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HOACHUTEJBHASA 3AIIMCKA

PaGouast mporpamMmmMa o XMMHU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO oOpa3oBaTenbHON IPOrpaMMBbl CpPEIAHETO oO1iero
obpazoBanusi(POIl COO), npeacrasieHHbIx B DenepalibHOM TOCYIapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Kounenmuu mnpenonaBaHus
y4eOHOro mnpeameTra «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepany, peaqu3yIOIMIUX OCHOBHBbIE OOpa3oBaTelbHBIE MPOTPaMMBbI, U
OCHOBHBIX TOJIOkEeHUN «CTpaTernu pa3BUTHS BocnuTaHuss B Pocculickoi
Oeneparuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUsl Ha YpPOBHE YIIIyOJIEHHOTO HM3y4Y€HUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanus yuammuxcs 10-11  kmaccos.
N3ydyenue mpeamera, peanuzyeMoe B YCIOBHAX JuddepeHIupoBaHHOrO,
npo@uIbHOrO OOy4YeHHUs, MNPU3BAHO OOECHEUYUTh O0O0IIE0OPa30BATENbHYIO U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOJIMMYIO s
aJlanTaluy uX K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU B COLIMYME, a TAKXKe JJIs
IpOAODKEHNUs OOyYeHHs B OpraHM3alMix NpoPEecCHOHAIBbHOrO 00pa3oBaHUS, B
KOTOPBIX XUMHUS SABJISIETCS. OJHOW U3 IPUOPUTETHBIX JUCLMILIVH.

B mporpamme mo XWMHMM Ha3Hady€HHE NpeaMeTa «XUMUSD» MOJydaeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCJIOBJICHHOCTH LENEH, COJIepKaHMUS,
pe3ynbTaToB O0y4YeHUs] U TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBIITYCKHHKOB.
CBHUIETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBINOJHSAEMBIE IMPOTPAaMMOM I10
XUMUHU (QYHKIIMH:

e HMH(QOPMALMOHHO-METOJMYECKAsA, pealu3alus KOTopoil oOecreunBaeTr
[OJlyYeHUE NPEICTaBICHUS O LEIsAX, COAEpPKaHWU, OOIeH CTpaTeruu
oOyueHus, BOCOUTAHUS U Pa3BUTHs 00yUaIOLUXCsl CPECTBAMH IIpeIMeTa,
M3y4aeMOro B paMKaxX KOHKPETHOIO MpoduIis;

e OpraHM3alMOHHO-TUIAHUPYIOIIAS, KOTOpas npeaycMaTpuBaeT
onpenereHne: NPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Y4YEeHHUs] Y4eOHOro marepuana, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI M OLEHKH OOpa30BaTENbHBIX JOCTHXKEHUN OOydaroluxcs B
paMKax HWTOroBOW arrectauud B (OpMe EAMHOTO TOCYIapCTBEHHOIO
AK3aMeEHa N0 XUMUHU.

[Iporpamma asist yrinyOIE€HHOTO U3YyUEHHS] XUMUH:

e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEAMETHOE COJEp:KaHHE, 00sS3aTeIbHOE



JUIST W3Y4YeHUsT B paMKaxX OTHENbHBIX Mpoduieil, mnperycMaTpuBaeT
pacmpejieieHie W CTPYKTypUpPOBaHHME €ro IO KjaccaMm, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

e AT MPUMEPHOE paclpeliesieHue y4yeOHOTrO BpPEMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e Ipe/UIaraeT NPHUMEPHYIO IMOCIEI0BATEIbHOCTh H3y4YEHU Y4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHS Kypca, BHYTPUIPEAMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETAIMIO IeNel U 3a7a4 U3yUeHUsl IpeameTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOumiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEepUCTUKU
IJIAHUPYEMBIX ~ PE3YJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTEIbHON
MPOrpaMMBbl CpeaHero o011ero 00pa3oBaHUs (JINYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), a TakKe ¢ YYETOM OCHOBHBIX BHIIOB
yueOHO-TIO3HABATENbHbIX  JACMCTBUI  00ydaroIierocs IO OCBOCHHIO
COJIep)KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3WIUSAM B MPOTPAMME MO XHUMHH MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUUW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus. 3a TMpeJeinamMH yCTAHOBJICGHHOM MpOrpaMMoil 1O  XUMHUHU
00s13aTeNbHON (MHBApUAHTHOM) COCTABJISIONIEH COJIEp)KaHUsS Y4eOHOTo mpenMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIONIEH,
KOTOpasi JOJKHA OIPEAENSATHCS B COOTBETCTBHHM C HANpPaBIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTBMM ¢ KOHUeNTyalbHbIMH TosnoxeHussmu @OIOC COO o
Ha3HAYeHUM NpeIMeToB 0a30BOro u yriayOJa€HHOro YpoBHEH B cCHCTEMeE
nuddepeHIUpoOBaHHOTO OOYYEHUsI Ha YPOBHE CpEeAHEro ooOiiero oOpa3oBaHUS
XUMHS Ha YPOBHE YIUIYONEHHOTO W3YYCHHMsI HaNpaBlIeH HA peaTu3aluio
NPEEMCTBEHHOCTH C  TOCJEAYIOIIMM  JOTarioM  TOMY4YEHUS  XUMHUYECKOTO
oOpa3oBaHHMsI B paMKaxX W3yYCHHs CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JUCIMUIUIMH B By3aX U OPraHU3alUSX CPEIHETO MPOPECCHOHATBHOTO
oOpa3zoBanus. B 53Toi CBA3M u3ydeHHe MpeaMera «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HAa pacllMpeHne W  YIUIyOJIeHHe TEOpPETUYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIUXCS, BRIOPABIIMX OMpPENCAEHHBIN TPpodUIib
oOy4eHusi, B TOM YHUCIIE C MEPCIEKTUBON MOCIEIYIOMIErO MOJTyYeHU XUMUYECKOTO
oOpa3oBaHus B OpTaHU3AIUAX MPodecCHOHaTEHOTO 00pa3oBanus. Hapsiay ¢ aTum,
B cBere TpeboBanuii PI'OC COO k mMmiIaHUPYyEeMbIM pPE3yJIbTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOrpaMMBbl  CpeHEro o0IIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe Ha pEIIeHHE 3a1ad
BOCIUTAHUSA U COLMAIBHOTO Pa3BUTHs O0ydYaromuxcs, Ha (OPMUPOBAHHE y HUX



OOIIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHM pallMoOHAIM3ali y4eOHOTro Tpyaa u
00OOMmMEHHBIX  CIMOCOO0B  JIEATEIBLHOCTH, WMEIOIINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEIMETHBIN XapaKTep.

CocraBnstomuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIyOJIEHHOTO H3y4eHHs
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas u
HEeOpraHuydeckasi Xxumus». [Ipu onpeneneHun moaxon0B K 0TOOPY U CTPYKTYpHOU
OpraHU3allid COJIEPKAHUS ATHUX KYypCOB B MPOrpamMMe IO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuugax 0a30BOro M yriayOJIE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHOBY coaepkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUS» COCTaBIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN W
YMEHUH, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO M3Y4YEHHUs IMpeameTa. JTa CHCTeMa
3HAHMM TMOJy4YaeT OMNpeleNEHHOE TEOPETUUYECKOE JOMOJHEHHE, I03BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OoyibUi  00BEM  (haKTOJIOTUYECKOTO
Marepuana. Tak, Ha yrayOJnE€HHOM YpPOBHE H3YYEHHS NpeIMeTra obOecreueHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEJIMYECHUSI OO0bEMA 3HAHMM O XUMHUUYECKUX
AJIIEMEHTaX U CBOMCTBaX MX COEIMHEHHUH HAa OCHOBE PACIIMpPEHUs U yriayOJeHus
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XUMHYECKON CBSI3M W 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIU, pacCMAaTPUBAEMBIX C TOYKH 3PEHHS] XUMUUECKOU KUHETHKU
u TepMoauHaMuku. W3ydyeHune mnepuoamdeckoro 3akoHa u llepmogmueckon
CUCTEMbl  XUMHUYECKHX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKasl CBS3b
OOBSCHSETCSI ¢ TOUYKH 3PECHUS SHEPTETUUECKUX U3MEHEHHM Mpu €€ 00pa3oBaHUM U
pa3pylieHuH, a TaKkKe C TOYKH 3PEHHUS MEXaHM3MOB e oOpazoBaHus. M3ydenwue
TUMOB  peakuuil  JomojiHgeTcs  (opMHpOBaHMEM  MPEJACTABICHUN 00
ANEKTPOXUMHUYECKUX TMpoIeccax U 3JIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHuueckoil XMMHHM MPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COCIIMHEHUN yaenseTcsa 0co00e BHUMaHKE BOMIPOcaM 00 3JEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX M MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHuWe HMEEeT TO, YTO Ha COACpPKAHUE KYypCOB XUMHUU
yrayOaE€HHOTO YPOBHS U3YUEHHS JUIsl KJIACCOB ONpeeaéHHOro npoduis (raaBHbBIM
oOpa3zoM Ha UX CTIPYKTypy M XapakTep JOMOJIHEHWH K OOmIeil cucreme
MIPEIMETHBIX 3HAHWW) OKA3bIBAIOT BIHMSHUE CMEXKHBIC MPEAMETHI. Tak, Hampumep,
B COJICpKaHUU MPEaMeTa JJisi KJIACCOB XUMUKO-(PU3NUECKOTo Tmpoduiist GoJbinoe
3Ha4YeHUE OYIyT MMETh AJIEMEHTHl y4eOHOro marepuana mo oomei xumuu. [lpu
U3YYeHUU TMpeJAMeTa B JIaHHOM cllyyae akUeHT OyneT ciaenaH Ha OOIIHOCTb
METOJIOB TO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUN B XUMHH U B (U3HKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJspHas Teopus B (DU3UKE), 3aKOHBI COXPaHCHUS
MacChl M JHEPruu, 3aKOHbl TEPMOJMHAMUKH, HJIEKTPOJIM3a, MPEACTABJICHUS O



CTPOECHMH BEILECTB U IPYIoe.

B To ke BpeMs B COAECpKAHUM TMpeIMeTa Uil KJIacCOB XHMHKO-
Ounonornyeckoro npoduist OOJIbIIMKM YIeIbHBIM BeC OyJeT UMETh OpraHuvecKas
xumusi. B 3TOM cimydae mpeAocTaBiseTCsl  BO3MOXKHOCTH It OoJiee
OOCTOSITEILHOTO ~ PAaCCMOTPEHHUS]  XMMHMYECKOW  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEpYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JMMUABI, OCNKH, YIIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOMCTBAX MPEACTABUTENEH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BELIECTB CIIy’KaT OCHOBOM ISl HM3Yy4YECHUS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B nmane ¢opmMupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOLIEHAYYHBIX METOJIOB [TO3HAHUSI U OMbITA PAKTUYECKOIO MPUMEHEHHS HAyYHbIX
3HAHMM HM3y4eHHE MpeaMera «XUMHUsS» Ha YriyOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBSI3SIX C YYE€OHBIMU TNpEIMETaMH, BXOMSIIUMH B COCTaB
npeaMeTHbIX oOsacTeil «EcTecTBeHHO-HayudHbIE TpeaMeTh», «Marematuka Hu
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn um3ydyeHun yuyeOHOro mnpeaMera «XuMUsS» Ha YriayOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero odpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3aJaueil NepBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHUMHUU Kak oOOJacTM COBPEMEHHOIO €CTECTBO3HAHUS, NPaKTUYECKOM
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penienne
TOM 3a7aud Ha YriayOJN€HHOM YpPOBHE W3YYEHHUs TMpeaMeTa Mpeanosaraert
peanu3anuio TaKux LeseH, Kak:

e (opmupoBaHHE TPEACTABICHUN: O MaTepualbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSX U ITI03HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poiu B oOecrnedyeHuu
YCTOMYMBOIO  Pa3BUTHUsSI  YEJIOBEYECTBA: B  pELIEHUU  MpodJieM
AKOJIOTUYECKOM, YHEPTeTUYECKON U THUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUN HOBBIX MATEPUAIIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecCrevYeHnr PalMoOHAIBHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKa, a TaKKe HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON cpene;

e OCBOCHHME CHCTEMbl 3HAHUW, JEXKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (pyHIaMEHTaTbHBIX
MOHSTUHA, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEICTABICHHUU O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEaKLUHil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CHCTEMAX, 00 001uX



HAyYHBIX PUHITATIAX XUMUYECKOTO MMPOU3BOJICTBA;
e (opmupoBanue y oOy4Jaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KIIFOUEBBIX MJIEW U MPOOJEM COBPEMEHHOM XUMHUHU, AJII OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
rPaMOTHOTO pelIeHus mpoOJieM, CBA3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUS,
aHaJIM3a U OLEHKH C MO3ULUHI SKOJOTMYECKON 0€30aCHOCTH MOCIEACTBUN
OBITOBOM M TMPOU3BOJCTBEHHON JESITEIBHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  TPOU3BOACTBOM, HCIOJB30BAaHUEM U  IepepaboTKON
BELIECTB;

e yriyOJeHHe TPEACTaBICHUM O  HAYYHBIX  METOJax  IIO3HAHUS,
HEOOXOJIUMBIX JI1 TPUOOPETEHHS] YMEHHII OPUEHTHPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XUMHUYECKUX SBJICHHUM, HMEIOUIUX MECTO B
IPUPO/JIE, B MPAKTUYECKOU JIEATEIIBHOCTH U OBCEIHEBHOM KU3HHU.

B mane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIONINX
(YyHKUMNA LENOCTHON CHUCTEMBI CPEIHEro OOHIEro oO0pa3oBaHUs NPH W3YyYEHUU
npeaMera «XUMHUS» Ha  YyrIIyOJIEHHOM  ypoOBHE 0COOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKKE LETU U 3a]a4l, KaK:

e BOCINHUTAHHME YOCKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW MPHUPOJIBI,
yBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKJIAJHBIX HMCCJIECIOBAHUNM B XUMUH, (DOpMUpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIMM K OOYUYEHHI0O M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOEHUS
00IIeYEeTIOBEUECKNX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM oOydaronuxcsi, (GOpMUPOBaHUE Yy HUX CO3HATEIBLHOIO
OTHOIIEHUS K CaMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEIITHOW TTPO(eCcCHOHANBbHOM U OOIIECTBEHHOM NeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (¢dopMupoBaHHE YMEHHMM M HABBIKOB Pa3yMHOTO IMPHPOJOINOIL30BaHUS,
Pa3BUTHE DKOJOTUYECKOU KYIbTYpbl, IPUOOPETEHUE OIbITa OOIIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM AEATENBbHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX /I M3YUYEHUSI XUMUU Ha yriyOJIeHHOM
ypOBHE cpenHero obiero oOpaszoBaHusi, cocTaBisier 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Heeio).

C yyeToMm 3ampocoB 00ydYarolmuxcsi , poauTenel 00y4yaromuxcsi, YBEIUYUTh

o0I1iee YUCIIO YacoB JAJISl M3yYeHUs XUMHHM Ha yriayOsneHHoMm ypoBue B 10 u 11



KJ1accax Ha 34 yaca COOTBETCTBEHHO.
Takum 006pa3oM, 0o0IIIee YNCIIO0 YaCOB ISl U3yUSHUS] XUMUHU COCTaBJISICT:
B 10 kiacce — 136 yacoB (4 4aca B HEJIEINIO)
B 11 xnmacce — 136 gacoB (4 4aca B HE/IEIIO)



COILEPKXAHUE OBYYEHUA
10 KITACC

OPI'"AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHNYeCKON XUMMH.

[IpenMer W 3HAaYeHWE OPraHUYECKOW XUMHUH, NPEACTABICHHE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YyXIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOYKHOCTHM aroMa yriepoaa. XUMHUYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSIX. Tumbl TUOpUAM3AIMM  aTOMHBIX — OpOuTasiel
yriepoaa. Mexanu3zmbl 00pa3oBaHUsI KOBAJICHTHON CBA3U (OOMEHHBIM U JOHOPHO-
aKLEeNnTOpHbIN). Tumbel NEepeKpbIBaHWS aTOMHBIX OpOuWTaneil, ©- U T-CBA3M.
OnuHapHasi, JBOMHAs U TpoiHas cBsA3b. CrocOOBl pa3pbiBa CBsI3ed B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CcBOOOJHOM paaukane, Hykieopuiae u
anekTpodue.

Teopuss crpoeHnss opraHudeckux coeanHenun A.M. DbyrtnepoBa wu
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOECHUS
OpraHMYECKUX COE€OUHEHUH. MOJeKyJIsipHble H  CTPYKTYpHbIE  (POPMYIIBL.
CtpykTypHble (QOpMyJbl pa3IMYHBIX BUAOB: pa3BEpPHyTas, COKpallEHHas,
ckenetHas. M3omepus. Buuabl u3oMepuu: CTpyKTypHas, IpPOCTPaHCTBEHHAs.
DnekTpoHHbIe 3PHEKTH B MOJICKYJIaX OPraHUYECKUX COCAUHEHUHN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenrie o Kiaccupukaluu OpraHudeckux BemiecTB. llonsitue o
byHKIIMOHAILHOM Tpy1e. I'oMonorus. I'omonoruueckue psapl. CucteMaTudeckas
HOMeHKnaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

Oco0OeHHOCTH W KiIaccUPUKalUsg OpPraHMYeCKUX peakiuil. OKuCIUTEeNbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBpPALICHUI:
O3HaKOMJIeHHE ¢ oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepuajlaMH Ha HX
OCHOBE, OMNBITHI IO MPEBPALICHUIO OPraHMYECKUX BEIIECTB IPU HAarpeBaHUU
(nyaBnieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYHUPOBAHHME MOJENIECH MOJEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Ankanbl. ["'oMosiorudeckuil psii aqkaHoB, oOias GpopMmysa, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYIN AIKaHOB, SP°-
rudpuan3alys aTOMHBIX opOuTaneil yriepoaa, o-cBs3b. dusnueckue CBONCTBa
QJIKAHOB.

XHWMHUYECKHE CBOMCTBA AQJIKAHOB: pEaKUWU 3aMEIICHUs, H30MEPHU3aALNU,



JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KpeKUHra, ropenus. [IpencraBienue o
MEXaHU3ME PEAKIUN PaUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOMyYeHUs U MPUMEHEHUE aTKaHOB.

[Muknoankanel. O6mmas Gopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOWCTB MajibiX (LMKJIOMPOINAH, LHUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAH, IUKJIOTEeKCaH) HUKIOaNKaHOB. CrocoObl MOIy4YeHUS] U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenpl. ['oMoIOTHYECKUH Psii aIKeHOB, 00IIas ¢opMyra, HOMEHKIATYpa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AalKeHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOutaned yriiepoaa, o- U m-cBsi3u. CTpyKTypHas U
reomerpuyeckas (Iuc-tpaHc-) wu3omepus. @Dusmueckue CBOICTBA AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKUUU INPUCOCIWHEHUS, 3aMELICHUS B O-TIOJIOKEHUE
IIpU JBOMHOM CBSI3M, MOJIMMEpHU3aunu W okucieHus. lIpaBuimo MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha ABOWHYIO CBS3b. CIIOCOOBI MONYYEHUSI U MPUMEHEHHE
QJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, N30IMPOBAaHHbIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. [lommmepusanus
COMpPsKEHHBIX AUEHOB. CrIOoCOOBI MOJIy4YEHUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMoJ0THYECKU psii aIKUMHOB, 001as ¢popMyiia, HOMEHKJIATypa U
U30Mepusl. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHUHOB, SP-
ruOpuau3anysi aTOMHBIX opOuTaineil yriaepona. duznyeckre CBONCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pPEAKUWHM  IPUCOCIWHEHUS,  AUMEPU3ALUU U
TpUMEpHU3alun, OKUCIeHNs. KuciaoTHble CBOKWCTBA aJIKWHOB, UMEIOIIMX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE pEaKIIUU HA TPOUHYIO CBsI3b. CIIOCOOBI TIOTyUECHHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThueckue YrieBoAopolbl (apeHbl). ['oMonorudeckuil psii apeHoB,
oOmas ¢popmyra, HOMEHKIIATypa U U30MEpUsi. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKYyJIbl OeH30a. Du3NYecKue CBONCTBA apEHOB. XUMHUYECKUE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLU 3aMeIeHUs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJLOPOJHOM pPaAUKalle, PEAKUHWH IPUCOCAUHEHUs, OKUCIECHHE TOMOJIOTOB
oenzona. IlpencraBieHre 00 OpPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE AJKWIbHBIX PaJMKalIoOB, KapOOKCUIHHOM,
TMJIPOKCUJIBHOM, aMHUHO- WM HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lomumepuszanus cruposna. CrocoObl MoTydyeHus u
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lomyTHeie HedTAHBIE Ta3bl. HeTh u €€ nmpoucxoxacHue.
KameHHbIN yroJib U MPOAYKTHI ero nepepadotku. CrnocoOsl nepepaboTku HeTH:
NEPETrOHKa, KPEKUHI (TePMUYECKUH, KaTaTUTUYECKUi), pU(OPMHUHT, MHPOIIH3.



[IponyxTsl nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B OBITY.
['eneTrueckas CBsI3b MEXK/y Pa3IMYHBIMU KJIaCCaMH YTJIEBOAOPOIOB.
DIEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YTIIEBOAOPOAOB. Peakuuu

3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyIIy, IHAHOTPYIIIY,

amuHorpynmy. JleficTBue Ha TraJOreHIPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wwIENoud. B3auMoaelcTBHE NUTAIOTCHAIIKAHOB C MAarHue€M W IIUHKOM.

[TonsiTue 0 METaJUIOOPraHUIECKUX COCUHCHUSAX. Hcnonp3oBanne

raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TPU CHUHTE3E

OpraHUYECKUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX MPEBpALICHUN:
u3ydeHue (pU3MUECKUX CBOMCTB YIJIEBOAOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpPOJOB pa3IMYHBIX KiIAaccoB (0OecuBeYyMBaHHE OpPOMHOM WM
WOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aHMMOJECHCTBUE alleTUJIEHAa C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoja M BOJOPOJAa B OPraHWYECKUX BEIIECTBAX, MOJIYYEHHE OSTUJIEHA WU
U3y4EHUE €ro CBOWCTB, O3HaKoMmiieHHe ¢ Kosulekuusmu «Hedtb» u «Yrompy, ¢
oOpa3llaMM IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kuciaopoacoaepxamme oprannyeckue coeJuHeHHs.

