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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelNbHBIX opraHuzanusx Poccuiickoii
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil Mo
XUMUHU (QYHKIIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyY€HUE NPEJCTaBICHUS O UEsIX, COJIEp)KaHWU, OOUIell cTpareruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepHalia, KOJMYECTBEHHBIX UM KAaYECTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma At yriayOGinE€HHOTO U3yUEHUS XUMHHU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTo
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOAMYECKYIO MHTEPIPETALMIO LIEJIEW U 3a/1a4 U3y4YEHHUsI IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMHUUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJDKHA ONPENEIATHCS B COOTBETCTBUM C HAIPABICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIYOJNEHHOTO U3YYEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toil CBs3M M3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydaromuxcs, Ha (pOpMHpPOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocrapngomyMu mpeaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOIO U3y4EHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriryoJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHAMUKH. WM3ydeHue mnepuoamyeckoro 3akoHa u llepmoamueckoit
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca 0co00e BHUMAHUE BOMIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIY)KaT OCHOBOM I W3y4ECHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3ydYeHHEe MpenMera «XHUMHs» Ha YriIyOJI€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECHeuYeHUHn
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn palloOHAIBHOTO MPUPOJONOIb30BaHusl, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

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



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHON XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBSI3aHHON C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM IEATEIPHOCTH M IMTOBCEAHCBHOM YKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIeNU U 33/1a4H, Kak:

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

pa3BUTHEC MOTHBAIMM K OOYYCHWIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHN,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DONEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHvdeckux coeauHeHut A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

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

YrieBoaopoasl.

Ankanpl. ['omonornueckuii ps ankaHoB, oOmias ¢popMyrna, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAUHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupogaruvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHUCTOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytasie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoOJenCcTBUE TUTAIOTEHAIIKAHOB C MArHUEM WM LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCIEpPUMEHTAIbHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IMpPEBpallCHUIl:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METaHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUHU 3aMEUICHUS, B3aUMOJICHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus n HoMeHkIatypa. Pu3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBas, MaJbMUTHHOBAsA, OJEHUHOBAS, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwras xapakTepucThka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIH3, MOJydeHHe >PHUpPoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aNIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bI ¢ TuapokcuaoMm memau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

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

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHWInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3n4ecKkue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToiauMepbl. IlepBuyHasi, BTOpUYHAs M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEJIKOB MPU HArpEBaHWH, IBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPETHSST MOJIEKYIsIpHas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEIUYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

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



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMuueckoe paBHoBecue. KoHncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepmoguueckol cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

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



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

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

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

®docdop. Haxoxnenue B mpupojae, CrocoObl MOTydeHHs, (GU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILITYPTHS, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTUHEHUH.

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



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

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

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeauHeHus», «A30T U (pochop U UX COCTUHEHHSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUIIBI OpraHu3alii XUMHYECKOTO PON3BOACTBA. [I[poMBbIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

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



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

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

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

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

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

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C OIPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOPraHW4eCcKOM XUMHUH B 11 Kiacce oCylIECTBISETCS YEpe3 UCIIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHME BEIIECTBA, HUACAIbHBIA a3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

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

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

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



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHHCKON TPaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIluH, CBI3aHHBIC C XUMUYECKUMU SIBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HaIpaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPaeKTOPHUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K NPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMUHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

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

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUHN, YMEHHUsI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B paslU4HbIX cdepax mpodheccuoHaTIbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIAMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0oBaHue, HAOIIOJEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

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

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHECHHE XUMHUYECKOU



peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3I 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIBTATOB HCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (HOopM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCMOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KadeCTBE CpeAcCTBa IMpu pabore ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /Mo
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIEHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHHUS IMO3ULUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeajiaraeMblii  aJlrOpUTM JACHCTBHA IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA Ha OCHOBE CaMOaHaiuu3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, MHTEPIIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TroOJam
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

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



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynma, pajadkal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIEHHEIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUS, O B3aUMHOM BJIMSIHUA aTOMOB U T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETLHOCTH  YeJOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIME MOHATHS NPU
OIIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBIISATh YPAaBHEHMSI XMMHUYECKHX PEAKIMM U PACKPBIBATHh UX CYILIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIlUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaTbMUTHHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUSI,

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



CHUCTEMATHU3AILMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJYYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCWCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAas, MOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMUUECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOJTYYECHUHU U O€30MacCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

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

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

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJI KJIACCH(PUKALIUH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

