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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IpOrpamMMBbI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTrPaMMBbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, & TAKKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpIPETAallii0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNbHBIX TOCTIXKEHHI OOydaroumxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHABIMBAaE€T WHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneNeHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHsl B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENEIEHHBIN TPO(UIIb
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBPHON MPOTPAMMBI CPETHEr0 OO0IIero 00pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX MEKIUCIUTLTHHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoaxXo010B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTh IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3y4EHHs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pacCCMaTPUBAEMbBIX C TOUKH 3PEHUSI XUMUYECKON KMHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEp)KaHUE KYypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpPKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYECKOro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoguiast OOJbIINI yAENbHbIN Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U Apyrue. IIpu 5TOM 3HaHUA O COCTAaBe M CBOMCTBAaX IMPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXE JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIICPCHBIX CUCTEMax, 00 00IIuX
HAyYHBIX TPUHIIUIIAX XUMHUYIECKOTO IMTPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO pEIICHHs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yOIyOJIeHHe  TPEJICTaBJICHMA O  HAyyHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHTaHWE YyOEKJAEHHOCTH B IIO3HABAEMOCTH SIBJICHUH IPHPOIBI,
YBOXCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHUTAHWIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MpodecCuoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUIECKON JeSITETbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa YIjepoja. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoiHast cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A3QPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, TopeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOAIKaHOB. CrocoObl MOJTYYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpPSKEHHBIX TUeHOB. CriocoObl MOMYyYEHUS U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrue CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopobl (apeHsl). ['oMolorudeckuid psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKHIl), pUGOPMUHT, MUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHNPOU3BOJIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KJIaccoB (oOeclBeUuMBaHHE OPOMHOM WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ Kojuiekuusamu «Hedpts» u «Yromby», ¢
oOpasllaMM TUIACTMACC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthbl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMelIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzonbHOrO sAnpa. dusnueckue cBoiictBa ¢deHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorudeckue psiabl albJeru0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE aJIbJCTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psia, oOwmas Gopmyna, U30MEpUs U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, Tu-
¥ mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, prbdo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYCHUE B KU3ZHEAECATEIbHOCTH OpraHu3Ma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEJUTIOJNO03bl. XHMUYECKHE
CBOMCTBA KpaxMasia: TMAPOJIN3, KAYECTBEHHAs PEAaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bl ¢ ruapokcuaom meau(ll), BzanMopeiicTBre
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwiInHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSIST MOJEKYJIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJudTHIEHTepedTanar). Y Tuiusanus u nepepaboTKa I1acTUKa.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKylIsipHOW (OpMysbl OPraHUYECKOro COEAUHEHUS 110
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCA Yepe3 HCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKauus, HaOIIOACHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, IHEPTHUf,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JKUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMudeckui snemeHnt. M3oromnsl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noaypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
J.N. Menneneera. CB43b NMEpUOIAYECKOr0 3aKOHA U [leproanueckol CHUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM U M[epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHUECKOM CBS3HM: KOBAJICHTHAs, HOHHAd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOIECUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coearuHeHUs X. CoCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunublie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Krnaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pHUBHAIBHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DAKTOpHI, BIUAIOLIIME HA TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKUCIMTEIM W BOCCTAaHOBUTEIHW. METOH 3JIGKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEaKIuii MIOHHOTO 0OMEHa, OTpe/iesieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemerauioB B llepuoguueckon cucreMe XUMHUYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIaMHd M HEMEeTaJJlaMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'WIapUABL.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIITUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI TOJNy4YeHHs, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoictBa. dochunbr u pochun. Oxcuasl docdhopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroib, amcopOuus. DymnnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeanHeHnil. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HalpspkeHW  meTtawioB.  OOmuMe  CcrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u xamwmii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue oOpaslloB HEMETAJIOB, ropeHue cephl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEAaKIMK HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertasibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 0O6ecrieyeHuH SHEPreTHIeCKoi 6€30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHMSI MUK OCHOBHBIE KOMITOHEHTHI, NUIIEBbIE J00aBKU. Posb Xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

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

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIe yA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKLUU BELIECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4eCcKol XUMHUH B 11 Kiacce oCcyIIecTBISIETCS YEPE3 MCIIOJIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIluH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIu3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroMIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNaTh LEIU JACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JJISI OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

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



peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

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

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orObope wuHPOpMAIMK, HEOOXOMUMOW [IJIsi BBIMOJHEHUS YYCOHBIX 3a/1a4y
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 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 XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoekTa, 1 PopMyJIUpOBaTh BHIBOIBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEIbHOCTh, OMpenelsas e¢ Ieau W 3aJadd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUCCKHUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JUIs1 y4eOHOro mpeaMeTa « XUMUsh HaydHbIe 3HaHUS, YMEHUS U CTIIOCOOBI ICHCTBUIM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEW. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYypbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHSI — XUMUUYECKUN JJIEMEHT, aTOM, SIPO U JJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIHMOHAIbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHs, MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpall€HUs OHHEPruu TMpPHU XUMHUYECKUX pEaKIusAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAHUU BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLINE IMOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHuYECKHUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEHIECTB JIJIsi WIUTIOCTPALlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOIOPOJIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIE orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIINI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJYYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIio, mepepadaTsiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUWA NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECIEUEHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATaloIIe IOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTUYECKUE CBEJACHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUNIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHMIl:  KJIACCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH )i Kiaccu(uKauum
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MpPUPOABI — HAONIOACHUE, HW3MEpPEHUe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHNUE KaUeCTBEHHOI'O0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pa3nu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUIa TOJb30BAHUS XHMHYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UCTOYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOH XMMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOEHHS OpraHuYecKuX coenquHeHuit A. M 8 0 0 bubmmorexa LOK
' P P A e https://m.eds00.ru/d69df650
byrneposa
Htoro no paznemny 8
Pa3znea 2. YrieBoaopoabl
51 [IpenenbHbIe yriIeBOAOPOALI — AJKAHBI, 5 0 0 bubnnoreka [JOK
' [MKJIOATKAHBI https://m.eds00.ru/d69df650
99 HernpenenbHble yriaeBogopoabl: alKeHBI, 14 0 1 bubnnoreka [JOK
' aITKaJIMeHBI, AIKUHBI https://m.edsoo.ru/d69df650
bu6nmoreka [JOK
2.3 A 8 0 0
POMATHHCCKHE YIICBOAOPOAB! (apCHBI) https://m.edso0o.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 4 0 0 bubnuoreka [IOK
' uX repepaboTka https://m.edso00.ru/d69df650
bu6mmorexa [IOK
2.5 lManorennpou3BoAHBIE YTIEBOJOPOAOB 4 1 0 https://m.edsoo.ru/d6adfe50
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuptsl. @enon 11 0 1 bubnuorexa [IOK