[TpenensHble oxHOaTOMHbIE CcOUpPTh. CTpoeHHE MOJIeKyn (Ha MpuMepe
METaHoJla W J3TaHoja). ['oMonormyeckuit psia, oOmas dopmysna, H30MeEpus,
HOMEHKJIaTypa U  kinaccupukauus. Dusnyeckue CBOWCTBA  NpeeTbHBIX
OJIHOATOMHBIX CHOUPTOB. BoaopoaHbie CBSI3U MEXKIYy MOJEKYJIaMH CIUPTOB.
XUMUYECKUE CBOMCTBAa: peakUMM 3aMelleHus, JAeTuipaTalnud, OKHCIEHUS,
B3aMMOJCMCTBHE C  OpPraHMYECKMMHU M  HEOPraHWYECKUMHU  KHCIIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eMCTBUE 3TaHONIA U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsl, HOMeHKIaTypa U u3oMmepus. OcoOEHHOCTH (HUUIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaroMHbie CHOUPTHl — ATHICHTIUKONb W TAUICpUH. DH3NYEecKhe U
XUMHUYECKHE CBOMCTBA: PeaKlUU 3aMEUIEHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKMMHU KHCIOTaMM, KAadeCTBEHHAs pEakius Ha MHOTOAaTOMHBIC
cnupthl. [IpencraBieHre o MexaHU3Me pEaKIUil HYKJICO(PHUILHOTO 3aMEIICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMyYeHUS U TNPUMEHEHHE
MHOTOATOMHBIX CITHPTOB.

®enos. CtpoeHHe MOJEKYNIbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIbI U
oenszonpHOTO sAapa. Pusmyeckue cporcTBa (peHomsa. OCOOCHHOCTH XUMHYECKHX
cBoiicTB ¢eHona. KauectBennole peakiuu Ha (enon. ToxkcuyHoCTh (eHouna.



Crioco6s1 monyueHus 1 npuMeHeHne penona. eroapopmanbaeruinas cMoa.

KapOoHuiibHbIE COETMHEHUS — AJIbJIETU/Ibl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpymIbl. ['OMoNOru4eckue psijbpl ajibJIETHAOB M KETOHOB, 00Ias
dbopmyrna, uzoMepuss U HOMeEHKIaTypa. Du3nUeckue CBOWCTBA albACTUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  aJIbJErMAOB M  KETOHOB:  pPEaKLIHH
npucoeauHennsa. OKHUCIIEHHE albAeru0B, KAUECTBEHHbIE PEAKIIMU HA aJIbJACTUIbI.
Crioco06b!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OMHOOCHOBHBIE TIPE/IENbHBIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIIOT. 3oMepust u HoMeHknaTypa. Ousnueckue cBoucTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCIOT. BOAOpomHbBIE CBSI3UM MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakuusi STEpUPUKALNH, PEAKIUU C YYACTUEM YIVIEBOJOPOJHOTO paguKaia.
OcoOEHHOCTH CBOMCTB MYypaBbMHON KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(pupax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOICTB HENpEAETbHBIX W apOMaTHYECKMX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIOT, T'MIPOKCUKAapOOHOBBIX KHUCIOT. IlpencraButenn BbICIINX
KapOOHOBBIX KHUCJOT: CT€apuHOBas, IMAJbMUTUHOBAS, OJICMHOBAS, JUHONEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuil psia, oOuiast (opmysa, HU30Mepus U
HOMEHKJIatypa. Pu3nyecKue M XWMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gpu3ndeckue 1 XMuMUYECKHUE CBOMCTBA KUPOB: THIPOJIN3 B
KHCJION U 1enoyHou cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKAIIUX OCTATKU
HEIPENENbHBIX KUPHBIX KACIIOT. JKUpBI B IpUpOIE.

Mpia” Kak coJIv BBICIIUX KapOOHOBBIX KUCJIOT, UX MOOLEE ACHCTBUE.

OO6mras xapakTepucThKa yrieBojoB. Knaccudukaius yrieBogoB (MOHO-, JIU-
U Tonucaxapuibl). MoHocaxapuipl: TJIIOKO3a, (pyKTO3a, Trajakrosa, pubdosa,
Je30Kcupr003a. OU3NYecKre CBOMCTBA M HaxOXxiAcHUE B npupojae. dorocuHTes.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMU C yYaCTUEM CIIMPTOBBIX U aJbIAETUIHON
Ipynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. IIpumeHeHue TIiIoKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OopraHusMa. Jlucaxapuasl: caxapos3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMIME U HEBOCCTAHABIMBAKOIIME AUcaxapuasl. ['uaponns
nucaxapuioB. Haxoxnenue B mpupozae u npumeHenue. [lonucaxapuasl: Kpaxmad,
INIMKOTEH W 1emunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, T[JIMKOreHa H
neJUTroIo3bl.  DU3MYEecKHe CBOMCTBA KpaxMayla M UEJUIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmajia: TMIpOJU3, KAaueCTBEHHAs PEaKUUs C MOJOM. XUMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3BI: THIIPOJN3, MojyuyeHue >¢GupoB nemnono3bl. [lonsarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).

OKCIEpUMEHTANbHbIE METOJbl H3YyYECHHUS BEUIECTB M HX MPEBPALLICHUN:



PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOTO CHHUPTa B aJbAECTH]l HAa PAaCKaJEHHOW MEIHON MpPOBOJIOKE,
OKHUCJICHHE STHJIOBOIO CHUPTA JAMXPOMATOM Kajusi (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKUUU Ha albAeTUAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa  C
ruapokcuiom Menu(ll), xumuyeckne CBOIICTBA pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IMIIOKO3bl ¢ ruapokcuaom Menu(Il), BzaummoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE KCIIEPUMEHTANbHBIX 3a1ad 1o TeMaM «CHHPTHI U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A30TcoAep:KalMe OpraHudecKue cCoenHeHusl.

AMHHBI — OpraHMYECcKUEe MPOU3BOJHbIE aMMHaka. Kiiaccudukanus aMuHOB:
anupaTUYecKue M apoMaTHUYECKHE; IMEPBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenne MolieKkysa, oOmas gopMyia, U30MepHs, HOMEHKIAaTypa U (hU3NYECKue
CBOMCTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX AMHUHOB: OCHOBHBIE CBOMICTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX AMHHOB C A30THUCTOM KHCIOTOW.
Conu anKniIaMMOHHS.

AHHUIIMH — TpeACTaBUTENb AaMHHOB apomaTudeckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BiusiHUE TPyYI aTOMOB B MOJieKyJie aHWInHA. OcoOeHHOCTH
XMMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NOJlydYeHUsI U TNpuMeHeHue anudatudyeckux amuHoB. [lonydyeHue aHuIMHA U3
HUTPOOEH30171a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTABUTENH OL-
AMUHOKHUCIIOT:  TJIMUMH, anaHuH. @DuU3NyecKue CBOWCTBA  aAMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMMHOKHCIOT Kak amM@pOTEpPHBIX OPraHUYECKUX
COCMHEHHUM, peakuus IMOJUKOHJCHCAllUM, O0pa30BaHHWE MENTUAHON CBS3H.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponnele nonumepsl. [lepBuuHas, BTOpUYHAs U TpeTUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JACHATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMs BEIIECTB M HX MPEBpAIICHUI:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OCJKOB MpPU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, pelIeHHWE OHKCIEPUMEHTAIbHBIX 3aJad [0 TemMam
«A3oTcolepKale  opraHuyeckue — coeauHeHus’» U «Pacmo3naBanue
OPraHUYECKUX COCIUHECHUI.

BbicokoMouiekyJIsIpHbIE COeIMHECHMS.

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSS MOJIEKYJISpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3ALUS U MOJUKOHIEH AL



[Tonumepubie wmatepuansl. [lmactMaccel  (MOMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, TOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
noJiMdTUICHTepePTaniar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DIIacTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIONOK, IIEPCTh, MIEIK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsr CHEeUaIbHOrO Ha3HAYCHHUS (Tedpon, KeBJap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB WU UX MPEBPAILCHHIA:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHHE OHKCIIEPUMEHTAJbHBIX 3agau 1o TeMme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3amaun.

HaxoxaeHue MonekynsipHOd (OpMysbl OpPraHUYECKOro COEAUHEHHS 10
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHUE
MOJIEKYJIIPHON  (POPMYJIBI OPraHUYECKOrO0 COEINMHEHHUsI M0 Macce (00BEMY)
MPOJYKTOB CroOpaHusi, MO KOJIMYECTBY BemiecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKkIMu W/WIW MUCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYPHOU (QOpMyIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB MJIM CIHOCOOOB
MOJYYEHHUSI, OMNpPENECICHUE AO0JM BBIXOJA MPOAYKTA PEAKLUHMH OT TEOPETHUYECKU
BO3MO>KHOTO.

MexxnpeaMeTHbIe CBA3U.

Peanuzaniust MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUU OPTraHUYECKOU XUMUU B
10 knacce OCyIIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUN, TaKk W TOHSITUM, MPUHATHIX B OTHAEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01mue ecTeCTBEeHHO-HAYYHBIE MMOHATHUSA: SBJICHHUE, HAYYHBIM (PaKT, TUTIOTE3a,
TEeOpUsl, 3aKOH, aHalM3, CUHTE3, KIacCUPUKalusg, HaOIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHHE
BEIECTBA, (DU3MYECKHUE BEIMYMHBI, CAMHUIIBI M3MEPEHHS, CKOPOCTb, JHEPTHSI,
Macca.

buonorusi: kjierka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOPHBIM THUM MUTAHUS, OPOKEHHUE,
dboTocuHTE3, HbIXaHWe, OENKH, YIJIEBOJbI, JKUPbI, HYKICUHOBBIE KHUCIOTHI,
(bepMeHTBHI.

['eorpadusi: mosie3Hbie HCKOMAaeMble, TOTLTUBO.



TexHonorusi: IMUIICBLIC IIPOAYKTEI, OCHOBBI PpPAalMOHAJIBHOI'O IIMTAHMA,
MOOHIIMC CpeacTBa, MaTCpUualibl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0CHOBbI XUMHM.

Atom. CoctaB aTOMHBIX siep. XuMu4eckuil aneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC UHMCIA. DHEPreTHUYECKUE YPOBHU U
1o IypoBHU. AToMHBIe opOuTanu. Kiaccupukarus XUMUIeCKUX dJIEMEHTOB (S-, -,
d-, f-omementsl). PacmpenencHue SJICKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DNEeKTpOHHBIE KOH(PUTypalluU aTOMOB 3JIEMEHTOB IIEPBOr0—4E€TBEPTOTO EPUOJIOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE KOH(UTYypaluy HOHOB.
DIEKTPOOTPULIATEIIBHOCTD.

[lepnognueckuil 3akoH U [leproguyeckas cucTeMa XUMHUYECKHX JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M llepmoguyeckor CUCTEMBI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOCHUSA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUECKHX JIEMEHTOB U 00pa3yeMbIX UMU
INPOCTBIX M CJHOKHBIX BEHIECTB IO TpylIaM MW IEpHOJaM. 3HAYEHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBsA3b. BHIBI XMMHUYECKOM CBS3W: KOBAJIEHTHAs, WOHHAs,
MeTayuimueckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN. DHEPIus U JJIMHA cBs3H. [10asSpHOCTD, HAlIPAaBJIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW cBs3u. KparHele cBsaA3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaleHTHOCTP M BaJCHTHBIE BO3MOXKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEpPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBienre 0 KOMIUIEKCHBIX cOeIMHEHNAX. COCTaB KOMILJIEKCHOIO HMOHA:
KOMILJIEKCOOOpa3oBareb, JHUIraH[bl. 3HAYE€HHWE KOMIUIEKCHBIX COEIMHEHHM.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemecTtBa  MOJNIEKYJISIPHOTO M HEMOJEKYJISAPHOIO  CTPOEHMs.  THIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEUIECTB.

[Tonsatue o nucrnepcHeix cucremax. Mctuaubie pactBopsl. [lpencraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi JoJisl BEIECTBA B PACcTBOpE, MOJIsIpHasl KOHIeHTpauus. HacellieHHble u
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUANIBHBIC
HAa3BaHMs OTIEIJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHU4ecKuX peakuuii B HEOPTaHMYECKOW U OpraHu4ecKou



XUMHUH. 3aKOH COXPAHEHHUSI MAaCChl BEILECTB; 3aKOH COXPAHEHHUs U IMPEBPALLICHHS
DHEPTUU TIPU XHUMHYECKUX peakmusaX. TeraoBbie dPPEeKThl XUMHIESCKUX PEaAKITHM.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakIinu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (haKTOPOB.
['omoreHHbIe 1 TeTEpOreHHbIe peakiuu. Katanus u karaam3aTopsl.

O6paTuMble U HEOOpAaTUMBIE peakiuu. XUMU4Yeckoe paBHoBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpPHI, BIMUSIONIUNE HA TOJIOKEHHE XHUMHUYECKOTrO
paBHOBECHUS: TEMIIEpaTypa, JABJICHUE U KOHIEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas nauccormanus. CuiabHble W ClIa0ble  AJIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpena BOJIHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpasbHasd,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coseit. Peakumu
MOHHOT'O OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHCIICHHUS.
Oxkucnurens M BoccTaHOBUTENb. [Ipolecchl OKHUCIEHUST U BOCCTAHOBIICHHS.
BaxxHeiiline OKHCIUTETM W BOCCTAHOBHUTENW. MeTOJ AJIEKTPOHHOTO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEeHHUS BEIIECTB U WX MPEBPAIICHUI:
pa3oXKEeHHE TEpPOKCHUIa BOAOpPOAAa B NPUCYTCTBUU KaTalv3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, TPOBEICHNUE PEaKIMii MOHHOTO 0OMEHa, OTpeeIICHHE
Cpelbl pPacTBOPOB C TOMOINBIO HHAUKATOPOB, HM3YUYECHHE BIUSHUS Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMu W TOJOKEHHE XUMHYECKOTO
PaBHOBECHSI.

Heopranuveckasi xuMusi.

[Tonoxenne HemeTauioB B [lepuoguueckoi cUCTEME XUMUYECKUX JIEMEHTOB
JI.. MenneneeBa u 0COOCHHOCTH CTPOCHHUSI UX aToMOB. Du3nMyecKkue CBOWCTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEpPEe KUCIopoa, cepsl, hocdopa u
yIieposa).

Bonopon. Ilomydenue, ¢u3ndeckue W XUMHUYECKHE CBOMCTBA: PEAKIIUU C
METaJUIaMU ¥ HEMETaJlIaMH, BOCCTAHOBUTENbHbIE CBOUCTBA. | mapuabl. TormMBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoje, CocoObl MOy4deHus, (puznueckue u
XUMHUYECKHe cBoMCTBa. ["anmoreHoBo0pobl. BakHeire KUcIopoacoaepKaiiye
COCIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBINIJICHHBIE CITOCOOBI MOTYyUYEHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOTYyYCHUS
kucinopoaa. OPuU3NUeCKUe U XMMHUUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOPOAA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CrHocoObl TMoOJydeHus, (unyeckue u



xumudeckue cBoicta. CepoBogopon, cyiabuasl. Oxcun cepwi(IV), oxcun
cepol(VI). CepHucTast u cepHasi KUCJIOTHI U uX cou. OCOOEHHOCTH CBOMCTB CEPHOI
KUCJIOTHL. [IpuMeHenue cepol U €€ COeTMHEHU .

A3zor. HaxoxneHue B mpupone, CHOcoObl MNONydyeHUs, (QU3NYECKUe U
XUMUYECKUE CBOKMCTBA. AMMMaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHCIIOTHI ¥ X coti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenune a3ora
Y €r0 COeTMHEHHI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupome, CHocoObl MOTydeHUs, (HU3UIECKHUE U
xumudeckue cBorctBa. Pochuasl u dochun. Oxcunbl docdopa, dochopHas
kucinora u eé€ conu. Ilpumenenue dochopa um ero coeauHeHuit. PochopHbIC
yI00peHHUS.

VYrnepon, HaxoxleHwe B HOpupoAe. AJUIOTpOmHbIE  MOAUUKAIUU.
dusznyeckue M XUMHUUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(IV), yrombHas kucinota U eé
COJIM. AKTHUBUPOBAHHBIA yTojb, aacopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpOCThIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJIOM, U €T0
COCTMHEHU.

Kpemunii. Haxoxxnenne B mpupoje, CrocoObl MOdMydeHus, (hU3UUYECKue u
xummudeckue cporictBa. Oxcun kpemHus(IV), KpemMHHEBas KUCIIOTa, CHUIUKATHI.
[IpumeHeHue KpeMHUS U ero coeaquHeHnil. CTeKIo, ero nojay4eHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [lepuoandyeckon cUCTEME XUMHUUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX O000JOYEK aToMOB MeTauioB. OOmue
¢dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY UM TEXHHKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUYECKUN Ppsf  HampspkeHuid  MetawioB.  OOmme  crnocoObl

MOJTyYEHUs METaJJIOB: TUIPOMETAJLTYpPrus, MUPOMETATUTYPIHS,
anektpoMeraiutyprus. [londarue o koppo3un metamioB. CrnocoObl 3alMTBl OT
KOPpO3UHU.

OO6mast xapakrepuctuka MetauioB [A-rpynmel [lepuogmdeckoit cuctembl
XUMHUYECKUX DJIEMEHTOB. HaTpwii u kanuii: moydeHue, Pu3ndeckue u XUMHUIECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHUIA.

O6mas xapakrepuctuka metaioB I[A-rpynnsl Ilepuoandeckoil cucTembl
XUMHYECKUX JJIEMEHTOB. MarHuil u KaJblLui: TMOdydeHue, (QU3nveckue U
XUMHWYECKHE CBOWCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HMX COCAWHECHUM.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

ATIOMHHMI: Ony4YeHue, pu3nyeckue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTOTO BEIleCTBA M €ro coeauHeHud. AM@oTepHble CBOICTBA OKCUIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6miass  xapakTepuCTHKa MeTaioB ToOouHbIX mnoarpynm  (b-rpymm)



[TeproanyecKoi CHCTEMbI XUMUYECKHAX JIIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMA M €ro coeauHeHuil. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl U auxpomarsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue W XHUMHYECKHE CBOWCTBA MapraHiia W €ro COCIMHEHUM.
Baxnelimme coenunenusi wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

du3nyecKkue U XMMUYECKHE CBOMCTBA jKejie3a M ero coeluHeHuil. OKCUIbI,
ruapokcunl v conu xenesa(ll) u sxxeneza(lll). [lonyyenue u npuMeHeHue xene3a u
€ro CIUIaBOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coequHennil. [lonydenue u
MPUMEHEHHUE MEJU U €€ COSTUHEHUM.

[Muuk: momydyeHue, (PU3MUYECKHE M XHUMHYECKME cBoOWCTBa. AMDOTEepHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IMHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IpumMeHenue
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEUIECTB W MX MPEBPAILICHHII:
u3yueHue oOpasIloB HEMETaJUIOB, ropeHue cepol, docdopa, xeneza, MarHus B
KUCJIOPOJIE, W3yYE€HUE KOJUIEKIMUA «MeTammbl W CIUIaBb», B3aUMOJCHCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOJOW (BO3MOXHO HCIIOJIH30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W KEJle3a C pAacTBOpPAMHU KHUCIOT H
1Ie104Yed, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATHOH BOAOPOAA U
KaTUOHBI METAJIOB, B3aUMOJCHCTBUE THUAPOKCHIOB QJIIOMUHHUSI W IMHKA C
pacTBOpaMM KUCIOT M IIEJIOYEH, pelieHne SKCIEPUMEHTANBHBIX 3a7a4 M0 TeMaM
«T"anorensr», «Cepa u €€ coemuHeHUs», «A30T U Pochop U UX COCTUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID).

XUMHUSA U )KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yenoBedecTBa. [lonstue o
Hay4YHBIX METOJIaX MO3HAHUA U METOAOJIOTMU HAay4YHOTO HccliieqoBanus. HayuHbie
MPUHITUIIBEI OPTaHU3AIMN XUMHYECKOTO MPOU3BOJICTBA. [[pOMBITIUICHHBIE CITOCOOBI
MOJTYYEHUs] BaKHEUIIMX BEIIECTB (Ha MpPUMEpPE MPOM3BOACTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJa). [[poMbIlIIEHHBIE CTOCOOBI TOJYYEHHSI METAJJIOB U CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl M €ro MociaeAcTBUs. Posib Xumuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XumMuss ©W 300poBbe 4YenoBeka. JlekapcTBeHHwmle cpexactBa. IIpasuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Pojib XUMUU B Pa3BUTUN MEIHUIIMHBI.

XuMus TUIIKA: OCHOBHBIC KOMIIOHEHTHI, MUIIEBBIE 100aBKU. Poib Xumuu B
oOecIieyeHUH ITHIIEBOIT OE€30ITaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xummus. [Ipasuiia
0€30macHOr0 UCTI0JIb30BAHUS MTPENapaToB OBITOBOM XUMHH B IOBCETHEBHOM KU3HH.



XuUMHsSI B CTPOUTEIHCTBE: BXKHEUIIIME CTPOUTENIbHBIE MaTepHalibl (LIEMEHT,
OcTOH).

XuMHs B CENTbCKOM XO03stiicTBe. OpraHrueckue U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPAaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 31eKTpoHuKU. HanorexHonoruu.

Pacuérnele 3anaun.

