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INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma 1o XMMHHM Ha YPOBHE CPEIHEro 00IIero oOpa3zoBaHMs
pa3pabotana Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS
denepanbHON o0pa3oBaTeIbHON IIPOrPaMMBI CpEIHEro o0uiero
obpaszoBanusi(POII COO), npencraBineHHbIX B PenepanbHOM rOCyAapCTBEHHOM
obpazoBarensHOM crTangapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHus
yueOHOro mpenMera «XuUMHUs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoii
denepauny, peanus3yoOIIUX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOTpamMMbl, U
OCHOBHBIX TNOJIO)KCHMM «CTpareruum pa3BUTHS BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHSI HAa YpOBHE YIIyOJEHHOIO M3Y4YEHHUs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4HOro oOpa3oBaHus ywammuxcs 10-11 xmaccos.
W3ydyeHue nmpenMera, peaqu3yeMoe B YCIOBUAX JAU(PepeHIupOBaHHOTO,
npouibHOro OOy4YeHHMs, MPU3BAHO OOECIEeYUTh OO0IIEe00pa30BaATENbHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIMMYIO ISt
aJanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSAM KM3HU B COLMYME, a TAKXKE IS
MPOJOJDKEHUs OOy4YeHHsS] B OpraHM3alusx MpoGecCHOHAIBHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBJIAECTCS OJHOW U3 MPUOPHUTETHBIX TUCLHUIIINH.

B nporpamme no XuMHM Ha3HayeHuE IMpeaMeTa «XHUMHS» MOoJydaeT
NoAPOOHYI0  MHTEPIPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COIEp>KaHUs,
pe3ysbTaToB OO0y4yeHUs U TpeOOBAHMN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBHUIETENBCTBOM TOMY SBJISIFOTCS CJIEAYIOUIUE BBIIOJHIEMBIE MPOIPAMMON II0
XUMUU QYHKLIHH:

e HH()OPMALMOHHO-METOJUYECKAsl, pealu3alus KOTOpoil obOecrieuyrnBaer
NOJlyYE€HUE NPEJCTABICHUS O ILENAX, COJAEp)KaHUHM, OOIIeH CTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPECTBAMH IIpeIMeETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpOQuIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpUBaeT
onpeereHre: MNPUHLMIIOB CTPYKTYPUPOBAHUS M TMOCIEA0BATEIbHOCTH
U3y4eHUs y4eOHOro MmaTepuasa, KOJMYECTBEHHbIX M KAaUECTBEHHBIX €Tro
XapaKTePUCTHK; MOAXOJ0B K (POPMHUPOBAHUIO COJEP>KATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTENbHBIX JOCTHIKEHUHM OOYyYarolluxcsi B
paMKax HWTOTOBOM arTecTalud B (QopMe €IUHOTO TOCYyAapCTBEHHOIO
’K3aMEHa M0 XUMUHU.

[Tporpamma asist yrimyOIE€HHOTO U3YyUEHUS] XUMUU:

e YCTAaHaBIMBAeT MHBAapUAHTHOE IPEIMETHOE COAepX aHHe, 00s3aTesIbHOE
JUISL W3Y4YeHUsT B paMKax OTAENbHbIX Npoduiield, MmpexycMaTpuBaeT
pacmpenesieHue W CTPYKTypUpPOBaHUE €ro IO KJllaccaMm, OCHOBHBIM
coJIeprKaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;



e JaéT MpHUMEpHOE pachpeiesieHue y4eOHOTO BPEMEHH, PEKOMEHIYeMOTo
JUISl U3YUYEHUSI OTJICTBbHBIX TEM;

e IMpe/yiaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh M3Y4YEHHS Y4eOHOro
MaTepuaia ¢ y4€ToM JIOTMKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPHPETALHNIO LIeJIeH U 3a7a4 U3yYeHUsl IpeIMeTa
Ha yrIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIBHOM XapaKTepUCTUKH
IUTAHUPYEMBIX  PE3yJIbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTesibHOMN
MIPOrPaMMBbI CpeaHero o011ero oOpa3zoBaHUs (JIMUHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), @ TAaKXXE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIBHBIX ~ JEHCTBUI  OO0ydYaromerocs IO OCBOCHUIO
coJiepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XUMHUHU MPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YEeHHMEM XHMHUU Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBaHusa. 3a TmpejeilaMyd YCTAaHOBJICHHOM MporpaMMoi MO  XUMHUH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABIISIIONICH colepxaHusi yueOHOro mpeamMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpA €ro BapHATUBHON COCTaBIISIOINICH,
KOTOpas JOJHKHA OMPENENSThCS B COOTBETCTBHHM C HAIPABICHUEM KOHKPETHOIO
npoduiist 00yyeHusl.

B coorBerctBUM ¢ KoHuenrtyainpHbIMH modoxeHusmu DI'OC COO o
Ha3HAYeHUH TPEIMETOB ©0a30BOr0 M YIIIyOJIEHHOTO YpOBHEH B CHUCTEME
niddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpeaHero oO0Iero oOpa3oBaHHUS
XUMHUSL Ha YpOBHE yYriayOJEHHOTO W3yYEHMsI HAINpaBlI€H Ha pean3alulio
IPEEMCTBEHHOCTH €  MOCJIEIYIOUUM  3TalOM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUs B paMKax M3Yy4YCHUS CHEIUATIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JTUCIUIUIMH B By3aX W OPraHU3AIMIX CPEIHETO MpodheCcCHOHAIBHOTO
oOpa3zoBanusa. B 3Toil cBsi3u u3ydeHue mpenMera «XUMHUS» OPHEHTHPOBAHO
NPEUMYIIECTBEHHO HAa paclHIMpeHue W  yIUIyOJIeHUE TEOPETUYECKOU U
MPAKTUYECKON MOATOTOBKM 00yYarouuxcsi, BRIOpaBUIMX OINpeAesIEHHbIN TPO(HIIb
oOyuyeHusi, B TOM YHCIIE C MEPCHEKTUBOI MOCIEIYIOIIEro MOJIyYeHNUs XUMHUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuoHaibHoro oopasoanus. Hapsay ¢ atum,
B cBere TpedoBanuit ®I'OC COO k IUTaHHPYEMBIM pe3yibTaTaM OCBOEHUS
dbenepanpHOil  00pa30BaTENIBHOM MPOTrpaMMbl CPEIHEr0 OO0IIero oOpa3oBaHUs
u3ydeHue Imnpeamera «XUMHUS» OpPUEHTUPOBAHO TAaKXK€ Ha pelleHue 3aaad
BOCITUTAHUSI U COLMAILHOTO Pa3BUTHA 00ydaromuxcs, Ha GOPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUW pallMOHANIHM3aIid y4eOHOro Tpyaa u
0000IIEHHBIX CHOCOOOB  JEATENIBHOCTH, MMEIOIIUX  MEXKIUCIUIUTMHAPHBIN,
HAANPEIMETHBIA XapakTep.

CocTaBnsoliuMu  fipeAiMeTa « XUMHs» Ha YPOBHE YIIIYOJEHHOTO M3Y4YeHUS
ABIISAIOTCA  YriIyOnéHHele Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHu3alliyd COACPX aHUS ATUX KypCOB B IMporpaMMe IO XHMHH 32 OCHOBY



npuHaTel TnoJiokeHnst GI'OC COO o paznuuusx 0a30BOTO U YIUIYOJIEHHOTO
YPOBHEUN U3YUCHUS MIPEIMETA.

OcHoBy copepxkaHusi KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHWYecKass XHUMHs» COCTaBIIIE€T COBOKYIIHOCTh MPEAMETHBIX 3HAaHUN U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4YEHUs MpeaMeTa. JTa CHUCTeMa
3HAHMM MOJY4YaeT ONPEAENIEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Oonbluii  00BEM  (HAKTOIOTrHUECKOTO
Marepuana. Tak, Ha yrIyOJIEHHOM YpOBHE H3y4YeHHUs IMpeaMeTra obOecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIWYEHUS O0BbEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX U CBOMCTBAX WX COEIMHEHUN HA OCHOBE PACIIUPEHUSA U YIIyOIeHHS
NPEICTaBICHUNA O CTPOCHHM BEIECTBA, XUMHUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIHiA, pACCMaTPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOW KMHETUKU
u TepMoauHamuKku. W3yueHue mnepuoauueckoro 3akoHa u Ilepuoauueckoii
CUCTEMBl ~ XHMHYECKUX  DJJIEMEHTOB  Oa3upyeTcsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKHUX IMPEACTABICHHUIX O CTPOCHUH aToMa. XUMHYECKas CBS3b
OOBSICHSIETCS] C TOUKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHHUH Mpu e€ 00pa3oBaHuu U
pa3pylIeHnH, a TaKKe C TOYKH 3PEHUsS] MEXaHU3MOB €€ oOpazoBanus. M3ydenue
TUTIOB ~ peakuuid  JomojHseTcs  (GOpMHpPOBAHHMEM  MPEACTABICHUM 00
IEKTPOXUMHUYECKUX MPOIIECCAX U AJIEKTPOIN3E PACIJIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnmdeckoil XUMHH TpPHU PACCMOTPEHHH PEAKIIMOHHOW CHOCOOHOCTH
COEJIMHEHUN yliensieTcs 0co00e BHUMAHUE BOMPOCaM 00 3JIEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIAX U MEXaHU3Max PeaKIuil.

Ocoboe 3HaueHWEe HMeeT TO, YTO Ha COJEp)KaHWe KypCOB XHMHHU
yIIyOJIEHHOTO YPOBHS U3YUEHUS JUIS KIACCOB OMpeAenEHHOr0 mpoQuiis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHHM K oOueld cucreme
PEIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHUE CMEXXHBIE MPEAMETHI. Tak, HampuMmep,
B COJIEpKaHUM TpeAMeTa ISl KJIACCOB XMMHKO-(DU3NYecKOro npoduis 00Jblioe
3HaueHHue OYyIyT UMETh DJIEMEHTHl y4eOHOro Marepuana mno obmei xumuu. [lpu
U3YYEHUU NpeIMeTa B JaHHOM Cly4yae akLEeHT OyneT cleiaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHUW B XUMHH U B (DU3UKE: aTOMHO -
MOJICKYJISIpHAsi Teopusi (MOJICKyJIApHas Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUS
MacChl M DHEPryH, 3aKOHBI TEPMOJUHAMHKH, HJICKTPOJN3a, MPEACTABICHHUS O
CTPOEHUU BELIECTB U JIPYTOE.

B To ke BpeMs B COJAEp)KaHUU TpeaMeTa i KIAaCCOB XHUMHKO-
ouosiorndyeckoro npodusis OONBIINN yIEIbHBIA BeC OyJIeT UMETh OpraHuyecKas
xumus. B 3TOM cimydae mpepocTaBisieTcsl  BO3MOXKHOCTh — JUisl  OoJiee
OOCTOSITEIPHOTO ~ PACCMOTPEHUSI ~XUMHUYECKOM  OpraHm3aiud  KIETKH  Kak
OMOIOTMYECKON CHCTeMBI, B COCTaB KOTOPOW BXOMAAT, K TIPUMEPY, TaKHe
CTPYKTYpHBbIE KOMITOHEHTHI, KaK JHUMHUABI, OEJKH, YIJIEBOAbI, HYKJICHHOBBIC
KUCTOTHI U apyrue. [lpu 3ToM 3HAHHA O COCTaBe M CBOWMCTBAxX IMpEACTaBUTEICH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BEIIECTB CIIY>KaT OCHOBOM Ui HU3y4eHUS
CYLIHOCTH IpOoIecCOB (POTOCUHTE3A, AbIXaHUs, TUILIEBAPCHHUS.



B mnnane ¢opmupoBaHus OCHOB HAyYHOTO MHPOBO33PEHMSI, OCBOCHHS
OOIIEHayYHbIX METO/IOB MO3HAHUS U OMBITA TPAKTUUYECKOTO MPUMEHEHHUS HayUHbIX
3HaHUU W3yYeHHEe IpenMera «XHMHsS» Ha YINIyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4E€OHBIMH IIpeaIMETaMH, BXOJSALIMMH B COCTaB
npeaIMeTHbIX obsacteil «EcTtecTBeHHO-Hay4Hble NpeAMeETh», «MaremaTuka |
uHpopMaTuka» 1 «PycCkuil A3bIK U TUTEPATYPAY.

