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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
denepanbHOI 00pa30BaTEIbHOM MTPOTrpaMMbI cpeHero ooiero oopazoBanus(DOII
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenojaBaHus y4eOHOro MpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, © OCHOBHBIX MOJ0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIMOJATaroIIMMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKCHUN OOydarommuxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpefielieHue M CTPYKTypUpPOBaHUWE €ro IO KjaccaMm, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHUS Kypca, BHYTPHUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BEIOOpA €ro BapHaTUBHOM COCTABIISIIONIEH, KOTOpas A0HKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOrO YpOBHEH B cHUCTEME
mudGepeHIIMPOBAaHHOTO OOYYEeHHUSI Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JUCITUIUIAH B By3aX W OpPTraHU3aIHsIX CPETHEr0 MPOPECCHOHAIBHOTO 00pa3oBaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIINX OMPEACIEHHBIA MPO(HIb 00ydeHUs, B TOM YHUCTE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEIHETO 00MIeTO 00pa30BaHUs U3YUCHHUE MMPEeIMeTa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIINX MEXIUCUUIUIMHAPHBINA, HAJIIPEIMETHBINA XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumusi». [Ipu ompeneneHun MoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUs 3THUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYeCKas XHMHs» COCTaBIIICT COBOKYITHOCTh TIPEAMETHBIX 3HAHUW U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIOINICE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOnEHHOM YpPOBHE H3Y4YEHHUS TMpeaMera oOecredeHa BO3MOXKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX MPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMMHYCCKOW KHHETHKH W TEPMOJIMHAMMKHU.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKM 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpyu €€ 00pa30BaHUU U Pa3pyIIEHUH, a TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AJIEKTPOJIN3€E PACIUIaBOB U PACTBOPOB BelIeCTB. B Kypce opraHndeckoi XUMUM Npu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KYpPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUEHHUS JIJIsl KJIACCOB OMPEACIEHHOTO Mpoduist (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMmep, B COJEPKaHHUH
mpeaMeTa i KJIACCOB XUMUKO-(hu3ndeckoro npoduist 00ibinoe 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekymsipHast TeOpHs B PU3KKE), 3aKOHBI COXPAHEHHSI MACCHI 1 JHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B coepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
Oouosiornueckoro npodusis OOAbIINN yAENbHBIM BeC OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npeocTaBiseTcs BO3MOKHOCTD JJ1s1 00Jiee 00CTOSITENIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIAJIBI, O€IKU, YTJIEBOAbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHUA O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3SX C Yy4eOHBIMH TIpPEAMETaMU, BXOJSIIMMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 00111ero oopa3zoBanusi (Ha 6a30BOM YPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE H3YYCHHS TMpeIMeTa MPEeAnojaracT peaau3aiuio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUN: O MaTepUaIbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTUS  YeJOBEYeCTBA: B  pEIICHHMH  Tpodsiem
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMHUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI M OOIIeH KyJIbTypbl YelOBEKa, a TaKXKe JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
HayYHbIX OIPUHLIHUIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MIOHWMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO PEIIeCHUsI MPOOIEM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIIyOJICHUE NMPEJICTABICHUN O HAYUYHBIX METOJIaX MTO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOUYEPETHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
(GyHKIHMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU W3YUYEHUH
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOXEHUSI K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO U CaMOBOCIIMTAHMIO  HAa  OCHOBE  YCBOEHUS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICITHOW MTPO¢eCCHOHATIBHON U OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU NEATEIbHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKAHUE OBYYEHUSA 10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

[Ipenmer u 3HaUEHUE OPraHUYECKON XUMUHU, IPEICTABIEHUE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHBIE BO3MOKHOCTH aTOMa YIJIEpoJa. XMMHUYECKas CBSI3b B
OpraHUYeCcKUX COeANMHEHUSX. TUIBI THOPUIN3ALIMHI aTOMHBIX OpOUTANIEN yriaepoa.
Mexanu3zMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHblil). TUMNBl MepeKpbIBaHHWA AaTOMHBIX OpOUTaleld, G- M T-CBSA3M.
OnunapHas, nBoWHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTue o cBOOOJHOM pajukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuiit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetrHas. WM3omepus. Buuabl H30MepuM: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHYKTUBHBIN U
MEe30MEPHBINA 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYecKux BemiecTB. [loHATHe O
dynkmonanbHoOM rpymme. ['omonorus. ['omonoruyeckue psigpl. CuctemaTuyeckas
HOMeHKIatypa opranudeckux coenuneHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPraHUUYECKOW XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH OpraHU4YECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrinMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJEICH MOJEKyJl OpPraHMYECKUX
BEILIECTB.

Yriaesoaopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKHE CBOMCTBA
AJIKAHOB.

XHAMHUYECKAE CBOMCTBA QJIKAaHOB: PEAKLUHMM 3aMELICHUsA, W30MEpHU3aluH,
NETUIPUPOBAHMS, [IUKIIW3ALNH, IUPOIN3a, KPEKUHra, ropenus. lIpeacrasinenue o
MEXaHN3M€E PEAKIMI PAAUKAIBHOIO 3aMEILCHMUS.



Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O0Omas ¢opmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS U XUMUYECKUX CBOMCTB MabIX (IIUKIIOMPONAH, ITUKIO0yTaH) U OOBIYHBIX
(UMKJIOMEHTaH, HUKIOTeKCaH) UKI0aJKaHoB. CrocOObI MOMYYeHUsI U TPUMEHEHHUE
LUKIIOAJIKAHOB.

Ankensl. ["'omonorudeckuil psii ajkeHoB, 001Ias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AlIKEHOB, SP>-THOPUIM3aLIUs
aTOMHBIX opOuTaneil yriepoga, o- v m-cBsi3u. CTpyKTypHass U TeoMeTpuuecKas
(umc-tpanc-) uzomepus. Ousnyeckre CBONWCTBA AJIKEHOB. XMMUYECKHUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBSI3H,
noymMepu3anuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIC peakinu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOIyYEHHs] M IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsiKEHHbBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvie). OCOOCHHOCTHU DIICKTPOHHOTO CTPOCHHUS U XMMHYCCKHX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHUs: U TPUMEHEHUE KA UEHOB.

Anxunbl. ['oMonorudyeckuii psj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTasel yriepoaa. Ou3MyecKkue CBOWCTBA AJIKHUHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIIMK MPUCOSAUHEHUS, TUMEPU3ALIMHA U TPUMEPU3AIIIH,
okucienus. KucinoTHele CBONCTBA aIKWHOB, UMEIOIIUX KOHIIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUsI U TPUMEHEHHUE
AJIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
oOmrast hopmyrna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYJIbl OeH3o0yia. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd HPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE alKUJIbHBIX PpaJUKaIoB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOW, aMWHO- M HHUTPOTPYIIBI, aTOMOB TaloreHoB. (OcoOeHHOCTU
XUMHYECKUX CBOMCTB cTupona. [lomumepusarus ctupona. CriocoObl MONTydeHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh 1 €€ mpoucxoxaeHme.
Kamennsrii yrons u mpoaykTel ero nepepadorku. CrocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKHUM, KATAIUTHUYECKUW), pUPOPMHHT, MUPOJIU3.
[TponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.



DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuun
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHOrpymmy. JlelicTBM€ Ha TaJOreHNPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENOouHn. B3anMOIEUCTBUE IUTajdOT€HAIIKAHOB C MAarHUEM WU IUHKOM.
[Tonstne 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX ~YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
u3y4yeHrue (PU3NUYECKUX CBOMCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IMEpMaHraHata KaJus, B3aUMOJCHCTBUE alleTWIEHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKeHHE
yIJIepoJia ¥ BOAOPO/Ia B OPraHUYECKUX BEIIECTBAX, MOJYUYEHHUE ITUIICHA U U3yUEHHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusiMu «Hed1b» u «Yronby, ¢ obpasinamu
MJIaCTMAacC, KaydyKOB U PE3UHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
rajoreHIPOU3BOAHBIX YTIE€BOIOPOAOB.

Kucaopoaconep:kamme opraHn4ecKue coeIuHeHHUs.

[Ipenensubie ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha mpuUMepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, H3OMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusnueckue CBOMCTBA  MpeAeNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOaHBIE CBSI3M MEXAY MOJEKYJIaMU CIHUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEILICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KayecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JelcTBHE ATaHOJIAa U METaHOJIa
Ha opraHu3M uesioBeka. CrocoObl MOMy4YeHUS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAU€CTBEHHAs peaKldsi HA MHOTOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MeXaHU3ME PEaKIUi HYKJIeO(hUILHOTO 3aMenieHus. JlelicTBue Ha
opranu3M denoBeka. CrocoObl MOyYeHHs U TIPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
6en3onbHOTO simpa. dusmueckue cpoiicTBa ¢deHoma. OCOOEHHOCTH XMUMHYECKUX
cBoiicTB (enona. KauectBeHHbie peaknmu Ha ¢enon. TokcmuHOCTh (eHoma.
Croco0b1 monydenus u npumenenue henona. denondopmanbaeruanas cMoa.

KapOoHunbHble coeITMHEHNS — abACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonoruyeckue psabl albJIeTU0B U KETOHOB, o0mIas



dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Du3MUecKhe CBOWCTBA albJETUIOB U
KETOHOB. XUMUYECKUE CBOMCTBA AlIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETNHECHUS.
OxkucineHue anbIerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJY4YEHUS U IPUMEHEHUE ANIbJACTUAOB U KETOHOB.

OnHOOCHOBHBIE Mpe/eabHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30oMepus u HomeHkIaTypa. dusznueckue cBOMCTBa
OJTHOOCHOBHBIX MPEJIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpoaHBIE CBSI3M MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi dTepudUKaIUU, PEaKIMU C Y4YaCTUEM YTIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHoroo6pasue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/E6AS,
JuHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KHUCTIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas Qopmyrna, uzoMmepus u
HOMEHKJaTypa. PU3MUECKMEe U XUMHUYECKHE CBOWCTBA: THUJPOJIU3 B KHUCIOW U
IEIIOYHOU CpEE.

Kupsel. Ctpoenue, puznyeckue 1 XUMUUECKHE CBONCTBA KUPOB: THAPOJIHU3 B
KHUCIION U 1IesIouHoN cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTUX OCTATKU
HENPEACIBbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
¥ Toyimcaxapubl). MoHocaxapuabl: TJOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ou3nuecKkue CBOMCTBA M HAXOXJICHHE B Ipupoje. DOoTOoCHHTES.
XUMHYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIMU C YYACTHUEM CIIUPTOBBIX U AlIbJACTUIHON
TPYII, CIHUPTOBOE M MOJIOYHOKHUCIOE OpokeHme. lIpuMmeHeHHne TIIroKOo3bI, €6
3HAYCHUE B KU3HEACATEIBHOCTH OpraHuszMa. Jlucaxapuapl: caxapo3a, MajlbTo3a U
JakTo3a. BoccranapiuBaronye 1 HEBOCCTaHABIMBAIOIIME aucaxapubl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IJIMKOTeH W 1eurosio3a. CTpoeHHEe MaKpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI003bl.  DU3MYECKHWE CBOMCTBA Kpaxmajda M IEJUII0JIO3bl. XHMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBEHHAas pEakius C HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: THAPOJN3, MONydeHHe 3GUpOoB eiToio3bl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEK).

OKCIepUMEHTAIbHbIE METOJbl M3YYEHHMS BEIIECTB W HMX MPEeBPAIICHUMN:
PAacCTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMO/JICICTBUE 3TAHOJIA C HATPUEM,
OKHMCJIEHHE 3TWJIOBOI'O CIHUPTa B aJbJErH] HAa pacKaJ€HHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHUE JTUJIOBOTO CIHPTa AUXPOMATOM Kalus (BO3MOXKHO HCIIOJIb30BaHHUE



BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMU Ha albJAeTUlibl (C TUIPOKCHUIIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBoOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 1oKo3sl ¢ ruapokcuaom meau(ll), B3aumoneiicTBrue kpaxmana ¢ HOAOM,
pelieHrne HJKCIEePUMEHTAIBHBIX 3a1ad 1o TemamM «CrnupTtel U (EHOJBDY,
«Kap6onoBsie Kuca0Thl. C0KHBIE A(UPBD».

A30Tcojiep:Kaniue opraHudecKue coeMHeHus.

AMHHBI — OpPraHUYECKUE MPOU3BOJIHBbIE aMMHaKa. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue mosekyi, obmias ¢opmysia, U30MepHsi, HOMEHKIaTypa U (PU3NYECKUE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Counu aKunaMMOHUA.

AHWIVH — IPeICTaBUTENIb aMUHOB apOMaTHIECKOTO psijia. CTpoeHHe aHWIIHHA.
B3anMmHOe BiuMsSHHME Tpynm aTOMOB B MoJieKyJe aHuianHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHuivHA. KadecTBeHHbIe peakiuu Ha aHUIUH. CrocoObI
MOJIydeHUsT W TpuMeHeHue anudatuyeckux amMuHOB. [lomydeHue aHumvMHa W3
HUTPOOEH301a.

AmunokucnoTsl. HoMenknarypa u usomepus. OTaenbHbIE TPEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, alaHuH. @Ou3nyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUd, O00pa3oBaHUEe TNENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUPOJIU3 MENTUIOB.

benku xak mpupomnsie monumMepsl. [lepBuuHasi, BTOpUYHAs M TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIM3, JICHATYpAIHs,
KayeCTBEHHBIE PEaKINK Ha OEJIKU.

