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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkKeHul «Ctparerum pa3BUTHS BocnuTaHud B Poccuiickoil
Oepnepanuu Ha niepuon 10 2025 roga» (Pacnopsiokenue IlpaBurensctBa 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 mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IIEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHNS OOy4YeHUs B OpraHu3alusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalri0 B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUW K YPOBHIO IOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TIPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIBLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEePUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNIbHBIX TOCTHXKEHHM OOydarouuxcs B
pamMKax HTOTOBOHM arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAETIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LIEJICH U 3aa4 U3y4eHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMS y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABIECHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yIJIyOJIEHHOIO YpOBHEW B cHUCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro mpodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENeNEHHBIN TPO(UIIb
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
o0Opa3oBaHMsI B OpraHU3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPETHEro OO0IIero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATENLHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHUMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTh IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3y4EHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOieHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoauHamMuKku. W3ydeHnue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M MEKTPOJIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMHU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEp)KaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEAeIEHHOTO poduiis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEpPKaHUM IpeaMeTa JUIs KJIacCOB XUMHUKO-(PU3NYECKOro mpoduius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YECHUU TMpeIMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMHUU U B (U3KKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXPaHEHUS



MacCbl M DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OOJbIINI yAENbHbI Bec OyleT UMETh OpraHudecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3Yy4YEeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero odpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE W3y4deHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPENCTABICHUN: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHUn pallOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TAaKKe SKOJOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUs XUMUYECKUX PEAKLUU, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (opmupoBanue y O0y4JarOIIIXCS OCO3HAHHOTO OHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMUH, IJISI OOBSICHEHUS W
MPOTHO3UPOBAHMSI SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO peIIeHUs MPoOJIeM, CBA3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHMUS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JIEATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, MHCIIOJIb30BAaHMEM U  IepepaboTKon
BEIIIECTB;

e yriyOlieHHE TPEACTaBICHWH O  HAYYHBIX METOAAX  IO3HAHUA,
HEOOXOIUMBIX Ji NPUOOPETEHHs] YMEHUNW OPHUEHTUPOBATHCS B MUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLUUX MECTO B
pUpOJIe, B MPAKTUYECKOM IEATETHPHOCTH U MMOBCEAHEBHON YKU3HHU.

B mnnane peamuzanuy mepBOOYEPEIHBIX BOCIHMTATEIBHBIX M PAa3BUBAIOIINX
(GYHKUMNA LENOCTHOM CHUCTEMBI CPEJHEro oOmero o0pa3zoBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

e BOCHHUTaHHME YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHHUW TPUPOJIBI,
YBOXEHHUS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKIAJHBIX HCCIEAOBAHUNA B XUMHH, (OPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTUE MOTHUBALIMM K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOGHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

e pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOM Mpo(deCCHOHATBHON U OO0IIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opMHpOBaHHE YMEHMI U HABBIKOB PAa3yMHOTO MPHUPOIOIOJIb30BAHMS,
pa3BHUTHE YKOJIOTHUYECKOHN KyJIbTYphI, IPUOOPETEHNE OTBITa OOIIECTBEHHO-
MIOJIE3HOM IKOJOTUIECKON e TEIbHOCTH.

OO11ee yncao 4acoB, MPEAYCMOTPEHHBIX JIJISl U3yUEHHUsI XUMUU Ha YriyOJeHHOM
YpOBHE CpemHero obmiero obpasoBanusi, cocraBiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeNI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKOM XMMMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCIMHEHMSX. Turmbl TruUOpUIM3alMK aTOMHBIX oOpOuTanei
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUuX COeAUMHEHUU. MOJeKyasipHblE U  CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Bunabl wW30MepUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o KilaccUpUKALMKM OpraHuyeckux BeunlecTB. IlloHatne o
dbynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHocTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii ps ankaHoB, 001mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankauel. O0mIas ¢popmMynina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alIKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOWTaleld yriepoaa, G- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IO0JOKECHHE
IpyU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE KA JUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA AJIKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue YrieBoJopobl (apeHsl). ['oMoJorudeckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS] B OEH30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB ctupoda. [lonumepusamnus cruposna. CrocoObl NOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HePTH:



MEPETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUGOPMUHT, MHUPOIH3.
[TpoaykTel nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHBIX KiaccoB (oOecrBeYMBaHUE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHHe ¢ Kojuiekuusamu «HedpTte» u «Yromby», ¢
oOpa3lamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEruApaTaluy, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie A¢upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMeElIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OenzosbHOTO sipa. Pusnueckue cBoilicTBa ¢GeHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuHOCTH (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoslornueckue psiibl albJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHUIbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE aIbJACTUI0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KuCI0T. M30omMepus n HoMeHkiIatypa. @usnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepUPUKANM, PEAKUUU C YYACTHUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX W aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBAas, MaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upsl. ['oMonorudeckuil psia, oOwmas Qopmyna, U30MepUs U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuael). MoHocaxapuIpl: TJIOKO3a, (GpyKTo3a, rajgakro3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHE B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
Ipynn, CIOUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIirOKO3bI, €€
3HAYEHUE B XKU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHnenue. [lomucaxapuasl: Kpaxmail,
INIMKOTeH W newnono3a. CTpoeHne MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€Ha U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEIUTION03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUIPOJIN3, MOJyueHUue 3PUpoB 1ewmtonao3sl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB M UX IPEBpaIlCHHIL:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupThl U
dbenomwly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHuYecKre Mpou3BOAHbBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEHKIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBAE TNEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnum anKuaaMMOHUSL.

AHUIMH — TpPEACTaBUTEIbL aMHMHOB apoMaTrudeckoro psga. CrpoeHue
aHuauMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrnocoObl
MOJy4yeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAMU, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TEeNTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHasi, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJKOB: THAPOIU3, JEHATypalusi,
Kaue€CTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUE COCIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, TOJUCTHUPOJ, IMOJIMMETUIMETaKpuiIaT, MOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MTOJUMEPHI, OMOpa3iaraéMblie MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMysibl OpPraHUYECKOTO COCIWHEHUS IO
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOrO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, KHUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NMEPUOIUUECKOrO 3aKOHA U [lepHoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYeCKasi CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBsA3U. 110JIsIpHOCTD, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraH/bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Vctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMble U HEOOpaTHUMbIE peakinu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
BaxnHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeEToH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W HMX NPEBPAIICHUN:
pa3lioKEHHWE TMEPOKCHUIAa BOJAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemerawuioB B llepuoguueckod cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigydeHus, (U3NYEeCKue U
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHeunire KUCIopoacoaepKaIne
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajoreHoB. [IpuMeHenre rajioreHoB U UX COEUHEHNN.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CrocoObl MOIydyeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrnepon, HaxoxJeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue M XUMUYECKHE CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yromnbnas kucimora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero NoJiydyeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbus3nueckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBbel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspkeHW  metawioB.  OOmuMe  CrocoObl
NOJTyYeHUS METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuit u kanuii: mnonydeHue, ¢GU3MUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AOMHUHWI: TTOy4YeHue, (GU3NIECKNe U XUMUIECKIE CBONCTBA, MPUMCHECHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUECKUX JIIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUibl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHiua M €ro COEOUHEHHU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3n4ecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THJIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKeJie3a C PacTBOPAMHU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop M HX COCTUHEHUS,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOAaxX I[O3HAaHUSI M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble puHLIKIBI OpraHu3alui XUMHUYECKOT0 IPOU3BOACTBA. [IpoMbliiieHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEHM CPENbl U €r0 IOCIEICTBUS.
Pounb xumun B 0b6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi HW 340pOoBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XUMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHndecKkrie U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31€KTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C OIPEIEIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpallMl BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEeHUHM oOmed
HEOPraHWYeCKOM XMMHUH B 11 Kiacce oCylIECTBISETCS Yepe3 UCIIOJIb30BAaHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, PUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, HUACAIbHBIA a3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHMHOBBIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, MOJIE3HbIE UCKOTAaeMbI€, TOILJIMBO,
pecypchl.

TexHONOorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUYeCKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON TPaXJAaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKarOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4YaronIMXcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON JEATEIHHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATEJIBHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3TUYHBIX BUIOB YYCOHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECCTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



WHTEpECAa M [03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUH M IOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHMS MOCIEIACTBUM
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHWs C BeIlecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIMIMX 30POBBIO U KU3HHU JIHOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHl pa3InyHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJTIbHOM TPAaeKTOPHUU
oOpazoBanus, Oyaymiedi mpodeccun u peanus3arii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU IEIeCO00pPa3HOr0 OTHOLIEHUS K TPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJWMOCTH WCIIOJIb30BAHMS JOCTIKEHUW XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl PA3BUTOr0O 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAaMpaBJICHHOCTH W BaXXHOW pOJM B
CO3JaHMM HOBOW 0a3bl MaTepUaJbHON KYJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/a U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHUsI JieiaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON JeATEIbHOCTH;

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

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3iMYHbIX cdepax MmpodeccrnoHanIbHOM
NEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MMOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOII0JEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON M COMAIBHON MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapaKTEepHbIE MPU3HAKU TMOHITHUH M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peaknuy — TPU PENICHUH YYEeOHBIX TO3HABATENBHBIX W MPAKTHYECKUX 3aj1ad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJE€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
pEaKIHnil;

dbopMyIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHUIO pPa3IuYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MIPU TMOUCKE U
oroope wuHPOpMaNKMK, HEOOXOAUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3amad
OIPEAECIIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCMOJb30BaHUS HHEGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelacTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHA:



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

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJACOBAaHMS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEILHOCTh, ONpenelisas e€ Ieau W 3a7avd, KOHTPOJHUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh HawmboJjee
3¢ dexTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CaMOaHaiau3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS IMIPOTPAMMBI 10 XUMHUH Ha yri1yOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JU1s1 yaeOHOro mpeameTa « XUMUsH Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
M0 OCBOCHMIO, MHTEPIPETAIMA U TTPEOoOpPa30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3MUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe IO XHUMHUU TPEIMETHBIE pe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
W3yUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTOWYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEeBON O€30MacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUH HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJIBEHOTO
IPUPOJIOTIONB30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0Ooyiouka aroma, S-, p-, d-aTOMHbIE OpOWTAlIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, PyHKIHOHATbHAS
Ipynma, pajaudKall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIC), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, IOJMMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
W TPEBpPAlICHUS DSHEPIMM IIPH XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHMsI, O B3aUMHOM BJIMSIHUMA aTOMOB U I'PYIIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl I u Il poga);
(aKTOJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIUNAX  XUMHYECKOIrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATb YPABHEHMSI XMMHYECKHX PEAKIIMM M PACKPBIBATh UX CYLIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJEKYJ OPraHUYECKUX BEUIECTB JIJIsi UILTFOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb MM Ha3BaHHUS [0 CHUCTEMAaTHYECKOU
Homenknartype (IUPAC) u npuBoaUTH TPUBHAIBHBIE HAa3BAHUS IS OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKONb, (eHos, (QopManbIerujl, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBASI, OJIEMHOBASI, MTAJIbMUTUHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MUecKue M XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENCH pPa3IHUUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yrieBOJAOB (MOHO-, AM- W TOJIMCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKHD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCHOJH30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKJIAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUMA OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOJIOPOJTHOTO
Coipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM 1 MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICJIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 1O OPTraHUYECKOW XUMHUU 11 OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, aHAJTU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUUYECKUN DKCIEPUMEHT (TOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTATBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIIeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOILICH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HAaBATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh IIEIECOO00PA3HOCTh NMPUMEHEHUS] OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi nHbopMmaluu, HTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, epepadbareiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBICHUN MPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMECHT, aToM, SJIpO aroma,