[Ipu w3ydyennu yueOHOrO mpenMera «XUMHS» Ha YIIyOIEHHOM YPOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHEro oduero oopa3oBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENIEHHON 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHUU KaK O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Pemre Hue
TOM 3a7auyd Ha YIUIYOJIEHHOM YpOBHE M3yY€HHs MpeaMeTa Mpearnosaraer
peanu3anurio TaKuX LeJe, Kak:

e (opMHUpOBaHME TMPEACTABICHUI: O MaTepUaJbHOM E€IUHCTBE MHUpAa,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SBJICHUM NPUPOJABI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylled poiu B O0ECHeYeHHH
YCTOMYMBOIO  pa3BUTHUSA  4YEJIOBEYECTBA: B  PELIEHUU  IpodiieM
HKOJIOTUYECKOM, SHEPreTUUECKOW U MUILEBO O€30MacHOCTH, B Pa3BUTHU
MEULMHBI, CO3JaHUHA HOBBIX MAaTE€pPHAJIOB, HOBBIX MICTOYHUKOB 3HEPIUH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIL30BAHMS, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTypbl YEJIOBEKAa, a TAKKE HKOJIOTHYECKU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 370POBbIO U IPUPOAHOM CPEIIE;

e OCBOCHHME CHUCTEMbl 3HAHUW, JIEKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: (PyHIaMEHTAIbHBIX
IOHATHUM, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUSA XUMMUYECKUX DPEaKUUi, O
XUMHUYECKOM PAaBHOBECUU, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIKX
Hay4HBIX MPUHLINNAX XUMHYECKOTO ITPOU3BO/ICTBA;

e (opmupoBaHue y oOyJaromuxcs OCO3HAaHHOIO ITOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKMX 3HAHUU JJIs1 OOBSCHEHHS
KJIIOYEBBIX HJIEH M MPOOJEeM COBPEMEHHON XUMHH, Ui OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIIUX ECTECTBEHHO-HAYYHYIO IPUPOLY;
IPAaMOTHOTO pelIeHus MPoOJIeM, CBI3aHHBIX C XUMHEH, MPOrHO3UPOBAHNUS,
aHaJlM3a U OLIEHKH C MO3ULUNA SKOJIOTHYECKOM 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M TPOU3BOJACTBEHHOM JEATEIHLHOCTH YEJIOBEKA, CBSI3AHHOWU C
XUMUYECKUM  TPOU3BOACTBOM, HCIIOJB30BAaHUEM U  MepepadOoTKOU
BEILIECTB;

e yriayOJieHWe TPEACTABICHMM O  HAyYHbIX  METOJax  IO3HAHMS,
HEOOXOIUMBIX JJIsi MPUOOPETEHUS YMEHHI OpPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XMMHUYECKUX SIBJICHHUM, HMMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON IEATEIIBHOCTH U TOBCEIHEBHOM KU3HU.



B mane peanmzanuu mepBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
GYHKIUNA TIETOCTHOM CHCTEMBI CpPeHEro OO0IIero oOpa3oBaHMs TMPU HU3yUYEHUU
npeqMera  «XuUMHS» Ha  yraOyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKUE LIEeTU U 3a/1a4H, KaK:

e BOCHHUTaHHE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBICHUA MPHUPOJIHI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIAIHBIX HCCIICOBAHUN B XUMUHU, (HOPMHPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAllMU K OOYYCHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHMIO  HAa  OCHOBE  YCBOCHUS
00I11eUeIOBEYECKMX [IEHHOCTEMH;

e pa3BUTHEC MMO3HABATEIIBLHBIX MHTEPECOB, MHTEIUICKTYIBHBIX U TBOPUYECKHX
CIoCcOOHOCTEHW oOyuaronmuxcs, (GopMHpoBaHHE y HHX CO3HATEIHLHOTO
OTHOIICHUS K CaMOOOpa3oBaHHWIO W HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCJIOBHUIO yCHENTHOUN MPpodeCCUOHAIBHON U OOIIIECTBEHHOU IS TEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0POBOM 00pase KHU3HHU;

e (opmMupoBaHHEe yMEHHUW W HaABBIKOB Pa3yMHOIO MPUPOJIOMNOIb30BAHMUS,
pa3BHUTHE YKOJIOTUUYECKOHN KYJIBTYphI, MPUOOPETEHUE OIBITa OOIIECTBEHHO -
MOJIE3HOM HKOJIOTMYECKOMN AEATEIIBHOCTH.

OO01Iee 9nCiI0 9acoB, MPETYCMOTPEHHBIX ISl M3yUYCHUS] XUMUU Ha YTIIYOJICHHOM
YpOBHE CpeaHero odiero obpasoBaHusi, cocrapisier 204 yacoB: B 10 kimacce —
102 ygaca (3 yaca B Hepento), B 11 knacce — 102 gaca (3 yaca B HefIeN0).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

Teopernvyeckne 0CHOBbI OPraHUYeCKON XUMHUH.

[IpenMer W 3HAYEHHWE OPraHUYECKONM  XHWMHH, [MPEIACTABICHHE O
MHOT000pa3uK OPraHUYECKUX COCIUHECHUI.

ONEKTPOHHOE CTPOEHUE aToma YIJIepoAa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BaneHTHble BO3MOYKHOCTHM aToMa yriepoaa. XHUMHUYECKas CBS3b B
OpraHMYECKUX COCIMHEHUSX. Tumbl THOPUAM3ALMKA AaTOMHBIX OpOuTasen
yraepoja. Mexanu3mbl 00pa30BaHusl KOBAJICHTHOUM CBsI3U (OOMEHHBIN U JIOHOPHO -
aKLUENTOpHbIN). TUIBl NEpEeKpbIBaHUA AaTOMHBIX OpOWTallel, G- M T-CBS3U.
OpnunapHas, ABOWHAas W TpoiiHas cBsi3b. CrocOOBI pa3phiBa CBA3EH B MOJIEKYyJax
opraHuueckux BeniecTB. [loHsATHe O CBOOOAHOM paaukane, Hykieoduie u
aneKTpodue.

Teopust cTpoeHus opraHuyeckux coeauHeHuid A.M. bytiepoBa u
COBPEMEHHBIE TPEJICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOEHUS
OpPraHWYeCKUX COeIMHEHUN. MOoNeKynspHble H  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble (OPMYJIBI  Pa3IMYHBIX BHJOB: pa3BEPHyTas, COKpaIméHHasd,
ckenetHas. M3omepus. Buubl u3oMepuu: CTPYKTypHasi, HPOCTPaHCTBEHHAS.
OnextpoHHbIC YP(EKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
U Me30MEepHBIA 3D PEKTHI).

[IpencraBienne o KiaccupuKauud opraHuveckux BemiectB. IloHsTue o
dbynkuuonanpHoM rpymme. ['omonorus. ['omonornyeckue psasl. CuctemMaTudeckas
HOMeHKJIaTypa opranudeckux coenuHeHui (IUPAC) u TpuBmanbHbIC Ha3BaHUS
OTACJBHBIX TPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKaAIM OpraHuYecKuX peakiuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUUA B OPraHUYECKOU XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M WX MPEBPAIICHUI:
O3HAKOMJICHHE C O00pa3laMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MpPH HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEH MOJEKYI
OpraHWYECKUX BEIIECTB.

YraeBoaopoasbl.

Ankanpl. ['oMosoruueckuii psiji aikaHoB, o01Ias popMyIia, HOMEHKIATypa 1
M30MEpHs. DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI alKaHOB, SP -
ruOpuan3anys aToOMHBIX OopOuTaneil yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.



XVWMHUYECKHE CBOMCTBA QJIKaHOB: PEAKLUUU 3aMEIICHHS, W30MEpU3alNH,
JNErHIpUpOBaHMS, [UKIN3alNH, TMPOJIN3a, KpeKuHra, ropenus. [IpencraBienue o
MEXaHU3M€ Peakluid paJuKaIbHOrO 3aMENICHUS.

Haxoxnenue B npupoze. CriocoObl MoTydeHus: ¥ IPUMEHEHHE aJIKaHOB.

[Muknoankansl. OOmas ¢popmMyina, HOMEHKIaTypa U uzomepus. OcobeHHOCTH
CTPOCHHMSI M XHMHUYECKHX CBOMCTB MalblX (IUKJIONPOINAH, UUKIOOyTaH) u
OOBIYHBIX (IIMKJIONEHTAaH, UKIOTEKCaH) HUKI0anKkaHOB. CrocOObl MONy4YeHUS U
MIPUMEHEHUE [IUKIIOATKAHOB.

Ankenbl. ['omonornueckuii psj aiakeHoB, oOuias ¢hopmyia, HOMEHKIATYpa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKCHOB, Sp°-
ruopuau3anms aTOMHBIX opOuTaned yriepona, 6- W m-cBiA3u. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @OU3NYECKHEe CBOMCTBA aAJKEHOB.
XHWMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS, 3aMEUICHUS B O-ITOJOKECHHE
IpU JBOMHOM CBSI3U, MOJUMEpU3aluu U okucieHus. [IpaBuiio MapkoBHHKOBA.
KauecTBeHHbIE peakuu Ha JBOMHYIO CBsA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankagueHoB (CONpsKEHHbBIE, U30JIMPOBAaHHBIE,
Kymyaupogarnuvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS U XMMUUYECKHUX CBOMCTB
CONpsDKEHHBIX  AWeHoB, 1,2- u  l4-npucoeaunenue. Ilonmumepuszanus
CONPSKEHHBIX JUeHOB. CrIoCOObI MOTYyYEHUs U TPUMEHEHUE AJIKaUEHOB.

Ankunbl. ['oMosorudeckuii psij alkuHOB, 001Ias popmysia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKWHOB, SP-
ruOpuan3anys aTOMHBIX opOuTanel yriepona. du3nyeckue CBONMCTBA aKHHOB.
XVWMHMUYECKME  CBOMCTBA:  PEaKUUMU  [PUCOCAVHEHMS,  JUMEpPU3alud U
TpUMEpPH3ALMH, OKHCIIeHN. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOLIUX KOHILIEBYIO
TpOIHYIO CBs3b. KauecTBEHHBIE peaklK Ha TPOITHYIO CBA3b. CIIOCOOBI OTyUeHHUs
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue YriaeBoJOpobl (apeHbl). ['OMONOTrMYECKUil psii apeHOB,
oOmast opMyIia, HOMEHKIATypa U U30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuEe MOJeKynbl OeH3ona. dusmyeckue CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30/1a U €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIIEHHs B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJIHOM paJuKaje, PEeakUuy IPUCOEIUHEHMS, OKUCIEHHE T'OMOJIOIOB
oenzona. I[lpencraBienne 00 OpPUEHTUPYIONMEM JCHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEPE aIKWIbHBIX pAJUKAJIOB, KapOOKCUIBHOM,
TUIPOKCUIIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupodia. [lomumepusanus ctupona. CrocoObl MorydeHus U
IPUMEHEHUE APOMATUYECKUX YTIIEBOIOPOIOB.

[Tpupoausiii ra3. [lomytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yroip U npoayktel ero nepepadorku. CriocoObl nepepaboTku HedTH:



MEPETOHKa, KPEKWHT (TEPMHYECKHUH, KaTaTuTUYECKUi), PUGOPMUHT, MHUPOJIU3.
[TpomykThl mepepabOTKH HEPTH, X TPUMEHEHUE B TIPOMBIIILIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEK/y pa3IUYHBIMU KJIACCAMU YIJI€BOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMeIlleHUs] TajloTeHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, [HAHOTPYMIY,
aMmuHorpymmy. JlelicTBue Ha TrajJOreHNPOU3BOAHBIE BOJHOTO M CIHUPTOBOIO
pactBopa wWEnNoYn. B3anmonencTBue QUrajgoreHajJkaHOB C MarHMEM W IIUHKOM.
[Tonsitue 0 METAJTIOOPTaHNYECKUX COEIMHEHMUSIX. Hcnonb3oBanue
raJIOTEHNPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBbITY, TEXHUKE U TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTANbHBIE METOJbl W3Yy4YEHHs] BEIIECTB M HX MPEBpAILCHUI:
U3yueHUe (PU3HYECKUX CBOWCTB YrI€BOJOPOJOB (PACTBOPUMOCTH), Kau€CTBEHHBIX
peakimii yrieBoJOPOJOB Pa3IUYHbIX KIAaccoB (oOeclBeurBaHUE OPOMHOM WM
WOJIHOM BOJIBI, pacTBOpa IEpMaHTaHaTa Kallisd, B3aMMOJICWCTBHE alleTUJIeHa C
aMMHa4YHBIM pacTBOpoM oOkcuzma cepebpa(l)), kadecTBeHHOe OOHapyKeHHE
yriepoja ¥ BOJOPOJAa B OPraHMYECKHX BEIIECTBAX, IOJYy4YCHUE OTUJICHA U
M3YUYEHHUE €ro CBOICTB, O3HaKoMJieHHE C KoJulekuusimMu «HedpTe» u «Yronby, ¢
oOpasllaMl TIaCTMacC, KaydyyKOB U pE3UHbI, MOJICIUPOBAHUE MOJIEKYII
YTJIEBOJIOPOJIOB U raJOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoaconep:xkamue opranudeckKue coeJuHEHUsI.