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

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOpPMHPOBAHHOCTh YMEHUS PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HH;

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

c(hOpPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTessl pacTBOPOB KHUCIOT M IIEIOYE C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTAa PEaKInH, OOBEMHBIX OTHOIICHHMA
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
obopynoBanueM, (HOpMyIupOBaTh II€ldb HMCCICNOBAaHUS, TPEIACTABIATH B
pa3nu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIO/IATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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[Ipenmer oprannyeckoit xumun. Teopus
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bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.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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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuoanueckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTAILIbT 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 MeTobl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4eHus: o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
IIpeamer u 3HaueHue
OpraHr4YeCKON XUMHH,
1 MIPEACTABJICHHUE O 1 bubmorexa LHOK
04.09.2024  https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
neposaa (OCHOBHOE U
2 ZZSﬁI;IXHéI({HOG COCTOSTHUSI) 1 bubamorexa LOK
' 06.09.2024  https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3MOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUS 1 bubmorexa [JOK
. 10.09.2024  https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpPTraHUYECKUX COCTMHEHHUN A 1 bubmmorexa LHOK
' 13.09.2024 = https://m.edso0.ru/9e595cb8
M. bytieposa
Buapl uzomepuu: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
OnexTpoHHbIE 3 (DHEKTHI B 17.09.2024  https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUU U

6 CUCTEMaTHYCCKas bubmorexa [JOK
20.09.2024  https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB

7 Knaccudukamnms peakiuii B bu6mmoreka [IOK
OPraHN4eCKOM XUMHH https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

9 HOMEHKJIaTypa U U30MEpUs, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DOuU3nIecKre U XUMHUYECKHUE bu6mmorexa [IOK
CBOICTBA aJTKaHOB https://m.edso0.ru/3137711c
HaxoxaeHnne ankaHoB B

11 npupoe. CriocoOsl MmosTyuyeHus bubmmorexa [JOK

https://m.edso0.ru/259b0a5h
Y IPUMEHEHNE aJIKaHOB
[uknoankaHsl: o0mas
¢dbopMyIa, HOMEHKIIaTypa U

12 M30MepHsi, 0COOEHHOCTH bubmuorexa [JOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI OJTyYEHUS
Y TIpUMEHEHNE

13 Pemenue pacuéTHbIX 3a7a4 Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb
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OIIPEIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECcKOro
BELIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocras. CucremaTusanus
1 000011IeHIe 3HAHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH PSJI,
obmas hopmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MosiekyJ. CTpyKTypHasi U I1C-
TpaHC-U30MEPHS ATKCHOB
Ou3nyeckue 1 XUMHUIECKHEe
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl TTOTy4eHHS U bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "l[lonydyenue >TusieHa u bubmmorexa LIOK
Vi _ https://m.eds00.ru/0941eed8
M3y4YEeHUE €ro CBONCTB
Pemenne pacuéTHpIX 3a7a4 Ha
18 oTmpeielICHUE MOJIEKYIISIPHOM bubnunoreka [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKagueHsl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE,
bubmuorexa [JOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH ANIEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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XUMHUYECKHE CBOMCTBA bubmuoreka [JOK

20 "

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

91 CriocoOsI MoTydeHus: U bubnunoreka [HOK
MIPUMEHEHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKUM
psn, obmas hopmyIa,

99 HOMEHKJIaTypa, JICKTPOHHOE U bubnunoreka [HOK
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edso0.ru/68b6cc4c
MOJIEKYJI, (pr3mueckue
CBOICTBA

93 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
AJIKWHOB https://m.eds00.ru/23493a93
KauectBennsbie peakiuu Ha bubnuorexa [JOK

24 .

TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl ToTy4eHus U bubnnoreka [JOK
MPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 YPAaBHEHUIO XUMHYECKON bubmmorexa LIOK

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

97 CucremaTu3anus 1 00001IeHNE
3HaHUI MO TeMe
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyina,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOIYyoIa,
ux Qu3uveckue cBOMCTBa

29 XUMHYecKre CBOMCTBA apeHOB: bubnnorexa [JOK
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pCaKknuuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4d

XUMUYECKUE CBOMCTBA APEHOB:

30 €aKIMH TPUCOCTUHECHUS bubmmorexa [TOK
peard P A ’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOWCTB CTHpOJIA https://m.edso00.ru/d5018a54
Pemrenne pacu€THbIX 3a1a4 HA
ONpeIeIeHUE MOJIEKYIISIPHOU bubnuorexa [JOK

32
(hOopMyIIbl OPraHuYecKoro https://m.edsoo.ru/53461a2c
BelIeCTBa

33 CriocoObl ToTy4eHus U bubnuorexa [JOK
IIPUMEHEHNE apeHOB https://m.eds00.ru/6f717d09
I'enetnueckas CBSI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu
YIJIEBOI0POIOB
Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHi.