Pacuéter: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILECTBA, MACCE UM 00BEMY OJIHOTO U3 YYACTBYIOLIMX B PEAKLMU BEUIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUU, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOIMYECTBa BEIIECTBA) MPOAYKTA PEAKIIMU, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHUJE pacTBOpa C ONPEAEIEHHOM MacCOBOW JI0JEH
PACTBOPEHHOIO BENIECTBA, MACCOBOM JI0JIM Y MOJISIPHOW KOHIIEHTPALlMU BEILIECTBA B
pacTBOpe, J0JM BbIXOJA MPOAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexIpeamMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YeHHH OO0mel u
HEOpPraHUYEeCKOW XUMHUM B 11 Kitacce OCyIIECTBISIETCS YEPE3 UCMOJIb30BAHUE KAK
O0LIMX €CTEeCTBEHHO-HAYYHBIX MOHITHI, TaK U MOHITHH, MPUHATHIX B OTIEIbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1Ke ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJIICHUE, HAYYHbIN (akT, rMIoTes3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HAOIIO/IEHUE,
U3MEPEHHE, SIKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duszrka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUI YPOBEHb, BEILIECTRO,
TeNo, 00BEM, arperaTHOE COCTOSIHHE BEILECTBA, HJealbHBbIA Ta3, (QU3NUecKHue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kinerka, opranusM, IKocucTemMa, ouochepa, MeTaboIM3M, MaKpO- U
MUKPOAJIEMEHTBI, O€IKH, >KUPBI, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U MOTOK YHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHbIE MOPOABI, MOJIE3HBIE NCKOMAeMble, TOILIUBO,
peCypCBI.

TexHonorus: XUMHUYEcKasi MPOMBIIUIEHHOCTb, METAJUTYPIHUsl, CTPOUTEIbHbIC
MaTepHalbl, CEJIbCKOXO03IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAsT MPOMBIIUICHHOCTD,
(dapmatieBTHUECKas MPOMBIIUIEHHOCTb, POU3BOICTBO KOCMETHUECKHX MPENapaToB,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHUAIOB, AJIEKTPOHHAS MPOMBIILIEHHOCTD,
HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS MNPOI'PAMMBI 110
XUMHUHN HA YIJAYBJIEHHOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTCTBHMM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeameTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CIEAYIONMIUE COCTABIISIIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOMPEICIICHUIO; HATMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroOnIMXcsi PYKOBOICTBOBATHCSA
OPUHATBIME B OOIIECTBE TMpaBWJaMH © HOPMaMd T[OBEJICHHUS, HaJIUYUe
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh 11€JIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUS NpeaMeTa «XHMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIbITA ITO3HABATEILHOW UM TMPAKTUYECKON JIESITEIIbHOCTU
0Oy4Jaronuxcs B MPOIECCe pean3aii 00pa3oBaTEIbHON NEATeTbHOCTH.

JInyHOCTHBIE pe3ylbTaThl OCBOCHHUSI TpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEILHOM M TMPAKTUUECKON JesTETbHOCTH
oOyyJarommxcsi B Mpolecce pean3anur o0pa3oBaTEIbLHON NEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

6 TIpPakIaAHCKOI'0 BOCIIUTAHMII.

OCO3HAHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBa)KE€HUS K 3aKOHY U MTPABOIOPSAKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHITIOJHCHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHMS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3TUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIATAHMSA:

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HaydYHOMY HaCJEIUI0
OTE€UYECTBEHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
NPUIOKEHUSI XMMHHM, OCO3HAaHMSI TOTO, YTO JIaHHbIE HAyKW €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX OSKCHEPUMEHTAJbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEpEeCca M TMO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUH U TMOCIEIYIOLIEM



aHajau3e MHQPOpMAIMU O MEPEIOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XHUMUH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITIOBCIACHHU A,

CITOCOOHOCTH OOCHHMBATb CUTyallUH, CBA3AHHBIC C XUMHUYCCKHUMU ABJICHHUAMU,

U IIPUHUMATb OCO3HAHHBLIC PCHICHWA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE NOBEACHHUE W TMOCTYIKM CBOMX TOBAPHUILEH C
ITO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCIEACTBUU
IIOCTYIIKOB;

4) popmMupoBaHHs KYJbTYPbI 310POBbSI:
HOHUMAHUS IEHHOCTEN

3M0poBOoro U Oe3omacHOro o0pasza KHU3HH,

HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3MUECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BeIleCTBaMU B OBITY,

ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;
MTOHUMAHMS

OCHHOCTHU IIpaBWJI HHIWBUAYAJIBHOIO MW  KOJUICKTUBHOIO
0e301macHoro IMOBCACHUA B CUTYAlIlUAX, YI'POKAOIIHUX 30POBbIO U ) KU3HU Hmﬂeﬁ;

OCO3HAHMS MOCIEACTBUNA U HENPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHUS);

5) TpyA0BOro BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIEA0BATENIbCKOU
NEeATEIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOW U
NEeATEIbHOCTH;

OpPYTUX  BHAAX

YCTAaHOBKM Ha aKTUBHOE Yy4yacThE B PEHICHUH MPaKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Npodeccruid pa3aIuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBAKEHUSA K TPYAY, JIOJAAM TPyAa U pe3ysibTaTaM TPYAOBOM NESTEIbHOCTH;
TOTOBHOCTM K OCO3HAaHHOMY

BBHIOOPY HMHAMBUAYATBbHONH TPACKTOPUHU
oOpazoBaHus, Oyaymieil mpodeccur W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0OrH4eCcKOro BOCIMTAHUS:

HKOJIOTUYECKU 1€71€CO00pPa3HOr0 OTHOILIEHUS K MPHUPOAE KaK HCTOYHUKY
CYILLIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHMMAaHHUS IJIOOAJIBHOTO XapakTepa SKOJIOIMYECKHX Npo0JieM, BIMSHUS
HKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUA HEOOXOAMMOCTH WCIIOJIB30BAHUSA JOCTIDKEHUNM XUMHH UIA



pELICHUsI BONPOCOB PALMOHAIIBHOTO MPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCAUIUMX BpEd  OKpY>Karolleu
OPUPOIHON cpelie, YMEHHUS MPOTHO3UPOBATh HEONIATOMPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0O 3KOJOTUYECKOTO MBIIIIEHHUS, SKOJIOTHYECKON KYJIbTYpHI,
OTbITa NEATENBbHOCTH JKOJIOTUYECKOU HaNpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS aKTHUBHO MPOTHBOCTOSATH UJCOJOTUU
xemodobuu;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUSl CcHeuUKA XUMHUU KakK HayKd, OCO3HaHUs €€ poju B
GbopMHUpPOBaHUU PALNMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM I€JI0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €JIMHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUU TMPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HANpPABICHHOCTH W BAXXHOM pOJNH B
CO37aHMM HOBOW 0a3bl MaTepUATIbHOM KyJNbTYpPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJIOTHYECKU KOMMOPTHOM KU3HU KaXOTO YJICHA
o0111eCcTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TOHMMAaHUSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh
nojlyyaeMble 3HAHUS IS aHaliu3a U OOBSICHEHUS SBJICHUN OKPY>KaIOIIEero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHbBIC 3aKITIOUEHUS Ha
OCHOBE HAay4dHbIX (DAaKTOB U MMEIONMIUXCS JIaHHBIX C IIeJIbI0 TOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS JJIs
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO, UCCIIEA0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHN0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMHUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziMyHbIX cepax mpodeccuoHanbHON
JIEATEIIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbI M0 XMMHUH Ha yYPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIIOYAIOT:

3HayuMble Ay (GOPMHUPOBAHMS  MHPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0LIeHaYyYHbIE TOHSTHS, OTpPaKAroIIne
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKky METOAOB IIO3HAHUS,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SBJICHUE,
MPOILIECC, CUCTEMa, HAYyYHBIM (aKT, MPUHIUI, TUIIOTEe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalibHbIe yueOHble NEHCTBHs (TO3HaBaTeNbHbIC, KOMMYHHKATHBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHOM
I'PaMOTHOCTH M COIMATIbHON KOMIIETEHITUN O0yYarOIINXCS;
CIIOCOOHOCTB oOy4Jaronmxcs UCITIOJIb30BATh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JICUCTBUSAMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbI€e 1eCTBUS

1) 6a30BbBIe JJOTHYECKHUE TeHCTBHA:

CaMOCTOSITeTIbHO  (OpMyIMpOBaTh U aKTyaJIM3UpOBaTH  NPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh IEJNM JIeATEeIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUW U YCTaHABIWBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBaHUSI M KPUTEpUU JJIA KJIacCUPUKAIUM BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTaHABJIMBATh TPUYUHHO-CJICACTBEHHBIC CBSI3M MEXIY HM3y4aeMbIMU
SIBJICHHUSIMH;

CTPOUTH JIOTHYECKHUE PACCYXICHUS (MHAYKTUBHbIC, AEAYKTUBHbBIC, IIO
aQHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOIBI U 3aKJIFOUCHUS,

MIPUMEHSTH B MPOIIECCE MO3HAHUS MCIOJIb3YEeMble B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJIEIbHBIE NTPEACTABICHUS — XUMUYECKUM
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XHWMHUYECKOU
peaKkiuu — NpU PEUICHUH Y4YEeOHBIX MO3HABATEIbHBIX W NPAKTUUECKUX 3ajady,



IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS sl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 06a30BbIe HCCJIEI0BATEIbCKIE NeiiCTBUS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUYECKUX
peaxKuuii;

(GopMyIMpOBaTh LIETN U 337a4U UCCIIEOBAHMsI, UCIIOJIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HaBbIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOI0JaTh 32 XOJIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POpMyIHpPOBATH
000011I€HNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEAOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEeNOBATEIbCKOW UM MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKHX 3a/4ad, NPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHHS.

3) pa6ora ¢ mHpopManHeii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHMKAX HHpoOpManuu (Hay4yHO-
NOMyJsipHasi JIUTEeparypa XUMHUYECKOTO COJEp>KaHMsI, CIpPaBOYHbBIE IOCOOHUS,
pecypcbl IHTEpHETa), aHamu3upoOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTD;

(GopMyIMpoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHbIE METOJbl IPU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOM Il BBINOJIHEHUS Y4eOHBIX 3aj1ay
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HKCIOJIb30BaHUSA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMYy  MpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMEeTHbIe (pu3nueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIAHOCTH.

KoMMyHuKaTHBHBIC yHMBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUS:

3a1aBaThb BOIIPOCEHI 110 CYIICCTBY 06cy>1<naeM0171 TEMBI B XO0A€ AHajiora /M
AUCKYCCHH, BbICKA3bIBATH UACH, q)OpMy.TII/IpOBaTB CBOH IMPCIJIOKCHUSA



OTHOCUTCIIbHO BBIITOJIHCHU A HpCI[HO)KeHHOﬁ 3aJa4u,

BBICTYNIATh C NPE3EHTAUUEN pe3yJbTaTOB I103HABATEIBHOW JAESITEIbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPY BBIITOJIHECHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealu3allii Y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BHIBOJIBI
[0 Pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIVIACOBAHMS IMO3HULIMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerJIHTI/IBHI)Ie YHUBEpPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBJISATH CBOIO ITO3HABATEIbHYIO
JEATEIIbHOCTh, OMNpenensas €€ eI W 3aJaud, KOHTPOJHUPOBATH M 1O MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraéMblii aJroput™M JACHCTBUN mpu
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATEIIbCKUX 3ajad, BbIOMpaTh Hauboiee
3G deKTUBHBIN Ccroco0 HMX pemieHUus ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a u
CaMOOLICHKHU.

HHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE Ha YpPOBHE CpeaHero o0Imiero oOpa3oBaHUs BKIIOUYAIOT crelnu(uyeckue
JUIs1 y4eOHOro mpeaMeTa « XUMHUs HaydHble 3HAHWS, YMEHUS U CIIOCOOBI IUCTBUMN
10 OCBOCHHIO, HHTEPIIPETALIMK U MPEOOpPa30BAHUIO 3HAHWHN, BUIBI JEATCILHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHWSA M NMPHUMCHEHHWIO 3HAHWN B PA3IMYHBIX YUSOHBIX
CUTyaIUsX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMHUel. B
nporpaMMe 10 XUMHUM TIPEAMETHBIE pPe3yJbTaThl MPEJICTABICHBI 1O TOJaM
U3Y4YCHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «OpraHvdeckas XUMUSD)
OTPaXaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ W 3HAYCHHH OPTaHUYECKOM
XUMHUHM B CHCTEME €CTECTBEHHBIX HayK W €€ poJu B OOECIEeUEeHUM YCTOMYHUBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUHU MPOOJEM 3KOJIOTHYECKON, SHEPreTUUECKOU U
MUIIEeBOM 0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JIaHUU HOBBIX MaTepHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieueHun PalMOHAIIBHOTO



IPUPOAOIOIb30BaHNs, B (OPMUPOBAHWUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YelloBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPEIIE;

BIAJCHUE  CHUCTEMOM  XMMHUYECKUX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUN SJIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
oboylouka aroma, s-, P-, O-aToMHBIE OpOHWTA, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpuAu3alus aTOMHBIX OpOWUTaned, WOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIICHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM O0BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
Tpynmna, paaukain, CTPYKTypHbIe ¢opMynbsl (pa3BEpPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIE), HM30MEpPHUS CTPYKTypHas M MPOCTPAHCTBEHHAas (Te€OMETpHUYecKas,
ONTHUYECKasi), W30MEPhI, TOMOJIOTMUECKUN psA, TOMOJOTH, YIIECBOAOPOIbI,
KHUCJIOPOJI- M a30TCOAEpKalllie OpraHuYecKUe COEIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEJIMHEHUS; TEOpUHU, 3aKOHBI
(mepuonmyeckuii 3akoH J[. U. MenneneeBa, Teopusi CTPOCHHUS OpPTraHUYECKHUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAaHCHUS
U TMPEBPALEHUS SHEPrud IMpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUS MPUYMHHOCTUA U CUCTEMHOCTH XMMHYECKHUX SIBICHHM; MpeICTaBICHUS
0 MEXaHMW3MaX XUMHYECKHX pEeaKlui, TePMOJWHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me30MepHbIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(akToJIOrHYECKUEe CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U O€30MacHOM
UCTIOJb30BAaHUU BAXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JESTENIbHOCTH  YellOBeKa, OOIMMX  HAYYHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEPE MPOU3BOICTBA METaHOMA, TepepadoTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSTHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOIIME TOHATUS IPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTH YMEHUM:

UCTIONIb30BaTh XMMHUYECKYI0 CUMBOJIHUKY JJISi COCTABJICHUS MOJCKYJSPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYII OPraHUIECKIX
BEIIIECTB;

COCTaBJISITh YPAaBHEHUSI XUMHUYECKUX PEAKIMA U PACKPHIBATh UX CYITHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUl  MOCPEJICTBOM  COCTaBJICHHUS
AJIIEKTPOHHOTO OanaHca 3TUX peaklui, peakuil HOHHOro OOMeHa MyTEéM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUI;

U3rOTaBJIMBATh MOJEIM MOJIEKYJl OpraHUYECKUX BELIECTB ISl WILTIOCTpaIluu
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHUPOBAHHOCTh YMEHUM: YCTAHABIMBATH IMPUHAJJIEKHOCTh H3YYEHHBIX
OPraHWYECKUX BEIIECTB IO UX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne COeIWHEHWM, JaBaTb WM Ha3BaHUS TI0 CHUCTEMaTHYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHUS ISl OTIACIBHBIX
MPEJCTABUTENICH OPTraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TJIUIICPHH,
ATWICHTINKONb, (eHON, (OpMaNTbISTHI, aleTaIbIeTHa, areTOH, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBASI, OJICMHOBAsSI, MAJIbMUTUHOBAST KUCIIOTHI,
[VIMIMH, aJaHuH, MajbTo3a, PPYyKTO3a, aHWIUH, JTUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHEC);

cOPMHPOBAHHOCTh yMEHHUS OMNPEACIATh BHJ XHMHYECKOW CBS3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBaJICHTHAss W MOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BeriectB A. M. BytiepoBa 111 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa MU CTPOCHUSI;

chOpMUPOBAHHOCTh ~ YMEHUN  XapakKTepu30oBaTb  COCTaB, CTPOCHHE,
dbu3myeckrue M XUMHUYECKHE CBOMCTBAa TUIUYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIMKJIOAJIKAaHOB, aJIKEHOB, AJIKAJIMCHOB,
QJKUHOB, apOMaTHYECKUX YIJIEBOJIOPOJAOB, CHUPTOB, aJIbJCTHUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IMTPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTIJIeBOJAOB (MOHO-, JHU- U TMOJUCAXaPHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBS3b  MEXJAYy HHUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMHYECKMX PEAKIUid C MCIOJIb30BaHUEM CTPYKTYPHBIX
opmyur;

c(hOpMUPOBAHHOCTh YMEHUS TMOJTBEPXKJaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTU OPraHUYECKUX COCIUHEHUHN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSA3M (G- U TT-CBSA3M), B3AUMHOI'O BJIMSIHUS aTOMOB
Y TPYyNIl aTOMOB B MOJICKYJIaxX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Coipbs (He(Thb, NPUPOAHBIM Ta3, yrojib), CHOCOOBI €ro nepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE NIPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HAHUS — HAONIOJASHUU, U3MEPEHUHN, MOJCIIMPOBAHUH, SKCIICPUMCHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTH yYMEHUS MIPUMEHSTh OCHOBHBIC omepaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHHE,
CHUCTEMAaTH3allNIO, BBIABICHUE MPUUYMHHO-CIICJACTBEHHBIX CBSI3€U — JUIS M3Y4YEHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHH: BBISBIISITh B3aUMOCBSI3b XUMHUECKUX 3HAHUM C



MOHATUSMUA U TPEJICTABJICHUAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TOHUMAHMS CYIIHOCTH MATEPUAIBHOTO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMUU JJisi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHMI: MPOBOAUTH pPACUYEThl MO XUMHUYECKUM
dbopmynamM U ypaBHEHUSIM XUMHUYECKUX PEAKIUN C UCIIOIh30BaHUEM (U3MUECKHIX
BeMMYMH (Macca, O0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHUIYIOIIHX
BEI[ECTBA C KOJMYECTBEHHOM CTOPOHBI: PAaCU€Thl MO HAXOXKIACHUIO XUMHUYECKOU
dbopMysbl BEHIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM XMMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHMUsl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATTU3UPOBATH U OLICHUBATH
C TIO3ULMKA  DKOJOTHYEeCKOM  O€e30IacCHOCTH  NOCJIEACTBUS  OBITOBOH U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOM ¢  mepepaboTKoM
BEILIECTB, UCMOJIb30BATh MOJIYYEHHbBIE 3HAHUS JIJIS1 IPUHATUSA TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IJIAHUPOBATH U IPOBOJUTH
XUMHUYECKUN HKCIEPUMEHT (MOJyYeHHUE U HW3YUYCHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKLUHUH YIJIEBOAOPOAOB PpA3JIUYHBIX KIIACCOB H
KHCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOACHUEM TMPaBHII
Oe3zomacHoro oOpamieHusi ¢ BeHlecTBaMU M J1a0OpaTOpHBIM OOOPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HCCIEIOBAHMS, TMPEACTABISAT, B pa3iudyHor (opme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUH:

co0JI01aTh MpaBUjIa SKOJOTUYECKH 11€JIECO00Pa3HOro MOBEICHUS B OBITY U
TPYJOBOM JIEATEIBHOCTH B IIEISX COXPAHEHUSI CBOETO 3J0POBbsI, OKpPYXKaIOIICH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JEHCTBHUSI HA KUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHaJM3UPOBATh 11€J€CO00PA3HOCTh MPUMEHEHUS] OPTraHWYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIICCTBJISATh IIEJICHANPABICHHBIM TTOUCK
XUMHUYECKON MH(POpMAIINKU B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-HAydHas
JUTEpaTypa, CPeacTBa MaccoBO nH(popMmaiuu, MHTEpHET U pyrue), KpUTUIECKH
aHATM3UPOBATh XUMHUYECKYIO0 WH(OpMaInio, nmepepadbaTsiBaTh €€ U HUCIOIH30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.