[Ipenenvubie ogHOATOMHBIE CHUPTHI. CTpoeHHE MOJEKYyd (Ha mpuMmepe
METaHOJIa W 9TaHoia). ['oMosormueckuit psn, obOmas Qopmyna, u3oMepws,
HOMEHKJIaTypa W  Kkiaccudukanusa. DPusnueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3U MEXAY MOJEKyJIaMU CIHPTOB.
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEIICHUS, Jeruaparaiiu, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU M  HEOPraHUYEeCKUMU  KHCJIOTaMH.
KauecTBeHHas peakiysi Ha OJJTHOATOMHBIE CITUPTHI. JIeliCTBME 3TaHOJIa U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl TMOMy4YeHUS W TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢uphl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (DU3NUECKUX U
XUMHYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STUJICHIJIMKOIb U TiulepuH. Dusznueckue Hu
XUMHUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMH, KAadeCTBEHHAs peakius Ha MHOrOaTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakluil HYKICOPUIBLHOTO 3aMelleHUS.
JleiictBue Ha opraHusMm 4enoBeka. (CrnocoObl TMOMydeHUST W NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aMUMHOE BIHMSHUE TUAPOKCOTPYHIBI H
O0eH30pHOTO sAfpa. dusznueckue cBoicTBa (eHosa. OCOOEHHOCTH XMMHUYECKHUX



cBoiicTB (enona. KadectBeHHsie peakimu Ha (eHona. TokcuyHOCTH (eHona.
Crioco0Ob! osyueHust U npuMeHeHune penona. enoapopmanbaeruiias cMoia.

KapOoHWIbHBIE COETMHEHNS — ATIBJAETH/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpynIibl. ['oMoJloruYecKkue psjibl alnbJAETUI0B U KETOHOB, 00Ias
dbopmyna, mzoMepusi U HOMEHKIarypa. DuU3WyecKHe CBOKCTBA aJbIAETUIIOB U
KETOHOB. XHMMHMYECKME  CBOMCTBA  albJErHJI0OB W  KETOHOB:  peakUuu
npucoeauHenus. OKHUCIEHNE allbJIETHA0B, KAYECTBEHHbBIE PEAKIIMU HA aJbJCTU/IbI.
CriocoObl ONTyYeHUs U IPUMEHEHHUE aJbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. @ u3ndeckue CBONCTBA
OJIHOOCHOBHBIX IPEAEIbHBIX KapOOHOBBIX KHCIIOT. BOIOpoaHbIE CBSI3HM MEXAY
MOJIEKyaMy KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKalUUA, PEaAKIUH C Y4YacCTHEM YTIJIEBOJAOPOJHOIO pajauKana.
OcoOE€HHOCTH CBOMCTB MYypaBbHHOW KHUCIOTH. [loHSTHE O TPOW3BOMIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTU CBOMCTB HEINpPEACIbHBIX M apOMaTUYECKUX KAPOOHOBBIX KHUCIOT,
JMKApOOHOBBIX KHUCIJIOT, TMAPOKCUKApOOHOBBIX KHUCIOT. [IpeacraBuTeny BbICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJEBAA,
JIUHONeH08as KUCIOThl. CrIOCOObI OTYUYEHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢gupbl. ['omosiornueckuili psa, obmias ¢gopMmyna, HU30MepUs U
HOMeHKJaTypa. dusnueckue U XMUMHYECKHE CBOWCTBA: THAPOJIM3 B KHCIOH U
HICJIOYHOU Cpeie.

XKupsl. Ctpoenue, pusnueckre 1 XMMHUUECKHE CBOWCTBA JKUPOB: THIIPOJIU3 B
KHUCIION U 11esiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIINX OCTATKU
HEIpeNeNbHbIX KUPHBIX KUCTOT. JKuphl B Ipupoe.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBonioB. Kimaccudukanus yrieBoioB (MOHO-, -
U rnonucaxapuipl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, rajakrosa, pubosa,
ne3okcupr6o3a. dusnveckue CBOCTBA M HaxokaeHUe B npupoae. DoTocuHres.
XUMHUYECKHUE CBOMCTBA TIFOKO3bI: PEAKIMUA C YYACTUEM CIIMPTOBBIX U aJbJICTUIHON
rpynn, CHUPTOBOE M MOJOYHOKHUCIOE Opokenue. IIprmeHeHWe TIIIOKO3bI, €€
3HAYEHUE B KU3HENEATEIbHOCTH Opranns3ma. /[ucaxapuipl: caxaposa, MaJbTo3a U
JakTo3a. BoccTaHaBaMBaroIMe U HEBOCCTaHABIMBAIOUIME aucaxapubl. ['uaponns
nucaxapunoB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTeH W ueutono3a. CTpoeHHe MakpoOMOJIEKysl Kpaxmalia, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMmajla M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOICTBa KpaxmaJya: TMApPOJIN3, KaYECTBEHHAs PEaKUHs C HMOJAOM. XUMUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOJydeHHe 3pupoB 1eintono3bl. [lonarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAJIBHBIE METOJAbl H3y4Y€HHUs BEIIECTB W HX IPEBpALICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX COUPTOB B BOJIE, B3aUMO/ICHCTBUE 3TAHOJIA C HATPHEM,
OKHUCJIEHHE 3THUJIOBOIO CIIMPTa B &JIbJETUJ HAa PACKaJEHHOW MEIHON MpPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpPTa AUXPOMATOM Kaiusl (BO3MOXHO MCIIOJIb30BaHME
BUJICOMAaTEPHUAIOB), KAYECTBEHHBIC PEAKIMM Ha aupAeruibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruppoxcumom  meau(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJEMCTBUE pacTBOpa TJIOKO3bl ¢ ruapokcuaoM Meau(ll), BzanmoneiicTeue
Kpaxmayua ¢ MOJOM, PEIICHHE SKCIEPUMEHTANBHBIX 3a4ad 1o TemaM «CHupThl U
¢deHnomnb», «KapboHoBbIe KUCHAOTHL. C10KHBIE 3(UPBD».

A3oTcoaep:kaniue OpraHnyecKue coeJMHeHusl.

AMHHBI — OpraHMYecKUE MPOU3BOAHBIE amMMmuaka. Knaccuukaus aMHHOB:
anndaTuyeckue M apoMaTUYECKUE; IEePBUYHbIC, BTOPUYHBIE U TPETHUYHBIE.
Crpoenue monekys, obmas ¢opMyiia, U30MeEpUs, HOMEHKIATypa U (pusnueckue
CBOICTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHNE, B3aMMOJCUCTBHE NEPBUYHBIX AMWUHOB C A30TUCTOW KHCIOTOM.
Conu anKniiaMMOHMS.

AHHIIMH — TIPEACTaBUTENb AaMHUHOB apoMarnyeckoro pspa. Crpoenue
aHwIMHa. B3auMHoe BiMsHUE rpynn aTOMOB B MoJIeKyse aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWMHA. KayecTBeHHblE peakiuu Ha aHuiIuH. CrnocoObl
NOJIyYeHUs] M NpUMeHeHHe anuparnyeckux amuHOB. [lonmyueHue aHunIMHA U3
HUTPOOEH301a.

AmuHokucioTel. Homenknatypa n uzomepus. OTaenabHble IPEeICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, ajlaHuH. @PU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKHE CBOICTBA AMHUHOKHCIOT Kak aM(OTEpHBIX OpPraHUYEeCKUX
COCJIMHEHUW, peaklMsl TNOJUKOHJEHCAMU, O0O0pa3oBaHHE NENTHUAHOW CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CHHTE3 U TUAPOIN3 NENTUIOB.

benku kak mnpuponHsle noguMepbl. IlepBuuHas, BTOpHUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHME CBOMCTBAa OEIKOB: THAPOJIN3, JEHATypauus,
KAueCTBEHHbIE PEAKIIMU Ha OEIKH.

DKCIEepUMEHTAIbHBIE METOAbl HM3YyYEHMs] BEUIECTB M MX IHPEBPALLECHUN:
pacTBOpeHHE OEJIKOB B BOJE, JACHATypalus OENKOB IpU HarpeBaHUM, LBETHBIC
peakuuu Ha O€NKH, pEIIeHHe OHKCHEPUMEHTANbHBIX 3aJad 10 TeMaM
«A3oTcoaepkalllue  opraHudeckue  coenuHeHus» U «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUN.

BbicoKOMOJIEKY ISIPHBIE COCTUHEHMS .

OCHOBHBIE MOHATHSA XUMHUHU BBICOKOMOJIEKYJISIPHBIX COECIUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPU3ALMH, CPEAHSS MOJIEKYJIApHas



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIUS.

[Tomumepubie Mmatepuanbl. [lnacTmacchl  (MMONMMATUIIEH, TMOJUIPOIUTICH,
MOJIUBUHWIXJIOPUA, TMOJHUCTUPOJ, TOJUMETUIMETAKpUIaT, MOJIUKApOOHATHI,
noJMdTUIeHTepedTanar). Y unusanus 1 nepepadboTka MiacTUKa.

DJIacTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETHYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonoxkHna: HaTypaibHbie (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAIIPOH U JIaBCaH).

[Tonumepsl CHEUaTBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISIINE MOTUMEPHI, OMOpa3iiaraeMble MOJTUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUMN:
O3HAKOMJIEHHE C 00Opa3liaMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4dyKOB, pEIICHHE DJKCIEPUMEHTANIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaumn.

Haxoxpaenue wmoJiekyJaspHOd (OpMysbl OPTraHUYECKOTO COEIUHEHUS MO
MacCOBbIM  JIOJIIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJICHUE
MOJICKYJISIPHOM  (POpMyJIbI OPraHMYECKOTO COCJAMHEHUS II0 Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJMYECTBY BemlecTBa (Macce, 00BEMY) IPOIYKTOB
peakIMu W/UIM HMCXOJHBIX BEIIECTB, YCTAaHOBJEHUE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WIIA CIIOCOOOB
MOJIYYCHHSI, ONpENeJICHUE JIOJIM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeamMeTHbIe CBA3U.

Peanuzanmsi MeXIPEeIMETHBIX CBS3CH MPU U3yYEHUN OPTAaHMYECKONH XUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TIOHATHH, TPHUHATHIX B OTIEIBHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO01mIue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SIBJICHUE, HAYyYHBIN (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccuukamus, HaONIOJEHUE, H3MEPEHHUE,
AKCHEPUMEHT, MOJEJIb, MOJICIIUPOBAHHUE.

@dusuka: Marepus, aroMm, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKya,
HDHEPreTUYECKUM ypOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHUE
BEILIECTBA, (DU3WYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUsl, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPO(DHBIA THUI TUTAHUS, OpOKECHHE,



dorocuHTe3, IBIXaHWE, OCJNKH, YIJIEBOABI, XHUPBL, HYKJICHHOBBIC KHUCIOTEHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTLTURO.

TexHoyOrUs: TUILEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHM,
MOIOIIHE CPENICTBA, MATEPUAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sep. XUMHUYECKUU dneMeHT. M3oTonsl. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YMCIIA. DHEPreTHUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanys XuMU4ecKkux 3J1eMeHToB (S-, -,
d-, f-amementsl). PacmpeneneHue dIEKTPOHOB IO ATOMHBIM — OpPOMTAJISIM.
DneKTpOHHbIE KOHPUTYpALIUK aTOMOB 3JIEMEHTOB MEPBOrO—4ETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHHM, 3JICKTPOHHbIE KOH(UTYpAIIM HMOHOB.
DIEeKTPOOTPUIATETBHOCTb.

[lepnognueckuii 3akoH u llepuonnueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
.. Menneneera. CBA3bp nepuoauyeckoro 3akoHa u llepumogmueckoit cucTeMbl
XAMUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEIIECTB IO TIpyNIaM U [EpHOJaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XUMHUYECKas] CBS3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAsi, HWOHHAs,
MeTajnyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIA H
JIOHOPHO-AKIENTOPHBIA. DHEPTHS U JyIMHA CBSI3U. [[0IspHOCTD, HANIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. KpatHelie cBsA3u. BopoponaHas CBs3b.
MexmoneKyIsspHbIe B3AaUMOJICUCTBUS.

BaneHTHOCT, M BaJICHTHBIE BO3MOYKHOCTHM aTOMOB. CBSA3b 3JIEKTPOHHOMH
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA!
KOMILUIEKCOOOpa3oBaTeb, JHUTraHAbl. 3HAYE€HHUE KOMIUIEKCHBIX COCIUHECHUH.
IToHsTHE O KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJIIpHOTO M HEMOJIEKYJSIPHOTO  CTpOCHMSA.  TuIibl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CnocoObl BBIpaKEHHUsSI KOHIICHTPAIlUU PaCTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAA KOHIIEHTpauus. HacbllieHHbIe 1
HEHACBIIIEHHBIE PACTBOPBL, PACTBOPUMOCTh. KpHCTamioruaparsl.



Krnaccudukaius u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBUATBHBIC
HAa3BaHUA OTJICJIbHBIX MPEICTABUTEIEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanuss XuMHUECKHX peakluii B HEOPTaHUYECKOW M OpraHMYECKOi
XUMHH. 3aKOH COXPAHEHUS] MACChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICH Usl
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PHeKThl XUMHUYECKUX PEaKIIHi.
TepMoXxrUMUYECKHE YPABHEHUSI.

CKOpOCTh XMMHYECKOW pEaKIiH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['oMoreHHbIE U reTeporeHHble peakinu. Katanus u katain3aTopsl.