35
Cuctemaru3zanus 1 o0o0meHne
3HAHUM MO TeME

36 ITpuponnsiit ra3. [lomytHele
He(TSAHBIE ra3bl

37 KaMeHHbIi yroyib 1 TpOayKThI bubnuotexa [JOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenune bubnuorexa [IOK

38
MIPOJIYKTOB TIepepabOTKH https://m.edso00.ru/21f9de78
HedTH

39 I'eneTnueckas CBSI3b MEXKIY



https://m.edsoo.ru/a44a1ae4
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pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

40

l"aslorenonpoun3BoHbIE
YII€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEAKIMH 3aMEIIECHUS
rajoreHa

bu6mmoreka [IOK
https://m.edso00.ru/82b4d759

41

[eiicTBue menoyei Ha
raJIOreHIIPOU3BOAHbIC.
BzaumopeiicTBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

42

43

Cucremaruzanusa 1 0000IIeHNE
3HAHUM MO pas3aeiry
"VYrneBomopoasr"
KonTposbHas paboTa 1mo Teme
"Yranesonopoast”

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

bubmuoreka [JOK
https://m.edso00.ru/95c9e298

44

45

46

[IpenenbHbIE OMHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHHe
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
Kkiaccudukanus, puznyeckue
CBOICTBa

XUMHUECKHE CBOMCTBA
MpeAeNIbHBIX OJTHOATOMHBIX
CIIUPTOB

CrniocoOsl mostyueHus: u

MPUMCHCHUC OJHOATOMHBIX
CIIUPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [IOK
https://m.edso00.ru/484100000000000
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:

48 STUJICHTIIMKOJb U TIULEPHH, bubnmoreka [JOK
X GU3HYECKUE U XUMHUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOpl mostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa LHOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIbI,
50 (du3nyuecKkre CBOMCTBa bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth Gerona
bubmuoreka [JOK
51 X i
MMHECKHE CBOHCTBA (erora https://m.eds00.ru/037ca5f9

59 CrniocoOsl monyueHus u bubnmnorexa [JOK
IpUMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
ITpakTuyeckas pabora Ne 2.

53 Pemrenne skciepuMeEHTAIBHBIX bubnnorexa [JOK
3ama4 no teme "CoupTsl U https://m.edsoo.ru/fdOced09
¢benomnsr"

54 Cucremaru3zanus u 00001ICHIE bubnuotexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/1810ch9b
AJBIETUIBI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE
. bubnuorexa [JOK
55 KapOOHUIILHON TPYTIIbI;

TOMOJIOTHUYECKHE PSIBI, 00TIast
dbopMmyna, nzomepus u

https://m.edsoo.ru/b139beaa
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HOMEHKJIaTypa

ANbIeruasl 1 KETOHBI:

56 (u3nUecKre CBOMCTBA; bubmmorexa [TOK
’ https://m.edso00.ru/c887425¢c
peaKuy MPUCOSTUHCHUS
Peakun oxkucieHus u
57 KauyeCTBEHHBIE PEAKIINU bubmnorexa [IOK
p https://m.edsoo.ru/a393baa9
aJIbAETUI0B U KETOHOB
Crnioco0sl nostyueHust bubnuorexa [JOK
58
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIEIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnnorexa [HOK
OCOOCHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
WM3oMepnsa 1 HoMeHKIaTYpa
60 Ka 60}?0131,1)( KHCJIOT Mxyp bubnmorexa [IOK
P 7 https://m.eds00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMHUYeCKHe CBOMCTBA
61 IpeaeabHbIX OJHOOCHOBHBIX bubmorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIIOTBI. bubnnoreka [JOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeIeIbHbIX U
bu6mmorexa [IOK
63 apOMaTUYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edso00.ru/83a08773
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[IpencraBuTenu BICIINUX
KapOOHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOJHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CriocoObl TTOTy4eHHS U
65 MpUMEHEeHHE KapOOHOBBIX bubmorexa LHOK
P P https://m.edso0.ru/7c065c9d
KHUCJIOT
CrnoxxHbie A(UpHI:
TOMOJIOTHYECKUH Psiji, o0IIast bubnuorexa [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOU3NIECKre U XUMHUUYECCKHUE bu6mmoreka [IOK
cBOlcTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10O
YPAaBHEHUIO XUMUYECKOMN
68 peaKIuu, Ha oTpeIelieHrue
MOJICKYJIIPHOHN (hOPMYJIBI
OpPraHUYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3.
69 Pemenue skciepuMeHTATbHBIX bubnmnorexa [JOK
3amad o teme "KapOoHoBbIE https://m.eds00.ru/486671fb
KUCIOTHI. CoXKHbIE 2PupbI"
XKupsl: ctpoenue, puznueckue
70 u XI/I:MI/I‘—Ie(I?KI/Ie CBOECTB& bubmorexa HOK
https://m.edso00.ru/al9c5b98
(runponus)
OcoOeHHOCTH CBOMCTB KHPOB,
bu6nmoreka [JOK
71 coJiepKallnx OCTaTKu