11 KIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas



XUMUSD OTPAKAIOT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUNA: O MAaTEepUaIbHOM E€JIMHCTBE MU,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUN MPHUPOIBI, O MECT€ M 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B 00€CleuYeHHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOM, IHEPreTUYeCKON MU MUIIeBON
0€30MacHOCTH, B Pa3BUTUU MEIUILIMHBI, CO3JJaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
WCTOYHUKOB SHEPIHWH, B OOECICUEHUHW PAlMOHATHHOTO MPHUPOIOMOIL30BAHMS, B
bopMHpPOBaHUHM MHUPOBO33PEHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U IMPHUPOIHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOIIOJIAraloNIue IOHATHS — XHMHYECKHW JJIEMEHT, aToM, SApO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, 0-aToMHBIe OpOUTaIH, OCHOBHOE U
BO30Y)KIEHHOE COCTOSHHMS aToMa, THOpUAM3aIus aTOMHBIX OpOWTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJJICKTPOOTPHUIIATEIILHOCTb, CTENEHb  OKHUCJICHHS,
XUMHUYECKass CBsI3b (KOBaJEHTHAs, HWOHHAs, METAJIMYecKasi, BOJOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOp, OJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJEKTPOJUTHYECKAs AUCCOLMAIUSA, CTEIEeHb JIUCCOIMAIINH,
BOJIOPOJIHBIN TTOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIUIOBOM J(PdeKT
XHMHYECKON peakiMu, CKOPOCTh XUMHUYECKON peakiui, XUMUUECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS DJICKTPOIUTHYECKONW TUCCOLMAINU, MEPUOAUICCKUN
3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHUS MAaCChl BEILIECTB, 3aKOH COXPAHEHHUS U
MPEBpAICHUs] SHEPTUU NPU XMMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECCKHUMA S3BIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIeXKallMe B OCHOBE ITOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XHMHYECKHUX  SIBJICHUH;  COBPEMEHHBIC
MPEACTABJICHUS] O CTPOEHUM BEIIECTBA HAa aTOMHOM, HOHHO-MOJICKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKkiuii, TEPMOAMHAMHYECKUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HUX
MPOTEKAaHMS, O XMMUYECKOM PaBHOBECHH, PACTBOPAX M JIHUCIEPCHBIX CUCTEMaX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJY4YCHUU U O€30macHOM
WCIIOJIb30BAaHUU BAKHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOU
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  MPUHIUIAX  XUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHU: BBISIBISITh XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE TOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIOJb30BaTh XHUMHYECKYI0 CHUMBOJHKY IS
coctaBieHuss GOpMyn  BEMIECTB W YPaBHEHWHW XUMUYECKHX  PEaKIIUH,



cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEJIbHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTb U CTENEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBSA3M (KOBAJEHTHAs,
WOHHAsA, METaJUIMYecKas, BOAOPOJHAs), THUN KPUCTAUIMYECKOM PEIIETKH
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEILECTB OT
BUJa XUMHUYECKOW CBSI3M W THINA KPUCTATUYECKOW PEIIETKH, OOMEHHBIH H
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMI:  KiIaccu(UUUPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTABY, XMMHUECKHUE PEAKIIUH 10 Pa3IMYHBIM NPU3HAKAM (YUCITY
U COCTaBy pEarupyrollyux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCICHHS JJIEMEHTOB, OOpAaTHMOCTH, YYacTHIO Karajau3zaropa u
JIPYTHUE); CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPHH JUIsl KIIaCCU(PUKALUN
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

Cc(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOrO 3aKoHa /.
N. MeHnaeneeBa 1 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOIO—YETBEPTOrO IEPUOMIOB
ITepuomnueckort  cucrembl .M.  MengeneeBa,  HCIONb3ys  TNOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPTEeTHUYECKHE MOTYPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSIHHSI aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HUX
coequHeHUM no nepuogam u rpynmnam  I[lepuommueckout cucremsr [, .
MeHnneneeBa, BaleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJATBEPXKAATh
CYILIECTBOBAHUE T€HETUYECKOW CBS3M MEXKIy HEOPraHMYECKHMM BEILECTBAMU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C()OPMUPOBAHHOCTh ~ YMEHHUSl  PACKpbIBaTh  CYIIHOCTh:  OKHCJIHMTEIBHO-

BOCCTAHOBHUTEJIBHBIX PEAKIUil MOCPEICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca
TUX pEaKIUil; peakiuii MOHHOTrO OOMeHa MyTEM COCTaBICHHS HX MOJIHBIX WU
COKpAaIlEHHBIX  HWOHHBIX  YPaBHEHWM;  peakUMi  TUAPOIU3A;  PEaKuui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’HIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

C()OPMUPOBAHHOCTb ~YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH IPOTEKAHUS

XUMHUYECKUX PEAKLUUU C YYETOM MX DHEPIEeTHUYECKHX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMHYECKOM PpEAKUMU B 3aBUCUMOCTH OT PAa3JIUYHBIX



(bakTopoB, a Tak)Ke XapakTep CMELIEHUS XUMUYECKOTO PaBHOBECHSI TIOJ1 BIUSTHUEM
BHeIIHUX Bo3aeicTBui (mpuHuun Jle [larense);

cOPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb XHWMUYECKHE PEaAKIUH,
JeXalme B OCHOBE MPOMBINUIEHHOTO MOJYYEHUS CEPHOM KHCIIOThI, aMMHUaKa,
oOlue Hay4yHble NPHUHIMIBI XUMHUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
MPUMEHEHUS HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOILICHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHMA O METOJAaX HAYIHOTO
MO3HAHUSL SIBJICHUW TMPUPOABI — HAONIOJEHUE, H3MEpPEHHE, MOACIUPOBAHUE,
HKCIIEPUMEHT (peaibHbIA U MBICIEHHBIH ), HUCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSAThH 3TH 3HAHUS MPHU SKCIEPUMEHTAIILHOM UCCJIEA0BAaHUU BEILIECTB
U sl OOBSCHEHUS XUMHUYECKHX SBJICHUN, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETLHOCTH YEJI0BEKa U B TIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB JIA
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHL: C MCIOJIH30BAHUEM
MOHATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIPHASI KOHIIEHTPAIUS;
Macchl BEIIECTBa WM 00bEMa raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HA4YE€HUS BOAOPOIAHOTO MOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAIliU;, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJAHO U3 MCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
onpeneIEHHOM MAacCOBOM JI0JieH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIU BBIXOJA MPOAYKTa peakiuu; OOBbEMHBIX OTHOUICHUUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUA  DKCIIEPUMEHT  (MpOBEACHUE  peakuuidi HOHHOro  OOMeHa,
MOATBEPAKACHUE KAUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYEHUE BIHSHUS
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XHMHUYECKOW  peakiuu, PpPeIIeHUe
DKCIEPUMEHTANIbHBIX 3afad 1o TtemaM «Metamwibe»y u  «Hemeramns») ¢
COOJTIO/IEHNEM TPaBUil O€30MacHOTO OOpaIeHHs C BEIECTBAMU M JIA0OPATOPHBIM
oOopynoBanueM, (GopmMymupoBaTh 1€l  UCCIEAOBaHUS, TMPEACTABISITH B
paznu4HOil (opMe pe3yIbTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh W OIEHUWBATH UX
JIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHUM: COOIIOIATH MPABUJIA MOJIb30BAHUS XUMUYECKOU
nocynoi u jabopatopHbiM 00OpyJIOBaHWEM, OOpaIeHUsT C BEIIeCTBAMHU B
COOTBETCTBUHM C HWHCTPYKIUSIMH IO BBITOJHEHHUIO JIA0OPATOPHBIX XHUMHYECKHUX



OTBITOB, JKOJIOTMYECKH I€JECO00pa3HOro MOBEACHUS B OBITY W TPYIOBOM
JIEATEIIbBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3JI0POBbSI, OKPYKAIOIIEH MPUPOIHOM
Cpelbl M JIOCTIDKEHHS €€ yCTOMYMBOrO pa3BUTHS, OCO3HABaTh OIACHOCTh
TOKCUYECKOTO JIEHCTBUSA Ha YKUBBIE OPraHU3MBbI OINpPEACIIEHHBIX HEOPTaHUYECKHUX
BEIECTB, TOHUMas cMbici nokazatesns [1JIK;

c(hOPMHPOBAHHOCTh YMEHHUW: OCYIIECTBIIATh II€JICHANIPABICHHBIA TTOWCK
XUMUYECKON MH(OPMAITUHU B PAa3IMYHBIX HCTOYHUKAX (HAydHAs ¥ y4eOHO-HaydIHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, MHTepHeT U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadbaTsiBaTh €€ U HUCIOIb30BATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N HaumeHoBaHue KosnunyectBo yacoB DJIEKTPOHHbIE CnHCOK UTOTOBBIX INIAHNPYEMbIX Cnoco0 oneHku
]
y pa3aesioB U TeM B Kontpo | IIpakrun (uudposbie) pe3yabTaToB € YKa3aHUuEM UX HTOrOBBIX
n/n cero
IporpaMmmsbl JIbHbBIE yecKHue 06pa30BaTeJILHbIe q)OpMI/IPOBaHI/IH INIAHUPYEMBIX
padoTbl | padoTHI pecypchbl pe3yJIbTaToB
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHU4eCKO XUMHUH
BIIaZICHUE CUCTEMOI XUMUYECKUX | TepMHHOIOIMYECKH
3HaHUM: H30MepUsl CTPYKTypHass U | I IUKTaHT, YCTHBII
IIPOCTPAHCTBEHHAs (reomerpuueckasi, | OIpoc,
ONTUYECKas), U30MEPHI, TOMOJIOTUYECKUM | TECTUPOBAHUE
pan, TOMOJIOTH, yTJ1€BOJOPO/IbI,
. KHCIIOpOJI- U a30TcoJeprKaIIne
[Ipenmer oprannyeckoit
OpraHMYECKHE COEAMHEHHUS, MOHOMED,
XuMii. Teops bubmorexa HOK MOJIMED CTPYKTYpHOE 3BEHO
11 | ctpoeHus opraHMYECKUX https://m.edsoo.ru/d69df6 ’ ’
. BBICOKOMOJIEKYJISIPHBIE COEJIMHEHHS;
coenuHeHnii A. M. 50 B
TEOPHH, 3aKOHBI (EPUOJUYECKUIN 3aKOH
Bbyrneposa
. W. MenneneeBa, Teopusi CTPOCHHUS
OpPraHUYECKUX BEILIECTB A. M.
byrnepoBa, 3aKOH COXpAaHEHUS MacChl
BELIECTB, 3aKOH COXpaHEHUS U
MIPEBPAICHUS YHEPTUU MPU XUMHUECKUX
PeaKIHsIX)
Hroro no paszneny
Pa3nen 2. YriieBoaopoasl
[IpenenbvHbie bubnnorexka HOK c(OpMUPOBAHHOCTh YMEHHIA: BBISBIATH | TEePMHHOIOTUYECKH
2.1 | yriaeBoxopoabl — https://m.edsoo.ru/d69df6 | xapakTepHble IIPU3HAKU MOHATUM, | U TUKTAHT, YCTHBIN
QJIKaHbI, IUKJIOAIKAHbI 50 YCTaHABJIUBATb ux B3aMOCBSI3b, | OIIPOC,
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2.2

Henpenensusie
YTIIEBOJOPOIBI: AJIKEHBI,
aJIKa/INEHbI, aJTKUHBI

14

bu6nuoreka [IOK
https://m.edsoo0.ru/d69df6

50

HCIIOJIb30BaTh COOTBETCTBYIOIIUE | TECTUPOBAHUE
MOHATUS NOpU  ONHUCAHUU  COCTaBa,

CTPOEHUSI U CBOWCTB OPraHUYECKUX

COCIMHCHUHN

c(hOpMUPOBAHHOCTh YMEHUMN: BBIABIATH | TePMUHOIOTHYCCKU

XapakTepHbIe MIPU3HAKU MOHSTHI,
yCTaHaBIIMBATh ux B3aMMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOIIIHE
MOHSATUS TNPU  ONHUCAHUM  COCTaBa,
CTPOCHMSI W CBOMCTB OPTraHMYECKHUX

COEIMHEHUH c(OPMUPOBAHHOCTD
YMEHUIA: YCTaHaBJIMBATh
IPUHA]UIEKHOCTh U3YYCHHBIX

OpPraHWYECKUX BEILIECTB MO UX COCTaBY M
CTPOEHHIO K OIIpEACIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, AaBaTh UM
Ha3BaHUS o CHCTEMaTUYeCKOH
HomeHnknarype (IUPAC) u mnpuBoauth
TpPUBHAJbHBIC HAa3BAHUS IS OTIEIBHBIX
MPEJICTaBUTENICH OpPraHMYECKHX BEIECTB
(9THIIEH, aleTHUJIeH, TOIYOJ, TJIHUIEpHUH,
STUJICHIJIMKONb, (heHom, (opmanbaeru,
alleTaNbJeruy, aleToH, MypaBbUHAs

KHUCJIOTa, YKCYCHas KHCJI0Ta,
CT€apuHOBasd, OJICMHOBAs,
naJJbMHUTHUHOBAs KHUCJIOTHI, TJIMIIUH,

aJlaHWH, MajbTo3a, (PYKTO3a, AHWIIUH,
JVBHUHWII, U30IIPEH, XJIOPOIPEH, CTUPOII U

Apyrue)

W JTUKTaHT, YCTHBIN
ompoc,
TECTUPOBAHUE



https://m.edsoo.ru/d69df650
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2.3

Apomaruueckue
YTJIEBOJIOPOIbI (ApEHBI)

bubmuorexa [JOK
https://m.edsoo.ru/d69df6

50

c(OPMHUPOBAHHOCTh YMEHMH: BBIABIATH
XapaKTepHbIE IIPU3HAKH HOHATUH,
yCTaHaBJIMBATh ux B3aUMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIIHE
NOHATUS TNPH  ONHMCAaHUH  COCTaBa,
CTPOCHHSI W CBOWCTB OPTraHUYECKHUX
COeIMHEHUH c(OPMUPOBAHHOCTb
YMEHUIA: yCTaHaBJIMBATh
IPUHA]UIEKHOCTh U3YYCHHBIX
OpPraHMYECKUX BEILIECTB IO UX COCTaBY U
CTPOEHHIO K OlpeaeIEHHOMY
KJIaCCy/TpyIIie COCTUHEHUH, NaBaTh UM
Ha3BaHUS o CHCTEMaTU4YeCKON
Homenknarype (IUPAC) u mnpuBoauTh
TpPUBHAJbHBIC HAa3BAHUS IS OTIEIBHBIX
MPEJICTaBUTENICH OpPTraHMYECKHX BEIECTB
(9THIIEH, aleTWUJIeH, TONYOJ, TIHULEpHUH,
STUJICHIJIMKONb, (heHom, (opmanbierun,
alleTanbJeruy, aueToH, MypaBbUHas
KHUCIIOTA, yKCyCHast KHUCIIOTA,
CTeapuHOBas, OJIEWHOBAs,
NATBMUTHHOBAS ~ KHUCJOTBI,  TJIMIIWH,
aJlaHWH, MajbTo3a, (PYKTO3a, AHWIIUH,

JYUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI 1
apyrue)

TepMuHOIIOTHYECKH
W JTUKTaHT, YCTHBIN
orpoc,
TECTUPOBAHUE

2.4

[IpupoiHBIE NCTOYHHUKHN
YTJIEBOJOPOIOB U UX
nepepaboTka

bu6nuoreka [IOK
https://m.edsoo.ru/d69df6
50

coOnrofaTh  MpaBuUiia  IKOJOTUYECKHU
1[e1eCO00pa3HOro TMOBEJCHHUS B OBITY U
TPYAOBOW  JEATENIBHOCTH B LEIAX
COXpaHEHHS CBOETO 3JI0POBBS,
OKpYXAarolllell NPUPONHOW Cpenbl |

YerHbii o1poc,
TECTUPOBAHUE,
peleHue
IIPAKTUYECKUX 3a/1a4
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JOCTHKEHUS ec YCTOMYUBOIO
pa3sBUTHS;0CO3HABATD OIIaCHOCTb
TOKCUYECKOTO  JIEHCTBUSA HA  JKUBBIC
OpraHu3MbI OHpeﬂeHéHHHX
OpraHN4YCCKUX BCIICCTB, TIOHHUMAsA CMBbICJI
[IOKa3aTelist [1K;ananu3upoBarsb
11€J1eCO00pa3HOCTh IPUMEHEHUS
OpPraHUYECKUX BEILIECTB B
IPOMBIIICHHOCTH U B OBITY € TOYKU
3pCHUA COOTHOLICHUSA PUCK-IIOJIb3a

2.5

["anoreHnpon3BoIHBIE
YTIIEBOJIOPO/IOB

bubmmoreka [IOK
https://m.edso0.ru/d69df6

50

c(hOPMHUPOBAHHOCTH YMEHUS
MOATBCPIKIAATH Ha KOHKPCTHBIX
npuMepax — XapakTep — 3aBHCHUMOCTH
peaKIMOHHON CIOCOOHOCTH
OpPraHUYeCKUX COCIMHEHU oT

KpPaTHOCTH M THUINA KOBAJEHTHOM CBA3U
(0- ¥ T-CBSI3M), B3aUMHOTO BJIUSHUSA
aTOMOB W TpyNI aTOMOB B MOJIEKYJax;

c(hopMHUPOBAHHOCTH YMEHUS
XapakTepu3oBaTh HACTOYHHUKHA
YIJI€BOAOPOAHOTO CBIPBS (aedh,
MPHUPOAHBIN Ta3, Yroib), CIOCOOBI €ro
nepepaboTKu u MPaKTUIECKOe
MPUMEHEHHE MIPOTYKTOB

nepepadoTku;chOpMUPOBAHHOCTh

BIIAJICHUS CHUCTEMOU 3HaHUHU 0
€CTECTBEHHO-HAYYHBIX MeTo1ax
MO3HAHUS — HAONIOACHUU, H3MEPCHUH,
MOJEIIMPOBAHUH, AKCHEPUMEHTE

(peamTbHOM ¥ MBICJICHHOM) W yMEHHUS

Pewenne
IIPaAKTUYECKHUX u
pacueTHBIX  3aj1ad,
pelIeHUe ypaBHEHUN
XUMHUYECKUX
peaKkiui,
TECTUPOBAHUE,
YCTHBIN OIPOC



https://m.edsoo.ru/d69df650
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MIPUMEHSITh 3TH
3HAHUS;CPOPMUPOBAHHOCTH YMEHUS
MPUMCHSITh OCHOBHEIE oreparyu
MBICJIUTEILHON I€STEILHOCTH — aHAIIM3 U
CHHTE3, CpaBHEHUE, 0000111eHHE,
CUCTEMAaTH3AIINIO, BBISIBIICHUE TPHYNHHO-
CJICZICTBEHHBIX CBSI3€H — JIISl U3y4YCHHS
CBOMCTB  BEHICCTB U  XUMHYECKHX

peakumit

Hroro no pazneny

35

Paznen 3. Kuciopoacoaep:kamme opranndeckue coeTHHeHnst

31

Crnuptsl. deHon

11

bu6nuoreka [IOK
https://m.edso0.ru/d69df6

50

c(hOpPMHUPOBAHHOCTH YMEHUS
MMOATBCPIKIAATH Ha KOHKPCTHBIX

npuMepax  XapakTep  3aBUCHUMOCTHU

PEaKIIMOHHON CIIOCOOHOCTH
OpraHUYeCKHUX COEIMHEHNI oT
KpaTHOCTH M THIAa KOBAJICHTHON CBSI3U
(0- W T-CBsI3W), B3aMMHOTO BIIUSHUS

ATOMOB U I'pYIIIl aTOMOB B MOJICKYJIaX

Pewenne
IIPaAKTUYECKHUX u
pacyeTHBIX  3ajady,
peuieHne ypaBHEHUN
XUMUYECKUX
peaxuui,
TECTUPOBAHUE,
YCTHBIN OIPOC

3.2

Kap6onunbsHubie
COEJIMHEHUS: ANbJETUIbI
u keToHbl. KapOoHOoBBIE
KUCHOTHI. CIIOKHBIE
a¢upsl. XKupsl

21

bu6mmoteka [IOK
https://m.edsoo.ru/d69df6

50

c(hOpMHUPOBAHHOCTh YMEHUS OTPEICIIATh
BHJI XUMUYECKOW CBSI3M B OPTraHUYCCKHX
COCTMHEHUAX (KOBAJICHTHAS W WOHHAs
CBs3b, O- W T-CBSI3b, BOJOPOJHAS
CB$13b);C(OPMHUPOBAHHOCTH yMEHUSs
MIPUMEHSITH TTOJIOXKEHHSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytieposa
JUIE OOBSCHEHHsSI 3aBUCHMOCTH CBOWCTB
BEIICCTB oT 1794 cocraBa "
CTpOEeHUS;C(HOPMUPOBAHHOCTh  YMECHUU

Pemenune
MIPAKTHYECKUX u
pacueTHBIX  3ajad,
pelieHue ypaBHEHUN
XUMHUYECKUX
peaxuui,
TECTUPOBAHUE,
YCTHBIN OMPOC
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XapaKTEepUu3oBaTh COCTaB, CTPOCHHUCE,

(bI/ISI/I‘ICCKI/Ie M XUMHYECKHE CBOMCTBA
TUIIMYHBIX IIPCACTaBUTEIL e Pa3JINIHbIX
KJ1aCCOB

OpraHn4YCCKUX BCIICCTB:

AJIKAJUCHOB, AJIKKMHOB, apOMAaTUYCCKHX

YIJIEBOJOPOAOB, CIUPTOB, ajbAETUIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX

U CIIOXKHBIX 3(UPOB, )KUPOB

YMEHHI  XapakTepu3oBaTh  cocTaB, @ PemieHue
CTpoeHHe, (PHU3MYECKHE M XUMHUYECKHE | MPAKTHYCCKUX u
CBOMCTBA THUIIMYHEIX HpeIICTaBI/ITCJICfI PACUCTHBIX 3ajJa4,
pa3IUYHBIX  KJacCOB  OPraHMYECKHX | PElIEHHE YPaBHCHHI
BCIIICCTB.: AJIKaIUCHOB, AJIKUHOB, | XUMHYCCKHUX
bubmmorexa OK AMHHOKHCJIOT 0eKoB YIIICBOJIOB | PEAKITHiA
3.3 | YrueBomsl 9 1 https:/m.edso0.ru/d69df6 ’ ’ ’
50 (MOHO-, AM- W  TOJHMCAXapuioB), = TECTUPOBAHHE,
WUTIOCTPUPOBATh T€HETHYECKYIO CBS3b | YCTHBIM OIPOC
MEXTY HUMH ypaBHEHUSAMH
COOTBETCTBYIOLIMX XMMHYECKUX PEaKIHit
c HCIIOJIb30BAHUEM CTPYKTYPHBIX
dhopmyn
Hroro no pazneny 41

Pa3nen 4. A3oTcoaep:xaniue OpraHnyeck

He COCAMHCHUSA

AMUHBL
41 12
AMUHOKHUCITOTHL. benku

bu6mmoteka [IOK
https://m.edsoo0.ru/d69df6

50

c(hOopMUPOBAHHOCTh YMEHHUSI OTNPEACIIAThH
BU/T XUMHUYECKOU CBSI3H B OpPraHU4YCCKUX
COCOANHCHUAX (KOBaJ'IeHTHaS[ U HOHHAasA
CBSI3b, G- M M-CBSI3b, BOJIOPOHAS CBSI3b);
c(hOpPMHUPOBAHHOCTH
XapaKTepU30BaTh

YMEHUI
COCTaB, CTPOCHHE,

dbusznyeckue M XUMHUYECKHE CBOMCTBa

Perenune
MPAKTUYECKUX u
pacueTHbIX  3ajad,

pelieHue ypaBHEHUN
XUMUYECKUX
peakiui,
TECTUPOBAHUE,
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TUIIMYHBIX IPEACTABUTEIL e Pa3INIHbIX

KJIACCOB OpraHUYeCKUX BEIIECTB:
aMHIHOB, aAMUHOKUCIIOT, OemKoB,
YIJIEBOJOB (MoHoO-, J- u
II0JIMCAaxapuoB), WJUTIOCTPUPOBATH