OKCHEepUMEHTAJIbHBIE METObl HM3YYEHHsS BEIIECTB M WX IMPEBPAIlCHHIA:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEeIIEHHE OHKCIePUMEHTANbHBIX 3ajJad [0 TeMaM
«A30TcoepKallie OPraHunuecKue CoOeqUHEeHUS» U «Pacrno3HaBaHne OpraHuYeCcKux
COCIMHEHUI.

BbICcOKOMOJIEKYJISIPHBIE COCTUHECHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHN, CPEAHSS MOJIEKYIApHast
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCALIHSL.

[lonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noudTHIIeHTepepTanaT). Y THin3anus U nepepadboTka miacThka.



DnacToMepsl: HaTypaJIbHbINI Kay4yK, CHUHTETUYECKHE Kay4qyKHu
(OyTamueHOBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonumepsr CIEUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
ANIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraeéMble MOJIUMEPHI).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYE€HHsS BELIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, pEIIEHHE OJKCIEePUMEHTAIbHBIX 3a7ady 1o Teme «Pacno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHnlie 3agaun.

Haxoxxnenue MoJekynspHOH (QOpMyNbl OPraHMYECKOro COEIMHEHUS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €M0 COCTAB, HAX0XKACHUE MOJIEKYJISPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUS 10 Macce (00BEMY) MPOTYKTOB CTOPAHHUSL, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOJIYKTOB PEAKIMU W/WIM UCXOTHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOpPMYJbl OpraHMYEcKOTo BeIllecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUS, OMpPEAeSICHUE T0JIH
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUYECKHU BOZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeIMeTHBIX CBsI3ed MPU U3yYEHUHU OPTaHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TIOHATHM, Tak ¥ TOHSATHH, TPHUHATHIX B OTIEIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01me ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBIN (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHajiW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTTUPOBAHHE.

duznka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIUMYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTb, SHEPTrus,
Mmacca.

buonorus: kmerka, opraHusM, S3KocuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKEHHE,
doTocuHTE3, IbIXaHWE, OCNKW, YIICBOABI, JKUPHI, HYKICHWHOBBIC KHUCIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hble HCKOMAEMbIe, TOILITUBO.

TexHoNmorHs: MNHIIEBbIE MNPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHTAHUS,
MOIOLIUE CPEJICTBA, MaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAS XUMUA



TeopeTrnyeckre OCHOBbI XUMUM.

AtoMm. CocTaB aTOMHBIX snep. XUMHAYECKU 3ieMeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTHUECKHE YPOBHU U
noaypoBHH. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUIeCKUX 31€MEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB IO aTOMHBIM — OPOMTAJISIM.
DOneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO NEPUOI0B
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(UTypallud HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

Ilepuonnueckuii 3axkoH U [lepuoanyeckas cucreMa XUMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBs3b mepuoanvecKoro 3akoHa u Ilepumoamdeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIIOKHBIX BEUIECTB M0 TPYIIIaM U IepuogaM. 3HaYEHNE NEPUOINIECKOTO
3akoHa /.M. Menaeneena.

Xumuueckas CBsI3b. Buabl XUMHMUYECKOW CBS3U: KOBAJIEHTHAsl, HMOHHAs,
MeTalinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBsI3U: OOMEHHBIN H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0apHOCTD, HAIIPaBIEHHOCTh U
HACBIIAEMOCTh KOBaJEHTHOM cBs3U. KpartHele cBa3u. BopopoaHas CBs3b.
MexMOneKyIspHbIE B3aUMOAECHCTBHS.

BasleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA NMPUMEPE COEOUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUJIEKCHOTO HOHA:
KOMIUIEKCOOOpa30oBaTeilb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHHI.
[TonsiTHE O KOOPIMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTpPOCHHMS.  THIbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbIx cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUAHBIX pacTBopaX. CrocoObl BBIPAXKEHUS KOHIIGHTPAIMA PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PacTBOpPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie u
HEHACBILEHHBIE PACTBOPHI, pACTBOPUMOCTb. KpucTtamioruaparsl.

Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHUBUATBHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTEIEH HEOPIraHUYECKUX BEILIECTB.

Knaccudukanysa XuMUYeCKUX peakivii B HEOPraHUYeCKOM M OpraHu4ecKOu
XUMUU. 3aKOH COXPAHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHMs W MpEBpalleHUs
OHEPTUU MPU XUMHUYECKHX peaknusx. TeroBbie 3G(HeKThl XUMUYECKUX PEaKIHi.
TepMOXUMHYECKUE YPABHEHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3U4yHbIX (PaKTOPOB.
['omoreHHble 1 reTeporeHHble peakiuu. Karanus u kataau3aTopsl.



O6paTtumble U HeoOpaTUMbIE peaklni. XUMHUYecKoe paBHOBecue. KoHcTaHnTa
XUMUYECKOT0 paBHOBecHs. DaKTOPhI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEPATypa, JaBICHUE U KOHILEHTPALIUH BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuanus. CuiibHble W claOble AJIEKTPOJIUTHI.
Crenennb aucconuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHasi, HEUTpasbHas,
mienounas. Bomoponueiii mokazatens (PH) pactBopa. I'uaponus comneid. Peakiuu
HOHHOTO OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENIbHBIE ~ peakinuu.  CTerneHb  OKUCJICHUS.
OkucnuTeNlb W BOCCTaHOBUTENb. IIpoliecchl OKHCICHHS U BOCCTAHOBJICHUSI.
Baxneiiimmue OKUCIUTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHaa BOJOpPOJa B TPHUCYTCTBUU KaTallu3aTopa, MOJCIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpeabl pacTBOPOB C TMOMOIIBID WHIUKATOPOB, M3YYCHHUE BIUSHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuueckass XuMusl.

[Tonoxenue HeMeTtaiuioB B [leproindeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTH CTPOEHUS MX aToMoB. du3nyeckue CBOWCTBA
HEMETAJIJIOB. AJUIOTPOMHUS HEMETAIIOB (Ha MpUMEpPE KUCIopoia, cephl, pochopa u
yraepoa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU U HEMETallaMU, BOCCTAaHOBUTENIbHBIE CBOMCTBA. ['uapuabl. ToriuBHbIE
3JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, crocoObl MOJydeHHs, (GU3UISCKHE H
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKaIIue
COCIMHEHUS TajJoreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIC CIIOCOOBI MOTYYCHHS
rajoreHoB. [[puMeHeHne rajJoreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MPOMBIIIJICHHBIE CIIOCOOBI TMOIYYCHUS
Kuciaopoja. Ou3ndeckue M XMMHYECKUE CBOMCTBA M MPHUMEHEHHME KHUCIOpoJaa U
030Ha. OKCUABI U TEPOKCHUJIBI.

Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOJNy4YeHHUs, (HU3NUECKue u
xuMu4deckue cBouctBa. CepoBomopon, cynbbuasl. Oxcun cepsi(1V), oxcua
cepoi(V1). CepHrcTas u cepHast KUCIOTHI U MX coti. OCOOCHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeHeHure cepol U €€ COeTMHEHUM.

Azor. HaxoxaeHue B mpupojie, CHocoObl MOJNy4YeHUs, (Qu3nueckue Hu
XUMHYECKHUE CBOMCTBA. AMMUAK, HUTPpUIbl. OKCHUIIBI a30Ta. A30THUCTas U a30THasI



KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMeHeHue azora
U €ro COeIMHEHHUI. A30THbIE Y10OpEHUsI.

®ocdop. Haxoxaenue B mnpupoje, crnocoObl MoiydeHUs, (puznueckue u
xumuyeckue cBoictBa. Dochunasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune Qocdopa u ero coemunenuit. dochopHbie
yInoOpeHus.

Yrinepon, HaxoXIeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUGDUKAIUU.
dusznueckne W XUMHUUYECKHE CBOMCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u e
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. dymiaepeHsl, rpadeH, yrjiepoaHbie
HaHOTPYOKkH. [IpriMeHeHHe MPOCTHIX BEIIECTB, 00pa30BAaHHBIX YIJIEPOIOM, M €ro
COCIMHECHUM.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MOJy4eHUs, (PU3HUECKUE U
xumuueckue cpoiictBa. Oxcun kpemuus(l1V), kpeMHHEBass KUCIOTAa, CUIUKATHI.
[Tpumenenue kpeMHus U ero coequHeHui. CTEeKII0, ero mojJy4eHue, BUIbI CTEKJIA.

[Tonoxenune meramioB B [leproauyeckoil cucreMe XUMHUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0UYe€K aTOMOB MeTayioB. OOmiue
dbuzuveckue CBOWCTBA METAIOB. [IpuMeHeHHE MeTaIOB B OBITY U TEXHUKE.
CriiaBbl METAILIIOB.

DNEKTPOXUMUYECKUM psifi HampspkeHud wMetawioB.  OOmmue  crocoObl

NOJTy4YeHUs METaJJIOB: THIPOMETAILTYPIHs, MUPOMETALTYPrus,
anekTpoMeramtyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3allUThl OT
KOPpO3UH.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoamdeckolt cHUCTEMBI
XUMUYECKHUX dJeMeHTOB. Hatpuii n kanuii: monydeHue, Gpu3nvIecKue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEHIECTB U UX COEAUHEHU.

O6mas xapakrepuctuka MetaioB |lIA-rpynmer Ilepuoandeckoit cuctemsl
XUMHYECKUX DJJIEMEHTOB. MarHuii u Kanubllui: ToJydeHue, (QU3NYeCKue W
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCThIX BELIECTB M HX COCAUHECHUMU.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHS.

ANIOMUHUIN: TIONTy4eHHEe, (GU3NIECKUE U XUMUYECKIE CBOMCTBA, IPUMECHECHHE
MPOCTOTO BEIIECTBA M €ro COeAMHEHHH. AMQOTEpHbIE CBOHCTBA OKCHIA H
TUAPOKCHUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast xapakTepucThKa MeTawioB moOouHblx mnonarpynmn  (b-rpymm)
[lepronnueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3uyYeckue U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHui. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpomMartbl, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHue Xpoma.



duU3nUeCKue M XHMUYECKUME CBOMCTBA MapraHia M €ro COECIUHEHUM.
Baxueitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKUE CBOMCTBA XKe€Je3a U €ro coeauHeHul. OKCHUIIBL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydenue u npumeHeHue xenesa u
€ro CIUIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnuHenui. [lonyuenue u
MIPUMEHEHHUE MEJIU U €€ COCMHECHUM.

[uuk: nomydyeHue, (PuU3MYECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUIA IIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [I[pumeHnenune
[MHKA U €TO COCIMHEHUM.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHMUIA:
u3ydeHrue o0paslloB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJEC, M3YYEHHE KOJUJIEKIMM «MeTaibl M CIUIaBbl», B3aUMOJICHCTBHUE
IICJIOYHBIX U MIETOYHO3EMENIbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIIOJIb30BAHUE
BUJIEOMATEpUaIOB), B3aMMOJICHCTBUE IMHKA U JKelie3a C pacTBOpaMU KHCJIOT U
IEJI04€H, KAYECTBEHHbIC PEAKI[MM HA HEOPTaHWYECKHWE aHUOHbBI, KATUOH BOJIOPO/Ia
U KaTUOHbl METAJIJIOB, B3aUMOJICMCTBUE THUAPOKCUIOB QJTIOMUHUS W IMHKA C
pacTBOpaMy KHCJIOT U IIEJI0OYEH, pEIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coenuHeHus», «A30T U Gochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX HOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponb xumun B o6ecriedeHn yCTOMYMBOTO pa3BUTHUS yenoBeuecTBa. [lonsrue
0 HAYYHBIX METOJIaX MO3HAHUS U METOAO0JIOTUU HAy4YHOTro uccieaoBanusi. HayuHsie
NPUHIIMITBl OPTaHU3AIMA XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI
NOJIYYEHUs] BaKHEHIIMX BELIECTB (Ha NMpUMEpE MPOM3BOACTBA aMMHaKa, CEpPHOMU
KUCTIOTHI, MeTaHoa). [IpoMbIliuIeHHBIE CTTIOCOOBI MOTYYeHHUSI METAJUIOB M CILUIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEABl U €ro NocueaAcTBUs. Poinp xumun B
o0ecTieueHIN YHEPTETHIECCKON OE301TaCHOCTH.

Xumuss H  310poBbe uenmoBeka. JlekapcTtBenHble cpencrsa. IIpaBuna
HCIIOJIb30BaHUs JEKAPCTBEHHBIX MpenaparoB. Pojib XuMuK B pa3BUTUU MEIULIMHBI.

XVMHUS TIAIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb xumun B
o0ecreueHn MUIIEBO 0€30MacCHOCTH.

Kocmetnueckne w mapdromepHsie cpeacTtBa. beitoBas xummus. I[lpasuma
0€30macHOr0 UCIIOJIH30BAHUS MPEMapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KH3HHU.

XUMHSI B CTPOUTEIHCTBE: Ba)KHEWIIIME CTPOUTENbHbIE MaTepHalibl (LIEMEHT,
OCTOH).

XHUMUS B CEIIbCKOM X03siicTBe. OpraHn4ecKre 1 MUHEPaIbHbIC YI00pEHHS.



CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KepaMHKa.
Marepuanel 11 5ekTpoHuky. Hanorexnonoruu.

Pacu€rHbie 3anaum.