HCMIPCACIILHBIX JKUPHBIX

https://m.edso0.ru/b0331922
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KUCaoT. JKupsl B Ipupoie

MBpbU1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moroliee Aeiicteue. [lonsitue o bubmmorexa LIOK
e ' https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIIX
cpencrax (CMC)
I'enernyeckas cBs3b
YIJIEBOJOPOJOB U bubnuoreka [IOK
73
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIICCTB
74 Pacué€rsl 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHii
CucremaTu3anus 1 00001IeHNE bubnuorexa [JOK
75 .
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast XxapaKTepUCTHKA
76 YTJIEBOJIOB U Kiaccuukarus bubnnorexka [JOK
YTJIEeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
TIOJIMCaXapHUIbI)
MoHocaxapupl: (pu3nvecKue
77 CBOICTBA If Haxof €HHE B bubmmorexa LIOK
A https://m.edsoo.ru/b4bdda2d
MIPUPOJIC
IIpuMeHeHue IIII0KO3bI, €€
78 3HA4YEHHUE B bubmuorexa [JOK
JKHU3HEJICATSIIbHOCTH https://m.edsoo.ru/5e61122d
OopraHm3Ma
Mcaxapujpl: caxaposa,
A P P bubmuorexa [JOK
79 MaJIbTO3a U JaKTo3a.

Haxoxnenue B npupone u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHHUC ACaxapruaoB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJI, (hu3nyecKue u

bu6mmoreka [IOK

80
XHUMHUYSCKHUE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHECHUE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a71a4 HA
OIpeJIeJICHUE JIOJN BhIX01a bu6mmoreka [IOK
82
MPOJIYKTa PEaKkLUH OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOXKHOTO
Cucremaru3anys U 0000IICHIE bu6mmoreka [IOK
83 .
3HaHUU 1O pa3zieny https://m.edso0o.ru/08d4364c
KonTponbhas padota no teme
84 "Kucnopoacoaepkaniue bubmorexa HOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCTMHEHUS
AMUHBI: K1accuduKarus,
CTPOCHUE MOJIEKYJI, 00IIast
85 (1)(? MyJia I/IBOMeyI/IS[ bubmmorexa [JOK
pMYIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBa
86 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
anu(paTHUECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHHE aHWJINHA,
87 0COOEHHOCTH XUMHUUYECKUX bubmorexa [JOK
N https://m.edsoo.ru/39cd21f1
CBOMWCTB aHUJIMHA
88 CriocoObI TTOTy4eHHS U bubmuotexa [JOK

MIPUMEHEHHE aTHUPaTHUECKUX

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

dAMHHOB

AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,

bu6mmoreka [IOK

89 A3UYECKUE CBOICTBA.
b https://m.edso0.ru/d1773e80
OTtnenbHBIC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHAE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTUYECKOE 3HAUCHUE bubmnorexa [IOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
THJIPOJTU3 TICNITHIOB
01 benku kak npupoHbIe bubnnoreka [JOK
MTOJINMEPBI; CTPYKTYPhI OSITKOB https://m.edsoo.ru/429e9899
bubmuorexa [JOK
92 XHUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3oTtcoaepikaiue
reTepOLMKINYECKUe
93 coenuHennsa. HykiienHoBble bubmmorexa [IOK
A P YK https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas pojib
ITpakTuueckas pabora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
94 4184 [0 TeMe bu6mmoreka [JOK
" ! https://m.edso0.ru/8e3c02d1
A3oTcoaepkalime
OpraHUYeCKHUE COCTUHEHUS"
[TpakTuueckast paborta Ne 5.
95 Pemrenue skciepuMeHTaIbHBIX bubnmnorexa [JOK