M30TOIIbL, IJIEKTPOHHASI 000JI0YKaA aToMa, S-, p-, d-aToMHbIe OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBaJICHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€ B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U  KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYCHUU W 0O€30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHUS HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAECIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEIETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh  yYMEHMI:  KJIAacCU(UIMPOBATH:  HEOPTaAHHUYECKHE
BELIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiuu, U3MEHEHHUIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHUOJUYECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHUM: XapakTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uUCHONB3ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE WU BO30YKIEHHOE 3IHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynmnaMm Ilepuonmueckou cucrembr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(OPMHPOBAHHOCT, yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakUMi  THMAPOIW3a;  peaKuuu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIekKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JisE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pPACUEThl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKiuu; 3HA4YEeHUs] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOJAYyKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKIuH,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NIPOBEACHHME  peakuMid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTABa HEOPraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBK) HWHIWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
HKCIIEPUMEHTAJIBHBIX 3afad mno Temam «Metamsy u  «Hemeramnbsy) ¢
COOJTI0/IEHEM TIpaBUil 0€30MacHOTO OOpAaIIeHHs C BEIECTBAMU U JTAOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIedb HMCCIENOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMUPOBAHHOCTh YMEHHI: COOIOIaTh TIPaBUJa MOJb30BAHMS XUMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJTM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHCIIOTEL. benmkn 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmmorexa [JOK
' yup A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHOCRHG pakitit https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMeTalIE 3 3 https:/m.edsoo.ru/2dd57£24
b K
2.2 Mertanisl 23 1 2 nomorexa 110
https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHUE
OpraHUYECKON XMMUH,
MIPEJCTABIICHUE O 1 bubmorera [JOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCJIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
7 " bubnuoreka [IOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
Banentabie BO3MOXHOCTH
aToma yriepoja
XumMmudeckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
bu6mmoreka [JOK
Mexanu3mbl 00pa3zoBaHUs 1
. https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pas3psbiBa CBs3€i
Teopus crpoeHus
. bubmuoreka [JOK
OpPraHWYECKUX COETMHEHUM A. 1
https://m.edso00.ru/9e¢595¢cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

bubmuorexa [JOK

6 crcTeMatiriccKas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubmmoreka [JOK
OPraHMYeCKOU XUMUHU https://m.edsoo.ru/ba5706aa

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

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

10 DOu3NYECKUe U XUMUYECCKHE bu6mmoreka [JOK
CBOICTRA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoze. CriocoObl nomyyeHus bubnmorexa LIOK

https://m.edsoo.ru/259b0asb
Y IPUMEHEHUE aIKaHOB
[uxnoankansl: o0mas
dbopmysa, HOMEHKJIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MIPUMEHEHUE

, bubnuotexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeesieHue MOJICKYIIPHON
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTu3aus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMEHKJIATypa, JIEKTPOHHOE U

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpHS AJIKEHOB
Dusnueckre 1 XUMUYECKHE
15 CBOMCTBA aJIkeHOB. [IpaBuio bubnnorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnnoreka [JOK
[IPUMEHEHHUE AJIKEHOB https://m.edso0o0.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 Tel?\/le "TTon eHI:I)/Ie 3TUJICHA U bubmmorera [TOK
ya . " https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3a/1a4 Ha
ONPENEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
18
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorexa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo0.ru/04298c0a




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

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

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

https://m.edso0.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hr3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK

https://m.eds00.1ru/23493a93

24 KauecTtBeHHbIE peaknyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

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

26 YPaBHEHUIO XUMUYECKOU bubmmorexa LHOK

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

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

)3 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoJIa,
uX (pusuveckre CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/ad4alae4




30

31

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

bu6mmoreka [IOK
https://m.edsoo.ru/ad4alae4

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

32

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

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

33

34

35

36

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOAOB

Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3zanus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

bubmuorexa [JOK
https://m.edsoo.ru/6£717d09

37

38

39

KameHnHbI#1 yrosib ¥ MpOIyKThI
ero nepepadoTKu

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

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

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




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUY 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoresa
JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoeiicTeue
JIMTrajJoreHajJKaHoB ¢ MarHUEM U
[IUHKOM
Cucremaruzanus U 00001eHne
. bubmuorexa [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9e298
IIpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Y Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kkjaccupukanus, pusnueckue
CBOlCTBa
XHUMHUYECKHEe CBOMCTBA
45 MpeAeIbHBIX 0JTHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorera [TOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (PU3UYECKUX U
XAMHYECKHX CBOMCTB

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

bubmuorexa [JOK

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

49 IIPUMEHEHNE MHOT0aTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
bu6mmoreka [IOK
51 XuMH4YECKUe CBOMCTBA (peHOIa
¢ https://m.edsoo.ru/037ca5f9

57 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
npUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

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

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

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425¢c
MIPUCOCTUHECHUS
Peakuuu oxkuciaeHus u
57 KA4eCTBEHHBIE PEAKIINU Bubmaorexa ITOK
p https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
58 Crioco0bI moTy4eHus bubmmoreka [JOK
AIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubnnorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢du3nveckre CBOMCTBA
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmnorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexka [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOEHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JMKapOOHOBBIX,

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

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

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

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

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

66 TOMOJIOTHYECKHI psijI, oO1as bubmmoreka [JOK
dbopmya, U3oMepust 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTNpeACIICHHE
MOJICKYJISIPHOM (HOPMYJTBI
OpPTaHUYECKOTO BEIECTBA
[TpakTuueckas paborta Ne 3.