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

KapOoHunbpHBIC COCTUHEHUS: AJIbJICTHIIBI U

bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbie KuCiOTHI. ClIOKHBIE 21 https://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bubmuorexa [JOK
33 Y reBOz ? https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuoreka [JOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bubmuoreka [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COEIUHEHUS 6 https://m.edso00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoubnbie  IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [Tepuoanueckas cucremMa XUMHUYECKUX 9 0 0 bubnmorexa LOK
' P https://m.edsoo.ru/2dd57f24
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHorooopasue 11 1 0 bubnuotexa [JOK
' BELIECTB https://m.edso00.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIEt 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIBt https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3znen 3. Xumus u Ku3Hb
31 Meroabl MO3HAHUS B XUMHUH. XUMUS U 9 0 0 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Konrpoabubie | IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
[Ipenmer u 3HaUEHUE OPraHUYECKON
1 XUMHWH, [IPEACTABIIEHAE O MHOIOOOpa3uu 1 0 0 bubmorexa [TOK
. . P https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COSAMHEHUN
DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKIEHHOE COCTOSIHUA). bubnnorexa [JOK
2 1 0 0
BasieHTHBIE BO3BMOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoja
XuMudeckas CBSI3b B OpraHMYeCKHUX
3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 0 0 bubnunoreka [JOK
KOBaJICHTHOM CB$I3U, CLIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5c8
CBA3EH
4 Teopus cTpoeHHst OpraHMYEeCKUX 1 0 0 bubnuoreka [IOK
coenquHenunii A. M. Byrneposa https://m.eds00.ru/9e595ch8
Bust m3omepun: CTpyKTypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 0 0 bubnnorexa [JOK
3¢ eKTh B MOJIEKyIaX OPTaHHYECKUX https://m.edso0o.ru/b0e61661
COCIMHEHU I
[IpencraBienue o Kki1accuPpUKAUU U
bu6mmorexa [IOK
6 CHUCTEMAaTHYeCcKasi HOMEHKJIaTypa 1 0 0
https://m.edsoo.ru/c212dd21
(IJUPAC) oprann4eckux BEIIECTB
7 Knaccudukanus peakuuii B 1 0 0 bubnnorexa [JOK

OpFaHHQCCKOﬁ XUMHHU

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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CucreMaruzanys 1 0000IIeHE 3HAHUI

bubmuoreka [JOK

ankeHoB. [IpaBuno MapkoBHHKOBa

8
110 TeEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
9 dhopmyna, HOMEHKIATypa U U30MEpHs, bubnnoreka [HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOEHUE MOJIEKYJI
10 du3nvecKrue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edsoo.ru/3137711c
Haxosxzienue ankaHoB B IIPUPOJIE.
11 CrocoO05I ITOJIYYEHHUS U 1T I:/m/lpeHeHHe bubmorexa LOK
i P https://m.eds00.ru/259b0a5hb
aJIKaHOB
[uknoankanel: obmiast popmya,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOECHUS Y XUMHUUYECKUX bubmmorexa [TOK
N P https://m.eds00.ru/156730d2
CBOMCTB, CITOCOOBI OTYyYEHUS U
MIPUMEHEHHE
Pemrenue pacu€THbIX 3a1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
13 OpPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM bu6mmoreka [JOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOASIINX B https://m.edsoo.ru/bf84d8eb
ero coctas. CucTeMaTH3alusI U
000011IeHHEe 3HAHUH 110 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
OpMYyJIa, HOMEHKIIaTypa, JIIEKTPOHHOE
14 i np OZ ;HCTBeHHoe Zp OCHHE ’ bubmmorexa [TOK
poctp ™ https://m.edsoo.ru/273b0ale
Mosiekyll. CTpyKTypHasi ¥ IIUC-TpaHC-
M30MepUs aJIKEHOB
15 Du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK

https://m.edso0.ru/21069ccd
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CriocoOsl MoTydeHus: U IpUMEHEHUE

bubmuoreka [JOK

16
AJIKEHOB https://m.eds00.ru/665dc058
[IpakTrueckas padorta Ne 1 mo teme
17 "[TonyueHue FTUICHA U H3YYCHHUE €T0 bubmorexa LHOK
. i " YA https://m.edso00.ru/0941eed8
CBOICTB
Pemenue pacuéTHbIX 3a7a4 Ha
18 OTIpeieNICHUE MOJICKYISIPHOU (HOPMYITBI bubmmorexa [TOK
pel YIp pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AnKaIueHbl: CONPsKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbIE bubmmorexa [JOK
P > KYMYIHP ' https://m.edso0.ru/04298c0a
OCo0EHHOCTH IEKTPOHHOTO CTPOCHHUS
20 XHUMUYECKUE CBOKMCTBA CONPSKEHHBIX bubnuorexa [JOK
JMEHOB https://m.edso00.ru/e561253d
91 CriocoObl MoTy4eHus1 ¥ IPUMEHEHNE bubnuorexa [JOK
AITKaINECHOB https://m.edso0.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
99 ¢bopMmyna, HOMEHKIATypa, NEKTPOHHOE bubnnorexka [JOK
Y IPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68b6ccac
MOJIeKYI, (PU3MUecKre CBONCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KavecTBeHHBIE peakliK HA TPOMHYIO bubnuotexa [JOK
CBA3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnuorexa [JOK
AJIKWHOB https://m.edsoo.ru/a6f9alea
26 Pemrenne 3amad: pacu€rsl IO ypaBHEHUIO bubnnoreka [JOK
XUMHYECKON peaKIuu https://m.edsoo.ru/5db8e526
27 CucremaTu3aius 1 0000IIeHHE 3HAHUN
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10 TEMEC

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dhopmyna, HOMEHKJIATypa. DJIEKTPOHHOE

bu6mmoreka [IOK

28 1 TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
povIp P Y https://m.edsoo.ru/a92a7094
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBA
29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKLIMU bubnnoreka [HOK
3aMEILEeHUs https://m.edsoo.ru/a44alaed
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB bubmmorexa [TOK
P A ’ https://m.edsoo.ru/a44alae
OeHzouna
31 Oco0eHHOCTH XHMHUYECKUX CBOWCTB bubnuorexa [JOK
CTUpOJIA https://m.eds00.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha
32 oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI bubmorexa HOK
P yp pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIEeCTBA
33 CrniocoOsl MosTyueHus: U IpUMEHEHUe bubnuorexa [JOK
apeHOB https://m.eds00.ru/6f717d09
34 I'enetnyeckas CBS3b MEKAY
Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOIOB
Pacuétbl mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucteMatusaius u
0000111eHIe 3HAHMI 110 TeMe
36 [Tpuponusiii ra3. [lonytHsle HeTAHBIE
rassl
37 KameHnHbli yroip U mpoyKThl €T0 bubnmoreka [JOK
nepepadboTku https://m.eds00.ru/69b3398b
38 Hed b u ciocoObI €€ epepaboTKH. bubmmoreka [JOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
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[TpumMeHeHre TPOTYKTOB NIepepadOTKU
HedtH

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

I'enernueckas cBA3b MCXKIY

39
Pa3IMYHBIMH KJIaCCaMU yTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YIIIEBOIOPOIOB:
40 KT OHH(I))C v OeHI/IC'yreaKI_[I/II/I ’ bubmorexa LHOK
P P P https://m.edso00.ru/82b4d759
3aMEIICHUS TajloreHa
JeiicTBue menouei Ha
41 raJIOr€HIPOU3BOAHbIE. B3aumonenicreue
JUTAJIOTCHAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUI bubmuoreka [JOK
o pazzaeny "Yriaerogopoasr"” https://m.eds00.ru/20e89f22
43 KonTponbhas padbota no teme bubnuorexa [IOK
"VYraesomopobr" https://m.eds00.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psij, oOmast popMmyia,
44 CTPOECHHUE MOJIEK JIfI) Hn30Me I/Iﬂ(b o bubmorexa HOK
p Y Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckre cBoicTBa
45 XHUMUYECKUE CBOKCTBA NIPEAETBHBIX bubnuotexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOsI MoTydeHus: U IPUMEHEHUE bubnmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso00.ru/484100000000000
[IpocTteie auphl: HOMEHKIATypa U
47 I/IBIZ)MC us ((I;C(I:6CHHOCTI/I (I)I/I3IZECCKI/IX " bubmmorexa LIOK
pH, . https://m.edso0o.ru/c2c788b2
XUMHYECKUX CBOHCTB
48 MHoOroaTtoMHbI€ CIIUPTHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TTIMIEPHUH, UX

https://m.edsoo.ru/ee4d84aa
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(bmnqecm/le 1 XUMHYECKHE CBOMCTBA