3ajJa4 1o Teme "Pacro3HaBanue
OpraHNYeCKUX COCTMHEHUN"

https://m.edsoo.ru/bde3fdf6
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KonrponsHas pabora o reme

bubmuoreka [JOK
96 "A 1
SOTCOACPRALLIE " https://m.edso0.ru/ce561bc7
OpPraHUYeCcKUe COeINHEHMS
OcHOBHBIE TIOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUI U METO/IbI UX 1 bubmmorexa [JOK
https://m.edsoo.ru/7aa63ebd
CHHTE€3a —II0JMMepU3aLus U
MIOJIMKOHICHCAIUS

98 [Tmactmaccel. YTunuzanus u 1 bubmuorexa [JOK
nepepaboTKa IIacTUKa https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypaJlbHbBIN

99 CI/IHTCTI/I‘IGIZZKI/IC Kay . u 1 bubmmorexa [JOK

YHyRH, https://m.edso00.ru/246103ec
Pesuna
BosiokHa: HaTypainbHble,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHrernyeckue. [onumepsr https://m.eds00.ru/5963a601
CIELMAIBHOTO Ha3HAYEHUS
ITpakTuyeckas padora Ne 6.

101 Pemrenne skciepuMEHTAIBHBIX 1 bubnnoreka [JOK
3aga4 no treMe "Pacmo3HaBanue https://m.edsoo.ru/3aebd77a
IJ1aCTMAacC ¥ BOJIOKOH"

O060061eHne U cucTeMaTH3alus
M3y4YEHHOI'0 MaTepHuaa 1o bubnnoreka [JOK

102 | 1
TeMe "BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [{OK
XUMUYECKUH 371eMeHT. M30To1bI https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOHPUTYpAIIUU aTOMOB
5 BHeMeIIjI)TOB B OCHOEI)-ION}IIII)/I 1 bubmorexa LOK
R https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TeOpHUEH CTpOeHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB 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

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOIeKyIIpHbIE B3aUMOIEHCTBUS
BanenTHOCTb U BaJICHTHBIE

11 BO3MOHOCTH aToMOB. CBsI3b bubmuorexa [IOK
JJIEKTPOHHON CTPYKTYPBI MOJIEKYI C HX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubnuorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOJIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoOsI BEIpaKEHUS! KOHIICHTPAIIUU bubnnorexa [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUN bubmuorexa [JOK

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

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

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHHS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnnorexa [JOK
P PP https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHeHUSIM

23 XUMHUYECKHUX PeaKIUui U bubnnorexa [JOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHUSIM
CKOpoCTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuszatopsl
25 I'oMoTeHHbIC U TEeTePOreHHBIC PEAKITUT
26 IIpakTuyeckas padora Ne 1 o Teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bub6nmoreka [IOK

27
XHUMHYECKOE 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
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DNEKTPOINTHYECKAS TUCCOLUAIINSL.
29 CI/IJ‘ILHI:)IC U cia0ble 3§eKT :JII/I;II)I bubmorexa HIOK
p ' https://m.edso0.ru/5f766bdf
CreneHn QUCCOLUAIIA
Honnoe npounssenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO :B Boxo Ho HI:II;I ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LIOK
p HI p p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnmorexa [JOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eakuu. BaxxHeille OKUCIUTEIN U bubnmorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bubmmnoreka HOK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3InyHBIX THIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 00001IeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUEe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o reme bubnuoreka [JOK

39 " "

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
ITonoxeHue HEMETAILIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB JI. 1. Menzaeneena u Bubmaorexa ITOK
o https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAINIOB
AmoTponus HEMETAILIOB (Ha pUMepe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
poaa, Ceprl, p https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopona: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMHYECKUE CBOMCTBA. ['uipuIbI https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa [TOK

yi L https://m.edsoo.ru/4e223795
XAMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHACIOPOACOIEPKAINE COEANHEHUS bubmorexa LHOK
POACOAEPALL a https://m.edso0.ru/6b3255e6
rajJloreHoB
JlabopatopHbie 1 IPOMBIIITICHHBIE

45 CHOCOOBI OTYYEHHS TaTOTeHOB. bubnnorexa [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COoeIMHEHNH
ITpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATIBHBIX 33/1a4 10 TeMe

"["anoreus!"”

