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HOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpEeIIHETro o011ero
obpazoBanusi(POIl COO), npeacraBnenHbix B denepaabHOM TroOCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «Crtparerum pa3BUTHS BocnouTaHud B Pocculickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUsS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11  kmaccos.
N3yuenne mnpenMera, peanuszyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUS O0Oy4YeHHUs B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B nporpamme 1o XMMHM Ha3Hauy€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIIOBIIEHHOCTH ILIEJIeH, CcolepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAsl, peaau3anusi KOTOpoill oOecredynBaer
MOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHuUW, oOIIeil crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENCHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
paMKax HTOTOBOH arrectaud B (GoOpMe E€IUHOrO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUs! XUMUU:



e YCTaHABIMBAaE€T MHBAPUAHTHOE MPEIAMETHOE COAEpP)KaHHE, 00s3aTEIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacnpelnesneHue W CTPYKTYpPHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3a]a4 U3y4EHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOW 00pa30BaTeIbHOU
MpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  0O0ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH MpPEeTyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUM Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIMpoBaHHOTO OOYYEHHSI HAa YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YIUIYOJEHHOTO U3Yy4YEeHHs HANpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLHUAX CPEIHEro MpopecCHOHAIBHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHHsl, B TOM YUCJIE C EPCIEKTUBOM MOCIEIYIONIET0 MOJIYYeHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax NpodeccruoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepasibHON 00pa30BaTEBPHONW MPOTPAMMBI CPEIHETO O00mIero o0pa3oBaHUs
U3ydeHue rmnpeamera «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pEIIeHHe 3ajiay



BOCIHUTAHUS U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (GOpPMHUPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMIMX  MEXIUCIUTINHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocTaBigomUMU IpeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYPHOM
OpraHM3allid COJAEPKAHMSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy copaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM M0Jy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3yYEHHs MpeaMera oOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIMPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoauHamMuKku. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHsAeTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckoil XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpPEeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbIE IpeIMeThl. Tak, Hanmpumep,
B COJEpPKaHUM IpeIMeTa JUIsl KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoguius 0oJblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mno obmel xumuu. [Ipu
U3y4YEeHUU TMpeiMeTa B JaHHOM Ccllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopust (MOJEKyJsipHas Teopusi B (DPU3MKE), 3aKOHbI COXPaHEHHUs



MacCbl M DJHEPIHUH, 3aKOHBI TEPMOJIMHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. IIpu 5TOM 3HaHMS O cOCTaBe U CBOWMCTBAxX IPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHMs
CYLIHOCTH HpOLEeCcCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil s13bIK U TUTEPATYpA».

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M cpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3aiuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOeCIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SIHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
00ecCIeyeHUn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTAJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKLUU, O



XUMUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmMupoBanue y oOy4arommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBIACHEHHS
KIIFOUEBBIX MW W TPOOJEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJIECHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IrPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIICHKU C MO3UIIMKI KOJIOTHYEeCKON 0€301MacHOCTH MOCHEICTBHMA
OBITOBOM M TPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHMEM U  IepepabOTKoOn
BEILECTB;

yrayOjJeHue  TpEeACTABICHMM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHUN OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
IPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CPEJHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, Kak:

BOCIIMUTaHHE YOEXKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA IPHUPOJIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOMN MPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPHOOPETEHNE OMbITA OOIICCTBEHHO-
MOJIE3HOM IKOJIOTUIECKON e TEIbHOCTH.

OO1ee 4yncI0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpemHero obOmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZeli0).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUCHUE TCOPUU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MOoJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukanuu opraHndeckux BemiectB. [lonsTue o
dbynkuuonagbHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUIN:
O3HAKOMJICHHE C 00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIESCTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHHE MOJENIeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxkanpl. ['omomornueckuii psj akaHoB, o01mIast popMyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XYWMHUYECKHE CBOMCTBA QJIKaHOB: PEAKUUU 3aMEIICHUs, H30MEpHU3alui,
JErUIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE aIKaHOB.