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE

bubmuorexa [JOK

49
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOoI: CTPOCHUE MOJIEKYJIbI,
50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
(dbenona
bu6mmoreka [IOK
51 X i
MMITIECKHE CBOHCTBA derora https://m.edso00.ru/037ca5f9
59 CriocoObl MoTy4eHus1 U IPUMEHEHNE bubnuorexa [JOK
(dheHona https://m.edso0.ru/c77ddf4c
[IpaxTnueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmorexa OK
" P " 8 https://m.edsoo.ru/fdOced09
CrupTtsl u GHeHOIBI
54 Cuctemaru3zanus 1 00001IeHNe 3HaHU] bubnnorexa [HOK
10 TEME https://m.eds00.ru/1810ch9b
AJBAETUABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bubnunoreka [JOK
TOMOJIOTHYECKHUE PSJIbI, 001I1as https://m.edsoo.ru/b139beaa
dhopmyna, n3oMepHs 1 HOMEHKJIaTypa
56 ATNbIeruipl U KETOHBI: (PU3NUECKUE bu6mmoreka [JOK
CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS https://m.edsoo0.ru/c887425c
57 Peakiuu oxucneHus: 1 Ka4eCTBEHHbBIS bubnmoreka [JOK
peaKuru alibJIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObl TTOTYyIeHHS aJTbIETHIOB U bubnmnoreka [JOK
KETOHOB https://m.eds00.ru/520d1c51
OIHOOCHOBHEBIE TIPEIETHHBIE
bu6mmoreka [IOK
59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fec0b113
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60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmoreka [JOK
KHCJIOT, MX (pr3ndYecKue CBOKWCTBA https://m.edso00.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA MIPEAEIBbHBIX bubnmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso00.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
62 KHCJIOThI. MHOT0OOpa3ue KapOOHOBBIX bubmorexa LHOK
' P P https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAECTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [JOK
AKap > THAP P https://m.eds00.ru/83a08773
kuciot. [IpencraBuTenu BRICIINX
KapOOHOBBIX KHUCJIOT
64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObl TOTy4eHus1 U TPUMEHEHNE bubnuotexa [JOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7¢065¢c9d
CrnosxHble 3(UpBI: TOMOJIOTUYECKUH AL,
66 obmras ¢o 13) Jfa W30MEPUS U ’ bubmorexa [TOK
PMyId, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
3¢upoB https://m.edso0.ru/ad6b94b2
Pemenue pacu€THpIx 3a1a4: 110
68 YpaBHEHHUIO XUMHYECKON peaKinu, Ha
ompeielIeHUE MOJISKYIISIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3. Pemenue
bu6nmoreka [JOK
69 IKCIIEPUMEHTAILHBIX 33724 110 TeMe

"Kap6oHoBbie KHCIOTHI. CIOXKHBIE

https://m.edso0o.ru/486671fb
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a¢upsr"

XKupsl: ctpoenue, pusnueckue u

bubmuorexa [JOK

70
XUMHUYECKHUE CBOMCTBA (THAPOITH3) https://m.edsoo.ru/al9c5b98
OcoOEHHOCTH CBOWCTB JKUPOB,
71 coJiepKalIiX OCTaTKU HETPEACIbHBIX bubmmorexa [JOK
AeP pedl https://m.edso00.ru/b0331922
KUPHBIX KUCITOT. JKUPBI B IPUPOJIE
Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
7 KHCIIOT, NX Morotiee AercTBue. IlonsaTue bubmuorexa [JOK
0 CHHTETHYECKUX MOIOIINX CPEICTBAX https://m.eds00.ru/3c566565
(CMCOC)
['eneTnyeckas CBsI3b yIiI€BOJOPOAOB U
73 KHCIIOPOJICOIepKA IZ)l; 0 FaHI/IIzIeCKI/IX bubmmorexa [JOK
POACOACPAIl P https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX
peakuuii
CucreMmaru3anus 1 0000IIeHHE 3HAHUH bu6mmorexa [IOK
75
10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepUCTUKA YIJIEBOIOB U
76 Knaccnq)mrza I/Iﬂp JIEBO le; (MoHO-, TH- bubnuorexa LIOK
Ly a e https://m.edso00.ru/7a9693al
Y TIOJTUCaXapu/ibl)
77 MoHocaxapuabl: pU3HUecKue cBOicTBa bubnnoreka [JOK
U HAXO0XXJEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpumeHeHue TI0K03bl, €€ 3HaUEHUE B bubnuoreka [IOK
KU3HEAEATENBHOCTH OPTaHU3Ma https://m.edsoo.ru/5e61122d
HcaxapHbpl: caxaposa, MajJbT03a U
79 famocsap Haxox CIE)HC B IIPUPOJIE U bubmoreia HOK
' A PHPOA https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXaPHUJIOB
80 [Tonmcaxapuapl: CTpoeHHUE bubmmoreka [JOK
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https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7

MaKpOMOJIEKYJ, U3NYECKUE U
XMMHUYECKHE CBOICTBA, TPUMEHEHUE

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

81 [ToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexa LHOK
4 https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha
82 OIpe/IeICHUE J0IU BbIXO/a IPOIyKTa bubmoreia OK
p POAYK https://m.edsoo.ru/7fde47ef
pEeaKIM OT TEOPETUYECKH BO3MOXKHOTO
Cucremaru3anus U 0000IICHUE 3HAHUI bu6mmorexa [IOK
83
0 paszaeny https://m.edsoo.ru/08d4364c
KontponbHas paboTa mo teme
84 "Kucnopoacoaepxaiiue OpraHu4ecKue bubmorexa [JOK
poa | ACPAAIIIE Op https://m.eds00.ru/42c6678e
COCIMHCHHS
AMUHBIL: KJTaccu(pUKaIns, CTPOCHHE
85 MOJIeKYJI, o0mas Gopmyiia, nzoMepus bubmorexa HOK
ya, oot PMY I, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NUYECKUE CBOWCTBA
86 XUMUYeCKUe CBOWCTBA aMU(PaTHIECKUX bubnmnorexa [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWIIMHA,
87 0COOCHHOCTH XMMHUYECKHUX CBOUCTB bubmorexa HOK
https://m.edsoo.ru/39cd21f1
aHUJIMHA
88 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubnunoreka [JOK
anupaTHIECKUX aMUHOB https://m.edso0.ru/eal38763
AMWHOKHUCIIOTBI: HOMEHKJIATYpa U
89 nzomepusl, pusnueckue CBoiCcTBa. bubnnoreka [JOK
OtnenbHbIC PEICTABUTENH O~ https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, bu6mmorexa [IOK