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



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: naboparopHsie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 O e
KCHART H TIEPOREIIH https://m.eds00.ru/5c8816a0
49 Pemenue 3amau pa3aMvHBIX THIIOB bubmmorexa [JOK
A4P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJI€HUE B PUPOJIE,
50 CH(I))CO6BI nonﬂ EHUS (;I/ISII)/IIII;CKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOICTBA
bubnunoreka LIOK
51 C
CPOBOOPO, CyIb(pu el https://m.edsoo.ru/7c875999
Kucnoponcoaep:xaiiue coeimHeHMs
52 cephl gcf)6eiHIE)CTEI CBoﬁCTI; CepHOMU bubmmorexa [IOK
DL P https://m.edso0.ru/8cfa2548
KHCIIOTHI
[IpakTuueckas padora Ne 5. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe bubmorexa HOK

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

54 CrocoOBI MOyueHus, Pu3nyeckue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaep:xaiiue coemHeHHs

55 azoTa F())co6eHII{)ocm CBOMCTB a30THOM bubmmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCITOTHI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100peHHS

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

bubnunoreka LIOK

57
XUMH4ecKkue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 docdo c((I)) e(bxcz ue Kucinotel. Conn bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubnmnoreka HOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrnepos: HaxoXJIeHUE B PUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoga(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI KJI/IICJ'IOTa ueé brbmmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwie 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK

At p https://m.eds00.ru/6029b609
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cfoco6r,1 TIOJTyYCHUS (pn3n§efl<:11e " brbmmorexa LIOK
v L https://m.eds00.ru/143558ab
XUMHYECKHUE CBOMCTBA
65 Oxkcun kpemuaus(1V), kpemaueBas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edsoo0.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edso0.ru/393cdac0

coenuaeHui. CTEKII0, €ro MoJydeHue,

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

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa HOK
ladp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o treMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas pabota mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanioB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO0mue ¢puznyecKkrue CBOMCTBA
72 MeTauIoB. [IpuMeHeHe METAILIOB B bubnnorexa [IOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MeTauioB. Kopposust bubnnorexa [JOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
ODIEKTPOXUMHUUECKUIN P HAIPSOKEHUI
75 MeTaJ'IJI'I)OB O6mue cnol:::ozébl n(l)jn €HUS bubnmorexa HOK
- oot yi https://m.edso0.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-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUJIPOKCOKOMILIEKCHI aTFOMUHUS, KX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
IIpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME brbmmorexa [JOK
" P 8 " https://m.edsoo.ru/27a4af43

Mertasuibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METalIOB

83 no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
[Teproanueckoi CuCTEMbl XUMHUYECKUX https://m.edso00.ru/610d7431
AJIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTENIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMCTBA

86 JKelle3a U ero coequneHuii. [lomydenue bubmorexa HOK
A ’ ya https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CTIJIABOB Kele3a
duznyeckre 1 XUMHUECKHE CBOIICTBA
87 MEIHN U €€ COeNUHEHNI, X bubnnorexa LIOK
a a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHEHUE
dusnueckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 DKCHEPUMEHTAILHBIX 3a/4a4 10 TEME bubmorexa HOK
P A https://m.edsoo.ru/a6e352ea
"MeTaiibl TOOOYHBIX OArpyHH"
90 Pemenue 3amay pa3sIMuHBIX THIIOB bubnmorexa IOK
AaTp https://m.edso0.ru/a8b83d83
O00011IeHNE U CUCTEMAaTHU3aIUs
91 M3YYEHHOI'0 MaTepuana o TeMe bubnmorexa IOK
" Y " P https://m.edso00.ru/e91fe975
Mertanisl
92 KonTponbHas padbota no teme bubmuoreka [IOK
"Mertamiabr" https://m.edso0.ru/83f63ea3
03 AHanus pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
94 YCTOWYUBOI'O Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

IlonsTue o HAaYYHBIX MCTOOAX
HUCCICI0BaHNA BCIICCTB

https://m.edso0.ru/080fe1f0
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HaquHe IMPUHOMUIIBI OPraHnu3aluun
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
Py P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XuUMUS U 310pOBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas XumMun B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTEIILHBIE Y KOHCTPYKIIMOHHBIE 1 bubnnorexa [JOK
P PyKIL https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yriayonennoe ooyudenue, 11 kmace/ Epemun B.B., Ky3pmenko H.E.,
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