[uknoankauel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONAaH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoaTKaHOB. CIOCOObI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
rudpuau3anys aTOMHBIX OpOMTalield yriepoaa, G- W m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3ains aTOMHBIX opOuTaneil yriepoaa. @uU3nyecKue CBOWCTBA aJIKHUHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTrieBoJOpoabl (apeHsl). ['OMOIOTHYECKUU PsJ apeHOoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PeaKlUy 3aMelIeHUs] B O€H30JIbHOM KOJIbIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
THUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsHBbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yrojib U MIPOAYKTHI €ro nepepadoTku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KAaTaJTUTHUYECKHil), pU(POPMHUHT, TUPOIH3.
[TpoaykTsl nepepaboOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YINIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTAIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIUHEHUSIX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUsS] BEIIECTB W HX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IUYHbIX KiIaccoB (oOecuBeyrBaHUEe OpPOMHON WM
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuekuusMu «Hedts» n «Yrompey, ¢
oOpa3lamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHWE MOJIeKYJ (Ha mpumMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIEHUs, JETUApaTaliu, OKHUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIAa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U n3omepus. OcoO0eHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLUU 3aMELICHUS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaKklusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHM3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUSI.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sipa. Pusznueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcuuHOCTH (¢eHona.
Crnioco06s!I osryueHust U npuMeHeHue Gpenomna. GenonpopmaabaeruaHas CMOIA.

KapOoHubHbIE COEIMHEHUS — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHWIJIBHOW TpyMIibl. ['OMosIorudeckue psijpl allbJIETHAOB M KETOHOB, 0OIas
dbopmyrna, muzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusl. OKUCIEHUE albJeTU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE aIbJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BoAOpOAHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKALNU, PEAKIMU C YYaCTHEM YTIIEBOJOPOJHOIO pajJvKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MAaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJIEBAs,
JUHONIeH08as KUCI0Thl. CrIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esouHoi cpene. OcoOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEMpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, -
W mojucaxapujbl). MoHOcaxapuapl: TIOKo3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkjaeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KU3HEACATEIbHOCTU OpraHu3mMa. /ucaxapuabl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnMBaroe U HEBOCCTAHABIMBAIOIIKME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonrcaxapuapl: kpaxmann,
INIMKOTEH W Hewnono3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€Ha H
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUIIOJI03bl. XHUMHUYECKHE
CBOMCTBA KpaxMaJia: THAPOJIN3, KAYECTBEHHAs PEaKUus C MOAOM. XHMHUYECKHUE
CBOMCTBA IEIJUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1emtrono3bl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HHUsI BEHIECTB M WX IMPEBpAICHUI:
PacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETHU]I HA PACKAUIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ Tuapokcuaom menu(Il), BzanmonaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «ChupTel U
dbenomsly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBI.

A3oTcoaep:xaliue OpraHndecKue coeJuHeHH .

AMWHBI — OpraHuYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEHKIATypa U (hU3NYeCcKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTrudyeckoro psnga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpUMEHeHHe anudarndyeckux aMuHoB. l[loiydenue aHwiIMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakiusl TMOJUKOHJEHCAIMU, OOpa30oBaHUE TENTUIHOW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsT M TpETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCIIKHU.

DKCIEPUMEHTAJIbHBIE METOJIbl HW3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYECKue COCIMHCHHUS " «Pacmo3naBanmne
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNAU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOABbl CHUHTE€3a BBICOKOMOJICKYJSAPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, IMOJIUMETUIIMETaKpuiIaT, MOJUKapOOHATHI,
noJidTUICHTEpePTanar). Y THin3aius 1 nepepadoTka IiacThka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpoH 1 JIaBCaH).

[Tonumepsl CIEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbi€ MOJIUMEPHI).

