJICHTHOH CBSI3U (G- U TM-CBsI3U), B3aMMHOT'0 BJIUSHHS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3auy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHUS pPEaKUN

8.2

XapaKTCPHBIC XHUMUYCCKHUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOLIUMU

HKCIIEPUMEHTAMMU U 3aIIUCSIMH YPABHEHUN XMMUYECKUX PEAKIUN

ChopMupoBaHHOCTH yMEHHUSI XapaKTEpU30BaTh COCTaB W BaKHEHIIHE
CBOMCTBA BEUIECTB, IPUHAUICKAUX K ONPEACIEHHBIM KilaccaM H
rpyImnamM COeJUHEHUH (POCThIe BEIECTBA, OKCUIBI, THIPOKCUIbBI, COJIH;
YII€BOAOPOABI, MPOCThIE F3UPHI, CIUPTHI, (PEHOIIBI, ANbIETUbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE A(PUPBI, >KUPBI, YIJIEBOJbI, aMUHBI,

AMUHOKUCIIOTBI, OEJIKN)

10

CdopMUpOBaHHOCTh yMEHHS MPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMmynaM W ypaBHEHMSIM XUMHUYECKUX PEAKIMH C HCIOIh30BAaHUEM

q)HSH‘leCKI/IX BCIINYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIU OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEAEIEHHON MacCOBOM

JIoJIeH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MM 00BEMHOM JI0J1M, BBIX0/Ia MPOJYKTA PEeaKIIuU

10.3

TEIUIOBOTO P QeKTa peakiuii

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAXOXACHUIO XUMUYIECKOH (hOPMYJIBI BEIIECTBA




11

Brnanenue cucremoil 3HaHUM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUH
MPUPOJBIL, UCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE IIPUMEHATH
3TU 3HAHUA HpI/I BKCHepI/IMeHTaJIBHOM HCCICOOBAHNUN BCUICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SIBJICHHHA, HMMCIONIUX MECTO B MPHUPOJIE,

HpaKTI/I‘IGCKOﬁ JACATCIIBHOCTH YC€JIOBEKAa U B HOBCGI[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCT, YMEHHS TNPUMEHSATH (HMCHOJB30BAaTh) 3HAHUS O
COCTaB€ W CBOMCTBAX BEUIECTB [UIsl SKCIEPUMEHTAIBHOM NPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHYECKHUX
peakuMii W IPOTHO3UPOBAHMS BO3MOXKHOCTEM HX OCYLIECTBIICHUS,
CUCTEMHBbIE XMMUYECKHE 3HAHUS Ui OOBSICHEHUS M IMPOTHO3WPOBAHUS
SBJICHUM, MMEIOIINX €CTECTBEHHOHAYUYHYIO IPHUPOAY; HJsl NPUHATHA

TPaMOTHBIX PEIICHUH MPOOJIEM B CUTYAIHSIX, CBI3aHHBIX C XUMHUEH

13

CdopMupoBaHHOCTh YMEHHMSI IJIAHUPOBATH M IMPOBOIAUTH XUMHUYECKHIA
OKCIEPUMEHT (TMOJIYyYEeHHE W HU3YyUYEHUE CBOWCTB HEOPraHMYECKUX H
OpraHMYECKHUX BEIIECTB, KayeCTBEHHbIE PEAKIHUHU YIJIEBOJOPOIOB
Pa3IMYHBIX KIACCOB M KHUCIOPOACOAEPKAIIUX OPTaHUYECKUX BEIECTB,
pelieHue AKCIIEPUMEHTATIbHBIX 3aa4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COONIOJEHUEM IpaBUIl
O0e3omacHOTO  OOpamieHusi C  BEIIeCTBAMH W JaOOpaTOPHBIM
obopynoBanueM; (HOpMyIHUPOBAThH EJIN UCCIEIOBAHUS; IPEICTABIATh B
pa3nu4yHON (GopMmMe pe3yNbTaThl AKCHEPUMEHTa, aHAIM3UPOBAaTh U