OO6paTtumble 1 HeOOpaTUMbIE peaKkIMu. XUMHYecKoe paBHoBecre. KoHcTanTa
XUMHYECKOTO paBHOBecHs. DAKTOPHI, BIUAIOIIME HA TOJIOXKEHHE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATypa, AABJICHUE U KOHIIEHTPALMU BEILIECTB, YYACTBYIOIIUX B
peakuunu. [Tpunuun Jle Hlarense.

OnekTpoiuThueckas auccormaiys. CuibHble W ciaOble AJIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOAHBIX PacTBOPOB: KHUCJIOTHas, HEHTpasbHas,
nienounas. Bonoponusiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnurenb W BOCCTAHOBHUTENb. IIpolecchl OKHCIEHUS W BOCCTaHOBJICHMS.
BaxnHelmme OKHCIMTENIM W BOCCTAaHOBUTETW. MeETOJ 3JIEKTpOHHOIro OaiaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMsI BEIIECTB M WX MPEBPAILCHUI:
pa3lioKEHHWE TMEePOKCHAa BOJAOPOJAa B NPUCYTCTBUU KaTaau3aTtopa, MOJAENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEJEHUE PEaKIUii HOHHOTO 0OMEHa, OTpeIeIeHHe
Cpeabl PacTBOPOB C IMOMOULIBIO MHAMKATOPOB, W3YUYEHHE BIIMSHUS PATUUHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEAKIMU U TOJOKEHHE XHUMHYECKOIO
pPaBHOBECHSL.

Heoprannuyeckasi Xumus.

[lonoxenne HemerawioB B llepmogmyeckonl cucTeMe XMMUYECKUX
sanemeHnToB [[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. DU3MYECKUE
CBOMCTBA HEMETAJJIOB. AJUJIOTPOIUSI HEMETAJJIOB (HA MPUMEpPE KUCIOPOJia, CEphl,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJIlaMd M HEMETalUlaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WApUIIBL.
TonnuBHBIE SJIEMEHTBHI.

["anorensl. Haxoxaenue B mpupoje, CrocoObl MoydeHus, puznueckue u
XAMUYECKHE CBOMCTBA. [ aJloreHOBOIOPObl. BakHEUIIME KUCIOPOICOICpKAIINAEC
COEIIMHEHUS TaJoreHoB. JlabopaTopHbIe W TIPOMBIIIIEHHBIE CIIOCOOBI MOTyUYeHUs
rajgoreHoB. [ [ppuMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3on. JlabopatopHble ¥ MNPOMBIIIJIEHHBIE CHOCOOBI MOTY4YEHUS
kuciopona. Ouznyeckne U XMMHYECKHE CBOICTBA M NMPUMEHEHHE KHUCIOpOoJa U
030Ha. OKCUABI U NEPOKCHIBI.

Cepa. Haxoxpaenwe B mnOpupoje, CHOCOObI MNOMy4YeHHUs, (U3UUYECKUE U
xumuueckue cBoictBa. CepoBogopon, cynbbunbl. Oxcupn cepwi(1V), oxcun
cepol(VI). CepHucras u cepHast KUCIOTbI U uX coju. OCOOEHHOCTH CBOICTB
cepHOU KUCIOThL. [IpruMeHenne ceprl U €€ COETMHEHUMN.

A3zor. HaxoxneHue B Mpupoje, CHOCOObl MONMy4deHUs, (U3HUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbL. OKCUJIBI a30Ta. A30THUCTas U a30THAs
KHUCJIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [I[puMenenue a3ora
U €r0 COeIMHEHHNI. A30THbIE YTOOpEHUSI.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MONMydeHUs, (Pu3nueckue u
xummuueckue cpoiictBa. dochunsl u dochun. Oxcunbl Gocdopa, docdopHas
kuciota u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopubie
yA0OpeHus.

Yraepon, HaxoXJIeHWEe B TOpUpoJE. AJUIOTpONHbIE  MOAUUKAIUU.
duznyeckue W XHMHYECKHME CBOWCTBA IMPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriuepoaa(ll), oxcun yranepona(lV), yronbhHas kuciota u e€
coJii. AKTUBUPOBAHHBIN Yroiib, ancopOrus. DysiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. IIpuMeHeHre MpoCThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €rO
COETMHEHU.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOdydeHus, (puzndeckue u
xummuueckue cBorctBa. Oxcupa kpemuusi(1V), kpeMHueBas KHUCIOTa, CHIJIUKATHI
[IpumeHenue KpeMHus U ero coefMHeHn. CTEKI10, ero MoJly4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckoil cucTeMe XUMUUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CruiaBbel METAILIOB.

DJIEKTPOXUMHUYECKUNA  PsAJl  HampspkeHui MeTtawioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAITYPIus,
anekTpoMeramutyprus. I[lonsitue o koppo3uu meTtaioB. CrnocoObl 3aliMThl OT
KOPPO3HH.

O6mas xapakrepuctuka MeTawioB |A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX 7dyeMeHToB. Harpuii wu kanmuil: mnosydyeHue, QuU3MYECKHE W
XUMUYECKUE CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COSAUHEHUM.

O6mas xapakrepuctuka metamuioB |IA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii M KajblMil: MOoJy4deHue, (QU3UUYecKhe Hu
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE NPOCTHIX BEUIECTB U UX COCIUHECHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHWMI: TTONTy4eHUE, (U3NIECKUE U XUMHUECKHE CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIIECTBA M €ro coeauHeHuil. AMQOTepHble CBOWCTBA OKCHAA U
TUJPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6mias  XxapakTepuCTUKa MeTaioB Mo0ouHbIX moarpynn  (b-rpymm)
[lepronyueckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyuecKkre U XUMUYECKHUE CBOICTBA Xpoma U ero coeauHeHui. OKCuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpomartsl, HUX
OKHUCJIUTEINIbHbIE CBOICTBA. [losyueHne u mpuMeHeHue Xxpoma.

®duznyeckue M XUMUYECKHME CBOWCTBAa MapraHiia M €ro COEJIMHEHH.
Baxnenimue coenunennss Mapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

®du3nyecknue U XMMUYECKHE CBOMCTBA Keje3a U ero coeauHeHuid. OKCUpbl,
ruapokcuanl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u nmpuMeHeHHUE Kee3a
U €r0 CIUIaBOB.

Ou3nyecKrue U XUMAYECKHUE CBOMCTBA Meau U €€ coenuHennil. [lomyyenne u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[MuHK: monydyeHue, (U3MUECKHME W XUMHUYECKHE CBoMcTBa. AMdoTepHbIe
CBOICTBA OKCH/IAa U THAPOKCUA IUHKA, THAPOKCOKOMITTIEKCHI ITMHKA. [[puMeHeHue
UHKA U €r0 COeIUHEHUM.

DKCIEPUMEHTAIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M HUX MPEBPAILCHUI:
u3yueHue oOpaslloB HEMETAIJIOB, TopeHue cepwl, docdopa, xeneza, MarHus B
KHCJIOPOJIE, H3y4Y€HUE KOJUIeKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHE
IIEJIOYHBIX U IIET0YHO3EMEIbHBIX METAJUIOB C BOJOW (BO3MOYKHO HMCIIOJIb30BAHHE
BUJICOMATEPUATIOB), B3aMMOJICUCTBHE IMHKA W JKelie3a C PacTBOPAMH KHCIOT U
1IeJI0Yei, KaYECTBEHHbIE PEaKIIMY HAa HEOPTaHUYECKHUE aHUOHBI, KATHOH BOJOPOAA
U KAaTHOHbl METAaJJIOB, B3aMMOJIEUCTBHE TUIAPOKCHUIOB ATIOMHHHUS M IMHKA C
pacTBOpaMM KHCIJIOT M HIEJIOYEH, pEHICHUE SKCIIEPUMEHTANBHBIX 3a/lay [0 TeMam
«Tanorensry, «Cepa u e€ coeguHeHUs», «A30T U Gochop W UX COCTUHCHHS,
«Mertasibl TJIaBHBIX HOATPYNI», «MeTamibl HOOOYHBIX MOATPYIID.

XUMUA U KU3Hb.

Ponb xumum B o6ecriedeHu yCTOMYMBOTO pa3BUTHs yenoBeuecTBa. [lonarue
O Hay4HbIX METOJAaX TO3HAHUS M METOJOJIOTUM HAYYHOIO UCCIEAOBAHUA.
Hay4Hble mpuHUIUIBI OPraHU3aluu XUMUYECKOTO MPOU3BOACTBa. [IpoMblIlieHHbIE
CHOCOOBI MOTYYEHUS! BXKHEHIINX BEIeCTB (HAa MpUMeEpe MPOU3BOACTBA aMMHUAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblIIIeHHbIE CITOCOOBI TOJMYYEHHs] METANIOB U
CIUIABOB. XMMHYECKOE 3arpsi3HEHHE OKpPYXKAloLEHd CpeAbl U €ro IMOCIEICTBHS.
Poinb xumMun B 00ecriedeHNH SHEPreTHIECKON Oe30MaCHOCTH.

XuMusi H 310poBbe uenoBeka. JlekapcrtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuu B pa3BUTHHU MEIUIAHEI.



XYMHMsI TIAIIY: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC H00aBKU. Poiab xumun B
o0ecrieueHnH NHIEeBOi 0e30MacHOCTH.

Kocmetrnueckne u mapdromepubsie cpeactBa. beitoBas xumus. I[lpaBuma
0e30MacHOr0 MCMHOJB30BaHUS IpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOU
KU3HU.

XuMUsl B CTPOUTENHCTBE: BAXKHEUIINE CTPOUTENIbHbIC MaTepHualibl (IIEMEHT,
OeTOH).

XuMHSl B CEJIbCKOM X03siicTBe. OpraHuuecKue 1 MUHEpalbHbIE YI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHuaibl, KPACKU, CTEKJIO, KEpaMHUKa.
Marepuansl niis 3neKTpoHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3anaum.

Pacuétsl: Maccel BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB,
Macchl (00BbEMa, KOIMYECTBa BEIIECTBA) MPOJAYKTOB PEAaKIUMU, €CIU OJIHO U3
BEILIECTB MMEET NpUMeECH, Macchl (00BbEMA, KOJMYECTBA BEIECTBA) MPOJIYKTA
peaKkiuy, €ClIM OJHO W3 BELIECTB [JaHO B BHUJE pPAcTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIE PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA H MOJSPHOU
KOHIICHTPAIIMM BEILECTBA B PACTBOPE, JOJW BBIXOJA MPOAYKTA PEAKIHUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXNpeAMETHBIX  CBsI3€d NOpH  HU3yYyeHUH oOwmwed
HEOpraHndeckor xumMuu B 11 Kiacce ocymiecTBIs€TCS Yepe3 UCMOIb30BAaHUE KaK
OOIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHM, TaK M MOHATUNA, TPUHATHIX B OT/AEIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue eCTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJICHUE, HAyYHbIN (DaKT, TUIIOTE3A,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KiIacCU(UKalus, NepUOAUUYHOCTh, HAOIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJEIUPOBAHUE.

dusnka: Marepus, MHUKPOMHUp, MaKpOMHUp, aTOM, D3JEKTPOH, HPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb,
BEILIECTBO, TEJO, OOBEM, arperaTHoe€ COCTOSIHME BEIIEeCTBA, HJCAJIbHBIA Tra3,
dbuznyecKkre BEIUYMHBI, €IUHUIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buomorus: kieTka, opraHusm, 3Kocucrema, omocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HyKICHHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaibl, TOPHBIE TOPOIbI, MOJIE3HBIE WCKOTAEMBbIE, TOILIMBO,
pecypchl.

TexHoJIOrusl: XUMHYECKass MPOMBIIIIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepualibl, CEIbCKOXO03IMCTBEHHOE MPOM3BOJICTBO, MUIIEBAS MPOMBIIUIEHHOCTD,
dbapMmaiieBTHUYECKAS MIPOMBIILIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKHHMOHHBIX  MATCPHUAJIOB, J3JICKTPOHHAs
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOT'HH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOTPAMMBI 110 XUMHNN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3YyJbTATOB OCBOECHUS INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUsl BBIJEICHBI CIEAYIONIME COCTAaBIAIOINIME: OCO3HAHUE
OOYYaIOIIMMUCST POCCHMCKON TPaXTAHCKONW HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTH M CIHOCOOHOCTH OOYYarolUXCsi PYKOBOJCTBOBATHCA
OPUHATBIMA B OOIECTBE TPaBWJIAMM M HOpPMaMHd TIOBEJECHUS;, HAIUYUE
MPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYpPbl; CHOCOOHOCTh CTABUTH LIEJIU U CTPOUTD
YKU3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE peE3yNbTaThl OCBOCHUSI MpeaMeTra «XUMHUSD» OTpa)karoT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTUUYECKOU JESTEIHHOCTU
OOy4YaroIIMXcs B MPOIECCE peau3aiii 00pa3oBaTeIbHON AESTEIHHOCTH.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI TMpeaMeTra «XUMHUSD) OTpa)karoT
c(hOpMUPOBAHHOCTb OIbITA IO3HABATEILHON W MPAKTUYECKON JeATEIbHOCTU
oOydJarmuxcs B MPOLecCce peanu3alud 00pa30BaTeIbHON JESTEIHHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaaaHCKOT0 BOCIIMTAHMS .