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JKCIEPUMEHTAJIbHbIX 3adad 1o Tteme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIWHEHUS II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI  OPTaHMYECKOTO0 COSIMHECHHS T0 Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPENECICHUE AO0JIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUW, TaK MW TOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEAMETaX
€CTEeCTBEHHO-HAYyYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@®usuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, meTabomm3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETEPOTPOPHBIM THUIT MHUTAHUS, OPOKECHHUE,



dorocuHTEe3, NbIXaHWUE, OENKH, YIJIEBOABI, JXHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudbukarus XuMHYeCKUX dJIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIITH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPUIATENBHOCTbD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOAUUECKOrO 3aKOHA U llepuoanyueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUecKasi CBsI3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHAILMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHUSA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Vctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BhIpaXEHUST KOHIIEHTPALlMM PpPaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PAaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiums XuMUYECKHX peakluid B HEOPTraHMYECKOH U OpPraHuYeCcKOu
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPrUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelmme OKUCIMTEIM W BOCCTAaHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
pa3lioKEHHUE TMEPOKCHIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYEHUE BIIMSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pEaKIUH U TOJO0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiwioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha IpUMEpe KHUCIOpOoaa, CEPhI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢guznueckre W XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuibl.
TonnvuBHBIE P7IEMEHTHI.

["anorensl. Haxoxnaenue B mpupoje, crnocoObl MoydeHus, (Gpusndeckue u
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOpOAbI. BaxkHeuIre KUCI0pOoaCOaEpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajnoreHoB. [[puMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W TMPOMBINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @u3NUecKkue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOOBI MOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI M uUX coid. OCOOEHHOCTH CBOWMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpumMenenue azora
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOcoObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHenuil. PochopHbie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHbIE  MOIU(PUKALINY.
duznyeckue M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronenas kucimora u e€
COJIi. AKTUBUPOBAHHBIA yroyib, ancopOuus. DymiaepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeauHeHui. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne MmetamioB B [leprnoanveckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmiaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYpPTUs, MMUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MmetamioB [A-rpynmer [lepuonnueckold crucTeMbl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKAX DJJEMEHTOB. Maramii W KaJblWiA: TOJNy4YeHHE, (U3HYECKUE W
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUH.
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoOTepHBIE CBOICTBa OKCcHIAa U
TUAPOKCH]IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX JIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEIUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). IlepmManranat kanusi, €ro OKUCIUTENbHBIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKEJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COEUHEHNN.

[MuHk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBAa. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCUA MHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, M3yYEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJUIOB C BOJOH (BO3MOXHO MCIOJIB30BAHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJIECUCTBUE THIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, pEelIEHNE SKCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (HOocPOp U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II0O3HAHMS W METOAOJOTHH HAyYHOIO HCCIEAOBaHUS.
Hay4Hble NpuHIUITBI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJYYeHUS] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro IOCIJIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKOr Oe30MacHOCTH.

XuMusi HW 340pOoBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XuMUs TUIIYA: OCHOBHBbIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKU. Poib XuMuu B
oOecIieuyeHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPEnapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEICTBE: BAXKHEHIIIUE CTPOUTEIbHBIE MaTepuaibl (ILIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Maccel BemiecTBa WM 00bEMa razoB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE PACTBOpPA C OMNPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXOpeAMETHBIX  CBA3€d TMpU  U3yUYeHUM  oOOIed u
HEOpPraHu4ecKkor xuMuu B 11 Kilacce ocylIecTBIIIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
peaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiaccuduKalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEILIECTBO, TelO, OO0BEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onochepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIEBOAbI, HYKJICHHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHHUIO; HATMYNE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TpaBWJIaMd U HOPMaMd T[IOBEJICHHUS, HaJIH4YUe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronIuxcsi B MPOIEcce pean3aiui 00pa3oBaTeIbHOM JeATEIbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAkKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJICAMIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;



UHTEpECa M [03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHair3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJCHNUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHMS IMOCJIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOoBOro u 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YMOTpPEOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHl pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUHU
oOpazoBanus, Oyaymiedi mpodeccun u peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpeObHOCTEH 001I1eCTBA;

6) ’3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU 1€I€CO00Pa3HOr0 OTHOLIEHUS K NPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJWMOCTH WCIIOJIb30BaHMUS JOCTIDKCHHN XUMHUH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa JEATEeIIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B
CO3JaHMM HOBOW 0a3bl MaTepUaJbHON KYJIbTYpbl, B PELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/a U AKOJOTUYECKH KOM(DOPTHOM KU3HHU KAXKIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JeaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIIbCKON IEATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHU C )KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B pa3lU4HbIX cdepax mpodhecCuoHaIbHON
NEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(PHUKYy METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, uccleAoBaHUe, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEUCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaoIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBUS

1) 6a30Bble JJOruvYecKune aeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABJIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KjIacCHU(PUKAIMKU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBObI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaknuy — TPU PEIICHUU YYEOHBIX IMO3HABATENBHBIX M TPAKTUYCCKUX 3a]ad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKLHnii;

dbopMynupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI U1 (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (POopM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaThH 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orbope wuHPOpMaNKMK, HEOOXOMUMOW [JI1 BBIIOJHEHHS yYeOHBIX 3amad
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMbBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO ~ BBIOMpaTh  ONTHUMabHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHUHW Y4YeOHBIX M HCCIICIOBATCIBCKUX 3ajay, BBIOMpaTh Hambojee
3¢ (}eKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHHIO, HHTEPIPETALMA U TTPEOOPA30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
M3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U



NUIIEBOM O€30MMACHOCTH, B Pa3BUTUU MEAULMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX VMCTOYHUKOB SHEPIUH, B oOecrieueHnn PalOHAJIBHOTO
IPUPOJIOTIONB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJTHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUECKUN DJIEMEHT, aTOM, SIAPO U DIIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENeT, PyHKIHOHATbHAS
rpynma, pajadkal, CTPYKTypHble (opmyibl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpPHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), W30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TPEeBpaLEHUs] HHEPrul NpHU XUMHUYECKHX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMWYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekThi, opueHTanTsl 1 u Il pona);
(aKTOJOrMYEeCKHEe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTEIbHOCTH ~ YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLUNAX  XUMHYECKOIrO
IPOM3BOICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIA, TepepaboTKu HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPHU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTAaBJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILIECTB;

COCTaBJISATb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUIMM  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATH MOJICTU MOJIEKYJI OPraHUYECKUX BEIIECTB JIJIsl WILTFOCTPAllUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA II0 CHUCTEMATUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IUIEPUH,
ATWICHIJIMKOIb, (eHOoN, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObACHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKUE CBOWCTBA TUIUYHBIX NPEICTABUTENICH pPa3THMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJCTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
AMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

chOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (O- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (HEedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUM C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHUPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHMM: MPOBOJUTH PaCUEThl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHM C MUCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOUN
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TMO3UIMH  SKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IJIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIBHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEAOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaiuu, IHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, repepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHHH PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHWHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, FJIEKTPOHHASI 000JI0YKaA aToMa, S-, p-, d-aToMHbIE OpOUTAN, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJMTHUYECKON TUCCOLUALMNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kalue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MeEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(aKkTOJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX NIPEBPALIEHU;



c(OpPMUPOBAHHOCTh YMEHHUSI HCIIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M M THUINA KPUCTAJUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh  yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUECKOrO 3aKoHa /[,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOTO—YETBEPTOIO IEPUOIOB
[Tepuomuueckonn  cucrembl .M.  MengeneeBa,  uCOONB3ysS  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHYECKUX AJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpymnnam Ilepuonnueckou cucrembr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHH: XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh YMEHHUS PACKpBhIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKLIUNA IMOCPEICTBOM COCTaBJIEHMS AJIEKTPOHHOIO OasiaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBJICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THAPOIM3a;  PEeaKkiuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMMHYECKOW pEAaKIHUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKIUH, OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOT'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONpPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHHUE BIUSHUS
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUiI O€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIENOBAaHUS, TMPEIACTABIATH B
paznu4yHOi (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPAaBUIIA MTOTH30BAHUS XUMUYECKON
mocyJIol M j1abopaTopHBIM OO0OpyAOBaHMEM, OOpAIIeHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU [0 BBINOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPraHU3MbI ONpPEIACIEHHBIX HEOPraHUYECKUX
BEILIECTB, NOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBoil nHGopmanuu, HTepHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIKIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.
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bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHOCRHG pakitit https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMeTalIE 3 3 https:/m.edsoo.ru/2dd57£24
bu6nunorexa LIOK
2.2 M 2 1 2
CTAJLIBL 3 https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' )KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHUE
OPraHUYeCKON XUMHUH,
MIPEJICTABIICHUE O 1 bubmorexa HOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCJIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
7 " bubnuoreka [IOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BasneHTHbIC BO3MOXHOCTH
aToma yriepoja
Xumuueckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa30oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pas3psbiBa CBs3€i
Teopus crpoeHus
. bubnmoreka [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9¢595cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 cHCcTeMaTH4ecKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUH 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6mmoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxxaeHne alkaHoB B