Pacuéthl: Macchl BeniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MacCe UM 00bEMY OJJTHOTO U3 YUaCTBYIOIIMX B PEaKLMU BEIIECTB, MaCChI
(00BEMa, KoTMYeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKINH, €CIIU OJHO
W3 BEIIECTB JAaHO B BHUJE pacTBOpa C OIPEHCIEHHOW MacCOBOM JOJIEM
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPALMH BEILIECTBA B
pacTBOpE, A0 BBIXO/a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeAMETHBIX  CBA3€d 1Opu  HM3yyeHUH oOmed u
HEOpraHn4ecKol xumuu B 11 Kiacce oCylIeCTBISIETCS YEpe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTACIBHBIX
peAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiIaccUUKaIs, NEePUOJUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEJIb, MOJEITUPOBAHUE.

®uznka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
MOH, U30TOMbI, PaJUOaKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, HACAIbHBIN Ta3, (U3HUECKHEe
BEJIMYUHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, YHEPTHSI, Macca.

buonorus: kineTka, opranusm, 3KocucTema, ouocdepa, MeTaboIu3M, Makpo- u
MUKPODJIEMEHTHI, OCNIKH, >KUPbI, YIIEBOAbI, HYKIEHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pEeCypCHI.

TexHonorusi: XUMUYeCKass MPOMBIIUIIEHHOCTh, METALUIYPIUsS, CTPOUTEIIbHBIE
MaTepHUallbl, CEIbCKOXO35MCTBEHHOE IIPOU3BOICTBO, IUIIEBAsT IPOMBILUIECHHOCTD,
dbapmarneBTHYECKAS IIPOMBIIUIEHHOCTb, IIPOU3BOJCTBO KOCMETUYECKUX
MPENapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIOB, AJIECKTPOHHAA
MIPOMBIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATHI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABIISIIOLIME: OCO3HAHUE
o0y4JarolmuMHUCs POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IEITELHOCTH MTPH CO3J]aHUN YISOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJIHEHUNA XUMUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUIMTENbHBIX ~ HAaOMIOJCHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MTOJIYYEHUHU U MOCIEAYIONIEM aHATU3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS



HPAaBCTBEHHOTO CO3HAHHUSA, STHUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJEHHE W TMOCTYNKH CBOUX TOBApPHUIICH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYTIKOB,

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M 0Oe3omacHoro oOpasza KHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacCHOr0 OOpallleHUusl C BEIIECTBAMH B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOM JIEATEIHHOCTH;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOTO MOBEACHHS B CUTYAIUAX, YTPOXKAIOIINUX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPCIHBIX MPUBBIYCK (YIOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) TPY/10BOI0 BOCTIUTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
Yyclie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYIY, JIOJAM TPYyla U pe3ylibTaTaM TPYI0OBOH €SI TeIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJbHON TPaeKTOPUH
oOpa3oBaHus, Oynaymied mpodeccud M peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HUHTEPECOB H
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOUIEHHS K HpUpOJe KaK HCTOUYHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

NOHMMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpOoOJeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMANBHOMN CPEIbl;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
PENICHHS BOIPOCOB PAIIMOHAITBHOTO MPUPOIOTIOIE30BAHMS;



AKTMBHOI'O HENPUATUA JCUCTBUM, MPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITa eI TEIIbHOCTH DKOJIOTUYECKOU HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUH TPOOJeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH Y BaXKHOW POJIM B CO3/IAHUH
HOBOW 0a3pl MaTepUadbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MPOOJIeM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOIO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIUXCA JAaHHBIX C IEBIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.



METAIIPEMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaThl OCBOCHHS MPOTrpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAQYMMBbIE IS (GopMHpOBaHUS  MHPOBO33PEHUSA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJbHbIE yueOHbIE ACHCTBHS (TIO3HABaTEeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUTUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHUBEpCAJIbHbIC Y4COHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PEe3yabTaThl OTPAXarT OBJAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOoruvyecKme JeMCTBHS:

CaMOCTOATENLHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajlaBas MHapameTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHMI NPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIACJIATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TOHATUSA JIJIs1 OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIIMBAaTh MNPUYMHHO-CIEICTBEHHBIE CBSA3UM MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMUYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKas (opmyJsia, ypaBHEHHE XUMHUUECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATbH



Ha3BaHHbBIE MOJICTbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEaKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITHUpOBATH LEJIH U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMHUPOBAHMS TUIOTE3BI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUST W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoiiecca, CaMOCTOSITELHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
000011IeHNs ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEICKOM M  MPOCKTHOMU
NEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHUsI TPAKTUUECKUX 3a1a4, TIPUMEHEHHUIO Pa3TUIHBIX METOJIOB
MTO3HAHMS.

3) paboTa ¢ nndpopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPaBOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTh U
HEMIPOTHUBOPEUYUBOCTH;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

NpUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMHUYECKON
uH(hOpMaIeil: MPUMEHATh MEXKMpPEeIMETHbIE ((DU3NMUEeCKne W MaTEeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00pEeBHATYPBI, HOMEHKIATYPY;

UCII0JIb30BAaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TUAJIOTa U/WITH
JIMCKYCCHH, BBICKA3bIBaTh UJIeU, (POPMYITHPOBATH CBOU MPEI0KEHHS
OTHOCHUTEJIbHO BBIMIOJHEHUSI TIPEIJIOKEHHOM 3a/1a4H;



BBICTYNAaTh C MPE3EHTAllUeH pe3yNbTaTOB IMO3HABATEIbHON AESTEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHU MIPU BHITIOJIHEHUHU
XUMUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabdOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3UILUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIE JeiiCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBAaTh M OCYUIECTBISATH CBOIO MO3HABATEIbHYIO
JEeSATENbHOCTb, ONpenesss €€ Uead M 3aJauyd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alropuT™M JEWCTBUN MpH
BBITIOJIHCHUU Y4YEOHBIX M HCCIEOBAaTEeNbCKUX 3ajad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCOO0 MX pelieHuss ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX U XUMUYECKUX PEAKIUIX; OCYIIECTBIISITh CAMOKOHTPOIb JIEITCIIbHOCTH
Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 XUMHH Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT CeUpUIECKUe s
y4eOHOro npeamera « XuMus» HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBHI 110
OCBOCHHIO, UHTEPIPETALMHA U MPEeOOPa30BaHUIO 3HAHUN, BUIBI JAESATEIBHOCTU IO
MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHHMIO 3HAHWM B pa3IMYHBIX Y4YEOHBIX
CUTyalusiX, a TAKKE B PEaJbHbIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHEHl. B
oporpaMMe€ IO XHMHUHU TMPEIMETHBIE pPE3yJbTaThl NPEACTABIEHBI IO TOJaM
U3YYECHUS.

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XUMHSI»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHWU OPTaHMYECKOU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O0ECIEeYeHUH YCTONYHMBOTO
Pa3BHUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MATEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueHun pPalMOHAIIBHOTO
MIPUPOJIONOIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KyJIbTYpbI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3/10POBbBIO
Y IPUPOJHOM CpEJIE;

BJIAJIEHUE  CHCTEMON  XUMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraolIne MOHATUS — XUMUUYECKUHN SJIEMEHT, aTOM, JIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC W BO30YXJIEHHOEC
COCTOSIHUSI aToma, TUOpUAu3alMs AaTOMHBIX OpOuTaned, HOH, MOJIeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJICHUSI, XUMUUYECKasl CBS3b,



MOJIb, MOJISIpHAsl Macca, MOJSIPHBIA 00BEM, YIIIEpOAHBIN CKENET, PYHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), HM30MEpUsS CTPYKTypHass M MPOCTpaHCTBEHHas (TreoMeTpuyeckKas,
ONTHUYECKAs), HM30MEPbI, TI'OMOJOTHYECKUUA psAJ, TOMOJOTH, YIIEBOAOPOJIbI,
KHCIIOPOA- U a30TCOJAEPKAILMEe OPraHUYeCKUe COEIUHEHUs, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopust CTpPOEHHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHECHHUS
U TpEeBpallleHus] HSHEPrud MNpU XUMHYECKUX pPEaKUusAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XUMHUHM, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallhe B OCHOBE
NOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUI; TPEICTABICHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIui, TEePMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUK aTOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbIi 3 dextri, opueHtantsl | u Il pona);
(akTONOrMYEeCKHEe CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHHMH M Oe30MacHOM
UCIOJIb30BAaHUM BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIBHOCTHU YeJIOBEKa, OOIIUX HAyYHBIX TPUHIIMIIAX XUMUUECKOTO MTPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METaHOJIA, TepepaboTKH HEDTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIC NPU3HAKU MOHSATHUH,
yCTaHaBIMBaTh MX B3aWMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOLINE MOHATHS NPU
OIMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COEIUHEHU;

c(OpMUPOBAHHOCTh YMEHHII:

UCMOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTABJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYEeCKUX
BEIIIECTB;

COCTaBJIATh YPAaBHEHUS XMUMUUYECKUX PEAKIUI U pacKphIBaThb UX CYIIHOCTb:
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMi  MOCPEACTBOM  COCTaBJICHHS
ANIEKTPOHHOTO OajlaHca »3TUX peakUMid, peakuuid HOHHOroO OOMEHa NyTEM
COCTAaBJICHUS UX IOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUH;

U3rOTABIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPALUU
UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBAaTh MPUHAJUICKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynme COEOUHEHHM, JdaBaTh MM Ha3BaHUS [0 CHUCTEMAaTUYECKOil
Homenknatype (IUPAC) u mpuBoAWTh TpUBMAIBHBIE HA3BaHUS IS OTIEITHHBIX
IIPEICTaBUTENEH OPraHUYECKUX BEIIECTB (3TWJIEH, alleTWIEH, TOJIYyOJ, IVIMLEPHUH,
STUJICHTIUKONb, (PeHon, QopMalbaerua, ameTaabAerui, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCJIOTa, CTE€ApPUHOBAs], OJIEMHOBAs, NAaJIbMUTHHOBAST KUCIIOTHI,



[JIMIUH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWUJIWH, JUBUHWI, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYyTHe);

c(hOpMUPOBAHHOCTb yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs M HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 11t 00bsICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBA U CTPOCHUS,

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAaB, CTPOCHUE, PU3HUUECKUE
U XMMHUYECKHME CBOMCTBA THUIWYHBIX TMPEJCTABUTENICH pA3JIUYHBIX KIJIACCOB
OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, aJIKEHOB, AJIKAITUCHOB, aJIKUHOB,
apOMaTHUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, albJETHUI0B, KETOHOB, KapOOHOBBIX
KHUCIJIOT, MPOCTBIX W CJIOXHBIX 3(PUPOB, XKUPOB, HUTPOCOCIWHEHHN M aMHUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJIeBOJOB (MOHO-, /M- M  MOJHCAXapHJIOB),
WUTIOCTPUPOBaTh ~ TEHETHYECKYI0  CBA3b  MEXKAY  HUMU  YPaBHCHUSMU
COOTBETCTBYIOIIIMX XUMHUUYECKUX PEAKIUNA C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHS TMOJATBEPXKIAaThb HA KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPTraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3M (G- U TM-CBSI3M), B3AUMHOTO BJIUSTHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, YTOJb), CIIOCOOKI €ro MepepadOTKU U MPAKTUIECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMS — HaOJIOJIEHUU, U3MEPEHUHN, MOJEIUPOBAHUHU, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHATH OCHOBHBIE OTIEPAIIUU MBICIUTEIBHOM
JESTENHbHOCTH — aHAllU3 W CHUHTE3, CpaBHEHHE, 0000IeHne, CHCTeMAaTHU3aIluIo,
BBISIBJICHHE IPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUJI M3YyYECHUS CBOWCTB BEIIECTB U
XUMHUYECKHUX PEaKIUil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITh B3AaUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSMM WU TPEACTABICHUSIMU APYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
O0onee OCO3HAHHOTO TIOHMMAaHHWS CYIIHOCTH MaTEepPUAIBHOTO €IMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMUU M OOBSICHEHUS U
MMPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMHUPOBAHHOCTH YMEHUH: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMyiam
U YpaBHEHUSIM XMUMHUYECKHX PEAKIHM C UCMOJIb30BAHHEM (PU3UUYECKUX BEIUYHH
(macca, o0ObEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C



KOJMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJECHUIO XUMHUYECKOH (HOPMYJIIbI
BEILIECTBA 110 U3BECTHBIM MAaCCOBBIM JOJSAM XMUMHUYECKUX DJIEMEHTOB, MPOAYKTAM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAIM3UPOBATh U OLIECHUBATH
C TO3MUMH  HKOJOTMYECKON  0e30macHOCTH  MOCHEACTBHUS ~ OBITOBOM M
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJI0BEKa, CBA3aHHOM ¢ nepepaboTKOM BEIIECTB,
MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JJIA NPUHIATHS TPAMOTHBIX PEIICHUH Mpoliaem
B CUTYyallUsX, CBA3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHHUPOBATh U MPOBOJUTH
XUMHYECKUN SKCHEpUMEHT (TMOJyuYeHHEe W M3yYEeHHE CBOMCTB OpPraHMYecKHUX
BEILECTB, KA4YECTBEHHbIC PEAKIMHU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIJIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUIEHUE HDKCIEPUMEHTAJIbHBIX
3a/lay 1O paclO3HABAaHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM MpaBuUil
O6e3omacHoro oOpamieHusi ¢ BeHlecTBaMU M JIA0OPATOPHBIM O0OpPYAOBAHHEM,
dbopMynupoBaTh 1eJib HUCCIENOBAaHUA, NPEJICTaBISATh B pazIu4yHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOI01aTh MpaBUiia IKOJIOTHUECKH 1eJIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBON IEATENBHOCTU B LEJIAX COXPAHEHMSI CBOETO 3J0pPOBbs, OKPYXKAIOUIEH
IIPUPOJHOMN CpPEeAbl U JOCTUKEHUS €€ YCTOMUUBOIO Pa3BUTHS,