HX OMOJIOTHYECKOE 3HAYCHHE

https://m.edsoo.ru/77df705a
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https://m.edsoo.ru/42c6678e
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amMuHOKHuCIIOT. CHHTE3 U IruapoJm3
IENnTHa0B

benku kak npupoHbIe TOTUMEPHI;

bubmuoreka [JOK

o1 CTPYKTYPBI OCITKOB https://m.edso0.ru/429e9899
N bu6mmoreka [IOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB httos://m.edsoo.ru/6237306d
A3o0TcoiepKallue reTepoluKINIecKre
93 COGZ[I/IHGHESI. HyKJIeI/IH(I))BBIe KUCJIOTHI: bubnmorexa LHOK
https://m.edso00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYecKas poilb
[Ipaktuueckas paborta Ne 4. Pemenue
94 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
"A30TcoAepKallre OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coeguHeHus"
[IpakTuueckas pabora Ne 5. Pemenue
95 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunoreka [JOK
"Pacrio3HaBaHue OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
COeTMHEHMIT"
KonTponbhas pabota no teme
96 " A30TCoJIepIKaIie OpraHnIecKue bubmmorexa [JOK
., https://m.edso0.ru/ce561bc7
COCIMHECHHUS
OcCHOBHBIE TTOHATHUSI XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUHN U bu6mmorexa [IOK
METO/BI UX CUHTE3a —II0JIMMEPU3ALIUS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHC AU
08 IInactmaccel. Y Tunuzanus u bu6mmorexa [IOK
nepepadoTKa MIacTHKa https://m.edso00.ru/82242e0f
99 DnacToMepbl: HaTypaTbHbBIN bubmuotexa [JOK

CHUHTCTUYCCKUC KAYUTYyKHU. Pe3una

https://m.edso0.ru/246103ec



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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Bonokna: HaTtypanbHble,

100 HUCKYCCTBEHHBIE, CHHTETUYECKIE 1 bubnnorexa LIOK
Y ’ ' https://m.eds00.ru/5963a601
[ToyimMepsl CCMATEHOTO Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue
101 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 1 Bubmaorexa ITOK
" P A " https://m.edsoo.ru/3aebd77a
Pacnio3HaBanue mracTMace U BOJIOKOH
O00011IeHIE U CUCTEMATHU3ALIS
102 M3Yy4YCHHOTO MaTepuasa 1mo TeMe 1 bubmorexa HOK
" v P " https://m.edsoo.ru/6a22bh1e8
BBICOKOMOEKYIIIPHBIC COSTUHEHUS
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie  IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl

1 AtoMm. CoctaB aTOMHBIX sjiep. XUMUYECKUN 1 0 0 bubmmoreka [JOK
a1eMeHT. M30Tonbl https://m.edso0.ru/59c112ee

5 CtpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB, 1 0 0 bubmmoreka [JOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukamnus XuMrHIecKux 3JeMEHTOB (S-, 1 0 0 bubnuorexa [IOK
p-, d-, f-amemenThI) https://m.eds00.ru/61294af9

4 Pacrnipenenenuie 31eKTpOHOB 110 ATOMHBIM 1 0 0 bubmmoreka [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB

5 3J'IeMeII-:TOB B OCHOI;II){OI\?; BO30YKIEHHOM 1 0 0 bubnnorexa [JOK

v https://m.edsoo.ru/8149e846

COCTOSIHUM

5 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 0 0 bubmuoreka [IOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas
crucTeMa XMMHUYeCKuX amemMeHToB []. U. bubnuoreka [{OK

7 B y 1 0 0
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM https://m.eds00.ru/16957c01
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 0 0 bubnuotexa [JOK
IIPOCTHIX U CIIOKHBIX BELIECTB 110 IPYIIIAM U https://m.edso00.ru/f8468927
neproam

9 CucreMaru3anus U 0000IIeHNE 3HAHUI 10 1 0 0 bu6nunorexa LIOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

TEMC

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

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

bubnunoreka LIOK

10
Bonopoanas cBsizb. MexMoIeKysspHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
11 aToMOB. CBS3b JIEKTPOHHOM C TYpBbI bubmmorexa [JOK
' P TPYXTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOECHHUSI. TUIIBI Bbu6mmoteka [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIICCTB
14 [IonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubmmnoreka HOK
IIpencrasnenune o0 KOJUIOUIHBIX pacTBOPax https://m.edsoo.ru/da2c70e4
HcTuHHbIE pacTBOPHI: HACHIIIICHHBIE U
15 HeHaCLIH_IeIfHI:Ie I;.CTBO UMOCTh brbmmorexa [IOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoOsI BhIpaKEHUSI KOHIICHTPAIIUU bubmuoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemrenue 3aiau ¢ uCnosib30BaHUEM NMOHSATUI
17 "MaccoBas J0Jd PacTBOPEHHOIO BemecTna" bubnnorexa [JOK
. P P . ’ https://m.edso0.ru/785e0ab4
MOJISIpHAST KOHIIEHTpAITUs
18 Knaccudukanus u HoMeHKIATypa bubnunorexa LIOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMaru3anus 1 0000IIeHNE 3HAHUH 110 bubmuoreka [{OK

TEMC

https://m.edsoo.ru/8d2c6a3a



https://m.edsoo.ru/8fad2942
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Kontposbnas padota mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U

bu6nmoreka [IOK

20 [leproanueckas cucTeMa XUMUYECKUX
pHOA . https://m.edso00.ru/70a60aa4
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"
Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKOM U OPraHUYE€CKON XUMHUH.
21 3aKOH COXpaHEHUs MAacChl BEIIECTB; 3aKOH bubmmorexa LIOK
p ’ https://m.eds00.ru/6335cdd2
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PeaKIHIX
99 TernoBbie 3G HEKTH XUMUYECKUX PEaKIHiA. Bbu6mmoteka [JOK
TepMoxuMuyeckure ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHUECKUX Bu6moteka [IOK
peakuuii 1 TEpPMOXUMHUYECKUM YPaBHEHUSIM https://m.edso0.ru/87b13954
CKOpoCTh XMMHUYECKOHN peakuuu, e€
24 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanu3 u kaTanuszatopsl
25 ['oMOreHHbI€ U reTEepOreHHbIE PEAKIIUU
ITpakTuyeckas padora Ne 1 mo teme "BnusHue
26 a37MYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHUYECKON PEeaKIIun
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o reme "BnusiHue
28 a3JMYHBIX (DaKTOPOB Ha MOJIOKEHUE bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBECHS
29 OnektponuTrdeckas aucconuanus. CuibHbIe bu6nunorexa LIOK

1 ciabpie AIeKTpoauThl. CTeneHb

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



https://m.edsoo.ru/70a60aa4
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IUCCOLIMAIIAN

Honnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bubnunoreka LIOK

30 .B i H
pactsopos. Bozopoaustii noazarexs (pH) https://m.edso00.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronye B bubmuorexa [JOK
pacTBOpax AJIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKUE PEAKIIUU B PaCTBOPAX bubmorexa HOK
P " P P https://m.edso0.ru/2e3daeb0
3JIEKTPOJIUTOB
33 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubnnoreka [JOK
Bakueine oKUCIUTEIN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnnorexa [JOK
Oananca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB bubmmorexa [IOK
P P p P - https://m.edso00.ru/93fb97d2
36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK
A&P https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa LOK
atp https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuoreka [IOK
TeMe " XHUMHUUYECKUE PEaKIUK" https://m.edsoo.ru/c161eb85
KonrtponsHas padota no Teme "Xumuueckue bubmuoreka [JOK
39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [lepunoanyeckon
40 CHCTEeME XMMUYECKUX drmeMeHToB []. H. bubmuoreka [{OK
MeneneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PU3MYECKHE CBONCTBA HEMETAJIIIOB
41 AnioTponusi HeMeTauIoB (Ha puMepe bu6muoreka [JOK



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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KHCJIOpOJia, cepbl, hocdopa u yriepoia)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyuenue, pusndeckue u

bubnunoreka LIOK

42
XUMHYECKUE CBOMCTBA. [ 'uipuibI https://m.edsoo.ru/0aa8f613
I"aymoreHsl: HaX0XKIECHHUE B IPUPOAE, CIIOCOOBI
43 noy4yeHust, GU3n4IecKue u )fmfnqe(mne bubmorexa HOK
Yq ’ https://m.eds00.ru/4e223795
CBOICTBa
l"anorenoBonopoabl. Baxkneiue
44 KHACIOPOACOIEPIKAILUE COEAUHEHUS Bubmiorexa OK
poAcoacpatl s https://m.edso0.ru/6b3255e6
rajJoreHOB
JlabGopaTopHbIie 1 MPOMBIIIICHHBIC CTIOCOOBI
45 MOJIy4eHHs rajioreHoB. IIpumenenue Bubmiorexa OK
yi P N https://m.edsoo.ru/6971aca4
rajJoreHOB U UX COEeIMHEHUH
[IpaxTnueckas padora Ne 4. Pemenue
46 DKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME Bubmiorexa HOK
" P " https://m.edsoo.ru/8b26fecd
T"anorens!
Kucnopo: mabopatopHbie U MPOMBIIIIICHHBIC
47 CHOCOObI MOMy4YeHUs, PU3NIECKUE U bubmuoreka [IOK
xumuueckue coiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCIIOpOJia U 030Ha
bu6nunorexa LIOK
48 OKCHUIBI U TIEPOKCHUIBI
A p a https://m.edso0.ru/5¢8816a0
49 Pemtenue 3amay pa3sInyHBIX THIIOB bubnmorexa LOK
Aap https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKIEHHE B IPUPOJIE, CIIOCOOLI
50 HOE eHUs (I)I/I3I/I‘ICCKI/II)G E XUMHUYECKHE bubmmorexa [JOK
Yq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubmunoreka IHOK
51 CepoBoaopo, cyab(umabt uosmorexa I1

https://m.edso0.ru/7¢c875999
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Kucnopoacoaepikariue CoeTMHEHHSI CEPHI.

bubnunoreka LIOK

52
OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Permenue
53 SKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u bubmorexa LOK
) P " 8 P https://m.edsoo.ru/Oafb05e4
e€ coeIMHEeHUS
A3OT: HaX0JIeHUE B PUPOJIE, CIIOCOOBI
o4 NoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa [JOK
},rq ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPHUIBI
Kucnoponconepskanue coeinHeHs a3oTa. bubnuoreka [IOK
55 . .
OcoOeHHOCTH CBOWCTB a30THON KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A3OTHBIE yI0OpEeHMS https://m.eds00.ru/129f5059
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI
dop PP bubnunoreka LIOK
S7 MOJTy4YeHHUsI, PU3NICCKUE U XUMHUYECKHE
M https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunel u pochun
58 Oxkcunsl hocdopa, pochopconepxarme bubmuoreka [IOK
kucnoTel. Conmu pochopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa 1 ero coeTMHEHUH. bubmmnoreka HOK
dochopubie ynoOpeHus https://m.edso00.ru/a218070a
ITpakTryeckas padora Ne 6. Pemenue
60 AKCMEPUMEHTANIbHBIX 337a4 110 TeMe "A30T U brbmmorexa [TOK
P 8 " https://m.eds00.ru/8175ac3f
dbocdop 1 Ux coeqMHEHUS
VYrinepos: Hax0XKJI€HUE B IPUPOJIE,
61 annoi3 (f[nHHe Moﬂ nduka En'p(bi:mqecxne u bubmmorexa [IOK
p Uﬂ T https://m.edsoo.ru/1eb19f9e
XUMUYECKHE CBOWCTBA, TPUMEHEHHE
62 Oxcun yriepoaa(ll), okcua yriepona(1V), bubmuoreka [{OK
YrOJbHAS KUCIIOTA U €€ CONN https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK
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https://m.edso00.ru/6029b609

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

64 noJy4eHus1, GU3NIECKUE U XUMHUECKUE bubamorexa LIOK
M https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcun kpemuus(1V), kpeMHueBast KUCIOTAa, bubmmoreka [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH. bubmotexa [JOK
66 CTeK10, ero ToNyHeHHTe, B CTEK https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuoreka [{OK
teme "Hemeramibt" https://m.edsoo.ru/6e864db5
" " bubmmoreka [JOK
69 KonTponbHas padora o Teme "HemeTarisl https://m.edsoo.ru/d0A84CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON PaboTHI, bubmmnoreka HOK
KOPPEKIHs OIUO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
7 CHUCTEME XMMUYECKUX DJIIEMEHTOB. bubnuoreka [{OK
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000J109€K aTOMOB METaJJIOB
79 O6mue Gpuznueckre CBOMCTBA METAIIOB. bubnunorexa LIOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
but6mmorexa [IOK
73 Cnuael MeTaiioB. Koppo3usi meTanioB https://m.edsoo.ru/42b872e3
74 Pemenne 3ama4 pa3nuyHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN PST HAPSKSHUIMA bubnuotexa [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

MeTauioB. O01IMe CoCOOBI MOTyYeHUS
METAJIIOB

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

O6mas xapakreprucTuka MeTayioB |A-rpymmsl
[lepuonnueckoil cUCTEMbI XUMUYECKUX
ajeMeHTOoB. HaTpuii u kanuii: monydyeHue,

bu6nmoreka [IOK

76
(du3nUecKre U XUMHUYIECKUE CBOWCTBA, https://m.edsoo.ru/e12c26b3
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COCIMHEHU I
Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leproaudyeckoi cucTemsl
77 XAMUYECKHX JIEMEHTOB. Maruui v KaJIbI[Ui: bubnunoreka LIOK
noJiyuyeHue, GU3nYecKue 1 XUMHUIECKHe https://m.edso0o.ru/7c3e49c0
CBOWCTBA, IPUMEHEHHE POCTHIX BEILECTB U
UX COEIUHEHUN
78 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmmorexa LIOK
A yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHU: ony4yeHue, Gusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AM@oTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHAA
80 AIFOMHUHMS, THAPOKCOKOMITJIEKCHI aJIFOMUHUS bubmorexa LOK
- THAD ’ https://m.edsoo.ru/5d12d318
UX PUMEHEHNE
81 Pemenue 3anay pa3nu4HbIX TUIIOB
ITpakTuyeckas pabora Ne 7. Pemenue
82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa LHOK
" P " https://m.edso0.ru/27a4af43
MerTasuibl IJIaBHBIX MOATPYIIT
OO1m1ast xapaKTepUCTHKA METAJIIOB TOOOYHBIX
. bubmuoreka [{OK
83 nonrpynn (b-rpynmn) [Teproanueckoit

CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB

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



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

dusnyeckne ¥ XMMHUUIECKHE CBOMCTBA XpoMa u

bubnunoreka LIOK

84
€ro COCIMHEHUM, UX IPUMEHEHUE https://m.edso00.ru/9911bef3
Baxwuerime coeMHEHUs Maprasiia.
85 IlepmaHranat Kajus, €ro OKMCINTEIbHEIC bubmorexa LOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
dusnueckue U XUMUYECKHE CBOMCTBA JKeje3a
86 U ero coenuuenuii. [lonydenue u npuMeHeHne bubmorexa HOK
a ’ yi P https://m.edsoo.ru/1b7f8741
CILIaBOB JKeJIe3a
87 duznYecKre U XMMUYECKHUEe CBOMCTBA MEJIU U bubnuoreka [{OK
€€ COCIMHECHNM, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
du3nyeckre 1 XUMHUYECKHE CBOMCTBA IIMHKA B
88 €ro COeIUHEHNH, UX IPUMEHEHNE bubmorexa LIOK
8 ’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
[IpaxTnueckas padora Ne 8. Pemenue
89 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa OK
" P " https://m.edso0o.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemrenne 3a1a4d pa3IMyHBIX THIIOB bubmorexa LIOK
At p https://m.edsoo.ru/a8b83d83
01 O06001eHre U cucTEMaTU3aIsS U3YYCHHOTO bubnnorexa [JOK
Marepuania o teme "MeTaysr" https://m.edsoo.ru/e91fe975
bubmmoteka IIOK
92 KourpoabHas padora o teme "Meramibr"
R P https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubmuoreka [JOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOHIHBOTO
94 a3BHUTHA deoBeyecTBa. [1oHATHE 0 HAYUHBIX bubmorexa LIOK
P ’ i https://m.eds00.ru/080fe1f0
METOHaX MCCIIENOBAHMUS BEIIECTB
95 HayuHble mpuHIIMIIBI OpraHu3alyu bubnuotexa [JOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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XUMHUYECKOTO MTPOU3BOICTRA.
[TpombInIIEHHBIE CITOCOOBI TTOTYYCHUS
BaXKHEHIIINX BEIIECTB

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

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH 1 bubmuorexa [IOK
Cpedbl U €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XUMUA U 3J0pOBbE YesoBeKa. JIekapcTBEeHHBbIE 1 bubnmnoreka HOK
CpeacTBa https://m.edsoo.ru/a6552721
08 Xumus uiy. Ponb xumun B o0ecrieueHuun 1 bu6nmorexa LIOK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckne n map@roMepHBIe CpeACTBa. 1 bubnnoreka [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTEIIbHBIC U KOHC HOHHBIC 1 bubmmorexa [JOK
P TPYKH https://m.eds00.ru/61e69003
MaTepuabl
101 XUMHS B CEJIbCKOM X03siiicTBe. OpraHnyeckue 1 bubmuoreka [JOK
1 MUHEpaJbHbIE yIOOpEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 1 bubmuoreka [IOK
Teme https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
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https://m.edsoo.ru/db979c70




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

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

11

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, M30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dIEKTPOHHBIC OPOUTAIIH ATOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIILHOCTD, CTEIEHb OKHCJICHUS,
XAMHYECKass CBs3b (O- M T-CBs3b, KPaTHBIC CBSI3U), THOPHIM3ALHS
aTOMHBIX oOpOuTasel, KpHUCTaNIM4ecKas pemeéTka, Mojb, MOJIIpHast
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMS, PacTBOPEI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIIIEPOIHBIN
CKeneT, (yHKIMOHAlbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dopmymna,  u3zomepuss  (CTpyKTypHas,  reomerpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHUCIIOPOJI- U a30TCOAepXkalllie COEAMHEHMsI, OMOJIOrMYeCKU aKTUBHBIE
BeIlecTBa (YIJI€BOAbI, KUPBI, OENKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUYECKUX pEaKUHUi (OKUCINTEIbHO-BOCCTAHOBUTENIBHbBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTtumble U HEOOPAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AUCCOIUAIINS, CTETIEHb UCCOLMALUU, OKUCIUTENb,
BOCCTAHOBUTENb, 3JEKTPOJIIM3, CKOPOCTh XUMHYECKOW peakiuw,

XHUMHYECCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpPUST XMMHYECKOTO CTPOEHUS OpPraHu4YEeCKUX
BemectB A.M. BytnepoBa, Teopus 3JIEKTPOTUTHUIECKON THUCCOIUAIINH,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUU, MHUPOBO33PEHUECKHE
3HaHHA, JCKAIUMEC B OCHOBC IIOHHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTCMHOCTHU
XUMUYECKUX SIBIICHUW, COBPEMCHHBIC TMPEACTABICHUS O CTPOCHUH

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpCaACTaBJICHUA (6] MECXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOIAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX

14

(dakToNOrMUeCKue CBEACHHS O CBOMCTBAaX, COCTaBe, IOIYYCHHH U
0€e30IIaCHOM  HCIIOJIb30BAHMHM  BAXKHEWIINX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATETbHOCTH

YCJIOBCKA

1.5

oOuIye HaydHblE NMPUHIUIBI XMMUUYECKOTO MPOU3BOJACTBA (Ha NpuUMeEpe
IPOM3BOJICTBA CEPHON KHUCIOTHI, aMMMaKa, METaHOJa, I[epepaboTKu

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

2.1

XapaKTCPHBIC IMPU3HAKN u B3alMOCBA3b N3YUCHHBIX HOHﬂTHﬁ,
MNPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHUA IIPHU OIMMCAHUKW CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C TOHATUSIMH M TPEICTABICHUSIMHU
JIPYruX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO MOHUMAaHUsI U OOBSICHEHHS

CYIIHOCTHU MAaTCPUAIBHOI'O CAUHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

HAaUMEHOBAHUS XHUMHYECKHX COCIMHEHHUM MCKAYHAPOAHOI'0 COHO3a
TeopeTquCKOﬁ n HpHKHaZ{HOP’I XAMHUU W TPHUBUAIIBHBIC HA3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OPraHu4CCKux U

HEOPraHWYECKUX COCIUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUIl COCTaBJIeHHUsS (POpMYyN HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POpMYJ1 OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUEC BCHICCTBA, CaMOCTOATCIIBHO BLI6HpaTB OCHOBAaHHA H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKrue BCIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHsA U

KPUTEpUU IS KIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TPU3HAKaM (YHCITY W COCTaBY pPEarupyrolidX BEIIECTB,
TerioBoMy A(PdEeKTy peakiud, W3MEHEHHIO CTeNeHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaln3aTopa)

CdopMUpoBaHHOCTh YMEHHUSI XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB [lepuoanueckoit cuctemsr . U.
MenpeneeBa 1 UX BaJ€HTHBIE BO3MOXKHOCTH, UCIIOIb3Ysl MOHATHS S-, p-,

d-3JeKTpOHHBIE OPOUTAIH, PHEPTETUIECKUE YPOBHU




CdopMupoBaHHOCTh yYMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMH COECIUHEHHH IO