OCO3HaHMsI 00YUYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBa)KECHUS K 3aKOHY U IIPABOMOPSIIIKY;

NPEACTAaBICHUS O COLUMAIbHBIX HOPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JCSATEILHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TO3HABATEILHBIX 3a7a4Y, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHWsI, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHAIU3E PA3IMYHBIX BUJIOB yU€OHOU JIEATETLHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEGHHS K HCTOPUYECKOMY W HAyYHOMY HACJIECIHUIO
OTE€YECTBEHHON XUMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B O0JACTH TEOPUHU M TMPAKTUUECKOTO
NPUIOKEHUSI XUMHUM, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAYyKU €CTh pe3yJbTar
JUIMTENIbHBIX ~ HaOJIOAEHUM, KPOIMOTJIMBBIX OSKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MIOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHHHM M IOCIEAYIOLIEM
aHainm3e MHQOpPMAIMK O MEPEIOBbIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO TIOBEICHHS,;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SIBJIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJCHUE U IOCTYNKH CBOMX TOBApHUILEH C
NO3ULINM HPABCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHMS IOCIIECICTBUN
MOCTYIIKOB;

4) popMupoOBaHMs KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370poBOro u Oe3omacHoro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmo/ieHns mpaBui O€30MacHOro oOpalleHusi C BElleCTBaMU B OBITY,
ITOBCETHEBHOM KM3HHU, B TPYAOBOU NESITENBHOCTH;

NIOHUMAaHUS LEHHOCTH MPaBWI HHIMBUIYAIBHOIO W  KOJUIEKTUBHOIO
0€3011acCHOTr0 MOBEJACHUS B CUTYAlMUSIX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIO/IEH;

OCO3HAaHMS TOCJIEACTBUNA W HENPUSATHS BPEAHBIX MPUBBIYEK (YNOTpeOeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HMCCIEI0BaTENbCKON
NeATEIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JIpYyruxX  BHUAX
NesATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTH€ B PEIICHUU MPAKTHUECKUX 3a1ad
COLIMaJIbHON HANpaBJIECHHOCTH (B paMKax CBOEIO KJlacca, LIKOJIb);

UHTepeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3inyHoro poaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUN 110 XUMUH;

yYBaXEHUS K TPYLY, JIOJAM TPyAa U pe3ybTaTaM TPYAOBOM AESTEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBUAYAJIbHON TpaeKTOPUU
oOpa3zoBanus, Oyaymed npodeccuu W peanu3alur COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUHU, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 1I€JIECO00Pa3HOr0 OTHOIICHUS K MPUPOAE KaK HCTOYHHUKY
CYILLECTBOBAaHHUSI KU3HU HA 3eMJIE;

NOHMMaHUsl TJ00ATBHOIO XapakTepa HKOJIOTMYECKUX MpOoOJieM, BIMSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOM Cpebl;



OCO3HAHUS HEOOXOJUMOCTH WCIIOJIH30BAHUS JOCTHIKEHUN XUMHUH JJIs
pELICHUS] BOPOCOB PALMOHAIIBHOTO MMPUPOAONIOIB30BAHHS;

AKTUBHOIO HENPHUATUA JIEWUCTBHM, MNPUHOCAIINX BpPEd  OKPYKAIOLIEH
NPUPOAHON Ccpefie, YMEHHUS MPOTHO3UPOBATH HEOIAronpusTHbIE SKOJOTUYECKUE
MOCJEACTBUA NMPEAPUHUMAEMBIX TEUCTBUI U MPEAOTBPAIIATH UX;

HaJMYUsl Pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OmbITa JEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHON, KOMMYHUKAaTUBHOW W COLIMAIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO TMPOTHUBOCTOATH HUICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HAyKU U OOLIECTBEHHOMN MPAKTUKU;

NOHUMAaHUSl CHeUU(PUKA XUMHUM Kak HAayKH, OCO3HaHMsS €€ PO B
GbopMUPOBAHMU PAIMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOIO
MpeACTaBICHUs] 00 OKPYKAIOIIEM MHUPE KaK O €JIMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U PEIIEHUU MpoOJIeM COXpaHEHUS
MPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUBUJIM3AlAN: B €€ TYMaHHCTUYECKOM HANPAaBICHHOCTH WU BAXKHOM POJM B
CO3/JaHMM HOBOW 0a3bl MaTEepUATBHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUYSCTBA — CBHIPhEBOM, IHEPIETUUCCKOM,
MUIIEBON M 9KOJIOTUYECKONW O€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPYJa U IKOJIOTHUECKH KOM(POPTHOM JKU3HU KaXJAO0r0 4YieHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAHHUSI CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIEro MUpa u
MPOUCXOJIANINX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 00OOCHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAayyHbIX (AKTOB U UMEIIIMXCS JAaHHBIX C IMEJIbI0 TMOJyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOJB30BaTh XWMHYECKHE 3HAHUS IS
penieHus MpooJieM B pealbHBIX )KH3HEHHBIX CUTYyAITUsX;

MHTEpPECa K MO3HAHUIO, UCCIIEA0BATENBCKON N1EATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYyYCHHUIO HOBBIX 3HAHUM MO XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM Tpy/a B Pa3iUMYHBIX chepax mpodhecCruoHATHHON
JESITETbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yIbTaThl OCBOCHUSI TPOrpaMMbl IO XUMHUHU Ha YPOBHE
CpellHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble Ui (QOPMHUPOBAHUS ~ MHUPOBO33pPEHUS  OOydarouuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHeuu(uKy METOJO0B MO3HAHMUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHHUE,
npoliecc, CUCTeMa, Hay4YHbId (paKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JpYyTHe);

YHUBEpCaJIbHbIE YYeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (pYyHKIMOHAIBHON
I'PaMOTHOCTH U COLIMAJIbHOW KOMIETEHIIMH 00y4JaroInXcs;
CIIOCOOHOCTB oOyuaromxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCUUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIC YueOHBIE
JICVCTBHS B MO3HABATEIBHON U COLMAIIBHON MPAKTHUKE.

MeranpeagMeTHbIe pe3yiabTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH W  PETYISTHBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe el CTBUS

1) 6a30Bble JJOru4yeckKme JAeicTBUsI:

CaMOCTOSITeNIbHO  (OpMYJNIMpOBaTh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENeNIATh LEJIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOIO MBIIICHUS:
BBIJICISITh XapaKTEpHbIC MPU3HAKKU TMOHATHM U yCTaHABIMBATh MX B3aHMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJIs1 OOBSICHEHUS OTACIIbHBIX (DaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHHMS W KPUTEPUU A KIAacCH(PHUKAIIMKA BEIICCTB H
XAMUYECKHUX PEaKIIN;

yCTaHABJIMBAaTh MPUYMHHO-CJICACTBEHHBIC CBS3M MEXIAYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHHS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B paccMaTpUBAEMBbIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUSI;

MPUMEHSITh B MPOIECCe MO3HAHUS HUCMOJb3yeMbIe B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) JJIEMEHTa, XHMH4YecKas ¢GopMmysa, YpaBHEHHE XHUMHYECKOU



peakuu — MpH pelIeHWH Y4eOHBIX IMO3HABATEIbHBIX W TNPAKTUYECKUX 3ajad,
IPUMEHSATh Ha3BaHHbIE MOJIEIIbHBIE MPEICTABICHUS JJIs BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCiIe0BaTEIbCKHE 1eHCTBUSI:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHMS BEIIECTB M XUMHUYECKUX
pEeaKIunii;

(bopMyIUpOBATh LENH U 3a/1a4H UCCIIEIOBAHUS, HCIIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIE BONPOCHI B KaueCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJisi (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJETh HAaBBIKAMH CaMOCTOSITENIBHOIO IUIAHUPOBAHHUS W MPOBEICHUS
YYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOII0AaTh 32 XOJOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (OpMYIUpOBATH
0000111eHHS U BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM MCCIENOBAaTEIbCKOM W IPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS TNPAKTUYECKUX 3a7ay, MPUMEHEHUIO PAa3ITHUYHbIX
METOJIOB [TO3HAHHS.

3) paboTa ¢ uHpopmMaumei:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHUKAX HMHPOpMaLMK (HAYYHO-
HOMYJIIpHAasl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MHGOPMALMIO Pa3IMYHBIX BUAOB U (Popm
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHMBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTh PA3JIMYHBIE METOAbI MPHU MOUCKE U
orbope wmHpOpPMAIMK, HEOOXOAUMOMN 11 BBINOJHEHHS Y4eOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCMOJIb30BaHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHbBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalIbHYI0  (opMy  mpeacTaBieHUs
uHdopmaruu (cxeMsbl, rpaduKu, TuarpaMMbl, TAOIUIIBI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAy4YHBIM $3bIK B KauyecTBE CpelacTBa IMpu padbore cC
XUMUYECKON uH(pOpMaleil: NPUMEHATh MEeXIpeAMeTHble ((usmyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIIbl, aOOpEeBUATYpPbl, HOMEHKIATYPY;

HCII0JB30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HAT'TIAJHOCTH.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KII3.CMOI‘/’I TCMBI B XO0IC JUaJiora /M
AUCKYCCHUH, BBICKA3bIBATh UJICH, q)OpMy.TII/IpOBaTB CBOH IIPCIJIOKCHUA
OTHOCHUTCIBbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3agdadu,

BBICTYNAaTh C MPE3EHTAIMel pe3yJlbTaTOB MO3HABATENHLHON NEATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMM MPH BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH padOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii Y4eOHOro MPOeKTa, U (hOPMYIUPOBATH BHIBObI
M0 pe3ysibTaTaM MPOBEIEHHBIX HCCIENOBAHUM MyTEM COTJIACOBAHUS TMO3MIMA B
X0/1e 00CYKJIeHUs U 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIE YHMBepPcabHbIe YueOHbIe 1eliCTBUS:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILIECTBIISITH CBOKO IIO3HABATEJIBHYIO
NEATENIBHOCTh, ONpeAesas €€ Leau M 3aJadd, KOHTPOJIMpOBaTb MU IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBaTh IpeJlaraéMblii ajaroput™M JEHCTBUM Ipu
BBIMIOJJHEHUHM Y4YEOHBIX M MCCIEAOBAaTENbCKUX 3a/ady, BbIOMpaTh Haubosee
3G (EeKTUBHBIA CcMOCO0 HX pEHIeHHs ¢ Y4€TOM MOJYy4YEHHsS HOBBIX 3HAHMM O
BEILECTBAX U XUMUYECKHUX PEAKIUAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb JCATEIBPHOCTH Ha OCHOBE CaMOaHaln3a |
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATHBI

[IpeaMeTHbIe pe3yabTaThl OCBOCHHUS IIPOTrPaMMBI 10 XMMHUHU Ha yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpPEIHEro oO0Iero oO0pa30BaHHS BKIIOYAIOT CHEHU(PUICCKHE
JUTSL y9eOHOTO MpeaMeTa « XUMHES HayIHbIC 3HAHMSI, YMEHUS U CIIOCOOBI ISHCTBHMA
10 OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO0 3HAHWMA, BUIbI JACATEIHHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHWW B PA3MYHBIX YUEOHBIX
CUTyaIUsX, a TAKXKE B PCaTbHBIX JKH3HCHHBIX CUTYAIIMSIX, CBI3aHHBIX C XUMHEH. B
nporpaMme ITI0 XHMHH TPEIMETHBIC pe3yJbTaThl TPEICTaBICHBI IO TOJaM
U3YYCHHUS.