OCO3HABaTh OIIACHOCTH TOKCUYECKOIO JCHUCTBUS HA JHKUBBIE OpPraHU3MBI
ONPEAEIEHHBIX OPTAaHUYECKUX BEIIECTB, IIOHMUMAas1 cMbIci rokasarens [1J1K;

aHAIM3UPOBATH 1IETIECOO0PA3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHMSI PUCK-TI0JB3a;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHAMPABICHHBINA IOUCK
XUMHYECKOW MH(POPMAIIMH B PA3IMYHBIX UICTOYHUKAX (HAy4YHast M yueOHO-Hay4YHAas
JIUTEepaTypa, CpeicTra MaccoBoil nHdopmaiuu, HTepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMUUYECKYIO0 HH(POpMaIuio, nepepadbaTbiBaTh €€ 1 UCTOIb30BaTh B
COOTBETCTBHH C IMOCTaBICHHON y4eOHOM 3amauei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmmas W HeopraHuyeckKas
XUMHS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEPUAIBHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHU NPUPOJBI, O MECTE€ U 3HAYEHUH
XHUMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poiu B 00ECIIEUYEHUU YCTONYMBOTO
pa3BUTHA, B PEUICHUU NPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30macHOCTH, B Pa3BUTHUH MEIUIIUHBI, CO3IaHWA HOBBIX MAaTEPUAJIOB, HOBBIX
HMCTOYHUKOB JHEPruu, B OOECIICUECHHH PAlMOHAIBHOIO MPUPOAOIOIL30BaHUs, B
GbopMUPOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YeEJIOBEKa, a TakxKe



AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MTPUPOIHOMU
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINE MOHSATUS — XUMUYECKUH 2JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIHI,
DJICKTPOHHAsE 000J04YKa aroma, S-, P-, d-aToOMHBIC OpOWTANIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJa, BAJICHTHOCTb, JJEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHasl, WOHHAs, MeETaUIMuecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasl pemérka, XUMHUYECKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJMTHUYECKAsT JTUCCOIMAIUS, CTENEeHb JUCCOIHUAIINH,
BOJOPOJHBIM TOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOW 3(dexT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMUUECKOW peakIuu, XUMHUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUUECKON IUCCOIMAIIUU, TIEPUOTUYSCKUIN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3AKOH COXPAHECHUS U
IpEeBpaIlCHUsT YHEPTUH MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICHMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3BIK
XUMUHU, MUPOBO33PECHUYECKHE 3HAHUS, JICKAIIIUE B OCHOBE MIOHUMAaHUS TPUIMHHOCTHU
U CUCTEMHOCTH XUMHUUYECKUX SIBICHUW; COBPEMEHHBIC TPEICTABICHUS O CTPOCHUH
BEIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIDHOM M HAJMOJIEKYJSIPHOM YpPOBHSX;
OPEACTABICHUS O MEXaHW3Max XHUMHUYECKUX PEaKIUi, TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O XUMHUYECKOM DPaBHOBECHH,
pacTBOpax M TUCIEPCHBIX CHUCTEMax; (PaKTOJIIOTMYECKHE CBEJEHHUS O CBOMCTBAX,
CoCTaBe, MOJIYYeHUH U 0€30MacCHOM HCTOJIb30BaHUM BaXKHEUITUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON NEATETHHOCTH 4YEJIOBEKa, OOIMIMX HAay4YHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH MOHSITHIA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS MPH
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XWMUYECKYIO CHUMBOJUKY IS
coctaBieHus GOpMyJd BEIMIECTB M  YpPaBHEHHW XMMHUUYECKHX  pEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEJEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHUAX, BHUJI XMMHUUYECKOW CBA3M (KOBaJICHTHas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBSICHITH 3aBUCHMOCTH CBOWCTB BEIIIECTB OT
BHUJIa XMMHMYECKON CBA3M U THUIA KPUCTAUIMUECKON pEIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;



c(OpMHUPOBAHHOCTh YMEHUM: KJIacCU(PULIUPOBATH: HEOPTAHUUECKHUE BEILIECTBA
10 X COCTaBY, XMMHUYECKUE PEAKLIUHU IO PAa3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BEHIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHUIO CTeleHel
OKHUCJICHHMSI JJIEMEHTOB, OOpAaTMMOCTH, YYacCTHIO KaTaju3aropa W Jpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUM s KiacCUUKAIIU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPUOJUUYECKOT0 3aKoHa JI.
N. MeHnaeneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHMI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOIOB
[Tepunonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3Ys TOHATHUS
«OHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M HUX
coequHeHUM 1o mnepuojgaM u rpynnaMm Ilepumommueckon cucremsr [l N
MenzeneeBa, BaJ€HTHbIE BO3MOYXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS UX
AIIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh ~YMEHHUMH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHME
XUMHUYECKHE  CBOMCTBAa  BELIECTB  PA3JIMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYILIECTBOBAHUE T'€HETHUYECKOW CBA3U MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUK;

c(OPMHUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHUCJIHUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEAKIUH; peakiii MOHHOrO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX H
COKpAlIEHHBIX  MOHHBIX  YPaBHECHUWW;  pEaKUUHd  THUIAPOJIW3a;  pEeaKkUuu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB IIMHKA U ATFOMUHUA);

c(OpMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIUN C YY4ETOM HMX JDHEPIreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHHs] CKOPOCTHM XHMMUYECKOM pEakUuMu B 3aBUCUMOCTH OT pPa3IMYHBIX
(akTOpOB, a TaKkKe XapakTep CMELIEHUS] XMMHYECKOIO PaBHOBECHSI TI0]] BIUSHUEM
BHEIIHMX Bo3aeicTBuil (mpuniun Jle [latense);

cOpPMUPOBAHHOCTh YMEHHsI XapaKTEpHU30BaThb XUMHUYECKHE pEaKIuH,
JeXaluye B OCHOBE IPOMBIIUIEHHOTO IOJYYEHUS CEPHOM KHUCIOTBI, aMMMAKa,
o0mre HayyHble MPUHLUIBI XUMHYECKHX MPOU3BOJACTB; 1EJIeCO00pa3HOCTh
IIPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3peHMs] COOTHOLIEHHUS PUCK-TIONB3A;

c()OPMHPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHMM O METOJax Hay4YHOI'o
MO3HAHUS SIBICHUM MpUPOJbl — HAOIIOIEHUE, W3MEPEHHE, MOJEIMPOBAHUE,



AKCTIEPUMEHT (peanbHbIIl U MBICIICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUSI IPUMEHSTh 3TU 3HAHUS NIPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAHUYU BEILIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUM, HMMEIOIHUX MECTO B MPHUPOJE,
MPAKTUUECKOMN NEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISITH B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETH: C UCIOJIb30BaHUEM
MOHATHI «MaccoBasi J0JIsI BEUIECTBA B PACTBOPE» M «MOJISIpHAsE KOHIICHTPALIUS»;
Macchl BEIIECTBA WU 00bEMA raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(ddekra
pEeaKkluK; 3HAYEHUS BOJIOPOJHOTO IOKAa3aTessi PaCTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOW CTEMEHBIO JMCCOLMAIMU; Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OmpeIeIEHHON MacCOBOM JI0JIel pPacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MMeeT IpUMecH ); TOJIM BbIXOJa TIPOYKTA pEaKInK; OObEMHBIX OTHOIICHHUH Ira30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  HMOHHOTO  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHUE
Cpeabl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HW3YYEHUE BIUSHUS
pasnu4HbBIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaklMH, peIlIeHue
AKCHEPUMEHTAIBHBIX 3ajad 1o TtemaM «Mertamiel» U «Hemertamne») ¢
coOroIeHneM MpaBuil 6€30MacHOro o0palleHus ¢ BEIIecTBaMHU U J1a00paTopHBIM
o0opyaoBaHueM, GopMyIUPOBATH IIEJIb UCCIEIOBAHUS, MPEJCTABIATH B Pa3IMYHOM
dbopMe  pe3ynbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIIOATh MTPaBUiIa MOIb30BAHUS XUMUUECKON
nocyo M JabopaTopHbIM O0OpyAOBaHHEM, OOpaIIeHHs C BEHIECTBAMU B
COOTBETCTBHHM C HWHCTPYKIHSIMU TIO BBITIOJHEHUIO JAO0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAOUIEH MPUPOIHOU
cpeapl M JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JECUCTBUSI HA YKUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMas cMbici nmoka3zarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MaccoBoi uHpopMmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJM3UPOBATH XUMUYECKYIO HH(POPMAILIKIO, IepepadaThiBaTh €€ U UCIOIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbL. KapOoHOBBIC KUCTOTHL. CIOXKHBIC https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeBO | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opranudeckue coeMHeHUus
bubmmoreka [IOK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoaundyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanueckuii 3aKoH
P pHOA bubmmoreka [{OK
11 n [lepnoanueckas cuctema XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHHCCKHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yueHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
1 MPEACTABJICHUE O 1 Bubamorexa [IOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHnYecKuX
COeqUHEHNN
DNIEeKTPOHHOE CTPOEHUE aToMa
neposia (OCHOBHOE U
2 1}3]:)36p ﬂéIEIHoe COCTOSTHUSI) 1 Bubamorexa [IOK
T ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuUMH4YECcKas CBA3b B
OpraHUYECKUX COCAMHECHHUSX.
3 MexaHu3Mbl 00pa3oBaHUs 1 Bubamorexa [IOK
. p https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH
Teopust crpoeHust
4 OPraHUYECKUX COCTMHCHUA A 1 bubmmorexa [JOK
P A ’ https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner uzomepun:
CTPYKTypHas,

5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX
COEMHEHUI
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IIpencrasnenue o
KJIaCCU(UKAIIUU 1

6 CUCTeMaTHUYEeCKas bubmorexa LHOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Krnaccudukanus peaxiuii B bubnuorexa [JOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u bubmmoreka [{OK
0000111eH1e 3HaHU 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [JOK
AIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBA AJIKAHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
MOJIyYCHUS U IPUMEHEHUE https://m.edso00.ru/259b0a5b
AJIKaHOB
[uknoankaHsl: 00Imas
(dbopmyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOEHHOCTH bubnunoreka [JOK
CTPOEHUS 1 XUMHYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI MOJTyYEHUS
Y IpUMEHEHHE

13 Pemenue pacu€THbIX 3a1a4 Ha bubnuorexa [IOK

OTIPEJEIIEHUE MOJIEKYIIPHOU

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

(hopMyITBI OPraHUIECKOTO
BEIIIECTBA 10 MAaCCOBLIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/IAIIHMX B €I0 COCTaB.
Cucremaru3anus u
0000111eHNE 3HAHUI 10 TEME

AJIKE€HBI: TOMOJIOTUYECKU I
psn, obmas hopmyna,
HOMEHKJIaTypa, JIEKTPOHHOE

14 H IIPOCTPAHCTBEHHOEC bubmorera [JOK
poctp https://m.edsoo.ru/273b0ale
CTPOCHHE MOJIEKYIL.
CtpyKTypHasi ¥ IUC-TPAHC-
M30MEpHsl AIKEHOB
dOu3nYecKre U XUMUYSCKUE
15 cBoiicTBa ankeHOB. [IpaBuio bubmorera [JOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl MOTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktruueckas padota Ne 1 o
17 teme "llonydeHue sTuneHa u bubmorexa HOK
i . https://m.edso0.ru/0941eed8
M3y4YEHHUE €ro CBOUCTB
Pemenune pacu€tHbix 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYISIPHOU bu6mmoreka [JOK
(hopMyIbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BEIIICCTBA
AJKaJIueHbl: CONPsHKEHHBIE,
bu6mmoreka [JOK
19 U30JIMPOBaHHbIE,

KyMYJIMPOBaHHBIE.

https://m.edso0.ru/04298c0a
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OcoGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

XUMHYECKHE CBOUCTBA

bu6mmoreka [{OK

20 CONPSKEHHBIX THEHOB https://m.edsoo.ru/e561253d
21 CriocoOsI MmoJTydeHust U bubmmoreka [JOK
IIPUMEHEHHE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHI
psn, obmias hopmyna,
29 HOMEHKJIATypa, JJIEKTPOHHOE bubnuorexa [JOK
U MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKY,
(uznueckue cBoicTBa
93 XUMHUYECKHEe CBOMCTBA bu6moreka [IOK
AJIKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peaknu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl MOTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacy€rsl o
26 YPaBHEHUIO XUMUYECKOU bubmmorexa [JOK
https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
0000111eHIe 3HAHUI 110 TeMe
ApeHbl: TOMOJIOTUYECKUH ps/I,
obuwas popaysa, Bubmoreka LIOK
28 HOMEHKJIATypa. DJIEKTPOHHOE

U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ] O€H3011a U

https://m.edsoo.ru/a92a7094
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TOJIy0JIa, NX (PU3UUECKUE
CBOMCTBA

29

XUMHYECKHE CBOUCTBA
apPEHOB: PEAKIIMHU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/a44alae4

30

XuMHYeCKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB OeH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a44alae4