11 apupoze. CrnocoObI moIydeHus bubmmorera [TOK

PHPOJE. i https://m.edsoo.ru/259b0aSb
U TIPUMEHEHUE alIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsl, 0COOEHHOCTH bubnnoreka [JOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MPUMEHEHUE

, bubnuotexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeesieHue MOJICKYIIPHON
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyia,
HOMECHKJIATypa, JICKTPOHHOE U

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHasi ¥ 1IUC-
TpaHC-U30MEpUs ATKEHOB
®dusnueckue 1 XUMHIECKUE
15 CBOliCTBa ankeHoB. [IpaBuio bubmmorexa [TOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnnoreka [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 TGII)VIG "ITon eHI:I)/Ie JTUJICHA U bubmmorexa [OK
yd . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenne pacdy€THbIX 3a/1a4 HA
13 ONPENEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILECTBA
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorexa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, JJIEKTPOHHOE U bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEeKY, (hU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK

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

24 KauecTtBeHHbIE peaknyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

’5 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa LHOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TeMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYOJIa,
uX (pusuveckue CBONCTBa

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/ad4alaed




30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKuu IPUCOSTUHCHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/a44al aed

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

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

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

33

34

35

36

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
Pa3IMYHBIMU KJIacCaMu
YIJIEBOAOPOAOB

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

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

bubmuorexa [JOK
https://m.edsoo.ru/6f717d09

37

38

39

KameHnHbI#1 yrosib ¥ MpOIyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH
I'enernueckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YTJIEBOAOPOIOB

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

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




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUY 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoresa
JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoeiicTeue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremaruzanus U 00001eHne
. bubmuorexa [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"VYraeBogopobr" https://m.eds00.1ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XHUMHUYECKHEe CBOMCTBA
45 MpeAeIbHBIX 0JITHOATOMHBIX bubmmorera [IOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorera [IOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c¢788b2




0COOEHHOCTH (PU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroatroMHEIE CIIMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuorexa [JOK

48
bu3HYecKre 1 XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI nostyueHust u

49 [IPUMEHEHNE MHOT0aTOMHBIX bubmmorexa LOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
bu6mmoreka [IOK
51 XuMHYECKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

57 CrocoObI noy4YeHus u bubnnorexa [JOK
npUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepuMeHTaIbHBIX bubnmnorexa [JOK
3a1a4 o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢denomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:

JJIEKTPOHHOE CTPOEHHE
55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 001Iast
dopmyna, uzomMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LHOK
» peakl https://m.edsoo.ru/c887425¢c
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 KA4eCTBEHHBIE PEAKIINU Bubmorexa ITOK
p https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0bI moTy4eHus bubmmoreka [JOK
aIbJETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubnnorexa LIOK
p o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubnnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexka [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as bubmmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

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

68 peaKkInu, Ha OTNpeACIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIeCTBa
[TpakTuueckas paborta Ne 3.

69 Pemenne skcnepruMeHTaAIBHBIX bubnnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, %)I/ISI/I‘ICCKI/IG Bu6miorexa LOK
70 U XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubnuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoe

72 MblL1a KaK cOau BBICIIUX bubmmorexa [OK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHCIIOT, MX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73 KHCJIOPOACOAEPKALLINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIECTB

74 Pacuérel o ypaBHEeHUAM
XUMHYECKUX peaKIui

75 CucremaTtu3zanus u 0000IIeHIE bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB M KiIacCH(pUKaLUs bubnuoreka [IOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMcaxapuabl)