IIEpUOJIaM U IpyIIam

CopMUpOBaHHOCTh YMEHHSI COCTAaBISITH YPaBHEHHS XHUMHUYECKUX

peakLMii ¥ paCKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.2

YPAaBHEHUs pEaKkUMil pa3IMYHBIX THIIOB; IIOJHBIE M COKPALIEHHBIE
YpaBHEHHSI pEaKIii HOHHOTO OOMEHa, YYUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TH peakluu UAYT J0 KOHIIA

7.3

peakuuii THAPOIM3a, PEaKlUil KOMILIEKCOOOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pPEaKLMOHHOU
CHOCOOHOCTH OPraHUYeCKUX COCIMHEHMH OT KpaTHOCTHM M TUIa
KOBQJIEHTHOH CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT OCOOEHHOCTEH peann3alnuy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHUS pEaKIUN

8.2

XapaKTCPHBIC XUMHUUYCCKUC CBOICTBA BEIIIECTB COOTBCTCTBYIOIIINUMU

DKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh yYMEHHUS XapaKTepU30BaThb COCTaB W BaKHeHIINe
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpynmnam coeMHEeHUM (IIPOCThIE BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(DUPBL, CIUPTHI, (PEHOIIBI, aTbAETHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXKHBIE 3(QUPBI, >KUPBI, YIIEBOJbI, aAMHHBI,

AMUHOKHUCIIOTBI, OCITKN)

10

ChopMHpPOBAaHHOCT, YMEHHUS TPOBOJUTH PACUYETHl IO XUMHUUYECKHM
dbopMynaM W ypaBHEHHUSIM XHUMHUYECKHUX pEaKIUN C HCMOJIb30BaHHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

10.1

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

JIOJIeH pacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH WM 00BEMHOM JT0JIH, BHIXO/1Aa TIPOJIYKTA PEAKIIUH

10.3

TEIUIOBOTO 3P deKTa peakuuit

10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYECKOH (pOopMyIIbl BelecTBa




11

Binanenue cucremoil 3HaHUM O METOJaX HAYYHOTO IMO3HAHUS SBJICHUI
MIPUPO/IbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSATD
ATU 3HAHUS TPHU KCIEPUMEHTATBLHOM HCCIICIOBAHUM BEIIECTB U IS
OOBSICHCHUS XUMHUYECKUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JCATCIIbHOCTU YCJIOBCKa U B HOBCGI[HCBHOI‘/'I KHN3HU

12

ChopMUpOBaHHOCT YMEHHUS TPUMEHATh (UCIOJIB30BATh) 3HAHUS O
COCTaB€ U CBOWCTBaX BEIIECTB [UII AKCIEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHBIC XMMHUYECKUE 3HAHUA JUIS OOBSCHEHUS W TPOTHO3UPOBAHMS
SBIICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; JUIsl TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

13

CdopMUpOBaHHOCTh YMEHHSI IUIAHUPOBATH M MPOBOAUTH XUMHUYCCKHIA
OKCHEPUMEHT (MOJIyYCHHE M HW3YYCHHE CBOWCTB HEOPraHUYCCKHX H
OpPraHWYeCKHUX BEIICCTB, KAUYECTBCHHBIC PEaKIUU  YIJICBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHCIOPOJCOACPIKAINUX OPraHUYECKHX BEIICCTB,
pelieHue AKCIIEPUMEHTAITLHBIX 3aaq 1o pacro3HaBaHHIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJCHHUEM IMPaBUII
Oe3omacHoro  oOpalleHHss C  BEMIeCTBaMH H  JIaOOpaTOPHBIM
obopynoBanruemM; GOpMYIUPOBATH IIEJIH HCCIECIOBAHUS; IPEICTABIATH B
pa3nuaHON  (opMe pe3ynbTaThl dIKCICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MacCOBOW MHpOpMAIH, ceTh VIHTepHeT u
Jpyrue), KPUTHYECKH aHAIM3UPOBAaTh XHMUYECKYI0 HH(OpMaluio,
nepepabarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOM 3a1aueit

15

CchopMHpOBaHHOCTh ~ yMEHHUsSI NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBaTh HHGOPMAIMIO C TO3UIMHA 3KOJIOTHUECKOH Oe30MmacHOCTH
MOCJIEICTBUIM OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU 4YeNIOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAass CMBICI II0Ka3aTelsl MpeAciIbHON
JOIYCTUMOW KOHILIEHTpalluM, M TMOACHATh Ha IpHUMepax CHOCOObI
YMEHBLIEHUS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKA




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXAEHHOE COCTOSIHUSI aTOMOB. OJEKTPOHHAas

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux 23nemeHtoB J[.M. Menaeneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUW IO
NepuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTBIX

BCHIICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJNIMYECKasi, BOJIOPOIHAS)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIE B3auMo/ieiicTBU. BerecTra
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THUIBl KPUCTAIUIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Krnaccudukamuss — XMMHUECKHX — peakUuil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ hexTh XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs

1.8

OOpatumble peakuuu. XUMHYeCKoe paBHOBecue. DakTophl, BIUAIONIME HA

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

3J'ICKTpOJII/ITI/I‘-ICCKaSI JUucconranus. CunbHbIC U cla0bie SJICKTPOJINUTHI. Cpe;[a
BOAHBIX PACTBOPOB BCHICCTB: KHCIIAA, HeﬁTpaﬂLHaH, oIej1o4Has. Crenenb

nucconuani. Peakmy HOHHOTO 0OMEHa

1.10

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)

pacTBopa

1.11

CriocoObl BeIpaXKeHHS KOHIICHTPALUU PACTBOPOB: MAaCCOBasi A0JISI PACTBOPEHHOTO
BELIECTBA, MOJIIpHAas KOHLEHTpauus. HacelllleHHble U HEHAaCBILEHHBIE

pacTBOpPBL, paCTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBGI[GHI/IG BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM PH. MeTobl AeKTpoHHOTO OanaHca




1.13

DEeKTPOIN3 PaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeuHenuii. Homenkiarypa HeopraHm4ecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEHINIMX METAUIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aJTFOMUHHA, IIUHK, XPOM, JKele30, MeIb) U MX coequHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUECKUE CBOMCTBa BaXHEWINMX HEMETAUIOB (TaJOreHOB, CEphbI, a30Ta,
dochopa, yrmepoga M KpEeMHHS) HW  UX  COCAWHCHHNA  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNI )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PAa3JIMYHBIM

KJj1accaM

2.5

#HPar##H#  nentudukanms HeopraHmuecKux coeanHeHui. KagectBeHHbIe

PCaKMyu Ha HCOPraHNYCCKUC BCIICCTBA U HOHDBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. bytnepoBa. YTriaepoaHbIil CKeIeT OpraHUuYeCKONH MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3H. S- M P-CBs3HM. SP3-, SP2-, SP-rHOpHAM3ALUU
opOuTaneif aTOMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckuii pPAA. I/I30Mep1/1;1 H U30MCEPhbI

3.2

[lonsitTue o  QyHkumoHanbHOM  rpynmne.  OpueHTalMOHHBIE 3 (EKThI

3aMEeCTUTEIIEN

3.3

[IpencraBnenne o kiaccuUKaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstne o

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3NioKeHUE, KPEeKUHI, u3omepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB ITUKIOATKAHOB C  MAaJIbIM

pa3MepoMm 1uKIiIa. Peakuuy npucoeIMHEHUs U PaauKalbHOTO 3aMEIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU IPUCOEINHEHUs (TaJoreHUpPOBAaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATAlLlUs), TOPEHUs, OKUCIEHUS WU
noauMmepusanuy. IIpoMblluieHHblE UM J1a0OpaTOpHBIE CIIOCOOBI  MOJIyYEHMS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJUEHOB: PEAKIMH IPUCOCTUHECHUS




(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyueHue

AJIKaAUCHOB

3.8

Anxunbl. XMMHUYECKHUE CBOWCTBA: peaKIMH MPUCOEIUHEHUs (TaloreHUpPOBaHUE,
TUAPUPOBAaHUE, TUApATalus, TUIPOraJlOTeHUPOBAHUE) KaK CIIOCO0 MOIYYCHHS
IIOJINMEPOB M JAPYrUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJIs1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBa O€H30JIa: PEAKIUH  AJICKTPOPUIHHOTO
3aMELIEHUs, MpUCOEeIUHEHUs (TUIpUpOBaHME, TajoreHupoBaHue). Peaxius
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Toiyona. [lomydenuwe OeH3ona.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoa.