31

OcCo0EHHOCTH XUMHUYECKUX
CBOWCTB CTHpPOJIA

bubmmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemenune pacu€THbIx 3a1a4 Ha
OIIpeIETIEHUE MOJIEKYISIPHOMN
(hopMyITBI OPraHUIECKOTO
BeIlleCTBA

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl oTy4eHHS U
MPUMEHEHHE apEHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

35

Pacuéthl 0 ypaBHEHUAM
XHUMHYCCKUX PEaKIIUM.
Cucremarusamnus u
0000111eHrE 3HAHUU T10 TEME

36

[Ipuponnsiii ra3. [lomytHbie
He(TSAHBIE Ta3bI

37

KaMmeHHBI# yroib U mpoIyKTh
ero nepepaboTKu

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b
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38

Hed1pb 1 ciocoOsr e€
nepepabotku. [IpumeHeHHe
MPOIYKTOB MepepaboTKH
HepTH

bubnuoreka [IOK
https://m.edsoo.ru/21f9de78

39

T'enetnyeckas cBsA3L MCKOY
Pa3IMYHBbIMH KjlaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoHbIE
YTJIEBOJAOPOJIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaAKIIHHI
3aMelleHus rajJoreHa

bubmmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoyuent Ha
TraJIOr€HIIPOU3BOOHBIC.
Bsaumonelicteue
JUTAJIOT€HAIKAHOB C MarHUEM
Y [IMHKOM

42

CucreMaTuszanys 1
000011IeHEe 3HAHUN 110
pazaeny "YrieBoaoposr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponpHas padoTa o teme
"Yraesogopoab"

bu6mmoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenbHBIE OTHOATOMHBIC
CIIUPTHL: TOMOJIOTUYECKHHA
psin, obmas hopmyina,
CTPOEHHE MOJICKYT,
n30Mepusi, HOMEHKJIATypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd
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XMUMHYECKHE CBOUCTBA

45 MpeAeNIbHBIX OJIHOATOMHBIX bubnmorera [TOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI moTyueHust 1
46 MIPUMEHEHHE OJHOATOMHBIX bubamorexa [OK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3HYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIUPTHI:

48 ATUJICHTJIMKOJIb U TJIULEPUH, bubnuorexa [JOK
ux (pusnvecKre U XMMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl MOTy4eHHS U

49 MIPUMEHEHHE MHOTOATOMHBIX bubmorexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoJI: CTPOCHHE MOJIEKYJIBI,
50 (hm3UYecKue CBOMCTBA. bubmorexa HOK
https://m.edsoo.ru/2ce726f8
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
(benoina https://m.edso0.ru/037ca5f9

59 Crnioco6bl nostyueHust u bubnuorexa [IOK
npuMeHeHue (peHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas paborta Ne 2.

53 Pemenne bu6mmoreka [JOK

9KCIEPUMEHTAIBHBIX 3a7a4
o teme "CrupTsl U GpeHob!"

https://m.edsoo.ru/fd0ced09
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Cucremarusanus 1

bubmuoreka [IOK

>4 000011ICHIE 3HAHUM 110 TEME https://m.edso0.ru/1810ch9b
AJbICTH]IBI M KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHMILHOU TPYIIIBI; bubnuorexa [JOK
TOMOJIOTHYECKHE PSIBL, https://m.edsoo.ru/b139beaa
obmas Gopmyna, usoMepus u
HOMEHKJIATypa
AJbICTH]IBI M KETOHBI:
56 (u3HUYecKre CBOMCTBA; bubamorexa [OK
’ https://m.eds00.ru/c887425¢
peaKIuy MPUCOETHHCHUS
Peaknuu okucieHus u
57 KaueCTBEHHBIC PEAKIIHH bubmmorexa LOK
https://m.edsoo.ru/a393baa9
aJbJIETUI0B U KETOHOB
58 CriocoOsI moTydeHust bubnuoreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICITbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fec0b113
MOJICKYIT
M3omepust 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmmorexa [JOK
o7 https://m.edso0.ru/700cc87b
(u3HYecKre CBOMCTBA
XHUMHYECKUE CBOMCTBA
61 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmnorexa [IOK
https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 OCcoOEHHOCTH CBOWCTB bubmuoreka [JOK

MYpaBbUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71
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Muoroo6pasue kapOOHOBBIX
KUCIIOT

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

63 HKapOOHOBBIX bubmorexa HOK
Fukap ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kuciot. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT
64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoOsl nostyueHus u
65 MpUMeHeHHe KapOOHOBBIX Bubamorexa [IOK
p https://m.edso0.ru/7c065c9d
KHCIIOT
Crnoxubie 3pupsr:
TOMOJIOTUYECKHUH psJl, oOras bubnuoreka [JOK
66
dhopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
cBolicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
M0 YPaBHEHUIO XUMHYECKOU
68 peaKkIuu, Ha OIpeiesiCHHe
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHHYECKOTo BEIIecTBa
[IpakTuueckas pabora Ne 3.
P p bu6mmoreka [JOK
69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb
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no teme "KapOoHoBbIe
KucnoTel. CroxxHblie 3upsI”

Kupsr: ctpoenue,

bu6mmoreka [{OK

70 (bmfmecme 1 XHMITECKHE https://m.edsoo.ru/a19c5b98
CBOMCTBA (THAPOJIN3)
OcobeHHOCTH CBOCTB

71 KUPOB, COJEPIKAINX OCTATKH bubnuorexa [JOK
HEIPEIEIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KUCHO0T. JXKupsl B Ipupoie
MpbIia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX

72 Moroee neiicteue. [lonstue brbmorexa [IOK

https://m.eds00.ru/3c566565

0 CHHTETHUYECKHX MOFOIIUX
cpencrBax (CMC)
['eneTnueckas cBs3b

73 YTJIEBOJIOPOJIOB U bubnuoreka [JOK
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpraHMYECKUX BEILEeCTB

74 Pacuérbl o ypaBHEHUAM
XUMHUYECKUX peaKlnui

75 Cucremaru3anus u bubnuoreka [JOK
000011IeHrE 3HAHUU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO1as XxapakTepucTuKa

76 YIJ€BOIOB U Kiaccuukarms bubnuorexa [IOK

yII€BOJIOB (MOHO-, - U
TOJIMCAXapH/IbI)

https://m.edsoo.ru/7a9693al
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MoHocaxapusl: pusnyeckue

7 CBOMCTBA U HAXOXJCHUE B Bubmnotexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rioKo3sl, €€

78 3HA4YCHUE B bu6mmoreka [{OK
JKU3HEJEATCIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [IOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJ, (U3NYECKHE bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/72a04508
MIPUMEHCHHE

81 [TonsaTre 06 KCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacyeTHBIX 337124 HA

82 OIpeieICHUE JI0JIM BhIX0/1a bubnuoreka [JOK
MPOJYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHIECKH BO3MOYKHOTO
CucremaTu3zanus I/Iu BuGmiorexa LIOK

83 0000111eHrE 3HAHUHA 110

https://m.edso0.ru/08d4364c
pasneny
KonTtponsHas pabota o Teme
bu6mmoreka [JOK
84 "Kucnopoacoaep:xaiiue

OpraHUYecKue coeTuHeHus"

https://m.edso0.ru/42c6678e
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AMMHBL: KITacCUpHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

85 dbopmyna, nzomepus bubmorexa HOK
pMyJia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (pU3HUECKUe
CBOMCTBA
86 XUMHUYECKHE CBOMCTBA bu6mmoreka [{OK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIIMHA,
87 OCOOCHHOCTH XUMUYECKUX bubmorexa HOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CriocoObl nostyueHus u
88 MpUMEHEHHE AT (aTHIECKIX Bubamorexa [IOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTEI:
HOMECHKJIATYpa U U30MEPHS,
89 (bu3uvecKue CBOMCTBA bubmorexa [IOK
) https://m.edso0.ru/d1773e80
OTnenbHBIC TPEICTAaBUTEINH Ol
AMUHOKUCIIOT
XUMHUYECKHE CBOUCTBA
AMHHOKHUCJIIOT, HX
bu6mmoreka [JOK
90 OMOJIOTUYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
amuHOKucJIOT. CHHTE3 U
TUAPOJIN3 TIEHITHIOB
Benku kak mpuUpoIHBIC
91 HOJIMMEPEL, CTPYKTYPHI Eubmorexa HOK
pbl CTPYKTYP https://m.edso00.ru/429e9899
0O€eIIKoB
92 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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https://m.edsoo.ru/6237306d

AzoTcojepkaiue

reTEePOLUKINYECKIE

93 coenuHeHus. HykinenHoBbie bubmorexa HOK
KHCIIOTHI: COCTAB, CTPOSHHE I https://m.edsoo0.ru/521d1431
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemienue

94 IKCIIEPUMEHTAJIbHBIX 33124 bubmorexa HOK
10 Teme "A30TCOepIKaIIIE https://m.edso0.ru/8e3c02d1
OpraHuYecKue coeaTuHeHus"
[TpakTruueckas padota Ne 5.
Pemienne

95 AKCTIEPUMEHTATBHBIX 33724 Bubamorexa [IOK
o Tente "PacHosHABAHIC https://m.edsoo.ru/bde3fdf6
OPraHM4eCcKUX COeTMHEHUN"
KonTtponsHas paboTa o reme

96 "AzoTcoepkamue bubmmorexa LOK
A — https://m.edsoo.ru/ce561bc7
OCHOBHBIC TIOHATHUS XUMHUH
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHUN U METOIbI UX bubnnorexa [IOK
CHHTE3A —TOMMEpH3ALIIS 1 https://m.edsoo.ru/7aa63ebd
TTOJIMKOHACHCAITUS

98 IInactmaccel. YTunuzanus u bubmuoreka [JOK
nepepaboTKa II1acTuKa https://m.edso0.ru/82242e0f
DnacToMepsbl: HaTypalbHBIH

99 CUHTETHUYECKUE KaydyKH. Bubmmorexa LIOK

Pesnna

https://m.edsoo.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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100

BosokHa: HaTtypanbHBIE,
HNCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepI)I
CIELMAIbHOTO Ha3HAYEHUS

bubnuoreka [IOK
https://m.edso0.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTATBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bubmmoreka [{OK
https://m.edsoo.ru/3aebd77a

102

O60061menue u
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBpICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6moreka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoasubie | IlpakTuueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMu4ecKui 35ieMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITIH
P Puryp bu6mmoreka [IOK
5 aTOMOB DJIEMEHTOB B OCHOBHOM M 1
. https://m.eds00.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
5 DNEeKTpOHHBIC KOH(PUTYpaIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEIBLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
bubnuoreka [JOK
7 XUMHYECKUX aemeHnToB Jl. W. 1
. https://m.edso0.ru/16957c01
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUUYECKUX AJIEMEHTOB U 1 bubmorexa HOK
https://m.edso0.ru/f8468927
00pa3yeMbIX MU MPOCTHIX U



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

CJIOKHBIX BEIIECTB MO IpyHnam u
nepuoJam

Cucremarusaius 1 00001eHne

bubmmoreka [{OK

9 y
3HAHUM MO TEME https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa3oBaHUs
10 KOBJIEHTHOM cBs13U. Bomopoauas bubnmorexa LHOK
] P https://m.edso0.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOJICHCTBUS
BanenTHOCTh ¥ BaJICHTHBIE
11 BO3MOKHOCTH aTOMOB. CBs3b bu6moreka [IOK
BJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
[IpencraBneHnss 0 KOMIUIEKCHBIX
12 COEIMHEHUIX: COCTaB U bubmorexa LOK
) https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
Beniecta MoJIEKyISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHHUs. THIIbI bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U https://m.edso0.ru/e167635b
CBOMCTBA BEIIECTB
[ToHaTHE O AMCTIEPCHBIX CHCTEMAX.
14 [IpencraBneHue 0 KOJJIOMIHBIX bubmmorexa [JOK
Dot A https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtuHHBIC PaCTBOPHI: HACKHIIIICHHBIC
15 Y HEHACBIIIIEHHBIE, PACTBOPUMOCTD bubmmorexa [JOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a



https://m.edsoo.ru/8fad2942
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
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https://m.edsoo.ru/328e653a

Perrenue 3amay ¢ UCIOJIL30BaHUEM
OOHATHUH "MaccoBas I0JA

bubmuoreka [JOK

17 pacTBOpEHHOrO BelecTsa', https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaus'"

18 Krnaccudukarus 1 HOMEHKIIaTypa bubnuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUU IO TEME https://m.edsoo.ru/8d2c6a3a
KontponsHas pabota no temam
"Crpoenune aroma. Ileproauueckuii

20 3akoH u [lepuoanueckas cucrema bubmuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. 1. https://m.edso0.ru/70a60aa4
MenneneeBa", "CtpoeHue BemecTna.
Mmuoroo0Opasue Bemiect"
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U

21 OPraHN4eCcKO XUMHUH. 3aKOH bubnuoreka [JOK
COXpPAaHEHUS MacCChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd?2
COXPaHEHHUS U MPEBpaICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
Tennossie 3 HEKTHI XUMUYECKUX

22 peakuuii. TepMoXuMHUYECKUE bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Borurcnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUi 1 Bubmiorexa OK

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

TEPMOXUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOH peaklnu, €€

24 3aBUCHUMOCTD OT Pa3JIMYHBIX

¢axTopoB. Katanus u kaTaau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
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https://m.edsoo.ru/87b13954