Monocaxapuasl: puznuecKue
77 CBOMCTBaA If HjxofneHne B bubmorexa LOK
https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
73 SHAYCHIE B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
JKU3HEACITEIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonucaxapuabl: CTpoeHHE bubnnorexka [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 HA
20 omnpeJieJIeHue 10U BbIX0a bubmmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edsoo0.ru/08d4364c
KoHTpoinbHast pabota 1o Teme
84 "Kucnopoaconepxarmue Bubmorexa ITOK
p p " https://m.edso0o0.ru/42c6678¢
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIys,
CTpOCHUE MOJIEKYII, 001IIas
85 (b(f) MyJa I/I3OM€yI/I$I bubnrorexa LIOK
pMy-Ia, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
anudaTUuecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOEHNE aHWINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmorexa [JOK

U U30Mepus, GU3NIEcKue

https://m.edsoo.ru/d1773e80




cBolicTBa. OTaenbHBIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [IOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 "
TUAPOIU3 TIETITUIOB
01 benku kak npupoHbie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bu6mmoreka [IOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTepOIUKINYECKUE
93 coenuHenus. HykienHoBwle bubmmorexa LHOK
- HYK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouoyoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
[IpakTuueckas pabora Ne 5.
05 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KonTponbhas pabota no teme
96 "AszoTcomepikainue bubmmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHS XUMHUH bubnuotexa [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U

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

NOJIMKOHAECHC AU

08 [LmactMacchl. Y tunuzanus u | bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
OnacToMepsl: HaTypaJIbHbIN

99 CUHTETUYECKHUE KaydyKHU. 1 bubmmorexa [OK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, | bubnnorexa [HOK
cuHtetnyeckue. [lonumepst https://m.eds00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexka [HJOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
I1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | bubnuoreka [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
Xumuyeckui sanemMeHt. M30Tomnsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHTHhI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(PUTYpallU aTOMOB
5 3neMeII{)TOB B OCHOEI)JOAZI:/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHToB J[. 1. Menaeneesa, cBs3b C 1 bubmorexa HOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnmorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

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




18 Knaccudukanms 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19
110 TEME https://m.edsoo.ru/8d2c6alda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/70a60aad
Menpeneena", "CTpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 eakuii. TepMoXuUMHUUYECKHE bubnmorexa OK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

. bubmuorexa [IOK
23 XUMHYECKUX PEAKIUN U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKOpOCTh XMMHYECKOU peaKInu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.

Karanms u xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOreHHBIE PEAKIIUN
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTh XUMHYECKOU peakiuun"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CHIIbHBIE U CJIA0BIE DIIEKTPOJIUTHI bubmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npoussenenue Boasl. Cpena
P pu bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa HOK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHelIIe OKUCIUTEIN U bubmmorexa LHOK
PCAKIIHH. https://m.eds00.1u/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeMe "XUMHUUYECKHE PEAKIUU" https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa OK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

42 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. ['uapu bl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edso0.r/6b3255¢6
raJloTeHOB
JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAIBHBIX 33124 10 TeMe

"Tanoreus!"

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




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afaecl6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cephl gCO6€HHI::)CTI/I CBOMCTB CEpHOU bubmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOM bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

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




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)y:(l\rf)) . (OJI)LHaﬂ Kicnom ueé bubmmorexa [TOK
yrIepon 24 https://m.edsoo.ru/dba58adf
coJu

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

ladp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL https:/m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

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




BUJBI CTCKJIa

67 Permrenue 3agad pa3iin4HbIX THIIOB buGnuorexa [IOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
no teme "Hemeranier" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTaII0B B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O61mue (hu3nUecKue CBOMCTBA
72 MeTaJmo(I]; IIpumeneHnune MeTamioB B bubnmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
OIIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaJITJII)OB O06mmue cnoio%m n(I))n €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUEC
IMPOCTBIX BCIICCTB U UX COGIII/IHCHI/Iﬁ

O6mas xapakrepuctuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME brbmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIx noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepronuueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P ’ https://m.edso0o.ru/9911bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayius, €ro
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIUIABOB XKeje3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"MeTambr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmorexa OK
PYAIOTIEH Epea https://m.edsoo.ru/9f1 1bf51
MOCTIEICTBUS
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
MaTepuaibl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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