69 Pemenne skcniepuMeHTATbHBIX bubnnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.1u/486671fb
KkUcaoThl. CrioxxHbIe 3PUpHI"

Kupsl: ctpoenue, Gpuzndecku
70 u XIEMH:G(I:)I?IEC CZ’OEC;BEI o bubmmorexa [TOK
https://m.edsoo.ru/al9c5b98
(rumponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

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

72 MblL1a KaK cOau BBICIIUX bubmmorexa [OK

https://m.edso00.ru/3¢c566565




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

bu6mmoreka [IOK

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

74 Pacuérel o ypaBHEeHUAM
XUMHYECKUX peaKIui

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

76 YIIJIEBOAOB M KiIacCH(pUKaLUs bubnuoreka [IOK
YTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)

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

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

20 [Tonmucaxapuasl: cTpoeHUE bu6mmorexa [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

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




XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 HA
20 omnpeJieJIeHue 10U BbIX0a bubmmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTpoinbHast pabota 1o Teme
84 "Kucnopoaconepxarmue Bubmorexa ITOK
p p " https://m.edso00.ru/42c6678¢
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIys,
CTPOEHHUE MOJIEKYJ, 00I1as
85 dopmyna, u3oMepHs bubnrorexa LIOK
pMy-Ia, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
ann(paTUIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOEHNE aHWINHA,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX bubmmorexa LOK
p https://m.edsoo.ru/eal38763
aMUHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmorexa [JOK

U U30Mepus, GU3NIEcKue

https://m.edsoo.ru/d1773e80




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

bu6mmoreka [IOK

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




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U

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

MOJIMKOHICHCAITUS

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

99 CI/IHTeTI/I‘IepCKI/IC Ka};/PiIYKI/I. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, | bubnnorexa [HOK
cuHtetnyeckue. [lonumepst https://m.edsoo0.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepuMeHTaIBHBIX | bubnnorexa [HOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3YYEHHOT0 MaTepuaa 1o TeMe | bubnuoreka [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XuMuueckui 3neMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (s-, p-, d-, f-3eMeHTBhI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DneKTpOHHBbIE KOH(UTYpAIIH AaTOMOB
5 3JIEMEHTOB B OCHOBHOI\?[]II)/I 1 bubmorexa OK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHTOB /1. . MenaeneeBa, CBsI3b C 1 bubmmorera OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
FeOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnmorexa [IOK
p A https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bu6mmoreka IIOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

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




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

19 110 TEME https://m.edsoo.ru/8d2c6balda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u Ilepuoanueckas cucrtema Bu6mumotexa [JOK

20 XUMHYECKUX djiemMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIECTBA.

MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

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

22 peakuuil. TepMoxumuyeckue bubamorera LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMHYECKUX PEAKIUN U bubmorexa HOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTh XUMHYECKOU peakiuun"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P . https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XUMHUYECKOTO PAaBHOBECHS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CHIIbHBIE U CJIA0BIE DIIEKTPOJIUTHI bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npousseaeuue Boasl. Cpena
P pv bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966cal89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B PaCTBOPaAX bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
JEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHelIIe OKUCIUTEIN U bubmorexa LHOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bu6nmorexa LIOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TIOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




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

CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK

38 " n
1o TeMe "XHUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85

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

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKkue CBOMCTBAa HEMETAIIOB
AJTOTpOTINS HEMETAJUIOB (HA IIpUMEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
PO, Cepel, P https://m.edsoo.ru/ef92c¢91c
yriaepoa)

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

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

YHCHI, https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edsoo.ru/6b3255¢6
raJloTeHOB
JlaGopaTopHble U TPOMBIIIICHHBIE

45 CIOCOOBI MOTYyYEHHUS TaJOTEHOB. bubmuorexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAILHBIX 337124 110 TeMe

"Tanoreus!"