FCHCTUYCCKYIO CBA3b MCKAY HHUMU
YpaBHCHUAMU COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIINI C UCIIOIb30BaHUEM
CTPYKTYPHBIX hopMyT

YCTHBIN OIIPOC

Hroro no pazneny

12

Pa3nen 5. BoicokomosiekyJisipHble COeUHEHHS

5.1

BricokoMonekysipHbIe
COEIMHEHUSA

bubmmoreka [IOK
https://m.edsoo.ru/d69df6

50

c(hOpPMHUPOBAHHOCTH YMEHUS
MMOATBCPIKIAATH Ha KOHKPCTHBIX

npuMepax  XapakTep  3aBUCHUMOCTHU

PEaKIIMOHHON CIIOCOOHOCTH
OpraHNYeCKHUX COEIMHEHNHI oT
KpaTHOCTH M THIAa KOBAJICHTHON CBSI3U
(0- W T-CBSI3M), B3aUMHOTO BJIUSHUS

4ATOMOB U TpyIIl aTOMOB B MOIJICKYJAX;

c(OpMUPOBAHHOCTh YMEHUs
XapaKTepu3oBaTh HUCTOYHUKHU
YTJIEBOJOPOAHOTO CBIPbs (HedTb,

INPUPOJAHBIN Ta3, Yyrojib), CIOCOOBI €ro
nepepaboTKH u MPaKTHYECKOE
IpPUMEHEHHE MPOAYKTOB IepepadoTKH;
c(OPMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM
3HaHUH 0 €CTECTBEHHO-HAYUHBIX
METOA4axX IIO3HAHHUA — HaGJIIOI[eHI/II/I,

HU3MCPCHHUU, MOACINPOBAHNH,

Pewenne
IIPaAKTUYECKHUX 51
pacyeTHBIX  3ajady,
peuieHne ypaBHEHUN
XUMUYECKUX
peaKkiui,
TECTUPOBAHUE,
YCTHBIN OIIPOC



https://m.edsoo.ru/d69df650
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AKCIIEpUMEHTE (PEATbHOM M MBICJICHHOM)
Y YMEHUS IPUMEHSITH 3TH 3HAHUS

Uroro no pazneny

Hrtorosoe IIOBTOPCHUC

34

bu6mmoteka [IOK
https://m.edso0.ru/d69df6

50

c(OpMUPOBaHHOCTh YMEHHUS
HOJTBEPXKIaTh Ha KOHKPETHBIX
OpUMepax  XapakTep  3aBUCHUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH
OpPraHUYeCKUX COEIMHEHHH oT
KPaTHOCTH WM THIIA KOBAJICHTHOW CBS3H
(o- ¥ m-CcBSI3W), B3aUMHOTO BIHUSHHS
aTOMOB UM TpYNIl aTOMOB B MOJIEKYJaX;
c(OpMUPOBAHHOCTh YMEHHUSI
XapaKTepU30BaATh HCTOYHUKH
YIJI€BOAOPOAHOTO CBIPbS (HedTs,
OPUPOJHBIN Ta3, yroib), CIOCOOBI €ro
nepepaboTKu U MIPaKTUYECKOE
IPUMEHEHHUE TMPOAYKTOB IepepadoTKH;
c(OPMHUPOBAHHOCTH BJIAJICHHUS CHUCTEMOM
3HAHUHN 0 €CTECTBEHHO-HAy4YHBIX
METOAAaX IMO3HaHWA — HAOJIOJEHHUH,
U3MEpPEHUH, MO/JICTTUPOBAHUH,
HKCIIEpUMEHTE (pealbHOM U MBICTIEHHOM)
¥ YMEHHS TPUMEHSTH OTH 3HAHUS

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136
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11 KIIACC

HaumeHoBaHme KoanuecTBo 4acoB DJIEKTPOHHbIE CIiCcOK UTOTrOBBIX Crnoco0 oneHKkH
Ne pa3iesioB U TEM Konutpo | IlpakTnu (uudposbie) IJIAHUPYEMBIX Pe3yJIbTATOB C UTOTOBBIX
n/n NporpaMmal Bceero JIbHBIE ecKue 06pa3()BaTe,]1],1-[],1e YKa3aHueEM 3TaloB ux INJIAHUPYEMbIX
padoThI padoThI pecypcbl ¢dopmupoBanus pe3yJbTaToB
Pasznen 1. Teoperuueckne 0CHOBbI XUMHUH
c(hOpMUPOBAHHOCTD ymenus | TepMuHOIOrHyecKui
Crpoenue aToma. packpbIBaTh CMBICIT | AMKTAHT, YCTHBIN
[lepuoanueckuii 3aKoH U nepuoanueckoro 3akoHa /J[. W. | ompoc, TectupoBaHue
11 | Ilepuonuyeckas cuctema 9 brbamorexa HOK MenneneeBa U JEMOHCTPUPOBATH
https://m.edsoo.ru/2dd57f24
XUMHUYECKUX HJIEMEHTOB ero CUCTEMAaTU3UPYIOIIYIO,
. . MenneneeBa 00BSCHUTEIBHYIO "
MPOTHOCTUYECKYIO QD YHKIIUU
BIIQJICHUE CHUCTEMOM XMMHUYECKHX | TepMHHOJIOTrMYEeCKHIl
3HaHWH, KOTOpas  BKJIIOYAET: | TUKTAHT, YCTHBIN
OCHOBOIIOJIATAIOIINE TMOHATUA — | OMPOC, TECTUPOBAHUE
XUMUYECKUN 3JIEMEHT, aToM, PO
aToMa, W30TOIbI, dJIEKTPOHHAsS
oboyouka aroma, s-, p-, d-
12 CrtpoeHue BelecTna. 11 1 bubnmnoreka [IOK aTOMHBIC OpOWTAIU, OCHOBHOE M
' MHuoroo6pasue BelecTs https://m.edsoo.ru/2dd57f24 | Bo30yXI€HHOE COCTOSIHUSI aToma,
THOpUIU3AIHS ATOMHBIX
opOutanei, HOH, MOIEKYIa,
BaJICHTHOCT,
AJEKTPOOTPHULIATETBLHOCTb,
CTENeHb OKHUCJICHHS, XUMHYECKas
CBSI3b
13 | Xummueckie peakiun 19 1 3 bubmuotexa [JOK c(hOpMHUPOBAHHOCTH yMeHuii: | TepMHUHOIIOrMYEeCKUI )
https://m.eds00.ru/2dd57f24 | BeIIBNIATH XapaKTepHbBIE MIPU3HAKHA | JUKTAHT, YCTHBIN



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

HOHHTHfI, YCTaHAaBJINBATb nux
B3aNMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME IIOHATUA IIPU
OIIMCaHNHN HCOPraHNn4CCKUX

BEILECTB U UX IPEBpAILCHUN

OTpPOC, TECTUPOBAHHE
Penrenne
MPaKTUYECKUX 3aj1a4

Wroro mo paznemy 39

Paznen 2. Heopranuueckasi XuMusi
c(hOpMUPOBAHHOCTh ymeHuit: | TepmuHomOrnyeckui
KJ1accu(UIIUpPOBATh: JUKTaHT, YCTHBIN
HEOPraHWYeCKHe BEUIECTBA 0 UX | ONPOC, TECTUPOBAHUE
coCTaBy, XUMHUeckue peakuuu no | [Ipakruueckue
pa3’IMYHBIM MpHU3HaKaM (YUCTy U | paboThbI
COCTaBY pearupyrolux BEIIECTB,

21 | Hemerammsi 31 bubnnoreka [IOK TeroBoMy 3G(dEeKTy peakiud,

https://m.edsoo.ru/2dd57f24 | u3MeHeHHIO CcTEeNeHEeH OKUCIEHUS

3JIEMEHTOB, 00paTuMoCTH,
Yy4acTHIO KaTajau3aropa "
JpyrHe); CaMOCTOSITEIILHO
BbIOMPATh OCHOBAHUS U KPUTEPUU
JUI KJIacCU(UKAIMU M3ydaeMbIX
BEUIECTB U XMMHUYECKHUX peaKuil
c(hopMUPOBAHHOCTH yMeHui: | TepMHUHOIOrHYEeCKUI
KJ1acCu(UIIUPOBATh: JTUKTAHT, YCTHBIH
HEOpraHMYeCKHe BEILIECTBAa MO UX | ONPOC, TECTUPOBAHUE

29 M 23 bubnnoreka [IOK COCTaBy, XUMHUYeCKHe peakunu 1o | [Ipaktuyeckue

' eI https://m.edso00.ru/2dd57f24 | pa3nmu4HBIM TIpU3HAKaM (YUCITy U | pabOTHI

COCTaBY pearupyroliux BeIecTB,
TeroBoMy 3(dekTy peakuuu,
W3MEHEHUIO CTEIICHEN OKHUCIICHHMS
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HJIEMEHTOB, 00paTUMOCTH,
y4acTHUIO KaTajau3aTropa u
Ipyrue); CaMOCTOSITEIILHO
BBIOMPATh OCHOBAHUS U KPUTECPUH
JUI KJTacCU(UKAIMM M3Yy4aeMbIX
BEILECTB 1 XMMUYECKUX PEaKIHH

Hroro no pazneny

54

Pasznea 3. Xumus v KM3HL

3.1

MeTtonabl MO3HAHUS B
XUMHHU. XUMUS U )KU3Hb

bubmmoteka [IOK
https://m.edsoo.ru/2dd57f24

c(hOpMUPOBAHHOCTh YMEHHIA:
c00JTII01aTh TIPAaBUJIA TIOJIL30BAHUS
XUMUYECKON IIOCY101 u
71a00paTOPHBIM  000PYJOBaHHUEM,
oOpamieHuss ¢ BelIeCTBaMH B
COOTBETCTBUU C HWHCTPYKIUSIMU
[0 BBIIOJHEHUIO J1TAOOPAaTOPHBIX
XUMHYECKHIX OIIBITOB,
HKOJIOTUYECKU  11€7€CO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOU
JeITENLHOCTH B ETISIX
COXpaHEHHsI CBOETO  3JI0POBbS,
OKpYKaIoIllel TPUPOIHOU Cpelbl
U JOCTI)KEHUS €€ YCTOHYMBOTO
pa3BUTHs, OCO3HABaTh OMACHOCTb
TOKCHYECKOTO  JIEHCTBHS ~ Ha
JKUBBIC OpTraHU3MBI
OMpEeNeNEHHBIX HEOPraHUYeCKUX
BEIIIECTB, MTOHUMAs CMBICTT
mokazarens [TJIK

TepmuHOIOrMYEeCKU
JUKTaHT, YCTHBII
OIpOC, TECTUPOBAHUE

Hroro no pazneny



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

Htorosoe IIOBTOPCHUC

34

bu6mmoteka [IOK
https://m.edsoo.ru/d69df650

c(hOpMUPOBAHHOCTD yMEHUs
MOATBEPKIaTh HA KOHKPETHBIX
IIpuMepax xapakTep 3aBUCUMOCTH
pEeaKIMOHHON CTIIOCOOHOCTH
OpPraHWYeCKUX COCOUHEHUU OT
KPAaTHOCTH M THUIIA KOBAJEHTHOMU
CBsI3U (G- U T-CBSI3W), B3AaUMHOTO
BIIMSIHMSI aTOMOB U I'PYII aTOMOB
B MOJIEKYJ1aX; COPMUPOBAHHOCTD
yMEHUS XapaKkTepu30BaTh
HMCTOYHUKHU YIJIE€BOIOPOAHOIO
CeIpbsi (He(Th, IPUPOHBINA Ta3,
yTroJib), CIIOCOOBI ero
nepepaboTKU M MPAKTUYECKOE
MIPUMEHEHHE MIPOYKTOB
nepepadboTKu;
c(hOpMHUPOBAHHOCTH BJIQ/ICHUSA
CHCTEMOU 3HAHUM O €CTECTBEHHO-
Hay4HbIX METOJAaxX IO3HAHMUS —
HaOIOeHUH, U3MEpPEHUH,
MO/JIEIMPOBAHUH, IKCIIEPUMEHTE
(pealbHOM ¥ MBICIIEHHOM) |
YMEHUS IPUMEHSTH 3TH 3HAHUS

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136



https://m.edsoo.ru/d69df650

HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoamnuecTBO 4acoB
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
[IpeameT u 3HaueHUE
OpraHUYECKON XUMUH,
1 MIPEICTABIEHHUE O 1 bubmorexa LOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHMYECKUX
COETMHEHUN
DNEeKTPOHHOE CTPOEHUE aTOMa
jiepoaa (OCHOBHOE U
2 1}3]236p>1<né1({Hoe COCTOSTHHS ) 1 bubmmorexa [JOK
y ' https://m.edsoo.ru/Oce6fd4c
BajtenTHEIE BO3MOKHOCTH
aToma yriiepoja
XUMH4ecKast CBSI3b B
OpPTraHUYECKUX COCAUHECHUSIX.
3 Mexannu3Mel 00pa3oBaHUs 1 bubnmorexa [IOK
. P https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoenus
4 OpraHNYeCcKUX COeqUHEHNI A 1 buGnnorexa [JOK
p & ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buapl uzomepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHAS. 1 bu6mmoreka [IOK
DOnekTpoHHBIC YO PEKTH B https://m.edsoo.ru/b0e61661
MOJICKYJIaX OPTraHUYECKUX



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

COETMHEHUN

IIpencraBnenue o
KJIacCU(UKALIUU U

6 CHUCTeMaTHYeCKast bubsmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnnoreka [IOK
OpraHUYeCKON XMMHUHU https://m.edsoo.ru/ba5706aa

8 Cucremaru3zanus 1 0000IIeHHE bubmuorexa [JOK
3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH PsiJI,
obmrast popmya,

9 HOMEHKJIaTypa U U30MepHus, bubnnorexa [IOK
JNIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

10 du3nyeckue ¥ XUMUUICCKUE bu6nunotexka [IOK
CBOICTBA aJIKaHOB https://m.edsoo0.ru/3137711c
HaxoxaeHnue ankaHoB B

11 npupoje. CriocoOb! MoTydeHus bubnmorexa LIOK

https://m.edso0.ru/259b0a5h
Y IPUMEHEHHUE aJIKaHOB
[{ukmoankaHbl: 00mas
(dbopMyIa, HOMEHKIATypa U

12 M30MepHsi, 0COOEHHOCTH bu6muoreka [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CLIOCOOBI MOTYYEHUS U
MIPUMCHCHHE

13 Pemenue pacuérHbix 3a7a4 Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb
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oIpeiesieHUEe MOJICKYJIAPHOU
(hOpMyJIbI OPraHuYECKOro
BEIIIECTBA I10 MACCOBBLIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOISAIINX
B ero coctaB. CHcTeMaTH3alus
1 000011[eHrE 3HAHUI 10 TEME

AJIKEHBI: TOMOJIOTUYECKHUH PsiJI,
obmras popmyrna,
HOMEHKJIaTypa, SJIEKTPOHHOE U

bu6mmoteka [IOK

14
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHasi ¥ Luc-
TpaHC-U30MEpHsI AIIKEHOB
Ou3nyeckue 1 XUMHUIECKHE
15 cBolcTBa ankeHoB. [IpaBuiio bubnuorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 Crioco6bl momyueHus u bubnnoreka [IOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubmmorexa LIOK
v . https://m.edso00.ru/0941eed8
U3Y4YEHHE €TO CBOMCTB
Pemenne pacy€THBIX 3377249 Ha
18 ONPEACIICHUE MOJIEKYIISAPHOM bubnuoteka [IOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaJIMeHbI: CONPSKEHHBIE,
U30JINPOBaHHBIE,
but6mmoreka [JOK
19 KyMYJIMpPOBaHHBIE.

OcoOEeHHOCTH 3IEKTPOHHOTO
CTPOCHHUS

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



https://m.edsoo.ru/273b0a1e
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https://m.edsoo.ru/0941eed8
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20 XHUMUYECKUE CBOMCTBA bubnuorexa [IOK
CONPSKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
21 CriocoOsI MoTydeHus: U bubnnoreka [IOK
MPUMEHEHHE aTKaIUCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUU Psiji,
obmmasg popMmyia,
22 Hof:eHK?;aEy;a, AJIEKTPOHHOE U bubmmorexa LIOK
https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (PU3MYECKHUE CBOWCTBA
23 XHWMHYECKUE CBOMCTBA AJIKUHOB bubmmorexa LHOK
https://m.eds00.ru/23493a93
24 KavecTBeHHbIC peakiinu Ha bubmuorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
o5 CrnocoOsl moy4eHus 1 bubnmnoreka [IOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anay: pacyérsl 1o
26 ypaBHeHmoI)[memeCKoﬁ brbsmorexa HOK
https://m.edsoo.ru/5db8e526
peaxkuuu
97 CucremaTu3aius u 00001eHIE
3HAHHUH 1O TeMe
ApEeHBbI: TOMOJIOTUYECKHAN P,
obmas hopmyrna,
08 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubmuoreka [LIOK
MIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/a92a7094
MOJIeKYJ O€H30J1a U TOIyoa,
ux (pusuveckue cBOicTBa
29 XHWMHYECKHE CBOMCTBA APEHOB: bubmuoteka [IOK

peaKIuu 3aMeIIeHUs

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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30

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIy MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH30I1a

bubnuorexa [JOK
https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHUpPOJIa

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

32

Pemenne pacy€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMYyIIBI OPraHUIECKOTO
BEIIIECTBA

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

33

CriocoObl moy4eHus u
MPUMEHEHHE apEeHOB

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

34

['eHeTHueCcKas CBS3b MEXKILY
pa3IMYHBIMH KJIACCAMU
YTJIEBOJIOPOIOB

35

Pacuétel 0 ypaBHEHUAM
XUMHUYECKUX PEaKIUH.
CucreMaru3anus U 0000IIeHHE
3HAHW 110 TEME

36

[Ipuponnsiii ra3. [lonyrasie
He(TsAHbIE ra3bl

37

KamMeHHbI# yroib ¥ IpOTyKThI
ero nepepaboTKu

bu6nunorexa [IOK
https://m.edso0.ru/69b3398b

38

Hedtb 1 crioco6rl eé
nepepabotku. [Ipumenenne
MPOTYKTOB TiepepadoTKu HehTH

bubmuorexa [IOK
https://m.edso0.ru/21f9de78

39

T'eneTnyeckas CBSI3b MCXKIOY
Pa3IMYHBIMH KJIACCAMU
YTIIEBOIOPO/IOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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FaJ'IOl"CHOHpOI/ISBOI[HBIC
YIJIIEBOAOPOA0B: 3JICKTPOHHOC

bubnuorexa [IOK

40
CTPOCHUE; PEAKLIMH 3aMEIIECHUS https://m.edso0.ru/82b4d759
rajoreta
JeicTBue menoueit Ha
raJIOT €HITPOU3BOTHBIE.

41 Bsaumoneiicteue
JIUTajg0reHaIKaHOB C MAaTHUEM U
LIUHKOM
Cucremarusanus 1 0000IIeHne

42 3HAHUH 110 pa3men bubmorexa [IOK

pasieiy https://m.edsoo0.ru/20e89f22
"VYrineBopopoasr”

43 KonTponbHas pabora 1o teme bubnnorexa [IOK
"VYrnesogopoasr” https://m.edso00.ru/95c9e298
[IpenenbHbIE OHOATOMHBIE
CIUPTHI: TOMOJIOTUICSCKUH PSIJI,
o6mas popMyJia, CTpOeHHE

44 MOIJI'IIGK (Ji'l) 530}1,\/16 I/ISIp bubmmorexa [TOK

M pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kiaccudukanus, Gpuzndeckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 IpeneIbHbIX OJHOATOMHBIX buGnnorexa [IOK
pen a https://m.edsoo.ru/26ee34fe
CIIHPTOB
Croco0B! IOJIyUYeHUs U
46 MIPUMEHEHNE quHoaTOMHI)IX bubmmorexa [OK
p 8 https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Tpocteie adupst: bubnmoreka [IOK

HOMEHKJIaTypa U U30MepUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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0COOEHHOCTH (PU3UIYECKUX U
XMMHYECKHUX CBOMCTB

MHoroaToMHBIE CITUPTHI:
OTUJICHIJIMKOJIb U INTMICPUH, UX

bu6nmoteka [IOK

48 (bU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CrniocoOslI onTyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX bubmmorexa [IOK

https://m.edsoo.ru/d12e567d
CIHPTOB
@DeHOo: CTPOCHHE MOJIEKYJIbL,
50 (bu3uYecKue CBOMCTRA. bubmmorexa LHOK
https://m.edsoo.ru/2ce726f8
Tokcuunoctsb (heHoma
. bubmuorexa [JOK

51 Xumiieckue CBoicTBa (enona https://m.edsoo.ru/037ca5f9

59 Crioco6bl moyueHus u bubnmnoreka [IOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padorta Ne 2.

53 Pemrenne sxcniepuMeHTaNbHBIX bubnnoreka [IOK
3ama4 o teme "CrnupTel U https://m.edsoo.ru/fd0ced09
benombr"

54 Cucremaruzarmus 1 00001eHne but6mmoreka [JOK
3HaHUM 110 TEME https://m.edso0.ru/1810ch9b
Anpaeruaipl U KETOHBI:

AJIEKTPOHHOE CTPOEHUE
55 KapOOHUIIbHOU TPYIIIbI; bu6mmoreka [IOK

TOMOJIOTUYCCKUE PAIBI, 06111351
dhopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
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AHB[[eI‘I/IZ[BI 1 KCTOHBI:

56 (hU3UYEeCKre CBOWCTBA; PEaKIIUU buGnnorexa [IOK
P https://m.eds00.ru/c887425¢
MIPUCOCANHECHHUS
Peaknuu oxucnenus u
57 Ka4YeCTBEHHBIE PEAKIIHU Bubmorexa IIOK
P https://m.edsoo.ru/a393baa9
aJIbJAETUI0B U KETOHOB
58 Crioco6bl nosTy4eHust bubnnoreka [IOK
aIBIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NPE/IEIIbHBIE
59 KapOOHOBBIC KHCIIOTHI, bu6nunoreka [IOK
0COOEHHOCTH CTPOCHUS MX https://m.edsoo.ru/fecOb113
MOJIEKYJT
WN3oMepnsa u HOMeHKIIaTypa
60 Kaj 6OIfoBBIX KHCJIOT nyp bubmorexa LOK
p 7 https://m.edso00.ru/700cc87b
¢u3nueckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
61 peIeabHbIX OJJHOOCHOBHBIX bubmnorexa [IOK
peld A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOICTB
62 MYpPaBbUHOM KUCJIOTBI. bu6mmoreka [IOK
MHoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCIIOT
Oco0EeHHOCTH CBOCTB:
HeMnpeIeTbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
but6mmoreka [JOK
63 JTKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTenn BEICITNX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/83a08773
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IlousTue o IMPOU3BOJHBIX

bubnuorexa [IOK

64
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CriocoOsI MoTydeHus: U
65 MIPUMEHCHHE K};q OOHOBBIX bubmmorexa LIOK
P P https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxuble 3¢upsL:
TOMOJIOTHUECKUHN PsifI, 00IIIast bubnnoreka [IOK
66
bopmya, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOU3NYECKUe U XUMUIECKHUE bubmuorexa [IOK
CBOMCTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a/1a4: 0o
YPaBHEHHUIO XUMHYECKON
68 €aKIINH, Ha OTpesieTieHNe brbsmorexa HOK
peakiii, . et https://m.edso0.ru/7c065c9d
MOJIEKYJISIpHOH (hOpMYyITbI
OpraHUYECKOr 0 BEIIECTBA
ITpakTuyeckas paGora Ne 3.
69 Pemenne sxcniepruMeHTaIbHbBIX bubmmoreka [LIOK
3ajau no Teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KUCIOTHI. CiioxHbIE dPuphI"
Kupsl: ctpoenue, puznueckue
70 u XIEMI/I‘ICEKI/IG CBO(}I;ICTBa bubamorexa [OK
https://m.edsoo.ru/al19c5b98
(ruapomnms)
Oco0eHHOCTH CBONCTB KUPOB,
7 COZIEpIKAIINX OCTATKH bubnuotexa [IOK
HEMPEIEIbHBIX KUPHBIX https://m.edso0.ru/b0331922
KUCIOT. JKUphI B IpUpPOJIE
72 Mpbuta KaK COJIA BBICIIIUX bubmmorexa [IOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, UX
moroinee aeiicteue. [Tousatue o
CHHTETHYECKHX MOIOIINX
cpenctBax (CMC)

I'enernueckas cBsI3b
YTJIEBOJIOPOJIOB 1

bu6nmoreka [IOK

73
KHUCJIOPOJICOACPIKAITUX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel 1o ypaBHEeHHIM
XUMHYECKHUX PEaKIIHii

75 CucremaTu3aius 1 0000meHue bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucThKa

76 YTJIEBO/IOB U KJacCu (UKL bubmmoreka [LIOK
yIIA€BOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJTUCaxapu/Ibl)

Mounocaxapuabl: pu3nvecKue
77 CBOWCTBA M HAX0XKJICHUE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
TIpUPOJIC
[IpuMeHeHue riroKo3sl, €
78 SHAYCHIE B bubnmoreka [IOK
https://m.edsoo.ru/5e61122d
KU3HEIESITSIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa,

79 MaJibTO3a U JIAKTO03a. bu6nuoteka [IOK
Haxoxnenue B nmpupojie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JUCAXaPUIOB

80 [Tonucaxapuael: crpoeHne bubnmoreka [IOK

MaKpOMOJIEKYJI, (PU3NYECKHE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOWCTBA,
[IPUMECHECHHE

[TonsiTHE 00 UCKYCCTBEHHBIX

bu6nmoteka [IOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 33124 Ha
82 onpeJielIeHUE 101U BbIX0Aa bubnmoreka [JOK
MPOAYKTa PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUUYECKH BO3MOYKHOTO
83 Cucremaru3zanus 1 00001eHe bubnnorexa [IOK
3HAHUM MO pa3aeiry https://m.edso0.ru/08d4364c
KonTponbhas pabora 1o teme
84 "Kucnopoacoaepkariue bubmmorexa [IOK
POACOACPIRALL " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHSI
AMUHBI: K1accuuKarms,
CTPOCHHE MOJIEKYJI, 00IIast
85 (1)(? Mya H30Mey ust B bubmorexa HOK
pMYy-1a, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NUECKue
CBOMCTBA
86 XUMHYECKUE CBOMCTBA bu6mmoteka [IOK
anupaTUIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHHE aHUITUHA,
87 0COOCHHOCTH XUMHUYECKHX bubamorexa [OK
. https://m.edsoo.ru/39cd21f1
CBOWMCTB aHWJIMHA
CriocoOsl mostyueHus u
88 MpUMEHEeHHE au(paTHIECKUX bubmmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHHOB
89 AMHHOKHCIIOTBI: HOMEHKJIaTypa bubmmoteka [LIOK

1 u3omMepus, Gusndeckre

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTIEIbHBIE
MPEACTABUTENH O-AMUHOKHUCIIOT

XUMHUYECKUE CBOUCTBA
AMHUHOKHCIIOT, UX

90 OMOJIOTHUECKOE 3HAUCHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOJIN3 TICITH]IOB
o1 benku kak npuponHsie bubnuorexa [JOK
MOJINMEPBI; CTPYKTYPBI OEITKOB https://m.edso0.ru/429e9899
bubnuorexa [JOK
92 XHUMUYECKHE CBOKMCTBA OCIIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepkaiue
TeTePOLMKIMYECKIE
93 coeauHenus. HykimenHoBbie bubmmorexa [IOK
. P YR https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[TpakTuueckast paborta No 4.
Pemmenne sxcriepruMeHTaIbHBIX
94 3aj7a4 1Mo TeMe bubmorexa HOK
" ! https://m.edsoo.ru/8e3c02d1
A3zoTrcoaep:xaiiye
OpraHUYeCcKUe COeTUHEHUS "
[TpakTuueckast paborta Ne 5.
95 PemreHne skcriepUMEHTAIBHBIX bu6mmoreka [IOK
3agad 1mo TeMe "Pacmo3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COCAMHEHUN"
KonTponbHas pabota 1o teme
96 "AzoTconepkamye bubmmorexa [IOK
" https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCTUHEHUS
97 OCHOBHBIE TTOHATUSI XUMHH bubnuorexa [IOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOIbBI UX
CUHTE3a —II0OJIMMEpU3alus U
MOJUKOHCHCAITHS

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

IImactmaccel. YTwinsanus u

bubnmoreka [IOK

% nepepadoTKa MIacTHKa https://m.edso0.ru/82242e0f
DJ1acTOMEPBI: HATypaTbHBII

99 CI/IHTGTI/I‘IEI;KI/Ie Kz}lquylcn. bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pe3una
BonoxkHa: HatypasibHbIE,

100 HCKYCCTBEHHBIE, bubnnorexa [IOK
cunrerndeckue. [lomumepsl https://m.edso0.ru/5963a601
CHEIUAaILHOTO Ha3HAUYCHUS
[TpakTuueckas padota Ne 6.

101 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [IOK
3a7a4 1Mo Teme ""PacriosnaBanue https://m.edsoo.ru/3aebd77a
IUIACTMACC U BOJIOKOH"

O06o001mmeHre U cUCTeMaTH3aIHs

102 M3Y4YEHHOI0 MaTepuaia 1o Teme bubnnorexa [IOK
"BBICOKOMOJIEKYIIIPHBIE https://m.edsoo.ru/6a22b1e8
coeTuHeHus"

bu6mmoreka [JOK

103 https://m.edso0.ru/7c065c9d

but6mmoreka [IOK

104 https://m.edso0.ru/7c¢065c9d

Bbu6moreka [JOK

105

https://m.edsoo0.ru/7c065c9d
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Bbu6mmoreka [JOK

106 https://m.edso00.ru/7¢065c9d
Bbu6moreka [JOK

107 https://m.edsoo.ru/7c065c9d
bu6mmoreka [IOK

108 https://m.edsoo.ru/7c065c9d
bubmuorexa [JOK

109 https://m.edso00.ru/7¢065c9d
bubmuorexa [JOK

110 https://m.edsoo.ru/7c065c9d
but6mmoreka [{OK

111 https://m.edso0.ru/7c065c9d
bu6mmoreka [IOK

112 https://m.edso0.ru/7c065c9d
bu6mmoreka [IOK

113 https://m.edsoo.ru/7c065c9d
but6mmoreka [IOK

114 https://m.edsoo.ru/7c065c9d
but6mmoreka [IOK

115 https://m.edso0.ru/7c065c9d
but6mmoreka [IOK

116

https://m.edsoo.ru/7c065c9d
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Bbu6mmoreka [JOK

117 https://m.edso0.ru/7c065c9d
Bbu6moreka [JOK

118 https://m.edsoo.ru/7c065c9d
bu6mmoreka [IOK

119 https://m.edsoo.ru/7c065c9d
bubmuorexa [JOK

120 https://m.edso0.ru/7c065c9d
bubmuorexa [JOK

121 https://m.edsoo.ru/7c065c9d
but6mmoreka [{OK

122 https://m.edso0.ru/7c065c9d
bu6mmoreka [IOK

123 https://m.edso0.ru/7c065c9d
bu6mmoreka [IOK

124 https://m.edsoo.ru/7c065c9d
but6mmoreka [IOK

125 https://m.edsoo.ru/7c065c9d
but6mmoreka [IOK

126 https://m.edsoo.ru/7c065c9d
but6mmoreka [IOK

127

https://m.edsoo.ru/7c065c9d
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Bbu6mmoreka [JOK

128 https://m.edso0.ru/7c065c9d
Bbu6moreka [JOK

129 https://m.edsoo.ru/7c065c9d
bu6mmoreka [IOK

130 https://m.edsoo.ru/7c065c9d
bubmoreka [JOK

131 https://m.edso0.ru/7c065c9d
bubmoreka [IOK

132 https://m.edsoo.ru/7c065c9d
but6mmoreka [{OK

133 https://m.edso0.ru/7c065c9d
bu6mmoreka [IOK

134 https://m.edsoo0.ru/7c065c9d
bu6mmoreka [IOK

135 https://m.edsoo.ru/7c065c9d
but6mmoreka [IOK

136 https://m.edso00.ru/7¢065c9d

OBIIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

136
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11 KIIACC

KosunyecTBO 4acos DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Kourpoabnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoTsbI
pecypchbl
1 Atom. CocTaB aTOMHBIX Si7IEp. 1 bubmmoreka [JOK
Xumuyeckui sanement. M3otomsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 000JI0UeK 1 bubnnoreka [IOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukamnus XuMudecKux 1 bubnnoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-amemMenTHI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 31eKTPOHOB IO 1 bubmmoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpaIUA aTOMOB
P Quryp bubnuoreka [JOK
5 3JICMEHTOB B OCHOBHOM U 1
R https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
5 DneKTpOHHbIE KOH(UTYpaIIUA HOHOB. 1 bubmuoreka [JOK
DNEeKTPOOTPULIATEILHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucteMa XUMHUIECKUAX
7 anemeHTOB /1. 1. Menaeneena, CBA3b C 1 bubmmorexa [IOK
N M ’ https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
8 XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [IOK
HWMHU MPOCTBIX U CIIOKHBIX BELIECTB M0 https://m.edsoo.ru/f8468927
rpymmnaM u nepuoam
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CucreMaruzanys U 00001IeHre 3HAHUH

bubnnorexa [JOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bu bl xuMuueckou cBsizu. MexaHu3Mbl
10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnnoreka [IOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMoeKyIapHbIe B3aUMOICUCTBUS
BaneHTHOCTH ¥ BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII C UX https://m.edsoo.ru/3d2ca093
T€OMETPUYECKUM CTPOCHUEM
12 [IpencraBieHus 0 KOMILIEKCHBIX bubmmoreka [JOK
COEIMHEHMSIX: COCTAaB U HOMEHKJIAaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MoneKyssIpHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIIBI bubnnorexa [IOK
KPUCTAJUTMYECKUX PELIETOK U CBONCTBA https://m.edsoo.ru/e167635b
BEIIECTB
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
14 IIpeacrapnenue 0 KOJUIOUIHBIX bubmorexa HOK
P A https://m.edsoo.ru/da2c70e4
pacTBopax
HctunaHBIC pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACKIIIIEHHBIE, PACTBOPUMOCTD bubnnorexa [IOK
P p ’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsr
16 CrniocoObI BBIpa)KeHUS KOHIIEHTPAIHH bubnmnoreka [IOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ ucmoipb30BaHuEM
17 MOHATHH "MaccoBas HOJIsI bubnunoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa'", "MOJISIpHAS
KOHLEeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Kiaccudukanms u HomMmeHKIIaTypa bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus ¥ 0000IICHUE 3SHAHUI bubmuoteka [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crpoenue aroma. [lepuonnyeckuit

20 3akoH u [lepuoauueckas cucrtema bu6mmoteka [LIOK
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BelecTBa.
MHoroo6pa3ue BeriecT"
Krnaccudukanus XuMUIeCKHX PeaKiiuit
B HEOPTaHWYECKOW U OPraHUYECKON

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnoreka [IOK
BEILIECTB; 3aKOH COXPAaHEHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHUS SHEPTUH TIPU
XUMUYECKHUX PEAKIIUSIX
TennoBsie 3 PEeKTH XUMUUECKUX

22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

yYpaBHEHHS
Brruucnenust mo ypaBHEHHSIM

23 XUMHUYECKUX PEaKlui u bubmmorexa [JOK

https://m.edso0.ru/87b13954

TEPMOXUMHUYECKIM ypaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakiuu, e€

24 3aBUCHMOCTH OT Pa3IMYHBIX (DaKTOPOB.
Karanms u katanuzatopsl

25 ['oMoreHHBIC U TETEPOTCHHBIC PEAKITUN

2% [Tpaktrueckas padora Ne 1 o reme bubmmoreka [IOK

"BiusiHue pa3nuuHbIX (PaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XMMUYECKON peakiuun"

OOparuMbie 1 HEOOPAaTUMBIE PEAKIINH.

bu6mmoteka [IOK

27
XHUMHYECKOE paBHOBECUE https://m.edso0.ru/30952f9b
[TpakTuyeckas padora Ne 2 mo Teme
28 "BiusiHre pa3inyHbIX (aKTOPOB Ha bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI
DNEKTPOINTAYECKAS TUCCOLIHUALIMS.
29 CI/IJ‘IBHI:I)JG U ciia0ble ;eKT (I)IJ'II/I"I[IBI bubmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreleHs IUuccoruanuu
Honnoe nponssenenue Boasl. Cpena
30 BOIHBIX ECTBO OHB Bo oﬂo HBI:fIIl bubnnorexa [IOK
A p POB. BOAOPOA https://m.edso0.ru/3966ca89
nokasarenb (PH) pactopa
I'maponus coneii. Peakinm,
31 I (I)[feKan e B aCTB(];I ax bubmorexa HOK
p . p P https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
IIpaxTnueckast padora Ne 3 mo Teme
32 ")?I/IMI/I‘IGCKI/IC peaK WU B pacTBOpax bubnmorexa [JOK
"p H p P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIIUTEBHO-BOCCTAHOBUTEIHHEIE
33 akuu. BaxxHelme OKUCIUTEN U bubmorexa LOK
PEAKIIHH. © ¢ oKucImTe https://m.eds00.ru/56226060
BOCCTAaHOBUTEIH
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [IOK
HWOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 paCTBOPOB U PACIIABOB bubnmnoreka [IOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3a1a4 pasiInyHbIX TUIIOB bubnmorexa LIOK
AaTp https://m.edsoo.ru/5a859d16
37 Pemrenue 3amay pa3nuMaHbIX TUIIOB but6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTtu3zanys 1 00001eHIe 3HAHUN bu6mmotexa [LIOK
1o Teme "Xumuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrtponsHast paboTa 1o teme bu6mmoteka LIOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproandeckoii cuCTEME XUMHYECKUX

40 anemenToB . 1. MenneneeBa u bubmorexa LOK

T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
duznyeckue CBONCTBAa HEMETAIIIOB
AJNIIOTpONHS HEMETAIUIOB (Ha MpUMEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmorexa LIOK
pOZa, CCpRL, p https://m.edsoo.ru/ef92c91c
yraepoza)

42 Bogopoa: nonyuenue, pusnueckue u bubnnoreka [IOK
XUMHUYECKHE CBOMCTBA. ['mapu bl https://m.edsoo0.ru/0aa8f613
l"aymoreHsl: HAXOXKIACHHUE B IPUPOJIC,

43 CTOCOOBI MOJTyYeHUs, PU3NUECKUe U brbnmorexa LIOK

yi L https://m.edso0.ru/4e223795
XUMHYECKHE CBOMCTBA
I'anorenoBoxopoael. Baxkuenmue
44 KHCJIOPOJICOACPIKAIITIE COSTHHEHUS bubmmorexa [IOK
POACOACpAMl A https://m.edso0.ru/6b3255e6
raJIOTCHOB
JlaGopaTopHbIE ¥ MPOMBIIIJICHHBIC

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnmnoreka [IOK
[IpuMeHeHne rajloreHoB 1 UX https://m.edsoo.ru/6971aca4
COEIMHEHUN
[TpakTuueckas pabota Ne 4. Pernienue

Bbubnunoreka [IOK

46 AKCIIEPUMEHTAIbHBIX 33]1a4 110 TEME

"T"anmorexsr"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopusie u
IMPOMBIIIJICHHBIC CIIOCOOEI IOJIy4CHMU,

bubnnorexa [JOK

47 3UYECKHE €CKHE CBOMCTBA.
(M3HICCKHC 1 XHMHHCCKHE CBOHCTB https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHenue kuciaopoaa u
030HA
bu6mmoteka [IOK
48 O
KCHIBT I TICPORCHIAT https://m.edso0.ru/5c8816a0
49 Pemtenue 3amay pasinyHbIX TUIIOB buGnnorexa LIOK
At p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXXIEeHUE B IPUPOJE,
50 CH(I))CO6I>I MOJTyYCHUS q)zlsiqecxne u bubmmorexa [IOK
yi o https://m.edsoo.ru/46afael6
XUMHAYECKHE CBOICTBA
bubnnorexa [JOK
51 C
CPOBOIIOPOL, CY QMBI https://m.edsoo.ru/7c875999
Kucnopoaconepxaliue coeIuHEHUS
52 CEPEHI gCO6GHHI())CTI/I CBOMWCTB CEpPHOU bubmmorexa [JOK
PbL. p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
[IpaxTuueckas padbota Ne 5. Perienue
53 IKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmorexa [IOK
" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUs
A30T: HaX0X/ICHUE B IPUPOJIE,
54 CHOCOOBI TTONTyUeHus, pU3nIecKue u bubnuoteka [IOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HI/ITpI/I}II)I
Kucnopoxaconepkamme coeTMHEHUS
55 asora I())CJZ66HI-$OCTI/I CBOf/iCli a30THOM bubmmorexa [JOK
' https://m.edso0.ru/e2965afe
KHACJIOTHI
56 [IpumeHeHue a30Ta ¥ €ro COeAMHEHUH. bubmuoteka [IOK

A3OTHBIC yIOOpEHHS

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

docdop: HaXOKIACHUE B IPUPO/IE,
CIOCOOBI OJTY4YCHHUS, HU3UICCKUE U

bubnuorexa [IOK

57
XUMHUYECKHe cBorcTBa. Dochunl 1 https://m.edsoo.ru/9a6b43ec
bocoun
Oxcunsl pocdopa,

58 dbocho c((l)) e(bmi ue kucnotel. Conun buomiorexa LIOK

p IU[ prratt ' https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenne dhocdopa u ero bubnnoreka [IOK
coequHeHmnil. @ochopHbie yIoOpeHus https://m.edsoo.ru/a218070a
[TpakTuaeckas pabora Ne 6. Pemenue

60 BKIZ:HG HMeHTaJiHLIX 3a/1a4 1o TeMe bubmmorexa LIOK

p A https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yraepo: HaX0XKJIEHHE B IPUPOJIC,

61 JIOTPONHbIE MOAU(DUKALINY; bubnuoreka [LIOK
¢bu3nyeckre 1 XMMUYECKHE CBOICTRA, https://m.edsoo.ru/1eb19f9%e
MIpUMEHEHHE
Oxcup yraepoga(Il), oxcun

62 e I(l)y'c:(l\rf)) (OJI)LHaﬂ KHCIIOTa U €€ bubmorexa HOK
YEICpOA YT https://m.edsoo.ru/dba58adf
com

63 Pemenwie 3a1a4 pa3IMdHbBIX THIIOB bubmmorexa [IOK

AP https://m.edso0.ru/6029b609
Kpemuuii: HaxoxxeHNe B IPUPO/IE,
64 CI'II)OCO6BI 0TI eHHm[ q)nsntrl)ecpm?e 17§ bubmmorexa LIOK
yi o https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusa(1V), kpemHueBas bubnmnoreka [IOK
KHACIOTa, CUITUKATHI https://m.edso00.ru/3170e7b1
Bbubnunoreka [IOK
[IpumeHeHne KpeMHHUS U €ero
66 https://m.edsoo.ru/393cdac0

coenunenuil. CTeKJ0, ero nojiyueHue,

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

67 Pemenne 3a1a4 pasinyHbIX TUIIOB bubnmorexa [IOK
atp https://m.eds00.ru/b624f801
68 CucremaTu3aius u 0000IIeHNE 3HAHHIA bubmmoreka [IOK
o teMme "HemeTamiabr" https://m.edsoo.ru/6e864db5
69 KontponbHas padbora 1o reme bubmmoreka [IOK
"Hemerasmisr" https://m.edsoo.ru/d0484c76
20 AHanu3 pe3ysbTaToB KOHTPOJIbHOU bubnuoreka [LIOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
ITonoxeHue MeTaioB B
[Tepuoanyueckoii CUCTEME XUMHUYECKUX
71 351eMeHTOB. OCOOEHHOCTHA CTPOECHUS buGnnorexa LIOK
) p https://m.edso0.ru/9839c16c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAIIJIOB
OO6mume puznueckre CBOWCTBA
72 MeTauIoB. [IpiMeHeHEe METAIIJIOB B bubnmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmunaBsl MmetaiioB. Kopposust bubnmnoreka [IOK
METAJLIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amad pa3auuHbIX TUIIOB buGnnorexa [IOK
At p https://m.edsoo.ru/e3de37b6
OIIEKTPOXUMHYECKHUH PSI HAIPSHKEHUN
75 MeTanJII)OB OO6mmue cnopizoﬂ61ﬂ ’ bubnnorexa [IOK
- 2ot https://m.edso0.ru/94eb377a
MTOJTYYEHUST METAJIJIOB
OOm1as xapakreprcTuka MeTayuioB 1A-
76 rpynumsl [lepruogudyeckoi cucTemsl bu6mmoreka [IOK