I'omoreHnnsie u reTCPOrcHHbIC

25
peakiuu
[Ipaktuyeckas padora Ne 1 mo treme
26 "Bnusiaue pa3nuvHbIX (PaKTOPOB HA brbmmorexa [OK
. " https.//m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6paTumbie 1 HEOOpAaTUMBIE bubnuorexa [JOK
peakuuu. XuMHAYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "Brnustaue pa3nuuHbIX GaKToOpoB HA bubnuoreka [JOK
MOJIOKEHNE XUMHUYECKOT'O https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DIEKTPOIIUTHYUECKAS JUCCOIHALIMSL.
29 CI/IJ‘IBHI::IG U cia0ble aieKT :nnfm bubmmorexa [OK
p ) https://m.edsoo.ru/5f766bdf
CreneHb IUCcCOoIManuu
HNonnoe npoussenenune Boasl. Cpega
30 BOJIHBIX :CTBO OHB Bomo Ho Hbf)ﬁ ! bubmiorexa HOK
8 p POB. BONOPOL https://m.edso0.ru/3966cag89
noka3zarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubnmorexa [TOK
p p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTueckas pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUNA B PACTBOPAX bubmnorexa [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
33 eakInu. BaxxHelIme OKUCIUTEIN U bubmnorexa [IOK
p ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
34 MeTo1 3eKTPOHHOTO (JIEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) OamaHca

https://m.edsoo.ru/fb691387



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
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35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fh97d2

36 Pemenue 3a1a4 pa3adyHbIX TUIIOB bubmorera [JOK

lat p https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4 pa3adyHbIX THUIIOB bubmorera [JOK
atp https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IIeHNE
. " bubmmoreka [{OK
38 3HaHMH Mo TeMe "XuMHUeCcKue
| https://m.edsoo.ru/c161eb85
peaxiu

39 KonTponbnas paborta o teme bubnuoreka [IOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonoxenne HeMETaJIJIOB B
[Iepuoaunueckoil cucreme

40 XUMHUYECKnX djeMeHToB 1. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aToMoB. Ou3ndeckue
CBOMCTBA HEMETAIJIOB
AmtoTponusi HeMeTauioB (Ha

41 npuMepe Kuciopoaa, cepol, pochopa bubmorexa HOK

PHMEP oA, CEpBL, P https://m.edsoo.ru/ef92¢91c
U yTIepo/a)

42 Bonopon: nonydaenue, puznyueckue u bubnuoreka [JOK
XUMHUUYECKHE CBOMCTBA. [ 'UIpuIbI https://m.edsoo.ru/0aa8f613
["anoreHsl: HAX0XKICHHUE B IIPUPOJIC,

A pupon bubnuoreka [JOK
43 CHOCOOBI OMy4YeHUS, PUINYECKUE U
N https://m.edsoo0.ru/4e223795
XUMHYECKHE CBOHCTBA
I'anorenoBonopoasl. Baxueiimue
bu6mmoreka [JOK
44 KHCTIOPOICOAEPIKAIINE COCTMHECHHUS

TaJJOIrCHOB

https://m.edsoo.ru/6b3255e6
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JIabopaTopHbIE U MPOMBIIILIICHHBIC
CIIOCOOBI MOJTYYEHHS T'aJIOT€HOB.

bubmuoreka [JOK

45
[IpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHECHUI
[Ipaktudeckas padora Ne 4. Permenue
46 IKCIIEPUMEHTAIBHBIX 33724 10 TeMe brbmmorexa [OK
" P " A https://m.edsoo.ru/8b26fecd
lNanorenst
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CIIOCOObI
47 noJtyueHusi, Gpuznyeckue u Bubnuorexa LIOK
7 ’ . https://m.edsoo.ru/c8abc36a
XUMUYeckue cBoicTBa. O30H.
[IpumeneHne KucIOpoaa U 030Ha
bu6moreka [IOK
48 O
KCHIBL 1 HEpOXCHART https://m.edsoo.ru/5c8816a0
49 Pemenne 3aga4u pa3auvHBIX THIIOB bubmorexa IOK
AP https://m.edsoo.ru/2b6d8b4b
Cepa: HaXxOXKJIeHUE B IIPUPOJIC,
50 CH(];)CO6BI nonﬂ EHUS (Il):)I/ISIj/I‘iCKI/IC u bubmmorexa [TOK
yi s https://m.edsoo.ru/46afael6
XUMHYECKUE CBOMCTBA
bu6mmoreka [JOK
51 Ce
POBOZOPOL, CYIbQHAL https://m.edso0.ru/7c875999
Kucnopoacoaepxaiiue coeuHEHUS
52 cephl (p)ci[)6ei[{H1::)CTEl CBOIZCTI; CepHOMH bubmmorexa [JOK
DL P https://m.edsoo.ru/8cfa2548
KHCITIOThI
[IpakTuueckas pabota Ne 5. Pemenue
53 AKCMEPUMEHTAIBHBIX 33124 0 TEME bubmmorexa [JOK
" P . il https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHeHUS
54 A30T: HaX0XkJACHUE B IPUPOJE, bubnmnoreka [JOK

CIIOCOOBI MOoJIy4CHUA, (I)I/ISI/I‘{CCKI/IC 151

https://m.edsoo.ru/badd2255
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XHMHUYECKHE CBOMCTBA. AMMUAK,
HUTPUJIBI

Kucnopoconepxanme coequHEHNs

bubmmoreka [{OK

55 azota. OcCOOEHHOCTH CBOIIC
' . HHOTHH EROHETR https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
coeTMHEHUHN. A30THBIE YI0OpEHUS https://m.eds00.ru/129f5059
®docdop: HaAXOXKACHHUE B TIPUPOJIE,

57 crocoObl MONTyYeHus, PU3NIECKUe U bubnuoreka [JOK
XUMHUYecKue cBoicTBa. Dochuabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl docdopa,

58 (1)00(1)2 c((l)) e(bmz ne kucinoTel. Coym bubnmorexa [JOK

peofiepaeait ' https://m.eds00.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenne Gocdopa u ero bubnuoreka [JOK
coequaeHnil. DochopHbIie yIoOpeHHs https://m.edsoo0.ru/a218070a
[IpakTrueckas padota Ne 6. Permenue

bu6mmoreka [JOK

60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pochop 1 UX COeTUHEHHS
VYrinepo: HaXxoKJIeHUE B PUPOJIE,

61 QITIOTPOTIHBIE MOJU(PUKAIIUY; bubnnoreka [JOK
(bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcup yraepoga(ll), oxcn

62 ne I(L)ya:(l\lj) : (OJ'I)LHa}I Kicnom u bubmmorexa [JOK
yf POt 24 https://m.edsoo.ru/dba58adf
e€ comun

63 Pemenue 3a1a4 pa3nuyHbIX TUTIOB bubmmorexa [JOK

https://m.edso0.ru/6029b609
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KpemHuii: HaxoKI€HUE B PUPOJIE,

64 crocoObl MOJTy4YeHuUs1, PU3UIECKUE U bubmorexa LIOK
. https://m.edso0.ru/143558ab
XUMUYECKHE CBOMCTBA
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHCJIOTA, CHJTUKATEI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coennuennii. CTEKIo, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHE, BUJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3aga4u pa3nmudHBIX THIIOB bubmorexa HOK
https://m.edso0.ru/b624f801
68 Cucremaru3zanus u 00001IeHIE bubmuorexa [JOK
3HaHuil no teme "Hemeraner" https://m.edso0.ru/6e864db5
69 KounTponbnas pabora o teme bubnuoreka [IOK
"Hemerasner" https://m.edso00.ru/d0484c76
70 AHali3 pe3yabTaToB KOHTPOJIBHOU bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
[TonoxeHne MeTaIOB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bubnmuoreka [JOK
OCcoOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue GpuznuecKre CBOMCTBA
72 MeTauioB. [I[puMeHeHHE METAIIIOB B bubmorexa HOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposus bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42b872e3
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bubmuoreka [JOK

74 Pemenue 3ana4 pa3anyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMHUYECKUN PSIJ
75 HarnpsbKkeHui MetaiioB. OOmme bubnmorexa LHOK
' https://m.eds00.ru/94eb377a
CHIOCOOBI TIOJYYCHHSI METAJUIOB
OO61ras xapakTepucTUKa METALIIOB
| A-rpynnel [lepronnyeckoii cuctemsl
76 XUMHUYECKHUX AeMeHTOB. HaTpuit n bubnuorexa [JOK
KaJluii: nojrydeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
OO6mras xapakTepuCTUKA METALIIOB
I[lA-rpynnst [Tepuoanueckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
77 Maruuii 1 KaJabIuii: NoJy4eHue Bubnmorexa [JOK
$ oIy 4 https://m.edso0.ru/7c3e49c0
(uznueckrue U XMMHUYECKUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEeqUHEHNN
78 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/c74bfae9
AIOMUHHI: TIOJTydeHue, pu3ndeckue
. bubnuoreka [JOK
79 1 XMMUYECKHEe CBOMCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHU/IA ATTFOMUHUS, bubnunoreka [JOK
TUIPOKCOKOMIJIEKCHI AIFOMUHHUS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
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[Ipaktudeckas padora Ne 7. Pemenue

bubmuoreka [JOK
82 SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Merasuibl TJIaBHBIX TTOATPYIIIT
OO61ras XxapakTepuCTUKa METALIIOB
83 no6ouHbIx noarpymi (Bb-rpymm) bubnuorexa [JOK
[Tepuonnueckoit CuCTEMBI https://m.eds00.ru/610d7431
XUMHYECKUX DJIEMEHTOB
du3nyeckne U XUMHUICCKHE CBOMCTBA
84 XpOMa # €ro COeIUHEHNH, UX bubnmorexa LHOK
P ’ https://m.edso00.ru/9911bef3
MIPUMEHEHHE
Baxwuelimme coeqMHEHNs] MapraHiia.
85 [TepmaHraHat Kaaus, €ro bubmorera [JOK
P y https://m.eds00.ru/039d69c8
OKHCJINTEILHEBIE CBOMCTBA
dusnvecKkrue U XMMHUYECKHE CBOMCTBA
86 JKele3a ¥ ero COSeIMHEHHIA. bubmuorexa [JOK
[Tosnydenune u NpUMEHEHHE CIIABOB https://m.edsoo.ru/1b7f8741
Keresa
duszndeckre U XMMUUECKHE CBOMCTBA
87 MeEIU U €€ COeINHEHUI, UX Eubmrorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
duszndeckre U XMMUUECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSAMHECHUN, UX bu6mmoreka [JOK
NpUMEHEHHUE. [ UIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTueckas pabota Ne 8. Pemenue
bu6mmoreka [JOK
89 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
" | https://m.edsoo.ru/a6e352ea
MerTanisl TOOOYHBIX MOATPYIII
bu6mmoreka [JOK
90 Peurenue 3agau pa3auyHbIX TUIIOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

O0001IEeHUE U CUCTEMATU3ALIUS

91 M3Y4YEHHOI'0 MaTepuasa 1o TemMe bubmnorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Metamis" https://m.edsoo.ru/83f63ea3
93 Ananu3 pe3ynbTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKITUS OMIUOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnun
94 YCTOMYHMBOTO Pa3BUTHUSA bubnuorexa [JOK
yenosedecTBa. [[oHATHE O HAYYHBIX https://m.edso0.ru/080fel1f0
METOJIaX UCCIEA0BaHUS BEIECTB
Hay4unple mpuHIIUIIBI OpraHU3aIH
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6moreka [IOK
[TpombInieHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXaIoIel Cpeibl U ero Bubmmorexa [JOK
https://m.edsoo0.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bubnuoreka [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.eds00.ru/a6552721
Xumus numy. Pois xumnu B
98 o0ecrieueHny IMUIeBON Bubmorexa OK
https://m.edsoo.ru/1f7b5bd2
0€3011acCHOCTH
99 KocmeTtnueckue u napdromepHsbie bubnunoreka [JOK
cpeacTa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTEITIBCTBE.
N bubnmuoreka [JOK
100 Baknelimue cTpouTENbHbBIE U

KOHCTPYKIIMOHHBIC MaTCPpHAJIbI

https://m.edso0.ru/61e69003
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XHUMHS B CEJILCKOM XO3SIUCTBE.

bubmuoreka [JOK
101 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHNE 1 bubmmoreka [{OK
3HAHUHU II0 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

1

Bnanenue cucreMoi XUMUYECKUX 3HAHHUM, KOTOPasi BKJIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUH JIE€MEHT, aTOM, U30TOIIBI,
9JIEKTPOHHAsT 000J0YKa aroma, S-, p-, O-2JIEKTPOHHBIC OpOUTAIH
aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSTHHE aTOMa, MOH, MOJIeKyJa,
BAJICHTHOCTh,  AJIEKTPOOTPHIATEIIBHOCTh,  CTETNIEHb  OKHCJICHUS,
XAMHUYECKas CBs3b (G- U T-CBSI3b, KPATHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYEeCKas pEemIéTka, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIH O00BEM, MoOJIApHAs KOHLEHTpalus, pacTBOPbI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPUCTAJUIOTHUIPATHI, YTIEPOIHBIN
cKkeneT, (pyHKIHMOHAIBbHAS TPyIIa, paguKair, H30MEepbl, CTPYKTypHas
dbopmyna, wu3zomepus  (CTpyKTypHas, TeoMmeTpuyeckas  (1Iuc-,
TPaHCU30MEPHS), TOMOJOTHYECKUN ps, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- M a30TCOJIEprKalie COeTMHEHUs, OMOJIOTUYECKH aKTHUBHbBIE
BelecTBa (yrJieBoIbl, JKUPBI, OCITKH ), MOHOMED, TIOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYIISIPHbIE COEIUHEHHS, KPEKHHT, PUPOPMUHT,
TUNBl  XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE,
9K30- U DSHAOTEPMHYECKHE, PEaKIUH HOHHOTO OOMEeHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJIEKTPOJUTHI,  AJIEKTPOJIUTUYECKAasl  JUCCOIMAlMsl,  CTENeHb
JMCCOLIMAIINY, OKHCIUTENb, BOCCTAHOBUTENb, JIEKTPOJIU3, CKOPOCTh