Crioco0bl MoTy4eHHs! ¥ TIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIO0POI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS — HaJlU4us
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIHOCOO  MOJNyYeHMS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
Ilomyyenue oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApAaTalus OSTHIICHA.
OTUJECHITIMKOIb U TIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoMcTBa (eHosa (peakuuu ¢ HaTpueM, THUAPOKCHAOM

HaTpusi, Opomom). [lomyuenue eHona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIUU Ha KapOOHMJIBHYIO TpYIIYy (peakuus «cepeOpsHOro
3epKanay, B3aumoseiicreue ¢ ruapokcuaom meau (11). IMomyyenue nmpenenbHbIX
QJIBJICTU/IOB: OKHUCIIEHUE CIHPTOB, THUIpaTalys ameTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PC€aKu OKUCIICHUS all€TOHA

3.13

Kap6OHOBBIe KHUCIOThl. XHMHYECKHE CBOICTBa MMpEaACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIIOT: OKHCICHHUE
AJIKaHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme OpeaACIIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxubie »¢upsl u kupbl. CHocoObl TOMYyYEHUS CIOXKHBIX J(PHUPOB.
O6parumocth peakuuu dTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(PUPOB B
MUIIEBOH W TMap(IOMEPHONW TPOMBIIUICHHOCTH. JKUpPBI Kak CIOXKHBIE A()HUpHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOHCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBIJICHHE, >KUPOB Kak CIoOco0
MIPOMBIIIJICHHOTO TOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCJIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT




3.15

XUMHUYECKUE CBOMCTBA TIJIIOKO3BlI: pEaKUUM C YYacTHEM CIHMPTOBBIX H
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4ECHUE B KU3HEAEATEIILHOCTU Opranusma. Jlucaxapuiael: caxaposa, MaabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuabl. ['maponus
nucaxapunoB. [lomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmana: TUApPOIU3, KadeCTBEHHas
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB Uemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN ENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHUIMH Kak IPeACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKHCIOTHI U O€nKH. AMHHOKHCIOTHI Kak aMm(oTepHbIe OpraHWYeCcKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOWCTBa OEJIKOB: TUIPOJIU3, J€HATypalis, KaueCTBEHHbIE (LBETHBIE) PEAKIIMU

Ha OenKu

3.18

CrpoeHue u CTpPYKTypa NOJUMEPOB. 3aBUCHMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHus: MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U NoJuKoHAeHcanuu. Kiaccuduxanms

BOJIOKOH

3.19

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paClIO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OPraHNu4YCCKUX Coe)II/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

XuMmus B TOBcenHEBHOHM xwu3Hu. [lpaBuna OGe3zomacHON paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEITbCKOE XO35ICTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HedTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HedpTH U e€ nepepaboTka (IPUPOIHbIE

VCTOYHUKH YTJIEBOIOPOJIOB)

4.3

XUMUA U JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIoIIe cpeabl W €ro
nocnenctsus. Oxpana rugpocdepsl, MOUYBBI, atMocdepsl, GIopbl U (GayHbl OT
XUMHYeCcKoro 3arpsisHeHus. IIpobrema oOTX0J0B M MOOOYHBIX TPOIYKTOB.

AJ'IBTCpHaTI/IBHBIe HNCTOYHHKHU SHEPIrUu




O6H_II/I€ MNpEACTABICHUA O IPOMBIIIICHHBIX crocobax IMOJIYYCHHUSA XUMHUYCCKUX

BEIIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 nBetHas ~ Metawuryprus.  CTeko M CWIMKaTHash  MPOMBIIUIEHHOCTb.
[Ipombinennass ~ opranudeckas  xumus. Cppp€ a8 OpraHu4ecKoin
MIPOMBIIIJICHHOCTH

5 HHHPar### Tunbl pacuETHBIX 38129
#H##Par###PacdéThl Macchl BelIeCTBA WIM 00BbEMA Ta30B IO H3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJJHOTO U3 YYACTBYIONINX B PEAKIIUU
BEIIECTB

5.2 ##HPar####Pacuérel TeruioBoro s exTa peakuu

5.3 #H##Par###PacuéTbl 00bEMHBIX OTHOIIICHUH Ia30B MPU XUMUYCCKUX PEAKITUAX

5.4 #i##Par###Pacuérel Maccel (00BEMaA, KOJTMYECTBA BEIICCTBA) MTPOIYKTOB

' peaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par##PacuéTel MaccOBOU MM 0OBEMHOM JTOJIM BBIXO/1a MIPOJIYKTA PEaKIIuU
' OT TEOPETUIECCKH BO3MOXKHOTO
###Par#t#PacuéTsl Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUH,

5.6 €CJIM OJTHO M3 BEIIECTB JaHO B BUJE PACTBOpA C OMpeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEIIECTBA

57 ##H#Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUN «MACCOBAsI IOJIS», «MOJISIpHAs

' KOHIIEHTPALIU», «PACTBOPUMOCTH
#H#Par##H##HaxoxneHre MoJIeKyIsIpHOM (POPMYIIBI OPraHUYECKOTO BEIIECTBA MO
5.8 €ro TIOTHOCTH M MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €0 COCTaB, UJIH 110

IPOAYKTaM CrOpaHus




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus; 10 knacc. yrinyonennoe ooyuenne Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

2. Xumus; 11 knacc. yrmyonennoe ooyuenune Epemun B.B., Ky3ssmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO
«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1. Xumus; 10 knacc. yrinyonennoe ooyuenne Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiynnna B.B. O01iecTBO ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M31aTenbeTBO
«IIpocsemienue»

2. Xumus; 11 knace. yrinyonennoe ooyuenune Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkinonepHoe odmiectBo «M3aaTenbcTBO

«IIpocseieHue»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET

https://edsoo.ru/

https://resh.edu.ru/

https://urok.apkpro.ru/

chemistry.ssu.samara.ru - "Opranudeckast XuMusi' DJICKTPOHHBIN yU4eOHUK
JUTs cpeiHelt Kokl (aBTOpHI - JlepsOuna, Kantapus, ConoBos,
Camapckuii yHuBepcurert, kad. opr. xumun) OO0beMHas U XOpOIIIOo
WJUTIOCTPUPOBAHHAS AJIEKTPOHHAs KHUTA. PazMmerena Ha caiite xuMmpaxa
Camapckoro YHuBepcuTeTa. (= cnit.ssau.ru )
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