XMMHYECKHUX 31eMeHTOB. HaTpuii u
KaJIMii: oiy4eHue, pu3ndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOfICTBa, IIPUMECHCHUEC
IMPOCTHIX BEUICCTB U UX COCI[I/IHGHI/Iﬁ

O6mas xapakTepuctuka meramion |A-
rpynusl [leppoaudyeckoi cucTemsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bu6mmoreka [IOK

" KaJIBIIMI: TTOJTy9eHHE, GU3UICCKUE U https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JK&cTKoCTh BOJBI U CIIOCOOKI €€ bu6nmorexa [IOK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 ATIOMUHUI: TTOy4YeHUE, PU3NIECKUE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmMpoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCH]IA AJIFOMUHUS, bu6mmoreka I[IOK
TUAPOKCOKOMIUIEKCHI aITFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenvie 3a1a4 pa3ianMyHbIX THIIOB
[IpaxTuueckas padota Ne 7. Peienue

82 HKCIIEPUMEHTAIBHBIX 33714 110 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MeTtasutel TJIaBHBIX TOTPYIIIT

OO1as xapaKTepUCTHKA METAIJIOB

83 no6ounbIx noarpynn (b-rpymm) bubnmnoreka [IOK
[Tepuonnueckoit CUCTEMBI XUMUYECKUX https://m.edso0.ru/610d7431
AJIEMEHTOB
OuU3NYECKNE U XUMUYECKHUE CBOMCTBA

84 XpOMa U €ro COeAMHEHU M, UX bubmmorexa [IOK

’ https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Baxueiiine coelMHEHUS! Maprasiia. bubmmoreka [IOK
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[Tepmanranar kaius, ero
OKHUCJIMTENbHBIE CBOVICTBA

https://m.edso0.ru/039d69c8

duznueckre 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

86 J)Kese3a u ero coequaenuii. [lonyuenune
a yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
dusnueckue U XUMHUIECKUE CBOMCTBA
87 MEIU U €€ COeqUHEHN, UX bubmmorexa [JOK
A A ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyecke U XUMHUYECKUE CBOIICTBA
88 LIMHKA U €r0 COSAMHEHUH, UX bu6mmoteka LIOK
IIpUMEHEHHE. [ NIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LMHKA
IIpaktrueckas padora Ne 8. Pemienue
89 3Kpcne HMeHTaJi,HLIX 3a7a4 I10 TEME bubnmorexa [JOK
p A https://m.edsoo.ru/a6e352ea
"MeTaibsl TOOOYHBIX MOArpyHH"”
90 Pemenne 3a1a4 pa3sinyHbIX TUIIOB bubmorexa LHOK
fap https://m.edsoo.ru/a8b83d83
O06001IeHe U CUCTEMAaTU3aIUsI
91 3 eIII{lHoro MaTtepHaia Io T:Me bubmmorexa [IOK
" Y N P https://m.edso0.ru/e91fe975
Mertamsl
92 KonTponbnas paborta o teme bu6muorexa [LIOK
"Mertamnier" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yJIbpTaToB KOHTPOJIBHOM bu6mmoreka [IOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Pone xuMuu B o0ecrieueHnn
o4 YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA. bubmuorexa [LIOK

ITonsatue o HayYYHBIX MCTOdaX
HUCCiICcaJ0BaHusA BEIICCTB

https://m.edsoo.ru/080fe1f0
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HaquLIe IIPpUHOMUIIBI OpraHru3aluu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnuorexa [IOK

95
[TpoMbIeHHbIE CIIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHUE
96 OK aroLIeil cpeasl U ero bubmorexa LHOK
Py P https://m.edso0.ru/9f11bf51
MOCJIEC/ICTBUS
97 XUMHS ¥ 3J0POBbE YETOBEKA. bubnnoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso0.ru/a6552721
08 Xumus nuimy. Poiis Xxumun B bubmuorexa [JOK
o0ecIieueH Y UIIEBONA 0E30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u naphromepHbie bubnnoreka [IOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XHMHs B CTPOUTENBCTBE. BaxkHelime
100 CTPOUTEIbHBIC U KOHCTPYKITHOHHBIC bubmmorexa [IOK
p pyKH https://m.edso0.ru/61e69003
MaTepHabl
XHUMUA B CEIbCKOM XO3SMCTBE.
101 Oprannyeckue ¥ MUHEpAJIbHbIC brbsmorexa HOK
p p https://m.edsoo.ru/fd39587d
yn00peHus
102 Cucremaru3zanus ¥ 0000IICHUE 3SHAHUI but6mmoreka [JOK
10 TEME https://m.edso0.ru/db979c70
103 Hrorosoe moBropenue. Obmas bubmuotexa [IOK
HEOpraHuyeckas XuMHusi https://m.eds00.ru/61e69003
Hrorosoe noropenue. Pemenue
104 spaduii EI'D 6a30Boro ypoBHs bubmmorexa [OK
yp https://m.edsoo.ru/fd39587d
CJI0KHOCTH
105 Hrorosoe noBropenue. Pemenue bubmuoteka [IOK

3nanuii EI'D 6a30Boro ypoBHs

https://m.edsoo.ru/db979c70
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CI0XKHOCTHU

Hrorosoe nosropenue. Pemenne

bu6mmoteka [IOK

106 i EI'D 0
SAAHIH A30BOTO YpOBHA https://m.eds00.ru/6169003
CJIOKHOCTH
Hrorosoe nosropenue. Pemenue
107 spanuii EI'D 6a30Boro ypoBHs bubmorexa LHOK
yp https://m.edsoo.ru/fd39587d
CJIOKHOCTH
Hrorosoe nosropenue. Pemenune
108 3amannii ED MOBEIIIIEHHOr0 YPOBHS bubmorexa [IOK
M https://m.edsoo.ru/db979c70
CJIOKHOCTH
Hrorosoe nosropenue. Pemenue
109 3amannii ED OBBIIIEHHOTO YPOBHS bubmiorexa LOK
yp https://m.edso0.ru/61e69003
CJIOKHOCTH
Hrorosoe noBropenue. Pemenue
110 3agadnii ED MOBBIIIIEHHOIO YPOBHS bubmorexa LOK
a yp https://m.edsoo.ru/fd39587d
CIIOJKHOCTH
Hrorosoe nosropenue. Pemenune
111 3agaHuil ED MOBLIIIIEHHOTO YPOBHSI bubmorexa HOK
o yp https://m.edsoo0.ru/db979c70
CJIOKHOCTH
Hrorosoe nosropenue. Penienue 3a1au
112 EI'D BBICOKOTO YpOBHS CI0XHOCTH. bubmuorexa [LIOK
OKUCINUTEIHLHO- BOCCTAHOBUTEILHBIE https://m.edso0.ru/61e69003
peaxuu
113 Hrorosoe noBropenne. OCBHOBBIE bubmuorexa [LIOK
OKHCITUTEITH https://m.edsoo.ru/fd39587d
114 HtoroBoe  mnoBropeHue. (OCHOBHBIE bu6mmoreka [IOK
BOCCTAaHOBHUTEIIN https://m.edsoo.ru/db979c70
115 Hrorosoe moBropenue. MoHHbIC bubmuoteka [IOK
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YpaBHEHHUS

https://m.edso0.ru/61e69003

Urorosoe nosropHeune. CHIIbHbBIC U

bu6mmoteka [IOK

116
cy1abbIe AIEKTPOITUTHI https://m.edsoo.ru/fd39587d
HroroBoe nmoBTopeHue, reHETHUECKAs
117 CBSI3b MEXKIY HEOpraHUIeCKUMHU bubmorexa LHOK
Y p https://m.edsoo.ru/db979c¢70
KJIaCCaMH BEIIECTB
Hrtorosoe nmoBropenue. Ocodbie
118 CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOI bubmorexa LOK
HEHTPHp p https://m.eds00.ru/61e69003
KHCJIOTBI
Hrorosoe nosropenne. OcoObie
119 CBOICTBA KOH CII{)T WPOBAHHON bubmorexa LOK
bd KOHUCHTPHP https://m.edsoo.ru/fd39587d
a30THOH KHUCIOTEI
120 Hrorosoe nosropenue. CoBMECTHbIN bubmmoreka [JOK
TUIPOJIA3 COJIEH https://m.edso0.ru/db979c70
121 HTorosoe noBropeHe. DIEKTPOU3 bubnuoreka [LIOK
coJiei https://m.eds00.ru/61e69003
122 Htorosoe noropenue. OpraHn4eckuii bubnuoreka [IOK
BIEKTPOJIN3 https://m.edsoo.ru/fd39587d
123 Hrorosoe nosropenue. I 'enernueckas bubnnorexa [IOK
CBSI3b OPraHUYECKUX COEIUHEHUI https://m.edsoo.ru/db979c70
Hrorosoe moBropenue. Pemenne 3a1aq
124 Ha HaXO0XKIECHUE MOJIEKYIISIPHON bubmorexa LOK
yip https://m.edso0.ru/61e69003
(hopMyIIbI BeliecTBa
Hrorosoe nosropenue. Penienue 3a1au
125 Ha HaXO0XKIEHHUE MOJIEKYIIAPHON bubmmorexa [JOK
a yip https://m.edsoo.ru/fd39587d
(dhopmyIBI BelecTBa
126 Hrorosoe noropenue. Pemenue 3agau bu6mumotexa [LIOK

Ha HaXOXJECHHUE MOJIEKYJISIPHOMN

https://m.edsoo.ru/db979c70
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(hopMyIIBI BeliecTBa
Hrorosoe nosropenue. Pemenue 3ana
127 HE;F Hl;lXB;))K lz:H];Te f/IOHIZK ﬂLHH:; s bubmorexa HOK
A ACKYIIP https://m.eds00.ru/61e69003
(dbopMyIibI BeliecTBa
128 Hrorosoe nosropenue . Peenue bu6mmoteka LIOK
3a7a4 Ha pacTBOPbI https://m.edsoo.ru/fd39587d
129 Hrorosoe noBTopenue . Pemenne 3anaqu bubmmoreka [JOK
Ha pactBopbl. Turm 1 https://m.edso0.ru/db979c70
130 Hrorosoe nosropenue . Peienue bu6mmoteka [LIOK
3aj1a4 Ha pacTBOpbl. Tum 2 https://m.eds00.ru/61e69003
131 Hrorosoe nosropenue . Penenue bubnnoreka [IOK
3aj1a4 Ha pacTtBopbl. Tum 3 https://m.edsoo.ru/fd39587d
132 Nrorosoe nosropenue . Peenue bubnuoreka [IOK
3aja4 Ha pacTtBopsl. Tum 4 https://m.edsoo.ru/db979c70
133 Hrorosoe noBropeHne. XuMuyeckas bubnnorexa [IOK
MIPOMBLUIEHHOCTD https://m.edso0.ru/61e69003
134 Nrorosoe noropenue. Kpekunr bubnuoreka [LIOK
HeTH https://m.edsoo.ru/fd39587d
135 Hrorosoe nosropenue. IIpoaykrer bubnnorexa [IOK
HedrenepepabOTKH https://m.edsoo.ru/db979c70
but6mmoreka [JOK
136 Hrorosoe noBropenue. [lonumepsl httos://m.eds0.ru/6 1669003

OBIIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

102
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HPOBEPSEMBIE HA EI'D 11O XUMHWHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

IIpoBepsiemble TPeOOBAHUSA K NPeAMETHBIM Pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbI CpeIHEro 0o11ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHYCCKUX 3HaHI/II71, KOTOpas BKJIFOYacCT:

OCHOBOIIOJIATralOIMEe MOHATUS (XUMUYECKHM 3JIEMEHT, aToM, HU30TOIIbI,
3IICKTPOHHAsI 000JI0UKa aTOMa, S-, p-, 0-3IEeKTPOHHBIC OPOUTAII ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHME aToOMa, HWOH, MOJIEKyJa,
BaJICHTHOCTb, ANIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCJICHUS,
XMUMUYeCKas CBSI3b (O- M T-CBSI3b, KpaTHbIE CBA3M), TUOpHAM3ALUSL
aTOMHBIX opOuTanel, KpUCTaNIM4YecKas peléTka, MoJjb, MOJSIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIICHTPALUs, PaCTBOPHI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUIPATHI, YIJIEPOIHBIN
CKeleT, (yHKIMOHAJbHAs TIpyIIa, paguKai, H30Mepbl, CTPYKTypHas
dopmyna,  u3zomepus  (CTpyKTypHas, reomeTrpuueckas  (umc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUH psJZl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- U a30TCOJEpIKAIINE COECIUHEHHS, OMOJOTMYECKH aKTUBHbIE
BellecTBa (yriIeBOAbl, KUPbI, OEKK), MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, KPEKUHT, pUGOPMUHT, THUITHI
XUMHUYECKHX PEAKIUM (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SHIOTEPMUYECKUE, PEAKIIUM MOHHOIO OOMEHa, TOMO- U T'€T€pPOreHHBIE,
oOpaTuMble U HEOOPAaTUMBIE), PACTBOP, IEKTPOIHUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs. AUCCOLUALMS, CTENEHb IUCCOLMALMN, OKACIUTED,
BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTh XHMHUYECKOM  peaxiuH,

XUMHYECKOE PABHOBECHE)

TEOPUM U 3aKOHBI (TEOpUST XUMHYECKOTO CTPOEHHUS OpPraHUYECKUX
BemectB A.M. bytiepoBa, Teopusi 3JIE€KTPOJUTHYECKON IHCCOIMALINH,
[lepuonnueckuit 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHH, MHPOBO33PEHUECKHUE
3HaHUs, JIe)KaIMe B OCHOBE MOHUMAHHS MPUYMHHOCTU U CUCTEMHOCTH
XAMHYECKUX SIBJICHUH, COBPEMEHHBIE TMPEICTABICHUS O CTPOCHHUH

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAJIMOJICKYJIAPHOM YPOBHAX

Kon
NpoBepPsSIeMOro
TpeOOBaHUs

1
11
1.2
1.3

NpEeACTaBICHUA 0 MEXaHHU3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOJUHAMUNYCCKUX n KHHETUYECKUX 3aKOHOMEPHOCTAX Hux




MMPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(akToONOTHUECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUH H
0€30IacHOM  WCMOJB30BAaHMM  BAXKHEHIIMX  HEOPTraHUYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON JEATEIHHOCTH

YCJIOBCKaA

15

o0mye HayyHble MPUHLIUIB XUMHUYECKOTO MPOM3BOJICTBA (Ha MpuUMepe
IIPOM3BOJICTBA CEPHOM KMCIOThHI, aMMHaKa, METaHOla, IepepaboTKu

HeTH)

ChopmMupoBaHHOCTH YMEHUH BBISBIISITD:

2.1

XapaKTCPHLBIC IIPU3HAKU Hn  B3aUMOCBA3b HN3YYCHHBIX HOHHTHﬁ,
MNPUMCHATL COOTBCTCTBYIOIIUC IIOHATHA IIPU OIMMCAHUH CTPOCHUA U

CBOJCTB HCOPIraHMYCCKUX U OPraHNYCCKUX BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aUMOCBS3b XMMHYECKUX 3HAHUU C TOHATHUSMU W TPEICTaBICHUSIMU
JIPYTUX MPEAMETOB /i 00Jiee 0CO3HAHHOTO MOHUMAaHUs U 00BICHEHHS

CYITHOCTHU MATCPUAJIBHOTO €AMHCTBA MUPa

Cq)OpMI/IpOBaHHOCTL YMCHU UCIIOJIB30BATh:

3.1

HAaUMCHOBAHHUSA XHUMHYECCKHUX COCIUHCHHUI MCKAYHApOJHOI'0 COrO3a
TeopeTqucxoﬁ 151 HpHKHaZ{HOﬁ XUMHUU W TPHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K HM3YYCHHBIM KJIAaCCaM OpPTraHU4YCCKUX U

HCOPTraHNYCCKUX COeIMHEHUI

3.2

XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIE€HUS (OpMYJT HEOPTaHHMYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHSI KJIACCU(DUITUPOBATH:
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HCEOPraHNYCCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KpPUTEpUH 1151 KJIacCU(UKAIIUU N3Y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OPraHnM4eCKrue BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUsA U

KPUTCPHUU UL KHaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3NUYHBIM TpPU3HAKAM (YUCIY M COCTaBy PEarupyromldx BEIIECTB,
TeIIoBOMY J(P¢eKTy peakiud, W3MEHEHHIO CTETeHEH OKHCIICHHS

9JICMCHTOB, 06paTI/IMOCTI/I pcakuuu, ya4aCTuro KaTaJ'II/I3aT0pa)

ChopMupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKUX 31eMeHTOB 1 — 4 mepuonoB Ileprnonnueckoi cucremsr . 1.
MenpeneeBa U UX BaJI€HTHBIE BO3MOKHOCTH, UCIIOJIb3Ysl IOHATHS S-, p-,

d-aneKTpOHHBIE OPOUTAIIH, SHEPTETHUECKIE YPOBHU




CdopmupoBaHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUs
CBOWCTB XMMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH COCIWHEHHU IO

MepHoaM U rpymnmnam

ChopMupoBaHHOCT yYMEHHUSI COCTABISATH YPABHEHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYLUTHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPECACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OanaHca STUX peaKIui

7.2

YPAaBHEHHUs PEAKLUM pa3IMYHBIX THUIIOB; IIOJIHBIE U COKpAllEHHBIE
ypaBHEHHS PEAKLIUH HOHHOTO OOMEHA, YUUThIBAsl yCIOBHUS, IIPU KOTOPBIX

9THU pC€aKIU UAYT 10 KOHIIA

7.3

peakuuii THAPONU3a, PEaKIHil KOMILIeKcooOpa3oBaHHs (Ha MpUMeEpe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHUS OATBEPKIATh:

8.1

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH pCaKHHOHHOﬁ
CIIOCOOHOCTH OpPraHu4YCCKHuX COCI[I/IHGHI/Iﬁ OT KpaTHOCTH MW THIIA
KOBaJICHTHOM CBS3H (G' u TE-CBSISPI), B3aUMHOT'O BJIMAHUS aTOMOB U I'PYIIII
aTOMOB B MOJICKYJIaX, a TaAKXKEC OT 0COOCHHOCTEH pcam3anuu pas3IMIHbIX

MEXaHNU3MOB IPOTEKAHUSI pEaKIUi

8.2

XapaKTCPHbIC XHUMHUYCCKHUEC CBOMCTBA BEIIIECTB COOTBCTCTBYIOIIUMHA

OKCIICPUMCHTAMHU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBA BEUICCTB, IPUHAICKAIIUX K OIPENEIEHHBIM KilaccaM |
rpynmnaM coeIMHeHUN (IIPOCThIe BEIIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YTJIE€BOAOPObI, POCThIE 3(PUPHI, CIUPTHI, (PEHOJIBI, aJTbAECTUbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE A(PUPBI, XUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OCJIKH)
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ChopmupoBaHHOCTE yYMEHHUS TPOBOJAUTH PACUYETHI MO XUMHYECKUM
dbopmynaM W ypaBHEHUSM XHUMHUYECKHX PEAKIUH C HCIOJIb30BAaHUEM

(bu3MYECKUX BEJTHYUH:

10.1

Macchl (00BpEMa, KOTMYeCcTBa BEMIECTBA) MPOAYKTa PEaKIUH, €CJIH OHO
W3 UCXOJHBIX BEIIECTB JaHO B BHJIE PaCTBOPA C ONPeAeTEHHON MAaCCOBOM

JoJiei pacTBOPEHHOTO BEIIECTBA UITU JIaHO B U30BITKE (MMEET MPUMECH)

10.2

MaccoBOW WM 00BEMHOM JI0TH, BHIXO/IA MPOJIYKTa pPEaKIuN

10.3

TerIoBoro 3 dexra peakuii

10.4

00BEMHBIX OTHOLLIEHUI I'a30B

10.5

10 HAXOXKJCHUIO XMMUYECKOH (pOpMYIIBI BEIIeCTBa




11

Brnanenue cucremoil 3HaHUM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUHN
MPUPOJBIL, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHATh
9TU 3HAHHMS TPH SKCIEPUMEHTATHLHOM HCCIICIOBAHUM BEIICCTB M JJIA
OOBSCHCHUS XMMHYECKUX SBJICHUH, HUMEIOIMUX MECTO B IIPHPOJIE,

HpaKTI/IquKOf/'I JACATCIIBHOCTHU YCJIOBCKA U B HOBCGHHCBHOﬁ KU3HU

12

ChopMupOBaHHOCT yMEHHUS HPUMEHATH (MCIOJIB30BaTh) 3HAHUSA O
COCTaBE U CBOMCTBaX BEUIECTB JUIsl SKCIEPUMEHTAJIBHON HPOBEPKHU
TUIIOTE€3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH IPOTEKAHMUSI XUMHUYECKHUX
peaKkuuii M IPOTHO3MPOBAHMS BO3MOXKHOCTEM HMX OCYILECTBICHUS;
CHUCTEMHBIE XUMHUYECKHUE 3HAHUS Ul OOBSCHEHUS M NPOTHO3UPOBAHUS
ABJICHUM, HMEIOUIMX ECTECTBEHHOHAYYHYIO MPHUPOAY; JUISl TMPHUHSITHSA