OLICHUBATb UX NOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh YMEHMS OCYLIECTBIISAThH LIEIEHANPABICHHBIA MOUCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJcTBa MacCoBOi nHpopMaluu, ceth MHTepHET N
Jpyrue), KPUTHYECKH aHAIM3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBUHM C IOCTABIEHHOMN

y4eOHOM 3a1aueit

15

CdopMupoBaHHOCTF  YMEHHUSI MPOTHO3UPOBATh, AHAJIM3UPOBATH |
OIICHMBAaTh MH(OPMAIMIO C TIO3UIMN SKOJOTUYECKOW OE€30MacHOCTH
MOCJICAICTBUI OBITOBOM W TPOW3BOJICTBEHHOM IESATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TiepepabOTKON BemlecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTb  BO3JICMCTBUSL  HA  JKUBbIE  OPraHU3MBbI
ONpPEENEHHBIX BEIIECTB, IOHUMAsi CMBICI TOKa3arejs MpeaebHON
JOMYCTUMOM KOHIEHTpAaIlud, W TOACHATH Ha TMpUMepax CIocoObI
YMEHBIICHUS U TPEJOTBPALICHHS] X BPEIHOTO BO3JCHCTBHS HA OPraHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O XUMHUHn
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 TeopeTryeckue OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTPOEHMsI aToma. Pacmpenenenue
9JIGKTPOHOB IO SHEPreTHYeckuM ypoBHsIM. Kiaccupukanuss XUMHUECKUX
11 aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETUYECKUX YPOBHEH aToMOB (S-, p-, d-
1eMeHTOB). OCHOBHOE M BO30YXKAEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAs
KOH(HUrypamus atoMa. BareHTHbIE 3IeKTPOHBI
[lepuonnueckas cucrtema xumudeckux dsnemeHtoB .M. Menneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DIIEMEHTOB M HX COEAUHEHHMH IO
epuojamM M TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTBIX
BELIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX OKCUJIOB U TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpuareabHocTh. CTeneHb OKUCIEHUS
Buasl xuMudeckoil cBsi3M (KOBaJIGHTHAsl, HMOHHAs, METaJUIMYECKasi, BOJOPO/IHAs)
14 U MeXaHU3Mbl e€ 00pazoBaHusl. MexXxMoJeKyIsipHble B3auMoAeHcTBuUs. BemecTsa
' MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO CTpO€HUs. Tumbl KpUCTAIIIMYECKUX
peimérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOMN peréTKu
15 Xumunyeckas — peakuus.  Knaccupukauums — XUMHYECKMX — peakuuil B
' HEOpPraHMYECKON 1 OpraHM4ecKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (PAKTOPOB
1.7 TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs
18 OOpatumble peakuuu. XUMHYECKOe paBHOBecHe. DakTophl, BIUAIOLIME Ha
' COCTOsIHME XuMHUeckoro pasHoBecus. [Ipunnun Jle [larense
Onexrponutuyeckas aucconuanus. CunbHble M ciadble 3nekTponauTsl. Cpena
1.9 BOJIHBIX PACTBOPOB BEIISCTB: KHCas, HeWTpanbHas, Imenounas. CTerneHb
aucconuanuu. Peakiuym noHHOro ooMeHa
110 I'unponus coneit. Monnoe nmpoussenenue Boabl. Bogopoausiii nokaszarens (pH)
' pacTBopa
CriocoOblI BbIpa’keHUsI KOHIEHTPALlMU PACTBOPOB: MaccoBasi A0Sl paCTBOPEHHOTO
1.11 BElLIeCTBa, MOJIApHAas KOHIEHTpaunus. HacelllleHHble ¥ HEHachIlEHHBIE
pacTBOpBL, pacTBOPUMOCTh. Kpucramioruaparsl
112 OKucCINTEeNBbHO-BOCCTAaHOBUTENIBHBIE peakiuu. [loBeneHne BemecTs B cpepax ¢

Pa3HbIM 3HAYCHUCM pH Mertoasl QJICKTPOHHOT'O Oananca




1.13

DNEeKTPOIN3 pPacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Krnaccudukanusa Heopranmueckux coenquHeHnil. Homenkinatypa HeopraHu4ecKux

BCIICCTB

2.2

XHWMHYECKHE CBOMCTBA BAKHEHINIMX METAIOB (HATPHWM, Kaaui, KaJablIUH,
MarHuii, aJTFOMUHHMA, ITUHK, XPOM, JKeJe30, MeAb) U MX coeauHeHwid. OOmue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUYECKHUE CBOWCTBA BaXXHEUINMWX HEMETaUIOB (TajoreHOB, Cephl, a30Ta,
dbochopa, yrmepoga M KpEeMHHUs) M HX  COCOUHEHHH  (OKCHJIOB,

KHCJIOPOJICOACPIKAIITMX KUCIIOT, BOAOPOIHBIX COSTUHEHU)