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




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

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

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 CH§CO6BI MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cepul gCO6€HHI::)CTI/I CBOMCTB CEPHOM bubmmorera [JOK
PBI. P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmorexa LHOK

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

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiime coeTMHEHNS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU bubmorexa [IOK

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

A30THBIE y10OpEeHUs

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




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

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

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

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

59 [Ipumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHunii. ocopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

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

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(du3HUYeCcCKre U XUMHUYECKUE CBOKCTBRA, https://m.edsoo.ru/1eb19f9%
MIPUMCHCHHE
Oxkcup yraepoga(ll), oxcu

62 e I([)y:(l\rf)) . (OJ'I)I)HaSI KfICHOTa ueé bubmmorexa [TOK
yrepon P YT https://m.edsoo.ru/dba58adf
conun

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

AP https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 crfoco61>1 0JI eHI[I/IH (I)I/BI/Ize(I:)KIfe u bubmmorexa LIOK
YHETIL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(IV), kpemuuenas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

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




BUJBI CTCKJIa

67 Pemenue 3amay pa3sIMuHBIX THIIOB bubmorexa LIOK
AdLP https://m.eds00.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
o teMe "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTaII0B B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
O61ue (huznuecKue CBOMCTBa
72 MeTaJ'IJ'IOq]; ITIpuMeHeHne METAIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAJJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa LOK
p https://m.edsoo.ru/e3de37b6
ONEeKTPOXUMHUYECKHUI psia HANPSKEHUH
75 MeTaJ'ITJI':I)OB Oomune cnoio%m n(I))n eHUs bubmorexa LHOK
-ot v https://m.edsoo.ru/94eb377a
METAIIOB
OOm1ast xapakTepucTHKa MeTayioB [A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUEC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepucTuka MeTayioB I1A-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

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

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

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

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

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

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

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Teproanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayius, €ro
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o0.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | IIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
LIUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352¢a
Mertaibsl 10OOYHBIX MOArPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnmorexa [IOK
et p hitps://m.eds0o.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"Mertamuipr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubmmnoreka HOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

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




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmorexa OK
PYAIOTIEH Epea https://m.edso0.ru/9f1 1bf51
MOCTIEICTBUS
97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
Marepuabl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
o TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKUCJICHUS,
XUMHYECKas CBs3b (G- W T-CBsI3b, KPATHBIC CBS3H), THOPHAW3AIUS
aTOMHBIX oOpOuTajneil, KpUCTAJUIMYecKas pelmeéTKa, MOJb, MOJISpHas
Macca, MOJSPHBIH 00BEM, MOJSpHAS KOHIICHTpAIUS, PaCcTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTHUAPATHI, YIIICPOIHbIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, H30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMerpuyeckas  (1uc-,
TPAaHCH30MEPHS), TOMOJIOTUYCCKUIN psi, TOMOJIOTH, VYTIJIICBOIOPOJIHI,
KHCIIOPOJ- U a30TCOJIEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yraeBOIbl, KUPHI, OETKKU), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KDEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- H
SHAOTEPMHUUYECKUE, PEeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOTeHHbIE,
oOpaTtumbie ¥ HEOOpaTUMBIE), PACTBOP, DICKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIUTHICCKAS JAUCCOIUAIINS, CTEIICHD JTUCCOIMAINN, OKUCITUTEb,
BOCCTaHOBUTENb, JJCKTPOJIHM3, CKOPOCTh XHUMHYECKOW  pEaKIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMAINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHCTEMHOCTHU
XMMHYECKHUX SBJIEHUW, COBPEMEHHBIE IPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0IIye HaydHbIC TPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTS:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBAaHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUH [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTanH3aTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) W HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MIOHSTHUSA §-, p-,

d->TIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKHE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS Peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a@ TAKKEC OT ocoOeHHOCTEH peain3ann pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymiaM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE A(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aAMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XHUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHUYECKHUX PEAKIHM C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI{CJ’IéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM WJIM O0OBEMHOM J10JTH, BBIXO/1a MPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMII O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOMCTB HEOPraHWUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHUEM MpPaBUI
Oe3omacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEIM HCCIIECIOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIHY, ceTh IHTEepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BewecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelid IpeAesIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS ¥ TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO OJHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
s1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/IH atoMma. BaneHTHEbIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAINTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHMS. THUIBl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4ecKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakiuu. XuUMHUeckoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larenbse