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOpPUU U 3aKOHBI (TECOPUS XHMUYECKOTO CTPOCHUS OPraHUYECKHX
BemiectB A.M. bytnepoBa, Teopust 3IEKTPOIUTHIECKON AUCCOIHAIINH,
[Tepuoanueckuii 3akon J[.M1. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl),
3aKOHOMEPHOCTU, CUMBOJIMYECKHUI SI3bIK XUMUHU, MHUPOBO33PEHUECKHE
3HAHUs, JEXKalMe B OCHOBE NMOHUMaHUs NPUIYUHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

IMPEACTAaBJICHUA 0 MCXaHU3Max XUMHNUYCCKHUX peaKHHﬁ,
TCPMOJUHAMHUYCCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux

MNPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTEMAX




1.4

(hakToNOrMYeCKHe CBEICHUS O CBOMCTBAX, COCTaBe, MOIYYCHHH U
0€30MacHOM  WCTOJb30BAaHUU  BAKHEWIIUX  HEOPraHUYECKHX U
OpPraHWYECKUX BEIIECTB B OBITY W TPAKTHUYECKOU NEATEIBHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC ITPUHIUIIBI XUMHUYCCKOI'0 IMIPOMU3BOACTBA (Ha nmpumepe
IMPOnU3BOACTBA CepHOfI KHUCJIOTBI, aMMHaKa, MCTaHOJIa, HepepaGOTKI/I

HedTH)

ChopmupoBaHHOCTH YMEHUH BBISBIIATH:

2.1

XApPaKTCPHBIC TIIPHU3HAKKM W B3aMMOCBA3b HU3YUCHHBIX HOH?ITI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWC TMOHATHA IIPHU OIMMCAHUW CTPOCHHUA U

CBOWCTB HEOPraHUYECKUX U OPTraHUYECKHUX BEIIECTB U UX MPEBPALLEHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUU C TIOHSATUSMU U TIPEACTABJICHUSIMHU
JIPYTUX MPEIMETOB ISl 00JIee 0CO3HAHHOTO TOHUMAaHUS U 0OBSICHEHUS

CYITHOCTHU MAaTCpPHUAJIBHOTO €IUHCTBA MHUpa

CdopMHUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HanMCHOBAHHUA XHMHUYCCKUX CO@I[I/IHeHI/Iﬁ MCKIAYHAPOAHOI'O COIO3a
TeOpeTquCKOﬁ n HpHKJIaJIHOfI XMW W TPHUBUAJIBHBIC Ha3BaHHA
BCIICCTB, OTHOCAIIMUXCA K MHN3YYCHHBIM KJIaCCaM OpPraHu4Y€CKUX H

HCOPraHn4CCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CUMBOJIMKY JJIS COCTaBICHUS (OpPMYJT HEOPTraHHMUECKUX
BEIIECTB,  MOJIEKYJISIPHBIX M CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKENIETHBIX) (POPMYII OpraHNYEeCKHX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHn4eCKUE BEHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTEPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4a€MbIX XUMHUYECKUX 0OBEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBaHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPpH3HAKaAM (‘II/ICJ'Iy H COCTaBy pCarvupyromux BCELICCTB,
TCIIJIOBOMY 9(1)(1)CKTy pPC€aKkiunu, HU3MCHCHULIO CTEIICHEH OKMCIICHUSA

3JICMCHTOB, O6paTI/IMOCTI/I peakunu, y4aCTuro KaTanmaTopa)

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPpU30BaATh 3JICKTPOHHOC CTPOCHUC
aTOMOB (B OCHOBHOM H B036Y)K,I[éHHOM COCTOSIHI/II/I) U HOHOB
XHMHYECKHUX DJIeMEeHTOB 1 — 4 NnepnuoaoB Hepnozu/lqecxoﬁ CHUCTCMBI
I[I/I MeHaeneeBa U UX BaJICHTHEIE BO3MOXHOCTH, HUCIIOJIB3YA IMOHATHA

S-, p-, d-amexTpoHHBIe OPOUTAIH, SHEPTETHYECKUE YPOBHH




ChopMupOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIIEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHU TI0

IIEpUOAAM U IpyIIamM

ChopMupoBaHHOCTh yMEHHUS COCTaBIISATH YPaBHEHUS XUMHUYCCKHX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKIII/Iﬁ IMoCpeaACTBOM

COCTAaBJICHUA 3JICKTPOHHOT'O OayraHca 3THX peaKHI/Iﬁ

7.2

YPaBHEHUSI PEaKIUN pa3JIMYHBIX THIIOB; IIOJIHBIE M COKpAalllEHHbIE
YpaBHEHHUs pPEaKUM HOHHOrO OOMEHa, Y4YWUTBHIBas YCIOBHS, NpH

KOTOPLBIX OTHU pC€aKIU UOYT 10 KOHIIA

7.3

peakiuii TUAPOIN3a, PeaKIMil KOMIUIEKCOOOpa3oBaHus (Ha MpUMeEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHUS TIOATBEPIKIATh:

8.1

Ha KOHKDPETHBIX MpUMEpax XapakTep 3aBHUCHUMOCTH DPEAKIMOHHOU
CIOCOOHOCTH OPraHUYEeCKUX COCTUHEHWW OT KpPAaTHOCTH W THIIA
KOBQJICHTHOW CBSI3U (O- W T-CBSI3M), B3aMMHOTO BJIMSIHUS aTOMOB U
IPyNIl aTOMOB B MOJIEKYJaX, a TaKKe€ OT OCOOCHHOCTEH peanu3aluu

Pa3TUYHBIX MEXaHU3MOB MPOTEKAHUSI peaknuit

8.2

XapaKTCPHbIC XUMHUUYCCKUE CBOMCTBA BEIIIECTB COOTBECTCTBYIOIIITMMU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX peaKIii

ChopmupoBaHHOCTH YMEHUSI XapaKTEpU30BaTh COCTaB U BaKHEHIINE
CBOMCTBa BEILIECTB, MPHUHAUICKANINX K OINpeneiaEHHBIM KilaccaM U
IpylmaM COeIUHEHUH (MpOCThie BEUIECTBA, OKCHJIbI, THAPOKCHBI,
COJIM; YIIIEBOJOPO/Ibl, MPOCTHIE 3(DUPHI, CIUPTHI, (PEHOBI, aTbIACTUIbI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE 3(DUPBI, KUPbI, YTIEBOMIDI,

aMUHBI, aMUHOKHCJIOTHI, OCITKH )

10

ChopmMupoBaHHOCTh yYMEHHUS MPOBOIUTH PACUETHI MO XUMHUYECKHM
dbopMmynaM M ypaBHEHHUSM XUMHUYECKHX PEaKIUi C HCIOJb30BAHHEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

Macchl (00bEMa, KOMUeCcTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CITH OTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHUJE pacTBOpa C ONpPeAeNEHHON
MacCOBO JI0JIel pacTBOPEHHOTO BEIIECTBA MIIH IaHO B H30BITKE (MMEeT

PUMECH)

10.2

MaccoBOM MM 00BEMHOM JJ0JIM, BBIXO/Ja MPOAYKTa pPeaKIiu

10.3

TeTI0BOro 3(pdekra peakiuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B




10.5

10 HAXOXKJICHUIO XUMHUYECKOW (POPMYITBI BEIIeCTBa

11

Bilanenue cucteMoi 3HaHUNM O METOJaX Hay4YHOI'O IO3HAHUS SIBICHUUN
HPUPOABI, HCIOJB3YEMBIX B €CTECTBEHHBIX HaykaXx U YMEHHUE
OPUMEHSTh ATH 3HAHUA NPU DKCIEPUMEHTAIBHOM HCCIIEI0BAHUU
BEIIECTB U Il OOBSICHEHUSI XUMUYECKUX SIBJICHUH, MIMEIOLINX MECTO B
IpUpOJIE, TPAKTUYECKOHN NIEeATENbHOCTH 4YEJIOBEKa U B IMOBCEIHEBHOMN

KU3HHU

12

ChopMHpPOBaHHOCTh YMEHHUSI TPUMEHATH (HMCIOJIB30BaTh) 3HAHUS O
COCTaBe M CBOMCTBaxX BEIIECTB MJIS AKCIEPUMEHTAIBHON NPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW IPOTEKAaHUS XUMHYECKHX
peaKuuid M TPOTHO3UPOBAHUS BO3MOMKHOCTEH HMX OCYILIECTBJICHHUS;
CUCTEMHBIE XUMHMYECKHE 3HAHUA JUIsl OOBSCHEHHS U MPOTHO3UPOBAHUS
SIBIICHUM, MMEIOIIUX E€CTECTBEHHOHAYYHYIO MPHUPOAY; Uil HPUHSATHS

TpaMOTHBIX peIHeHHﬁ HpO6J'IeM B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CdopMHUpOBAHHOCTh YMEHUS TIJIAHUPOBATHh M MPOBOJAUTh XUMHYCCKUN
OKCIIEPUMEHT (TIOJlydeHHE M W3YYCHHE CBOWCTB HEOPTaHWYECKUX U
OpPraHWYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTIIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOJICOIEPKAIIUX OPTAaHNIECKUX BEIECTB,
peleHre  SKCIEPUMEHTANBHBIX ~ 3aJad [0  paclO3HABAHHIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHOTO  OOpamieHWss C BEImeCTBAaMH H  Ja0OpaTOPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IIEITH HCCICIOBAHUS; PEICTABIIAT
B pa3M4HON (opMe pe3yabTaThl KCIIEPUMEHTa, aHAIM3HPOBATH U

OLCHUBATh UX JOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHUS OCYLIECTBIATH I€JICHANPABICHHBINA MTOUCK
XUMHUYECKOW HWHGOpMALMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas U
y4eOHO-Hay4YHasi JUTEpaTypa, CPeACTBAa MAaccOBOW WMH(pOpMAIMU, CETh
WNurtepner u apyrue), KpUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMalInIo, nepepadbaTeiBaTh €€ M UCIONIb30BaTh B COOTBETCTBUU C

MOCTaBJICHHOW y4eOHOI 3a1aueit

15

ChopMupoBaHHOCT, yMEHHS TMPOTHO3UPOBATH, AHAIM3HPOBATH U
OLIEHMBaTh HMH(MOPMALMIO C TO3UIMHA HKOJIOTMYECKOW 0e30MacHOCTH
HOCIECTBUM OBITOBOM M MPOU3BOACTBEHHON JIESATEIBHOCTH YeIOBeKa,
CBSI3aHHOM C mepepaboTKoil BemecTB; C(HOPMUPOBAHHOCTh YMEHUM
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS HA  JKUBBIE  OpPraHU3MBbI
ONPENEIEHHBIX BEUIECTB, IMOHMMAs CMBICH IIOKa3aTeNs NpeAeabHON

I[OHYCTI/IMOﬁ KOHOCHTpAlU, W MOACHATL Ha MIpUMEpax CITOCOOBI




YMCHBIICHHA W HNPCAOTBpAllICHUA HX BPCAHOIO BO3I[€I>10TBHSI Ha

OpraHusMm 4CJI0OBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHas: MOJIETIb CTPOSHHs aroma. Pacmipenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. Kﬂaccn(bmcaum[ XUMHUYCCKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHUS YHEPTCTHUECKUX YPOBHEH aTOMOB (S-, -,
d-anmementoB). OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[lepnognueckass cucrtema xumuyeckux dmeMeHtoB J[M. Menneneesa.
®usznueckuit cMbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB DJIEMEHTOB M WX COCAWHEHUN 10
NnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIHMX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. DIEKTPOOTPUIIATETLHOCTD. CTENEHb OKUCIECHUS

1.4

Buapl xumuueckoii CBs3u (KOBaJIEHTHAS, HOHHAS, METATHYECKast, BOJAOPO/IHAS )
U MexaHu3Mmbl €€ oOpasoBaHMs. MeXMOJEKyIspHbIE B3aHUMOJCHCTBUS.
BemectBa  MONEKYISIpHOTO UM HEMOJEKYISPHOTO  CTpoeHHs.  Turbl
KPUCTANIMYECKUX pEHETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumudeckass — peakmusa.  Knaccupukarmuss — XUMHYECKHMX — peakiuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMu4YeckuX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

OOpatumblie peaknuu. XuUMHueckoe paBHoBecue. DakTOphl, BIHAIONIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CuinbHble U cla0ble QJICKTPOJIUTEI. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ’IBHaﬂ, mIcJI0O4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHA

1.10

IMunponus coneit. MonHoe mpoussenenue Boabl. Bomopoansiii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpAUn pacTBOPOB: MaccoBas HOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIApHAss KOHLCHTpALUs. Hacpimennsie u

HCHACBIIICHHBIC paCTBOPBI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOI‘I/I)IpaTLI