2.4

I'eneTtnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAMJICIKAIINX K Pa3JINYHbIM

KJj1acCaM

2.5

#HHPartH#H# I nenTruKaus HEOPraHMIECKUX coeMHeHNN. KauecTBeHHbBIE

PCaKllMyu Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHNUYECKOM XUMUU

3.1

OcHOBHBIE ITIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpraHu4eCKux
coenunennii A.M. bytnepoBa. YriaepoaHblil CKeJeT OpraHUuYeCKONW MOJICKYJIbI.
KpatHocTh XuMHUYecKOW CBSI3U. S- M p-CBS3U. SP3-, SP2-, SP-rHOpUAM3AINH
opOuTaneii aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHMMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyeckunii psaa. Mzomepus u uzomepsl

3.2

[lonatne o  ¢yHkuMoHanpHOW  rpymnme.  OpueHTaluoHHbIE () EKTHI

3aMECTUTEIEN

3.3

[IpencraBnenne o kiaccuukalnuum opraHuueckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEJMHEHUN (CHUCTeMaTHyecKas) W TpUBHAJIbHBIC Ha3BaHUS

BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOogHOpaaUKaIbHBIH W HMOHHBIM MeXaHW3Mbl peakiuu. [lonarue o

Hykieoguie u anekrpoduie. [pasuno Mapkosuukosa. [IpaBuio 3aiiieBa

3.5

AusikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE pA3JI0KEHUE, KPEKUHT, u3oMepu3anusi, ropeHue. Ilomyuyenue
ankaHoB. [luknoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MajbIM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XMMHUYECKHE CBOMCTBA: pPEAaKLIMM IPUCOENUHEHUs (TaJoreHUpOBAaHUE,
TUIPUPOBAaHUE, TUAPOTrAJOT€HUPOBAHUE, TUIApATalUs), TOPEHUs, OKUCIECHUSA U
nonuMepuzauu. [IpombliuieHHple ¥ JTabOpaTOpHbIE CIOCOOBI  MONYYEHUS

AJIKCHOB

3.7

AJnkagueHbl. XHMMHUYECKHE CBOWCTBA alKaJUEHOB: PEAKIHH MPUCOCTUHECHUS




(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiauMmepuszanuu. I[lomyuenue

aJIKaAUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU IPUCOCIUHEHUs (TaJIOr€eHUPOBAHUE,
THJIPUPOBAHUE, THIpATAIs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHM JJISL CBAPKU U PE3KHU

MCETAaJIJIOB. HpI/IMCHCHI/Ie allCTHJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H305a: pPEaKIUH  AIEKTPOPUIHHOTO
3aMelIeHUs, MpUcOoeIuHEeHusl (TUIpUpPOBaHME, TaloreHupoBaHue). Peaxius
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydeHue OeH3oa.
Oco0OeHHOCTH XMMHYECKUX CBOWCTB crupoina. [lonmmmepusanus cTupoia.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIICBOJOPOAOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME €  HaTpUeM KaK CIOCOO0  YCTaHOBJICHUS  HAJIUYMs
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMU  KaK  CIOCOO  TMOJIydeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakuus ropeHus.
[ToxydeHnue sTaHonma: peaknuss OPOXKEHHS TJIOKO3bl, TMApPATAllUs ATUIICHA.
OTUJIECHITIMKOIb W TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue CBOicTBa (eHona (peakiuu C HaTpUeM, THAPOKCHUIOM

Hatpus, Opomom). [lonyuenue penomna

3.12

Anpneruapl. XUMUYECKUE CBOMCTBA NPEIENbHBIX aNbIETHI0B: TMIAPUPOBAHHUE;
KayeCTBEHHbIE pEaKIUU Ha KapOOHWJIbHYIO Tpynmy (peakius «cepeOpsHOoro
3epkainay, B3aumoeiicteue ¢ ruapokcugom meau (II). Ilonydyenue npenenbHbIX
abJIETHJIOB: OKHMCIIEHHWE CHOUPTOB, THApATals aleTWIeHa. AIIETOH Kak

NpeACTAaBUTCIIb KETOHOB. OcoOeHHOCTH pCaKnn OKUCJICHUSA allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MYPaBbHHON KHUCIOTHI.
[Tonydyenue mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHUE
AJKAHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aIbJICTUAOB. BbIcIIe npenenbHble U

HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOJYYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peaknuu sTepuduxanuu. I[IpuMeHeHne CrIoXHBIX 3IPUPOB B
NUIIEBOM M maphroMepHON HpPOMBIIIIIEHHOCTH. JKUpBI Kak CIOXKHBIE 3(PHUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBONCTBA >KHPOB:
THUAPUPOBAaHUE, OKHUCIIeHHE. ['Maponus, WM OMBUICHHE, >KUPOB KakK CIOco0

MIPOMBIIIJIEHHOT'O TMOJTY4YE€HUsI COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak




COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4yaCTHEM CIHUPTOBBIX U
aJBJIETUIHOM TPYII U MOJIOYHOKHCIOe OpokeHue. IIpuMeHeHue rioko3bl, €&
3HAUEHHUE B KU3ZHEIECATEIIBHOCTH OopraHu3Ma. Jlucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBaroomuye M HEBOCCTaHaBIMBAIOIIME Jucaxapuabl. ['uaponus
nucaxapunoB. [lonucaxapunsl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmala, [JIMKOTeHa U IeJUToo3bl. (Pui3nyeckue CBOWCTBA KpaxMmajia u
LEJUII0JI03bl.  XMUMHUYECKHE CBOWMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJIIIOJIO03bI: THAPOJIN3, MOITYYEHHUE
s¢upoB uemwnono3bl. lloHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIMH KakK I[PEeACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHE C KHCIOTaMHU, OpOMHOM
BOJIOM, okucieHue. [lomydeHue aMHHOB QIKWJIMPOBAHHEM aMMHUakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMMHOKHUCIOTBI U O€lIKh. AMHUHOKHUCIOTHI Kak amM(pOTEpHbIE OpPraHUYECKHe
coequHeHusi. OCHOBHBIE aMHHOKHCIOTBHI, OOpasyromiye Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: THAPOJIN3, JEHATYpallus, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha OeJIKu

3.18

CrpoeHre M CTPYKTypa HOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
CTpoeHHsT MoJieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJEKYIISIPHBIX
COEIMHEHMI: peaKkuy MOoJUMepU3allui U MoJIuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

#H##Par### nentudukanus opraHnuecknux coequHeHui. Permenmne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPTraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHUYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B THoBcenHEBHOM xu3HHU. [IpaBuna Oe3omacHOl pabOTBI C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BC€IICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEPreTUKa: MPHUPOIHBIA M TOMYTHBIA HEe(TIHOM
rasbl, UX COCTaB U ucnoib3oBanue. CocraB HehTH U €€ nepepaboTka (MPUPOIHBIE

WCTOYHUKHU YTIICBOJIOPOIOB)

4.3

XuMHUSLT U DKOJOTUSl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXalolled Cpenbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT

XUMHYECKOTO 3arpsa3HCHUs. Hp06neMa OTXOI0B U MOOOYHBIX IIPOAYKTOB.




AJ'IBTCpHaTI/IBHBIC HUCTOYHHKU SHEPTHUU

O6H_II/IG MNpEACTABICHUA O IPOMBIIIICHHBIX crocobax IMOJTY4YCHUA XNMHNYECKUX

BEUIECTB (HA MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEpHOM KUCIOThI). UEpHas u

4.4 nBeTHas ~ Metauryprus.  CTeKI0 M CWIMKaTHasE  MPOMBIIUIEHHOCTb.
[Ipomblunennass  opranuudeckas  xumus.  CpIpp€ 118 OpraHM4ecKoin
IIPOMBIILITICHHOCTH

5 Tunsl pacy€THBIX 3a1a4

51 Pacuérsl Macchl BenecTBa mim 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UM 00BEMY OHOIO U3 YYAaCTBYIOIUX B PEAKLIUU BEILIECTB

5.2 Pacuérnl TermioBoro s dexra peakiun

5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEAKLIUAX

5.4 Pacuérbl maccnl (00bE€Ma, KONMUYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, ECIIU
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

55 Pacuérbl MmaccoBoil wiin 00BEMHOMN JOIM BBIXOJA MIPOAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOTO
Pacuérbl macchl (00bE€Ma, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO

5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
pacTBOPEHHOIO BELIECTBA

5.7 Pacuérel ¢ ncronp30BaHNEM MOHITHH «MAacCOBast OJIS», «MOJIIpHAs
KOHLIEHTPALUs», «PaCTBOPUMOCTB
Haxoxnaenune MosieKkymnsipHOi (popMyJIbl OpraHMUECKOI0 BEIIECTBA 10 €T0

5.8 IJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UIIU 110

IIPOJYKTaM CrOpaHust




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