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHUsSI Kypca «OpraHudeckas XuUMUS»
OTPAXKAOT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYCHWU OPTaHHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
pPa3BUTHUSI YEJIOBEUECTBA B PEIICHUU MPOOJIEM HKOJOTHUUECKOM, DHEPTeTUUECKON U



MUIIEBON 0€301acCHOCTH, B PAa3BUTHUU MEIMIIMHBI, CO3aHUN HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecriedyeHun PalMOHAIIBHOTO
MPUPOIOIIONH30BaHNSA, B (POPMUPOBAHUM MHUPOBO33PEHHUS M OOIIEH KYyJIbTYyphI
YyelioBeKa, a TakKe OHKOJIOTHYeCKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAaHUHM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIArar0IIMe MOHATHS — XUMHUYECKHUM JIEMEHT, aTOM, JIpO U AJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMa, TUOpUAM3alus AaTOMHBIX OpOWTalel, WOH, MOJEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIIEHUS, XUMHUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIEPOIHbIN CKENET, (PYHKIIMOHATbHAS
rpymnmna, pajaudkan, CTPyKTypHble ¢Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHasT W TMPOCTPAHCTBEHHas (TeoMeTpuyecKas,
ONTUYECKAs), M30MEPbI, TOMOJOTHYECKUH psJ, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKHE COECIMHEHUS, MOHOMEp, IOJMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIAPHBIE COCAUHECHUS, TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. W. MenneneeBa, Teopusi CTPOCHUS OPraHUYECKHUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalieHUus SHEPIHMH TP XUMHUYECKUX PEaKIUsiXx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XWUMHUHU, MUPOBO33PECHUECKHE 3HAHMUS, JICKAIINE B OCHOBE
MOHUMAHUSI TPUUMHHOCTU U CUCTEMHOCTH XUMUUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pEaKUHi, TEPMOAMHAMHUYECKUX MU KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB M T'PYII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexTrl, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHMSI O CBOWCTBAaX, COCTaBE, MOJYYEHHH U O€30MacHOM
WCIIOJIb30BaHUN BaKHEHIITUX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
NEATEIbHOCTH  YEJOBEeKa, OONMX  HAyYHBIX  MPUHIUNAX  XHUMHYECKOTO
MIPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, IEpepadOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHH: BBISBIISATh XapaKTEpHbIC MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
OIIMCAHUU COCTAaBA, CTPOEHUS U CBOWCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJISI COCTABICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJI OPraHUuYECKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHUS] XMMHUYECKUX PEAKLHMU U PACKpPbIBATh UX CYIIHOCTD:
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA  TOCPEICTBOM  COCTABJIICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peaKIWii, peakiuii HWOHHOTO oOO0MeHa MyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



W3TOTABJIMBATH MOJICTTH MOJICKYJT OPTraHMYECKUX BEIIECTB JJIsl WILTIOCTPAIIAN
WX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW: yCTAHABJIMBATH MPUHAIC)KHOCTh M3YYCHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy MU CTPOCHUIO K ONpeneIEHHOMY
KJIacCy/Tpynne COEAMHEHWM, JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYECKOU
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHATBHBIC HA3BaHHS ISl OTACIBHBIX
MPEICTaBUTENICH OPTraHMYECKUX BEIIECTB (ITHICH, alleTHIICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKONb, (eHoJ, (QopManbAeruj, aneTalibAerui], AaleTOH, MypaBbHUHAs
KHCJIOTa, YKCYCHAsi KMCIIOTa, CTE€APUHOBAsI, OJIEMHOBAS, AJIBMUTHHOBAS KUCJIOTHI,
[JIMLWH, aJaHuH, MalbTo3a, (PYyKTO3a, aHWJIUH, AUBUHUI, U30TPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh yMEHHUS ONPENETSATh BHJ XUMHUYECKOHW CBS3U B
OpraHMYECKUX COCIMHEHUAX (KOBAaJIGHTHAss WM WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMM  XapakTEpPU30BaTh  COCTaB, CTPOCHHUE,
bu3nUecKkue M XUMUYECKHE CBONCTBA THUIUYHBIX TPEJCTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, aJJKCHOB, aJIKaJIUCHOB,
QIKUHOB, apOMAaTHYECKUX YIJIEBOJIOPOJOB, CIHPTOB, albJICTHIAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX M CIOXHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHCJIOT, O€JKOB, YIJE€BOJOB (MOHO-, JAW- W TOJIMCAXapHJIOB),
WUIIOCTPUPOBATh ~ TCHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHHUSIMU
COOTBETCTBYIOIINX XWMHUYECKHX PEAKIUHA C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMHUPOBAHHOCTh, YMEHHSI TOJATBEPXKJaTh HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTraHMYECKUX COSTUHEHUN OT
KPaTHOCTH M THUITa KOBAJICHTHOM CBSI3U (G- M -CBSI3H ), B3AHMHOT'O BIIUSHUAS aTOMOB
U TPy aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTHOTO
CeIpbsi (He(Th, MNPUPOAHBIA Ta3, Yrojib), CIIOCOOBI €ro IepepadOTKu U
MPAKTUIECKOE PUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAyUYHBIX
METO/IaX TO3HAHUS — HAOJFOJCHUH, U3MEPEHUH, MOJCIMPOBAHNN, SKCIICPHUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMHPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIE orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIICHHE,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJISI U3Y4YECHUS
CBOWCTB BEIIECTB U XUMHUUYECKHUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3AaMMOCBSI3h XUMUYECKUX 3HAHUHA C
MOHATUSAMM U TPEIACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAaHHOTO IMOHMMAaHHUS CYIIHOCTH MaTepUaIbHOTO E€IMHCTBA MHDA,
WCITIOJIb30BaTh CHCTEMHBIC 3HAHWS IO OPraHUYECKOW XWMHH I OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCUY€Thl IO XUMHUYECKUM
dbopmyliaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIUNA ¢ MCTOJIb30BaHUEM (DU3UYECKHUX
BeIMUMH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOKICHUIO XUMHYECKOU
dbopMyIibl BEHIECTBA MO HU3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMUsl, INIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHAIM3UPOBATh U OIEHUBATh
C TO3UIMH  SKOJOTMYECKONM  Oe30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON  JCSATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C mepepaboTKOi
BEILIECTB, UCIOIL30BaTh MOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENFHO IUTAHHUPOBATh U TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYEeHHE U H3YYCHUE CBONCTB OpPraHUYECKUX
BEIIECTB, KAYECTBECHHBIC pPEAKIIMU YTIIEBOAOPOJOB pA3JIUYHBIX KIACCOB U
KHCJIOPOJCOJEPKAIIMX OPraHUYECKUX BELIECTB, PEHIEHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOJIEHUEM TIPABUII
Oe3omacHOro oOpalieHHs C BEIIeCTBAaMH W JIAOOPATOPHBIM 000PY/IOBAaHUEM,
dbopmMyIupoBaTh 1I€7b MCCJIEAOBAaHUSA, NPEACTABIATh B pa3audyHou (opme
pe3yJIbTaThl IKCIEPUMEHTA, AaHATM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

coOJI0/IaTh MpaBMIa IKOJOTHYECKH I1€JIeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKaIOUIEH
IIPUPOIHOM Cpelbl U JOCTHMIKEHUS €€ YCTOWUYMBOIO Pa3BUTHS,

OCO3HaBaTh OIACHOCTb TOKCHUYECKOTO JICMCTBUS Ha >KUBBIE OpPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIci nokazarens [1JK;

aHAIM3UPOBATH 11€7IECO00PA3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUSI COOTHOIIICHHS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (HAydyHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpercTBa MaccoBoil nHpopmaruu, UHTEpHET U ApyTHE), KPUTHUECKH
aHATM3UPOBATh XUMHUECKYI0 WH(GOpMAIINIO, TiepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C TTOCTABJICHHON y4eOHOM 3a1aueii.



11 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OOm@as W HeopraHuyeckas
XAMUSD OTPaXkKakoT:

c(hOpMHUPOBAHHOCTh MPEJCTABIECHUN: O MaTEpUAIbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJICHUN MPUPOABI, O MECTE U 3HAYECHUH
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ pOJM B OOECIEYEHUU YCTONYMBOIO
pa3BUTHs, B PEIICHUH NTPOOJIEM HKOJIOTHYECKOM, HYHEPreTUYECKONW W THUIICBOU
0e30MacHOCTH, B Pa3BUTHUU MEJIUIIMHBI, CO3/IaHWM HOBBIX MATE€pPUAJIOB, HOBBIX
VMCTOYHUKOB SHEPTrUU, B OOECIEUYEHHM PALMOHAIBLHOTO MPUPOJONOIb30BaHMS, B
GbopMHpOBaHMM MHMPOBO33PEHHUSI W OO KyJIbTypbl YeEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIAHOU

cperne;
BJIQJICHHE  CHCTEMOW  XMMHYECKHX  3HAHWW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONINE TIOHITHS — XWMHUYECKHH DJJIEMEHT, aroM, SIpo aroma,

W30TOIIbI, SJICKTPOHHAs1 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOHUTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHUSI aToma, TMOpUIM3anus aTOMHBIX OpOWTaseil, HOH,
MOJIEKYJIa, BAQJIEHTHOCTb, AJICKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBaJIeHTHAs, MOHHAsA, METAIMYECKas, BOJOPOIHAs),
KpUCTAJNIMYECKasl pEeIIETKa, XWMHYECKas peakilus, pacTBOp, dIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS] JUCCOLMANMs, CTENEHb JIUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIIOBOU d(PdeKT
XUMHUUYECKOUN peaKkIuu, CKOPOCTh XUMHUECKON PEAKIIMU, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOJUTUYECKON AMCCOLMAIMHU, MEPUOAUUYECKUI
3akoH /.. Menneneesa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAaHEHHUS U
MpEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEAKIIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKallue B OCHOBE TMOHUMAaHUSA
NPUYMHHOCTA W CHUCTEMHOCTHM  XMUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABJICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSX; TIPEJCTABICHUS O MEXaHHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHX 3aKOHOMEPHOCTSIX  HUX
MPOTEKAaHMs, 0 XUMHYECKOM PABHOBECHM, PACTBOpPaX W JAUCHEPCHBIX CUCTEMAX;
(haKTOJOTHYECKHE CBEICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH W O€30mMacHOM
WCIIOJIb30BaHUN BaKHEUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JEATCIBHOCTY ~ 4YeJIOBeKa, OOIMMX  HAay4YHBIX  MPUHIMIAX  XUMHUYECKOTrO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHbIE MPHU3HAKH TMOHATHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPH
OMMCAaHWUN HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;



c(hOpPMHUPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMynT  BEMIECTB W YpPaBHEHUHW XUMHYECKHX  PEaKIIH,
cucremarndeckyro HomeHnkinarypy (IUPAC) u TpuBnangbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAsA, METa/lInuecKasi, BOJOpPOJHAs), THUI KPUCTAUIMYECKOM PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTb CBOWMCTB BEUIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUMNA KPUCTAJUIMYECKOM pPEmETKH, OOMEHHBIN u
JIOHOPHO-AaKLENTOPHBIN MEXaHU3MbI 00pa30BaHMs KOBAJEHTHOU CBSI3U;

c()OPMUPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMUUYECKHUE PEAKIIMH 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIEHUs DJJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karainu3zaropa u
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KIacCU(PUKALIMU
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEaAKIUK;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3aKoHa JI.
. MennieneeBa 1 1IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO
U IIPOTHOCTUYECKYIO (DYHKITUU;

c(hOPMUPOBAHHOCTh YMEHUM: XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHYECKHX 3JJIEMEHTOB IME€PBOrO—YETBEPTOTO IEPUOJOB
ITepuonnueckonr  cucremsl .M.  MenneneeBa,  HUCHONb3ysS  MOHATHUA
«IHEPreTUYCCKHE YPOBHU», «IHEPreTUYECKHE MOAYPOBHHU», «S-, P-, d-aToMHBIC
opOuTaNN», «OCHOBHOE W BO30YKIEHHOE 3HEPreTHUYECKHE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XHMHUYECKHUX JJIEMEHTOB U MX
coequHeHuM 1o mnepuogaM u rpynnaMm llepmommueckon cucremsr J[. .
MenzeneeBa, BAIEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMHUCKHIBATH) OOIIME
XUMUYECKME  CBOMCTBAa  BEILECTB  pa3JIMYHBIX  KJIACCOB,  MOJTBEPXKAATh
CYILIECTBOBAHHE T'€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKHMMH BEILIECTBAMHU C
MOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOPMUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIX PEAKUUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOrO OajiaHca
TUX PEAKIUH; peakIMii MOHHOTO OOMeHa MyTEM COCTaBJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HWOHHBIX  yPAaBHEHUW;  pEakKUWi  TUAPOJIM3d;  PEaKUUM
KOMITJIEKCO0Opa3oBanust (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB ITUHKA U aJTFOMUHUS );