1.12

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BemiecTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoast QJICKTPOHHOT'O Oayranca




1.13

DJIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarus HEOPraHUYECKUX COCVHEHUM. Homenknarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KaIHWM, KaJbLIUM,
MarHvii, aJIFOMUHHNA, IIUHK, XpOM, XeJIe30, Mellb) U X coenuHeHui. OOrmiue

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETA/IOB (TajOT€HOB, CEphI, a30Ta,
docthopa, yrmepoma W KpeMHHA) U HX COCIUHEHHH  (OKCHIOB,

KHCIIOPOICOAEp KAIIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4€CKUX BCUICCTB, NPUHAMJICKAINX K

Pa3IMIHBIM KJIacCaM

2.5

Unentuduxanus Heopranndeckux coeqnHeHn. KauecTBeHHbIE peaKIuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBIL

OCHOBBI OpPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOJKEHHUS TECOpHUU XHUMHUUYCCKOTO CTPOCHUA OPraHuYCCKUX
coequuennii A.M. byrnepoBa. YriepoHbIil CKEIET OpraHuueCKON MOJICKYJIBI.
KpatHOocTh XMMHUYECKOW CBSI3H. S- U P-CBsI3H. SP3-, SP2-, SP-THOpUAN3ALINH
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o QyakauonanbHOM rpynme. OpueHTanmoHHBIE  YPHEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalvd OpraHMYecKux BemiecTB. HomenknaTypa
OpPraHMYECKUX COEJMHEHUN (cucTeMaTHueckas) M TpHUBHAJIbHbIE HA3BaHUA

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIGHBIH M WOHHBIM MeEXaHU3Mbl peakiuu. [loHsaTHe o

Hykneoduie u snekrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuno 3aiiiieBa

3.5

Ankanpl. XMMUYEeCKHE CBOMCTBA aJIKaHOB: raJJorcHupoBaHUC, ACTUAPUPOBAHUC,
TCPMHUYCCKOC PaA3JIOKCHHUEC, KPCKHHI, H30MCpH3allusd, I'OPCHHUC. HOJ'Iy‘-ICHI/Ie
AJIKaHOB. ]_II/IK.]'IOEU'IKEIHH. CHeI_[I/I(bI/IKa CBOMCTB OUKIOAJIKAaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun MMPUCOCANHCHUS U PAOAUKAIIBHOTO 3aMCIICHUS

3.6

Ankennl. XUMUYECKHE CBOMCTBA! peakiun NpuCoOCANHCHUSA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAIIOTCHUPOBAHUC, FI/I,[[paTaL[I/IH), ropcHus, OKUCJICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYyUYCHUSA

AJIKCHOB




3.7

Anxaauenbl. XMMHYECKHE CBOMCTBA AJIKAJMEHOB: PEAKLUU IPUCOEAMHEHHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHKE), rOpeHus U nonuMepusanuu. llomyuenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMHUECKHUE CBOICTBA: peaKUy IPUCOECAUHEHUS (TaJJOTEHUPOBAHUE,
THJIPUPOBAHUE, THAPATALUS, THAPOTAIOTEHUPOBAHNE) KaK CIOCO0 MOTydYEeHUs
IIOJIMMEPOB U JIPYIMX IOJE3HBIX NMPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUIeHa KAaK HMCTOYHMK BBICOKOTEMIIEPATypHOTO IUIAMEHM Il CBApKU MU

pe3ku MetauioB. [IpuMenenue aneruneHa

3.9

Apenbsl. XUMHUYECKHE CBOMCTBa O€H30J1a: peaKIuu JIEKTPOOUILHOTO
3aMelleHus, MPUCOEeTUHEHMs (THIpUpPOBAaHUE, TajJoreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XUMHYECKUX CBOMCTB TojiyoJia. [losyuenne GeH3oma.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB crTuposia. [lommmepusanus cTupoia.

CriocoOblI MoTy4eHHs! U IPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Croupter. IlpenensHple OAHOATOMHBIE CHHUPTHL. XHMHYECKHE CBOMCTBA!
B3aUMOJICHICTBME C HaTpUeM KaK CHOcO0  YCTaHOBJEHHUS  HaIU4UA
TUAPOKCOTPYIIBI, C  TaJOTEHOBOJOpPOJAaMU  KaKk  CIOco0  MOJy4eHHUs
pacTBOpUTENEH, BHYTPU- W MEXKMOJEKYJsApHas Jeruaparanus. Peaknus
ropeHus. I[lomyueHue sTaHosa: peakuusi OpOMKEHUs TIJIIOKO3bl, TUApaTALUs
STWJICHA. OTWIEHIVIMKONb W TJIMIEPUH KAK MPEACTAaBUTENH IPEIEIbHBIX

MHOT'0aTOMHBIX CITUPTOB

3.11

®enosr. XuMu4eckue CBOWCTBa (heHoMa (peaKkiuu C HATPUEM, THIPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anbneruapl. XUMUYECKUE CBOMCTBA MPEAEIbHBIX ajlbJACTUAOB: THIPUPOBAHUE;
KayeCTBEHHbIE pPEaKUMU Ha KapOOHWIBHYIO Tpymmy (peakiusi «cepeOpsHOro
3epkajay, B3aumoenctue ¢ ruapokcuaom meau (I1). Ionyuenne npeaeabHbIX
aNbJIETUJIOB: OKHUCJICHHE CIHUPTOB, TUApaTanus aleTuieHa. ALETOH Kak

MMpCACTAaBUTCIIb KETOHOB. Ocobennoct PCaKIUKU OKHCJICHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTHl. XUMHUYECKHE CBOMCTBA MNpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KuciaoT. OCOOEHHOCTH XHMHUYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie NpeACIbHBIX OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT:
OKHUCJICHUC aJIKaHOB, aJIKCHOB, IMCPBUYHBLIX CIIMPTOB, AJIbACTHAOB. Bricmue

IMPEACIIBHBIC U HCIIPECACIIbHBIC Kap60HOBBIe KHUCJIOTBI

3.14

Crnoxuble >¢upsl U xupbl. CHocoObl MOJIyYEHHMS] CIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepudukanuu. llpumeHeHue CIOXKHBIX 3PHPOB B
NUILEBOM U mapdroMepHON MPOMBIIIIEHHOCTU. JKHUPBI Kak CIOXHbIE 3()UpPbI
[JIMIEPUHA M BBICHIUX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA >KHUPOB:

TUAPHUPOBAHUC, OKHCIICHHC. FI/I,Z[pOJ'II/IB, HJIKM OMBUICHHUC, KHUPOB KakK CIoco0




MPOMBIIIICHHOTO TOJIy4EHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIHINX Kap6OHOBbIX KHUCJIOT

3.15

XHMMHUYECKUE CBOMCTBA TIJIIOKO3bl: PEAKUMH C YYaCTHEM CIHMPTOBBIX U
aJbJIETMIHOM TPy U MOJIOYHOKHCIIOE OpoxkeHue. [IpuMmeHenne riokos3sl, eé
3HAYEHHE B )KU3HEJEATEIILHOCTH Opranu3ma. Jlucaxapuisl: caxapo3a, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOIIUE AWcCaxXapuibl. [ uaposmns
mucaxapunoB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHne MakpoMOJIEKY
KpaxMasa, TJIMKOT€Ha M LeJUIoN03bl. Pu3nueckue CBOICTBAa Kpaxmaia H
[EJUTION03bl. XUMHUYECKHe CBOWCTBA Kpaxmaja: THIpPOJH3, KadeCTBEHHAs
peakius ¢ noJoM. XHMMHUYECKHEe CBOWCTBA IEIUTIONO3bI: THAPOJIN3, TOTyIeHUE
s¢upoB 1nemwttono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHUYeCKUE OCHOBAHUSI: PEaKIIMHU C BOJOU, KUCIOTAMH,
peakmus TOpeHWs. AHWIMH KaK TIPEICTABUTENb apOMAaTHYECKUX aMHHOB.
XWMHUYECKHE CBOWCTBA aHWJIWHA: B3aUMOJICHCTBHUE C KHCIOTaMHU, OPOMHOMU
BOJIOM, oOkucienue. [lomydeHre aMUHOB alKWIMPOBAHUEM aMMHaka |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOJI0B

3.17

AMHWHOKHCIIOTHI M OeNKH. AMHHOKUCIOTHI KaK amM(OTEpHbIE OpPraHUYECKHE
coenuHeHus. OCHOBHBIE aMHHOKHCIIOTHI, 00pa3ylomme OeiKu. XUMHYECKUe
CBOMCTBA OEJIKOB: THAPOJIH3, ACHATYpaIusl, KAYeCTBEHHBIE (IBETHBIE) PEAKITUN

Ha OenKu

3.18

CtpoeHne W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJHUMEpPOB OT
cTpoeHusi Moyiekyil. OCHOBHBIE CHOCOOBI MOTY4YEHHsSI BBICOKOMOJIEKYISIPHBIX
COEIMHEHUI: peakIy MoJuMepu3aliy 1 nojukonaencanuu. Kinaccudukanus

BOJIOKOH

3.19

I/I,Z[eHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[PIHGHI/Iﬁ. Pemenne OKCIICPUMCHTAJIBHBIX

3a/la4d Ha PacCIlIO3HABAHUC OPraHUYCCKUX BCHICCTB

3.20

I'eneTnueckas cBs3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIMHEHU I

XUMHUS U )KU3Hb

4.1

XuMHsl B TIOBCEIHEBHOW >ku3HU. IlpaBuia Oe3omacHOW pabOTHI C EIKUMH,

TOpPHOYMMHU U TOKCHUYHBIMHA BCUICCTBAMU, CPCACTBAMUA OBITOBOM XHMUU

4.2

XUMUS U 310pOBbe. XUMHSI B MEIULIUHE. XUMHS U CEIBCKOE X034UCTBO. XUMUS
B POMBIIUIEHHOCTH. XUMHUS U SHEPreTUKA: MPUPOAHBIA U OMYTHBIH HEPTIHON
rasbl, X COCTaB M Ucrofb3oBanue. CocraB He(TH U e€ nepepadoTka (IPUPOIHbIE

HNCTOYHHUKH yTJ'IeBOZ[OpOZ[OB)

4.3

XuUMHUS U 3KOJIorusa. XHUMHUUYECKOE 3ar PABHCHUC oxpymaromeﬁ CpCabl U €ro

nocnenctBus. Oxpana ruapocdepsl, MoUBbl, aTMOcdepsl, (GI0pbl U GayHbI OT




XUMUYECKOTo 3arps3HeHus. I[Ipobrema OTX0MO0B M TMOOOYHBIX MPOIYKTOB.

AJILTepHaTI/IBHBIe HUCTOYHHKH SHCPIruu

OO0mue mpeacTaBieHus: O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYSHHUS XUMUYECKUX

BEIIECTB (HA MpUMeEpe MPOM3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas ~ Mmetauryprus. CTEKJI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[Ipompinniennass  oprannyeckas xumusa. CpIpp€ Uil OPraHHUYECKOM
MPOMBIIIICHHOCTH

5 Tunsl pacu€THbIX 3a1a4
51 Pacuérer Mmaccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKI[UU BEIIECTB

5.2 Pacuérsl TemioBoro 3¢ dexra peakuuu

5.3 Pacuérel 00BEMHBIX OTHOIICHH Ta30B MPU XUMUYECKUX PEAKITUIX

5.4 Pacuéter maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) TPOTYKTOB PEAKIIUU, €CITH

. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoit mim 00bEMHOMN JTOJIA BBIXOJIA TIPOTYKTa PEAKITUN OT
' TEOPETHIECKH BO3MOYKHOTO
Pacuéter maccel (00b€Ma, KOJIMUECTBA BEIIECTBA) IPOIYKTA PEAKITUHN, €CITH

5.6 OJIHO M3 BEIIIECTB JJAHO B BUJIE PAaCTBOpA C OMPEACIEHHON MAacCOBOM J10JIeH
pacTBOPEHHOTO BEIIIECTBA

5.7 Pacuérsl ¢ ucnonp30BaHNEM MOHATHI «MaccoBast JOJIS», «MOJIIpHAast

' KOHLIEHTPALUs», «PAaCTBOPUMOCTE
Haxoxzaenue MonekyisipHoi ¢hopMyiIbl OpraHU4eCKOro BEUIECTBA 110 €ro
5.8 IUIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, UIIH 110

IPOJIYKTaM CrOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus. 10 knace, yrnyonennoe ooyuenue. Epemun B.B., Ky3emenko H.E.,
Tepenun B.U., [Ipo3nos A.A., Jlyaun B.B, Mocksa, IIpocsemenue, 2025

2. Xumus. 11 xnacc, yrimyonennoe ooyuenue. Epemun B.B., Kyzsmenko H.E.,
Tepenun B.H., Ipo3nos A.A., Jlyaun B.B, Mocksa, IIpocsemenue, 2025

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumusg. 10-11 knacc. [Ipodgunbusiii ypoBenb. Knura nns yuutens. B 2 yactsax
- 'abpuensu O.C., JIsicoa I'.I"., BBenenckas A.T.

2. Xumus B popmyinax. 8-11 kiaccel. CripaBounbie MaTepuaisl - MiBanos B.I'.,
I'eBa O.

3. Xwumus. 10-11 knaccel. Iunakrruueckue Mmarepuaisl - Kopomenko A.C.,
Wpanona P.I"., Jlo6potun JI.10.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6mnorexa IIOK

Hudposas xumuyeckas nadoparopus Touka Pocra