1.9

1.10

1.11

Onektponutrueckas aucconnanus. CuiabHbIe W cinaObie dekTponuThl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHUCHAas, HEWUTpalibHas, uieno4yHass. CTeneHb
IHACCOIManuy. Peaknyyu HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii nmokaszarens (pH)
pactBopa

CriocoObI BeIpaskeHUsI KOHIIEHTPAILMK PACTBOPOB: MacCOBasi J0JsI PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HachlleHHble Y HEHACBIIIEHHBIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IG BCIIECTB B Cpc€aax C

pa3HbIM 3HaYeHHeM pH. MeTopl 2JIeKTpOHHOTO Oaanca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, Melb) U MX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

#HHPartH# I nenTruKaus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHHUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4EeCKONW MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornueckunii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUHN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peaknuu NMPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIpATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3auu. [IpoMbInieHHbIe W JTA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

Ankanvensl. XHMMHUUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKLUHUH MPUCOEAUHEHUS

(rugpupoBaHMe, TaJOTEHUPOBAHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenieHus. ['openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHus (TUApUpOBaHME, TajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupona. [lomumepusanus crupona.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenpHbple  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallUs 3TUIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpECACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBEHHBIC PEaKIIMU Ha KApOOHWIbHYIO Tpymmy (peakiusi «cepeOdpsHOro
3epkanay, B3aumoeiictsue ¢ ruapokcuaom menu (II). [Tomydyenue npenenbHbIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct PCaKu OKUCIICHHUA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AIBIEIUAOB. Bpiciiue npeneiabHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOMCTBA >KHPOB:
THJIpUPOBAaHUE, OKUCIIEHWE. [HMIponu3, WM OMBUICHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHCJIOT. MpUTA Kak

COJIN BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYNI M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIOKO3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB Lemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIH MIENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHU, OPOMHOMU
BOJOM, okwucieHue. IlomydyeHue aMuMHOB aJKWUJIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OENIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy TMOJUMEpU3alui U TMOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

#H##Par### nentudukanys opraHnuecknux coequHeHui. Permenmue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmus B moBcenHeBHOM ku3Hu. [IpaBuna OGe3zomacHOl pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U e€ nepepaboTka (MPUPOIHBIC

HMCTOYHUKHU YTIIEBOJIOPOJIOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsi3HeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIC HNCTOYHHKH SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




5.1

BElIeCTB (Ha TpUMEpe IMPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas ~ metauryprus.  CTeKsi0 W CWIMKaTHas  IPOMBIIUICHHOCTD.
[IpombiiieHHass ~ opranudeckass  xuMmusa.  CpIpp€ 11  OpraHUYecKOin

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJJHOTO U3 YYACTBYIOIIUX B PEaKLUU

BCIICCTB

5.2

#H#HPar##Pacuérel TeroBoro 3gpdexra peakuun

5.3

HiHPar#H##Pacu€Tbl 00BEMHBIX OTHOLLIEHUH Ia30B IPU XUMHUUECKUX PEAKIIMSIX

54

HH#HPar##Pacuérer Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOTYKTOB

pC€aKluu, €CJIM OAHO U3 BCUICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HiHPar#H#Pacu€Tsl MaccOBOM MM 0OBEMHOM J10JIM BBIX0/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

#H#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOITYKTA PEAKIIHH,
€CJIM OJTHO M3 BEUIECTB JaHO B BUJIEC PAaCTBOpA C OIpeeIEHHON MacCOBOM J0IeH
PacTBOPEHHOIO BELIECTBA

HH#HParf##Pacu€Thl ¢ MCIIOIB30BaHUEM MTOHATUI «MacCOBast 0JIs1», «MOJIIpHAst
KOHIICHTPALIUS», «PACTBOPUMOCTH)

#H#HPar#Ht#HaxoxieHre MOJIEKYIISIPHOM (hOpMYJITBI OPraHUYECKOT0 BELIECTBA MO
€ro MIOTHOCTH M MAaCcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WIH 110

MIPOYKTaM CTOPaHUS



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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