IPaMOTHBIX PELIEHUH IPOOJIEM B CUTYallUsX, CBSI3aHHBIX C XUMUEH

13

CdopMUpOBaHHOCTh YMCHHSI IUIAHUPOBATH M IMPOBOJIUTH XUMUYCCKUI
OKCIEPUMEHT (MOJIyYCHHE M HW3YYCHUE CBOWCTB HEOPraHMYCCKHX H
OpPraHWYeCKHUX BEIICCTB, KAYECTBCHHBIC pPEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KIJIACCOB M KHCIOPOJICOACPKAIMUX OPraHUYCCKUX BEIIECTB,
pelieHue IKCIIEPUMEHTATBLHBIX 3aaq o pacro3HaBaHUIO
HEOPraHMYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIOJCHUEM MPaBUII
Oe3omacHoro  oOpallleHHss C  BeHIeCTBaMU H  J1aOOpaTOPHBIM
obopynoBanuemM; GOpMYIUPOBATH IEIH MCCIEIOBAHUS; TIPEICTABIATh B
pa3uYHON (GopMe pe3yabTaThl 3KCIEPUMEHTA, AaHAJIM3UPOBaTh U

OLICHUBATHb UX NOCTOBCPHOCTDb

14

ChopMupOBaHHOCTh YMEHUS OCYIIECTBIATDH IieJICHANpPaBIeHHBINA MOMCK
XUMHUUYECKON HH(OPMALIMY B Pa3IMYHBIX HCTOUYHUKAX (Hay4dHast ¥ yueOHO-
Hay4Hasl JJUTepaTypa, CpeIcTBa MaccoBOM nH(opmaluu, cetb UHTepHET 1
Jpyrue), KPUTHUECKH AaHaJU3UpOBaThb XUMHUECKYI0 HH(OpMALHIO,
nepepadarbiBaTh €€ W HCIOJIb30BATh B COOTBETCTBUU C IOCTABIEHHOMN

yae0HOM 3a1aueit

15

ChopMHpPOBAaHHOCT, YMEHHsI TIPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHMBATh HMH(OPMALMIO C TO3UIUH IKOJOTUYECKOW Oe30macHOCTH
MOCJIC/ICTBHI OBITOBOM M TPOM3BOACTBEHHOUN NEATEITLHOCTH YEIOBEKa,
CBA3aHHOM C TmepepaboTKON BemecTs; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBHUA HAa  KUBBIE  OPraHU3MBbI
ONPEAENEHHBIX BELIECTB, NOHMMAs CMBICI IIOKa3aTellsl MpPeaeIbHOU
JIOTyCTUMOW KOHIIGHTpAIlMW, M TIOSICHATh Ha TMPUMEpPax CIOCOObI
YMEHBIIEHUS U TPEAOTBPAIIECHUS X BPEAHOTO BO3/ICUCTBUS Ha OPraHU3M

YECJIOBCKaA




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA

EI'J 11O XUMHUHN
Ko IIpoBepsiemMblii 3J1eMeHT CO/lepKaAHUSA
1 TeopeTnueckre OCHOBbI XUMHU
Crpoenne BemectBa. CoBpeMEHHass MOJAENb CTpoeHUs aroMma. Pacnpeznenenue
3JIEKTPOHOB IO JHEPreTHYecKHM YpoBHAM. Kraccudukanus XMMHYECKHX SJIEMEHTOB.
1.1 | OcoOeHHOCTH CTpPOCHHS SHEPreTHYSCKHX YpOBHEW aroMoB (S-, P-, d-3JIEeMEHTOB).
OcHOBHOE M BO30YKIAEHHOE COCTOSIHUS aTOMOB. DJEKTPOHHAs KOH(MUTYpalus aroma.
BasieHTHBIE 3JIEKTPOHBI
[Tepuonnueckas cucremMa xumuyeckux snemeHToB J[.M. MenngeneeBa. Pusnyeckuit
cmeicit [lepuomgnueckoro 3akona JI.M. MenneneeBa. lIpuumHbBl M 3aKOHOMEPHOCTH
12 | u3MeHeHHsSI CBOWCTB DJJEMEHTOB M WX COCIMHEHHH 110 TEepUoJaM U TPYIIaM.
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB IIPOCTBIX BEILECTB, BOJOPOJHBIX COEAVHEHUH,
BBICIIIMX OKCHJIOB U THJIPOKCUIOB
1.3 | BangeHTHOCTB. DIEKTPOOTPULIATENEHOCT. CTENEHh OKHCICHUS
Bunel xumuueckoil cBs3M (KOBaJE€HTHAs, WOHHAs, MeETaJLIM4ecKasl, BOJOpOJHas) H
14 MexaHu3Mbl €€ oOpa3oBaHusa. MexMONIeKyJIsIpHbIE B3auMOJCHCTBUA. BemecTBa
' MOJIEKYJSIPHOTO W HEMOJIEKYJSPHOIO CTPOCHMs. THIBl KPUCTAUIMYECKUX DPELIETOK.
3aBHCHUMOCTb CBOMCTBA BEILECTB OT TUIA KPUCTAIUINYECKON PEIETKH
15 Xumnueckas peakmust. Kimaccupukanuss XMMHUYECKHX pPEaKii B HEOPTaHWMYECKOW H
' OpPraHMYECKON XMMUU. 3aKOH COXPaHEHUS MacChl BEIIECTB
1.6 | CkopocTh peakiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB
1.7 | Tennosble 3¢ GeKTh XUMUUECKUX peakIUid. TepMOXUMHUECKUE YpaBHEHUS
18 OOpatuMble peakuuu. XUMHUECKoe paBHOBecre. DakTOphl, BIUSIONIME HA COCTOSHHUE
' xumuyeckoro paBHoBecus. [Ipuanun Jle larense
Onexrponautuyeckas aucconuanus. CuibHble U ciadble 31eKTpoiuThl. Cpena BOAHBIX
1.9 | pactBopoB BemiecTB: Kucnas, HeUTpanbHas, menodHas. CTeneHp aucconuanyuy. Peakuuu
MOHHOT0 00OMeHa
1.10 | TI'maponwus coneii. lonHOe mpou3BeaeHue Boabl. Bomgopoansiit mokasarens (PH) pactBopa
CriocoObl  BhIpa)K€HHS KOHIIEHTPAllUM pacTBOPOB: MaccoBasl J0JsI pPacTBOPEHHOTO
111 | BemiecTBa, MoJisspHas KOHIEHTpamus. HachlllleHHble M HEHACHIIIEHHbIE PacCTBOPHI,
pactBopuMOCTh. KpucTamioruapaTtsl
112 OxuCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuy. [loBeeHne BeniecTB B cpefiaXx ¢ pa3HbIM
' 3HadeHueM pH. MeTozpl 31eKTpOHHOTO OaiaHca
1.13 | DnexTpoau3 pacTBOPOB U PACILUIABOB COJIEH
2 OCHOBBI HEOPTaHUYECKOW XUMUHU
21 Knaccuduxanuss HeopraHumdeckux coequHeHuid. HomeHkmaTypa HeopraHHYecKuX
' BEIIECTB
XUMHYECKUE CBOMCTBA BAXKHEWUIIMX METAUIOB (HATpWM, KalWid, KaJbIMi, MarHui,
2.2 | aNIOMHHUIA, IUHK, XPOM, JKele30, Me/lb) U UX coeanHeHuid. O0mme crnocoObl MOTydeHUsI

MCETaJIIIOB




2.3

XHWMHYECKHE CBOMCTBA BaXHEHITUX HEMETAIJIOB (TajoreHOB, Cepbl, a3oTa, (ocdopa,
yriaepoja W KPEeMHHS) M UX COEIMHEHUH (OKCHIOB, KHUCIOPOICOIEPKAlINX KHUCIOT,
BOJIOPOJAHBIX COSAMHEHHIA)

2.4

I'enetnueckas cBA3b HCOPraHNM4YCCKUX BCIICCTB, IPUHAMICKAIINX K PAa3JIMYHBIM KjIacCaM

2.5

HI[CHTI/I(l)I/IKaI_[I/IH HCOPraHN4€CKUX COG,HHHCHHﬁ. KadgecTBeHHbIe p€aKkuuu Ha
HCOPraHNYCCKUC BCUICCTBA U NOHBIL

OCHOBBI OPraHMYECKOM XUMUU

3.1

OCHOBHBIE TI0JIOKEHUSI TEOPUU XMMHUECKOTO CTPOEHHSI OPIraHUYECKUX COeAMHEHUH A.M.
byrnepoBa. YriiepoaHbId CKeJIET OPraHUYECKOM MOJIeKyJbl. KpaTHOCTH XUMHUYECKOH
CBS3M. S- W P-CBs3U. SP3-, SP2-, SP-ruOpuau3anuu opOWTaneii aroMoB yriepoja.
3aBUCUMOCTb CBOWCTB BELIECTB OT XMMHUYECKOI'O CTPOECHHUsS MoJeKysl. ['omosnoru.
I'omonoruuecknii psg. Mzomepus u usoMepsl

3.2

[Tonstue o pynkunoHansHOM rpymnmne. OpueHTannoOHHbIE AP HEKTHI 3aMeCTUTENCH

3.3

[IpencraBnerre o0  KiIacCH(PUKAIMU  OpPraHUYeCKWX  BemecTB.  HomeHknartypa
OpPraHMYECKUX COCAMHEHMI (CHCTeMaTU4yecKas) U TPUBHUAJIbHBIC HA3BaHMs Ba)KHEUIIMX
MpeJICTaBUTENEeH KIIACCOB OPraHUYECKUX BEIIECTB

34

CBoOoHOpaAMKATBHBIA U MOHHBIA MEXaHM3MbI peakiuu. [loHsTHe o0 Hykineoduie u
anekrpoduie. [Ipapuno MapkosaukoBa. [IpaBuio 3aiiiieBa

3.5

Ankanbl. XHMMHYECKHE CBOICTBAa aJKaHOB: TaJOT€HUPOBAHUE, JACTUIPUPOBAHUE,
TEPMUYECKOE pPa3IOKEHHE, KPEKUHI, Hu3oMmepuszauus, ropenue. llomyueHue aiikaHOB.
Huxnoankansl. Crenugurka CBONCTB IIUKIOATKAHOB C MAJIBIM pa3MepoM Lukia. Peakimu
MIPUCOETUHEHUS U PAJUKAIBbHOTO 3aMELICHHS

3.6

Ankenpl. XUMHMYECKME CBOICTBA: peakUMW IPUCOEAUHEHHs (TalOreHUpPOBAHMUE,
THJPUPOBAHUE, TUAPOTaOreHUpPOBaHHWE, TUApaTalysi), TOPEHHs, OKHCIECHUS M
nosinMepu3auu. [IpoMblieHHbIE ¥ 1a00PATOPHBIE CIIOCOOBI MOJIYUYEHHUS AIKEHOB

3.7

Ankanuensl.  XUMHMUYECKHME  CBOWMCTBA  QJKAJUEHOB.  PEAKIMM  HPHUCOCIUHEHUS
(ruapupoBaHue, TaJOreHUPOBAaHUE), TOPEHUS U onuMepu3anuu. [lonydeHue alkagueHoB

3.8

AnkuHbl. XUMHUYECKHME CBOMCTBA: peakUMH MPHUCOSAUHEHHs (TajloreHupoBaHUE,
TMJIpUPOBaHUE, TUApATallus, THIPOTaJOreHHPOBAaHHE) KaK CIOCO0  MOJy4YeHHS
IIOJIMMEPOB U APYTHX IMOJE3HBIX NPOAYKTOB. Peaknuum 3amemenus. ['openue anernineHa
KaKk HCTOYHUK BBICOKOTCMIICPATYPHOI'O IIJIAMCHH JJiI CBAPKHM W PE3KU MCTAJIJIOB.
[IpuMeHeHue aneTniieHa

3.9

Apenbl. XHUMHUYECKHE CBOWCTBa O€H30ja: peakUuu >3JIeKTPO(UIBLHOTO 3aMelIeHMUS,
MpUCOEANHEHNs (THIPUpPOBaHUE, rajoreHupoBanue). Peakuus ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB Toyosia. [lomyuenne 6en3ona. OCOOEHHOCTH XMMUYECKHUX CBONCTB
ctupoua. [lonmumepusanus ctupona. CriocoObl MoydyeHus: U IPUMEHEHUE apOMaTHUECKUX
YTJIIEBOIOPOOB

3.10

Cnuprel. IIpenensHble 0IHOATOMHBIE CIUPTHI. XUMUUYECKHE CBOMCTBA: B3aUMOJCICTBUE
C HaTpueM KaKk CHoco0  yCTAaHOBJIGHUS  HaIW4Us  TUAPOKCOTPYIIBI,  C
raJloTeHOBOJIOPOIAMU ~ KaK  CIIOCOO  TONy4eHHs  pacTBOpUTENeH, BHYTpU- U
MEXMOJICKYJIIpHast neruaparanus. Peakuwms ropenwms. [lomydeHune sTaHoma: peakius
OpOoXeHUsI TJIOKO3bl, THApaTalus JTHWICHA. OTWUJIEHTJIMKOIb U TJHUIEPUH Kak
MPEACTABUTENH MPEAETHHBIX MHOTOATOMHBIX CITUPTOB




3.11

®denos. XuMHUYECKHE CBOMCTBa (eHoNIa (pEeakiuu ¢ HaTpUeM, THAPOKCHIOM HaTpHS,
opomom). [Tonyuenue penomna

3.12

Anpneruapl. XHUMHYECKHME CBOMCTBAa TMPENCIbHBIX  aJbJCTUIIOB: TUJPUPOBAHMUE;
KaueCTBEHHBIC PEAKIUU Ha KapOOHWIBHYIO TPyMHIy (peakmusi «CcepeOpsHOro 3epKayiay,
B3aumozeiictBue ¢ rumapokcugom menu (II). TlomydyeHwe mnpenenbHBIX aabICTHIIOB:
OKHCJICHUE CIUPTOB, THApATallds aleTWieHa. AIETOH KakK IpPeICTaBUTEIh KETOHOB.
OC0OEHHOCTH PeaKIuy OKUCIICHUS alleToHa

3.13

KapOoHOoBBIE KHCIIOTHI. XMMUYECKHE CBOMCTBA MPEAEIBHBIX OJJHOOCHOBHBIX KApOOHOBBIX
KUCHAOT. OCOOEHHOCTH XHMMHUYECKHX CBOWCTB MYypaBbUHOW KHUCIOTHL. [lomyuenue
IIpEEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIJIOT: OKHUCJIEHHE QJIKaHOB, AJIKEHOB,
NEPBUYHBIX CIUPTOB, AJIbJETUAOB. Bhiciine npeenbHble U HENpeaelibHble KapOOHOBbIE
KHCJIOTBI

3.14

Crnoxuble 3¢upsl u kupbl. CrocoObl MOMydeHHUs: CIOXKHBIX 3(hupoB. OOpatuMocTh
peakuu >tepudukanuu. [IpuMeHeHne CI0XKHBIX YPUPOB B MHUIIEBOKH M MappIOMEPHOI
MPOMBIIUICHHOCTH. JKHPBI KaK CIOXKHBIE 3(HUPHI TIUIEPHHA W BBICHIMX KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOMCTBA J>KMPOB: TMAPUPOBAHME, OKHUCIECHHE. ['maponus, Hiu
OMBLJIEHHE, )KUPOB KaK CIOCO0 MPOMBIIIJICHHOTO MTOJIyYeHHsI COJICH BBICIIUX KapOOHOBBIX
KHUCIOT. MBIJIA KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT

3.15

XUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKLUU C YH4aCTUEM CIIUPTOBBIX U AJIbJIETUIHON rpymn
U MOJIOYHOKHcToe  Opoxenwe. [IpumeHeHwe  TIIOKO3bI, €€  3HAYCHHE B
KU3ZHEIESATEIIbBHOCTU opraHusma. Jucaxapubr: caxaposa, MaJjbTO3a.
BoccranaBnuBaronue U HEBOCCTaHABIMBAKOIIME JIucaxapuabl. ['Maposn3 aucaxapuios.
[Tonucaxapuapl: kpaxmai, rMkoreH. CTpoeHHe MaKpOMOJIEKYJ KpaxMmaina, IIIMKOreHa U
LEeJUTI0103bl. PU3NYECKUE CBOWCTBAa Kpaxmaja M ILeJUIH0JI03bl. XMMHMUYECKUE CBOMCTBa
Kpaxmaja: THApPOJU3, KAayeCTBEHHas peakuus C HOoJOM. XHMHUYECKHE CBOMCTBa
LEJUTIONIO3bl: TUAPOIIN3, MosydeHHue 3(GupoB 1eutrono3bl. [IoHAaTHe 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK)

3.16

AMUHBI. AMUHBI KaK OPTaHHYECKUE OCHOBAHHMSI: PEAKIIUU C BOJIOH, KUCIOTaMH, PEAKIIHS
TOpPEHUs. AHWINH KaK TPEJICTAaBUTEIh apOMAaTUYECKHMX aMHUHOB. XHMHUYECKHUE CBOMCTBA
AHWJIMHA: B3aMMOJCUCTBUE C KHCIOTaMH, OpPOMHON BOJIOW, OkHcieHHe. [lomydeHue
AMHWHOB ATKUJIIMPOBAHUEM aMM#HakKa u BOCCTAaHOBJICHUEM HUTPOIIPONU3BOJHBIX
YTIJIEBOJIOPOIOB

3.17

AMUHOKHUCIOTH U O€lKu. AMUHOKHUCIIOTHI KaK aM(OTEpHbIEe OpraHU4eCKUe COCTUHEHUS.
OCHOBHBIE aMHUHOKMCIOTHI, oOOpa3yromue Oenku. XHUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ACHATYpalusl, KaYeCTBEHHbIE (LIBETHBIE) PEAKIIMH Ha OCJIKU

3.18

CTpOCHI/IC U CTPYKTypa HOJIUMCPOB. 3aBHCHMOCTE CBOWCTB MMOJIMMEPOB OT CTPOCHUA
MOJICKYIJIL. OCHOBHEIE CIOCOOBI TOJIYYCHUS BBICOKOMOJICKYJISAPHBIX COCIUHECHUI: pcakunuun
MOJIMMEPpHU3allUA U MMOJIMKOHACHCAIIUH. Knaccmbymaunﬂ BOJIOKOH

3.19

Nnentudukanus opraHnIecKux COeTMHEeHNN. Pernenune skcnepuMeHTaTbHBIX 3a71a4 Ha
pacro3HaBaHUE OPTraHUYECKUX BEIIECTB

3.20

I'emetnueckas cBA3b MCXKAY KJIaCCaMH OPraHNYCCKUX COG}II/IHeHI/Iﬁ

XUMUS U )KU3HD

4.1

XHMUS B IIOBCETHEBHOM KHU3HMU. HpaBI/ma Oe3oImacHoi paGOTBI C CAKUMH, TOPIOYUMHU U
TOKCHYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOM XUMUH




XuMHUA ¥ 310pOBbE. XUMHSI B MEIUIMHE. XUMHUA M CEIbCKOE XO3SICTBO. XUMHS B
MPOMBIIIIICHHOCTH. XUMHS ¥ DHEPreTUKA: MPUPOIHBIA U TOMYTHBIN HE(TSIHON Ta3bl, UX

42 coctaB U ucnoib3zoBanue. CoctaB HepTH U e€ mepepaboTka (MPUPOAHBIE HCTOYHUKU
YTJIEBOIOPOIOB)
XUMHS U 3KOJIOTHS. XUMHUUYECKOE 3arpsI3HEHUE OKPYKAIOILIEH CPElbl U €ro MOCIEACTBUS.
43 Oxpana ruapocdepsl, MHOYBbL, atMochepsl, Gaopel U (ayHbl OT XUMHYECKOIO
3arpsizHeHus. [Ipobiema 0Tx0/10B M TOOOUHBIX MPOAYKTOB. AJbTEpHATUBHBIE UCTOUHUKHU
SHEpIrun
OO01ue npeacTaBiIeHs] O MPOMBIIUICHHBIX CIIOCO0aX MOMYYEHHsS] XUMUYECKUX BEIIECTB
44 (Ha mpuMmepe TMPOU3BOJACTBA aMMHUaKa, CcepHOM KuciaoTbl). YEpHas U 1BeTHAA
' Metautyprusi. CTEKI0 U CUIIMKATHAs MPOMBILIIEHHOCTh. [IpombliieHHas oprannyeckas
xumusl. CbIpb€ JUIsl OpraHMueCKON MPOMBIIIIEHHOCTH
S) Tunel pac4€THBIX 33124
51 Pacuérbl Mmacchl BemiecTBa min 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILIECTBA,
' Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 | Pacuétsl TerioBoro 3 dexra peakun
5.3 | Pacu€Thl 00bEMHBIX OTHOIICHUH T'a30B MPU XMMUYECKUX PEAKIIUIX
5.4 Pacuérsl macchl (00bEMa, KOJTMUECTBA BEIIECTBA) POLYKTOB pPEaKLUU, €CIIU OAHO U3
BELIECTB JIaHO B U30bITKE (MMEET IPUMECH)
55 Pacuérbl MmaccoBoil uu 00bEMHOI 10K BBIXO0/1A MPOIYKTA PEAKIIUU OT TEOPETHUECKU
' BO3MOKHOT'O
Pacuérel macchl (00bEMa, KOTMYECTBA BELIECTBA) MIPOYKTA PEAKIUH, €CTIH OJHO U3
5.6 | BemiecTB JaHO B BUJIEC PACTBOPA C ONPEICIEHHON MacCOBOM J0JICH pacTBOPEHHOTO
BEIECTBA
57 Pacuérbl ¢ ncnonp30BaHNEM NOHIATUN «MaccoBast 10JIS1», «MOJIIpHAsk KOHLIEHTPAL,
' «PacTBOPUMOCTHY
58 Haxoxnaenue MmonexynspHOi (hopMyIIbl OpraHUu4eCcKOro BEIECTBA 10 €ro INIOTHOCTH U

MacCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTAB, WX I10 MPOAYKTAM CrOpaHUusd
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