c(hOPMHUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEaAKIUU C YUYETOM HUX DHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMHUYECKOM pEeakIMu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TaKKe XapaKTep CMEMICHHUS] XMMUYECKOr0 PaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3zecTBuil (mpuniun Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh XUMHUYCCKHE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJYYE€HUSI CEPHOM KHUCIOTHI, aMMHaKa,
oOlrue HayyHble MPUHLUINBI XUMHYECKUX MPOMU3BOACTB; I€JI€CO00pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLIEHHUS PUCK-TI0Jb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUNW O MeETOoAaX Hay4dHOTO
MO3HAHUSL SABJICHUN MPUPOAbl — HaOIIOJACHUE, HU3MEPEHUE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (pEaJIbHbIN U MBICJICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM UCCIEOBAHUH BEILIECTB
U JUIsE OOBSCHEHMS] XHUMHYECKUX SBJICHHUM, HMEIOUIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JESATEILHOCTH YEJIOBEKA U B TOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATIBHOTO €TUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHATUH «MaccoBasi JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASA KOHUEHTPALUSD;
MaccChl BEIIECTBA WM 00BhEMA Ta3a MO0 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
uin 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMHM BEIIECTB; TEIIOBOTO d(dekTa
peaKkuuy; 3HA4€HUs BOJOPOJHOrO IOKAa3aTelis PacTBOPOB KUCIOT U UIEIOYEH C
M3BECTHON CTEIMEHBIO JHMCCOIMAIMU; MacChl (00BbEMa, KONMMYECTBA BEIIESCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 HCXOJHBIX BEIIECTB JIAHO B BHUJZIE PACTBOpA C
onpeeIéHHOW MacCOBOM JI0JIEM pacTBOPEHHOTO BEIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpUMECH); MOJM BBIXOAA NPOAYKTA pPEAKIMH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CaAMOCTOSITEIBHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  BKCHepuMeHT  (IpoBelEeHHME  peakluil  HOHHOro  OOMeHa,
MOATBEPKACHUE KaU€CTBEHHOTO COCTaBa HEOPTaHUYECKUX BEUIECTB, ONPEICIICHHE
Cpelbl PacTBOPOB BELIECTB C IMOMOIIBIO HWHAUKATOPOB, H3YUYEHUE BIIHSHUS
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, pelieHue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaMm «Mertamiey u  «HeMetamne») c
COOJTI0/IEHNEM TIpaBuiI 6€30MacHOr0 OOpaIlleHUs C BEIIECTBAMH M JIA0OPATOPHBIM
oOopynoBanueM, (OPMYIUPOBATh II€JIb  HCCIEIOBAaHUSA, TMPEACTaBIATh B
paznu4yHON (QopMe pe3yiabTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHU: COOII0OIATh TTpaBUJia MOJb30BAHMS XUMHYECKOU
MoCyZI0M M J1abOpaTOpHBIM O00OpPYNOBaHHMEM, OOpAIEHWS C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSIMU TIO BBITIOJHEHUIO JTa0OPATOPHBIX XHMHYECKHX
OTBITOB, JKOJIOTMYECKH II€JeCO00pa3HOro MOBEAECHUS B ObITY W TPYAOBOU
JEATEIIBHOCTH B LENSAX COXPAHEHHUsI CBOETO 3[I0POBbS, OKPYXKAIOIIEH MPUPOAHON
cpeabl W JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOI'0 JIEUCTBUSI HA UBbIC OPraHU3Mbl OMPEICIEHHBIX HEOPTraHUYECKUX
BEILIECTB, MOHUMAas cMblIci nokazarens [1IK;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IIEJICHANPABICHHBI MOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX HCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpPATYpa, CPEeICTBA MAaccOBOM nH(popmanuu, UHTepHET U Apyrue), KpU THUECKH
aHAJTU3UPOBATh XUMUUYECKYI0 UH(pOpMaAIUIO, iepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MTOCTaBJICHHON y4eOHOM 3a1aueii.
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n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUS OPTaHMUYECKUX coeAnHeHu A. M 8 bubamorexa LOK
' P P s T https://m.edso0.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasnen 2. YraeBonopoabt
51 [IpenenbHBIC YTIEBOAOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAJTKAHbI https://m.edso00.ru/d69df650
59 HenpenenbHbie yraeBogOpOAbl: aJKEHBbI, 14 1 bubnunoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 ApomaTHyecKHe yriaeBoAOPOAbI (ApEHBI) 8 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnorexka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2. r 4 1
> ATOTCHIPOMIBOAHEIC YTICBOAOPOAOD https://m.edso00.ru/d69df650
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHUs
bu6mmorexa [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.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
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KapOoHuapHBIE COSTUHEHUS: allbJICTUIBI U

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KUCTI0THL. ClI0KHBIS 21 https://m.edsoo.ru/d69df650
a¢upsl. Kupbl
bubmuoreka [JOK
3.3 YTIeBOE! 9 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. AzoTcoaeprkamme opranudeckne coelMHeHUs1
bu6mmoreka [IOK
4.1 AMNHBI. AMUHOKUCIIOTEL. benku 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Paszaea S. BeicokoMosieKkyIsipHbIe COeIMHEHUS
5.1 BrIicokOMOnEKYIISIpHBIE COe TUHEHUS 6 bubmmorexa [TOK
' yp g https://m.edso00.ru/d69df650
Hroro mo pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KIIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3iejioB H TeM uudpoBbIe
Ne n/m P Kourpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuit 3aKoH
1.1 n Ilepnoanueckas cucreMa XUMHYECKIX 9 bubmorexa HOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumust
bubnunorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [IOK
2.2 M 2 1 2
CTaLIH 3 https://m.edsoo.ru/2dd57f24
Uroro no pazueny 54
Pa3znen 3. XumMus u ;KM3Hb
31 MeTtoapl TO3HAHUS B XUMHUH. XUMHUS U 9 bubnunoreka LIOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



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

10 KJIACC
KoanuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoasubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4eCKON XUMHH,
MPEJCTABICHUE O 1 bubmmorexa LHOK
https://m.eds00.ru/3686e6f5
MHOT000pa3ui OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
1}31236p I[él(rIHOG COCTOSTHUS) 1 bubmaorexa [IOK
v ' https://m.edsoo.ru/Oce6fd4c
BasienTHBIE BOBMOKHOCTH
aToma yriepozaa
XuMu4ecKas CBs3b B
OpPraHUYECKUX COCTUHEHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa [OK
. https://m.eds00.ru/8d39f5c8
KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBsA3EH
Teopus crpoeHus
. bubmuorexa [JOK
OPraHUYEeCKHX COCTUHEHUN A. 1
https://m.eds00.ru/9e595ch8
M. bytneposa
Bunapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKkTpoHHbIE 2P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHU4EeCKUX



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

COE€IUHEHUN

[IpencraBnenue o
KJTacCU(UKALIUN U

6 CUCTeMaTHUYeCKast bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubnunoreka [JOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3zanus 1 0000IICHUE bu6mmoreka [IOK
3HaHUM 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH PSI,
obmas Gpopmyina,

9 HOMEHKJIaTypa U U30MepHus, bubnnorexa [JOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxoxnenue ajgkaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[uknoankaHsl: o0IIast
dbopMyna, HOMEHKIIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHUSA U XUMHAYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI OJYYEHUS U
IPUMCHEHUE

13 Pemenne pacuéTHpix 3a1a4 Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb



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

OIIpElIETICHUE MOJIEKYJIIPHON
(opMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM J10JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocra. CucremaTusanus
U 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bu6mmoreka [JOK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHas ¥ Luc-
TpaHC-U30MEPHSI ATKCHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoOlcTBa ankeHoB. [IpaBuiio bubmmorexa LOK
P https://m.edsoo.ru/21069ccd
MapkOoBHHKOBa
16 CnocoOsI oTydeHus 1 bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckas padota Ne 1 o
17 teme "llonydyeHue sTuneHa u bubmmorexa [JOK
i e https://m.edsoo0.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenne pacuéTHbIX 331249 Ha
18 ompeieTICHUuEe MOJICKYIISIPHOM bubnnoreka [JOK
(bopMyJIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIeCTBA
AJKaiMeHbl: CONPSHKEHHBIE,
U30JIMPOBAHHBIE,
bubmuoreka [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XuUMHUYECKHe CBOMCTBA bubmuoreka [JOK

20 "

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

21 CriocoOslI MoTydeHus u bubnnoreka [JOK
MIPUMEHEHNE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas ¢popMmyna,

22 HOMeHK(Jb;aIT) ya ANIEKTPOHHOE U bubmorexa HOK

pa, P https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

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

24 KauecTtBenHble peakiyu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

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

26 ABHEHHIO XUMHUYECKOM bubmorexa HOK
yp https://m.edso0.ru/5db8e526
peakun

97 CucremaTu3aius u 0000IIeHNE
3HaHUM 1O TeEME
ApeHBI: TOMOJIOTUYECKUH PSIII,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [IOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyO0J1a,
ux pU3HYECKUEe CBOMCTBA

29 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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30

XUMHUYECKUE CBOWCTBA apPEHOB:
peakLuy MpUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3011a

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHUpPOJIA

Pemenne pacuéTHbIX 3a7a4 Ha
orpezieNieHue MOJIEKYJIPHOM
(bopMyITBI OPraHUYECKOTO
BEIIECTBA

CriocoObI nostyyeHust u
IpPUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKLIHN.
Cucremarusanus 1 00001eHne
3HaHUU 110 TEME

36

37

[Ipuponnsii raz. IlomyTHbie
He(TSAHBIE ra3bl

KameHnHblit yroib U npoyKThl
ero nepepaboTKu

bu6mmorexa [IOK
https://m.edso00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenue
MPOIYKTOB MiepepadboTku HehTH

bu6mmorexa [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHnyeckast cBA3L MCKIY
Pa3IMYHbIMHA Ki1acCaMU
YTJIEBOZOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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l'anorenonpons3BoHbIE
YIJIEBOJIOPOOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoreta
JeicTBue 1ienouei Ha
TaJIOTeHITPOU3BOTHBIC.
41 BzaumoneiictBue
IUTaJoreHajJKaHoOB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001eHne
42 3HaHMIH 10 pa3aei bubmaorexa [IOK
" P " Y https://m.edso00.ru/20e89f22
YrneBoaopoabl
43 KonTponbHas padbora no teme bu6nuoreka [IOK
"VYrneBomopoasr" https://m.edsoo.ru/95c9e298
[IpenenvHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psif,
ob6111asg hopMyiia, CTpOECHUE
44 MOJIEK ?1) Enge I/Iﬂp Eubmiorexa ITOK
Yo pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJ1accupukanus, Gpuznyeckue
CBOMCTBaA
XUMHYECKHE CBOUCTBA
45 MpeAEIbHBIX 0JJHOATOMHBIX bubnnorexa [IOK
peAl a https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco6bI nostyueHust u
46 IIPUMEHEHNUE OHOATOMHBIX Eubmiorexa IOK
p https://m.edso00.ru/484100000000000
CITUPTOB
47 [IpocTeie 3¢upsr: bubnnorexa [JOK

HOMCHKIJIaTypa U U30MCpus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
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0COOCHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOWUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIUUEPHUH, UX

bu6mmoreka [IOK

48
bu3HYECKHEe U XUMUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

49 NpUMEHEHHE MHOTOaTOMHBIX Bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIHPTOB
@DeHoJI: CTPOECHUE MOJIEKYJIBI,
50 ¢du3nueckre CBOUCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
TokcnyHocTs (heHoNa
bubmuoreka [JOK
51 X i
HMHHCCKHE CBOHCTBA erOna https://m.eds00.ru/037ca5f9

59 CriocoObI nostyyeHust u bubnnorexka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX bubnunorexa [JOK
3a1a4 1o TeMme "CrupTsl U https://m.edsoo.ru/fdOced09
denonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHHUU IO TEME https://m.eds00.ru/1810ch9b
AJbIeruapl ¥ KETOHBI:

JJIEKTPOHHOE CTPOCHUE
55 KapOOHUJIBHOM TPYIIIIHI; bubnuorexa [IOK

TOMOJIOTHYECKHUE PSIBI, 00IIast
dbopmyra, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (bu3UYEeCKHEe CBOMCTBA; pEeaKINu bubmmorexa [JOK
» pearht https://m.eds00.ru/c887425¢
MIPUCOCTUHECHHS
Peakiun oxucineHus u
57 Ka4yeCTBEHHLIE PEAKIINU bubnnorexa [IOK
P https://m.edsoo.ru/a393baa9
aJbJETU0B U KETOHOB
CnocoObI TOTy4eHUS bubnunoreka [JOK
58
albJCTHA0B M KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE TIPEICTIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnnorexka [JOK
O0COOCHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYI
W3omepus u HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [JOK
p o https://m.eds00.ru/700cc87b
buznyeckue cBoiicTa
XHUMHUYECKHE CBOMCTBA
61 MpeaeabHBIX 0JTHOOCHOBHBIX bubmorexa HOK
P https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOEeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCJIOTHI. bubnuorexa LIOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCO0OCHHOCTH CBOWCTB:
HETPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bu6mmoreka [IOK
63 JTMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCHI/I BBICHIHUX
Kap6OHOBLIX KHUCIIOT

https://m.edsoo.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CriocoObI mosTyueHust u
65 MPUMEHEHHE KapOOHOBBIX bubmorexa LIOK
p P https://m.eds00.ru/7¢065c9d
KHCJIOT
CrnosxHble 3(hUpsl:
TOMOJIOTHYECKHH psiJl, oO1as bubnunoreka [JOK
66
dbopmyra, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa
67 Ddu3znvecKkue U XUMUYECKHUE bu6mmoreka [IOK
cBo¥icTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: MO
YPaBHEHUIO XUMUYECKOU
68 peaxkiuu, Ha ONpeeIIeHNe
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.
69 Pewienne skcniepuMeHTaIbHBIX bubnnorexa [HOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoTsl. ClioxxHbIe Y3QUpHI"
Kupsl: ctpoeHue, puznyeckue
70 u XIEMHLIZ(I:)KHe CBO(fiI)CTBa bubmmoreka LOK
https://m.edso00.ru/al19c5b98
(rumpomnus)
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COJIEpXKaIINX OCTaTKH bubmuoreka [JOK
HEIPEAEIIbHBIX )KHUPHBIX https://m.edso00.ru/b0331922
KUCHoT. JKupsl B IpUpoie
72 MBpbl1a Kak CoJIM BBICIIUX Bubmiorexa LIOK

https://m.edsoo.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolree nercrtaue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YTIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOACOACPKAIINX https://m.edso0.ru/56790c96
OpPTaHMYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKIUi

75 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO0mas XxapakTepucTUKa

76 YTJIEBOAOB M KJIacCU(pUKaLus bubnnorexka [JOK
yIIeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Mounocaxapuzpl: puznyecKue
77 CBOMCTBA U HAXOXJECHUE B bubmorexa HOK
a https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bubnuotexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
Jucaxapunpl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapUJIOB

80 [Tonucaxapuasl: ctpoeHue bubnuoreka [IOK

MaKpOMOJIeKYI, (PU3NIECKHe U

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

[TonsTre 06 NCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 33734 Ha
82 omnpeaesieHue JOJIM BbIX0O/1a bubnunorexka [HOK
MPOAYKTA PEakiuu OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXHOTO
83 Cucremaru3zanus 1 000011eHNe bubnnorexa [JOK
3HaHMUMU IO pa3feiny https://m.eds00.ru/08d4364c
KonTponbHas padbora no teme
84 "Kucnopoaconepxarue bubmmorexa [OK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUEe COCTUHEHUS
AMuHBIL: K1accudukarms,
CTPOCHUE MOJICKYJI, 001IIas
85 (1)(? MyJia I/I3OMeyI/I$[ bubmmorexa [JOK
PMYJIa, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYecKue
CBOMCTBA
86 XuMHu4eckue CBONCTBA bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
N https://m.edsoo.ru/39cd21f1
CBOICTB aHMITUHA
Crioco6bI nostyueHust u
88 NpUMEHEeHHE anupaTUIECKIX bubmmorexa LIOK
P https://m.edso00.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuorexa [JOK

U u3omepusi, GuznyecKue

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

XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT, UX

90 OMOJIOrMYeCKOe 3HAUCHHE bubmorexa [IOK
https://m.edso00.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIU3 TISTITHIOB
01 benku kak npupoaHbie bub6nuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OEITKOB https://m.edso0.ru/429e9899
bu6mmoreka [JOK
92 XuMHUYeCKue CBOMCTBA OEIKOB
https://m.eds00.ru/6237306d
A3oTconepxanue
TeTePOIMKITHYECKIE
93 coeaunenus. HykienHoBsie bubmorera [JOK
s A https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouostornueckas poib
[IpakTuueckas padora Ne 4.
Pemenue sxcriepuMeHTATLHBIX
94 784 [0 TeMe bu6mmoreka [JOK
. ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiie
OpraHUYeCcKHUe coequHeHns"
[TpakTuueckast pabota Ne 5.
95 Pemenne sxcriepruMeHTAIBHBIX bubnmoreka [JOK
3agad4 mo treMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUI"
KonTtponbHast pabora o Teme
96 "A3oTcoaepkanie bubmorexa [JOK
AePaRall " https://m.edsoo.ru/ce561bc7
OpPTaHHYECKUE COCTUHCHUS
97 OCHOBHBIC TTOHITUS XUMUH bu6mmoreka [JOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHUHTE3a —II0JINMEpHU3aITis U
MOJIMKOHICHCALIUS

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

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepaboTKa IIacTuKa 1 https://m.edso00.ru/82242e0f
DJacToMepbl: HATypabHbIN

99 CHHTETHYECKUE KayTyKH. 1 Bubmmorexa LIOK

https://m.eds00.ru/246103ec
Pe3nna
BonokHa: HaTypalbHbIE,

100 UCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHTernueckue. [lonumepsl https://m.eds00.ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
[TpakTryeckas padora Ne 6.

101 Pemenne skciepuMeHTalIbHBIX 1 bub6nuoreka [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
IJIACTMAcC ¥ BOJIOKOH"

O06o00611eHre U cUCTEeMaTU3aLUs

102 U3Y4YEHHOI0 MaTepuala 1o Teme 1 bubnnorexka [JOK
"BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coenquHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontpoabubie IIpakTnueckue p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [{OK
XUMUYECKUH 371eMEHT. 130TOnbI https://m.edsoo.ru/59c112ee
5 CrtpoeHne 371eKTPOHHBIX 000JI04EK 1 bubmmnoreka HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-3;1eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
5 SHCMGII;TOB B OCHO](}I)-IOIV}I’I;I 1 bubmorexa LOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnoreka [JOK
DNeKTpOOTPUIIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMUMHUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubmorexa HOK
N Uﬂ ’ https://m.eds00.ru/16957c01
COBPEMEHHOM Teopuel CTPOeHHS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VIMH NIPOCTBIX U CJIIOKHBIX BEIECTB 10
rpyIIaM 1 epuoiam

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

bubnunoreka LIOK

o 10 TeMe https://m.edso0o.ru/8fad2942
Bunnl xumnueckou cBsi3u. MexaHu3MEI

10 o0pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIEeKyIIpHbIE B3aUMOICHCTBUS
BaneHTHOCTB U BaJE€HTHBIE

11 BO3MOXKHOCTH aTOMOB. CBs3b bubnmorexa LIOK
JJIEKTPOHHON CTPYKTYPBI MOJIEKYI C HX https://m.edsoo.ru/3d2ca093
T€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBineHuss 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubmmoreka [JOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenue 0 KOJIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa LTOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubmmoreka [JOK
pacTBOpPOB https://m.edso00.ru/328e653a
Pemrenue 3anau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s bubnuoreka [JOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHAs
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000ICHUE 3HAHUH bubmmorexa [IOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka [HOK

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

MHoroo6pasue BermiecTs"
Knaccudukanus XuMHUECKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

91 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEIIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHHS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

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

23 XUMHYECKHUX PEAKLUN U bubnnorexa [JOK

p https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanus u xkatanuszaropbl
25 I'oMoTeHHbIC U TEeTePOreHHBIC PEAKITUU
26 IIpakTuyeckas padora Ne 1 o teme Bubmuoreka [JOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

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

OO6paTtumble U HEOOpAaTUMBbIE PEaKIIUU.

bub6nmoreka [IOK

27
XUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX (GaKTOPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CHUIIbHBIE U CIIA0BIE DIIEKTPOIUTHI bubnmorexa [IOK
p ) https://m.edsoo.ru/5f766bdf
CreneHn QUCCOLUAIIA
Honnoe npoussenenne Boasl. Cpena
30 BOJHBIX .’fl)CTBO :B Bono 210 Hbll;l ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LOK
p m p p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
[IpakTuyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnnorexa [IOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE
33 eakuu. BaxkHeilme OKUCIUTEIN U bubmmorexa TIOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
34 Mertoa 31eKTpOHHOTO (2JIEKTOHHO- bu6muoreka [IOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3InuHBIX THIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubnunorexa LIOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus U 0000IIeHHE 3HAHUI bubnunoreka LIOK

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

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[Tono)keHre HEMETAJIOB B
[Tepuoanueckoil cucTeMe XUMHUYECKHUX
40 snementoB /1. 1. Menpaeneena u Bubmaorexa ITOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAJIJIOB
AmoTponus HEMETAILIOB (Ha pUMepe
41 KHCIIopo/a, cepsl, hocdopa u bubmmorexa [IOK
poAa, Cephl, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopona: nonyuenue, pusndeckue u bubmmoteka IIOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edso0.ru/0aa8f613
l"asiorensl: HAX0XIEHUE B IPUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

YACHI, https://m.edso0.ru/4e223795
XUMHYECKHE CBOKMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOICOACPKAIINES COCTUHCHHS bubmorexa HOK
poACOAEpall A https://m.edso0.ru/6b3255e6
rajoreHOB
JlabopatopHble 1 IPOMBIIIIICHHBIE
CIOCOOBI OJTYYEHUS TaTOT€HOB. bubmuoreka [JOK

45
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COeIMHEHU
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeEMe

"["anoreus!"”

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

bubnunoreka LIOK

47
(hU3UYEeCKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCIOpo/Ia U 030Ha

bubnunoreka LIOK
48 OKcHABI U TTEPOKCHIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemienne 3a1a4 pa3IMyHbIX TUIIOB bubmorexa [IOK
et P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKJIEHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYYCHUS (;I/ISI?/IIICCKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOUIbI
POBOAOPOZ, CYIbGHA https://m.edso0.ru/7¢875999
Kucnopoacoaep:kaiiue coeqMHEHUS
52 Cephl gCOGGHHIz)CTI/I CBOMCTB CEpHOI bubmorexa OK
ppl: p https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue

53 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubmorexa HOK

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

54 CIoCcOOBI MOTyYeHUs, PU3nIecKue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepxkaiye coeIuHCHUS

55 azoTa I())co6eHII{)OCTI/I CBOICTB a30THOM bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. Bubmuoreka [JOK

A3OTHBIE Y100peHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

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

58 docdo c(ci)) e(bncz ue Kucinotel. Comn bubmorexa [IOK

PeoACpaAIl ‘ https://m.eds00.ru/c7a2d429
hochopHOI KUCTOTHI

59 [Ipumenenue docdopa u ero bubmuoreka [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
ITpakTruyeckas padora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe
https://m.eds00.ru/8175ac3f
"A3zoT u gochop u ux coenuHeHus"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 JIOTPONHbIE MOAU(DUKALINY; bu6mmoteka [JOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

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

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

At p https://m.eds00.ru/6029b609
Kpemunii: HaxoxaeHIE B IIPUPOJIE,
64 013000651 TIOJTyICHUS (1)143142&1:)1(;(3 " Bubmmorexa [IOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuausi(1V), kpemanesas bubmmoreka [JOK
KHCJIOTA, CUIIMKATEI https://m.edsoo.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuaeHuil. CTEKI0, €ro MojaydeHue,

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

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnmnorexa LIOK
At p https://m.edsoo.ru/b624f801
68 Cucremaru3anus 1 0000IICHUE 3HAHUH bubmuorexa [IOK
o TeMme "HemeTasmabr" https://m.edsoo.ru/6e864db5
69 KontposbHas pabota mo teme bubnmnoreka HOK
"HemeTtamnnr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanioB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS buGnuorexa [IOK
’ ™ https://m.edso0.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAILIOB B bubnnorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetamuioB. Kopposust bubnmnoreka [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB bubnnorexa [IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN Pl HAIPSKEHUI
75 MeTaJIEOB O6mue cnoiolgm H(I;)H E€HUS bubmmorexa TTOK
- PO v https://m.edsoo.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka metayion |A-
76 rpynumsl [lepruogudeckoi cucTemsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, (pusndeckue u

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

Oo6mas xapakrepuctuka metamioB [1A-
rpynisl [lepruoaudyeckoi cuctemsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJBIIUI: TIoMy4YeHue, (pu3udeckue u https://m.edso00.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78 ZK&cTKkoCTh BOJBI U CIIOCOOKI €€ bu6nmorexa LIOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHuil: nony4yenue, GusndeckKue u bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUAPOKCH/IA aTFOMHUHMS, bubnunoreka LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
ITpakTuyeckas padora Ne 7. Pemienue

82 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmmorexa [TOK
" P 8 " https://m.edso0.ru/27a4af43

Mertasuibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METalIOB
no0ouHbIX noarpymm (b-rpymm) bubmuoreka [IOK

83 .
IIepronnueckol CUCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
AJIEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TTOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxuerinme coemMHEHUs Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKenesa u ero coenuHeHui. [lomydyenune bubmmorexa [JOK
8 O https://m.eds00.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
Ouznyeckue U XUMHUYECKHE CBONCTBA
87 Meau U e€ COeMHEHUM, uX bubmmorexa [JOK
A A ’ https://m.edso00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUYECKHE CBOMCTBA
88 LIMHKA U €r0 COeIMHEHHM, UX bubmmoreka [JOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe bubmmorexa LOK
" P 8 " https://m.edso0.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYIII
90 Pemrenue 3anay pa3nuyHbIX TUIIOB brbmmorexa [TOK
atp https://m.edsoo.ru/a8b83d83
O060061eHre U cucTeMaTU3alus
91 M3yYEHHOTO MaTepHalia 1o Teme brbmmorexa LIOK
" Y " P https://m.edso00.ru/e91fe975
Meraibl
92 KonTponbHas padota no teme bubmuoreka [IOK
"Metaibt" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIbHON bubmuoreka [JOK
93
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOI'O Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

IlonsTue o HAaYYHBIX MCTOOAX
HUCCICI0BaHNsA BEIICCTB

https://m.edso0.ru/080fel1f0
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombIIIEHHBIE CITOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
B)KHCHUIIINX BEILIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 OKPY’KaloIel CPeibl U €ro 1 bubmorexa OK
Py P https://m.eds00.ru/9f11bf51
ITOCJICACTBUS
97 XuMUs ¥ 370pOBbE YEIIOBEKA. 1 bubmuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poib xumun B 1 bubnunoreka LIOK
o0ecIeueHnH MUIIEBOH OE30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTEIBHBIC ¥ KOHCT MOHHBIE 1 bubmorexa [JOK
P pyKII https://m.edso0.ru/61e69003
MaTepuabl
XHUMHS B CEIIBCKOM XO3SHCTBE.
101 Opraanyeckye ¥ MUHEPaJIbHBIC 1 bubmorexa [JOK
P p https://m.edsoo.ru/fd39587d
yaoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUI 1 bu6mmoreka [IOK
10 TEME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2024-11-22T19:37:52+0300
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ЧУДОВСКОГО МУНИЦИПАЛЬНОГО РАЙОНА "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 4"




