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MOSICHUTEJBbHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPUOPUTETHBIX AUCIIUTLINH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOpPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol olecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpasi MpeaycMaTpUBAET ONpeeIeHHE:
OPUHLIUIIOB  CTPYKTYPUPOBAaHUS M IOCJIEJOBATEIbHOCTH  HU3YyYEHHUS
y4eOHOro  Marepuaia, KOJIMYECTBEHHBIX M  KAYeCTBEHHBIX  €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4YeHHSs B paMKax OTHENbHBIX Mpoduied, MpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 12T IPUMEPHOE paclpesiesieHre y4eOHOT0 BpeMEHHU, PEKOMEHTyeMOTro JIJIst
W3YUYCHHUS OTNICIIbHBIX TEM;

elIpe/yiaraeT MNPUMEPHYIO MOCIEAOBATEIbHOCTh HW3Y4YEHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yIrayOaEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOYyYaloOlIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHUH B XMMHUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEp)KaHMM IIpeaAMETa Il KIACCOB XHUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHble NOpenMeTb», «MaremaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

¢ OCBOCHHME CHUCTEMBl 3HAaHMH, JEXKallUX B OCHOBE XUMHMYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

» popMuUpoBaHUE y O0yJaroIIIXCS OCO3HaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEILIECTB;

e yri1yOJiIeHHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] yMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XHWMUYECKHX SBJICHUM, HMMEIOIIMX MECTO B MPHUPOJE, B
MPAKTUYECKOMN JEATENbHOCTA U TOBCEIHEBHOM KU3HMU.

B nnane peanuzanuu nepBoOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAOIINX
(GYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeHEro oOIero o0pa3oBaHUs MPU U3yUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCITUTAHHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUIN MPUPO/JIbI, YBAKEHUS
K TMpoIEecCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX U TMPUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmupoBanue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

epa3BUTHE MOTHBAIIMM K OOYYECHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO ¥  CaMOBOCIHMTaHMIO  HAa  OCHOBE  YCBOCHHUS
0OLIEYeIOBEYECKUX [IEHHOCTEM;

e Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYAJIbHBIX U TBOPYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMUpOBAaHME YMEHUNM U HABBIKOB Pa3yMHOTO TMPUPOIONOJIB30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUECKOMN AeSATECIbHOCTH.

OO6miee uMCIIO YacoB, MPEAYCMOTPEHHBIX [JIi HW3Y4YEHUS XUMUU Ha
yriayOJIeHHOM YpOBHE cpeAHero obimiero odpazoBaHus, coctanisier 204 yacoB: B
10 kmacce — 102 ygaca (3 yaca B Henemo), B 11 kimacce — 102 ygaca (3 yaca B
HEJIETTIO).



rouxaWeocta Ha 0Oasze  oOpasoBarenbHoro uentpa «Touka pocrtay
' o0ecnieunBaeTCs peaau3anusi 00pa30BaTEIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBHHM C TpeOOBaHUSMHU 3aKOHOJATENbCTBA B chepe 00pa3oBaHUS U C
yuétoM pexomenaanuii denepanbHOro oneparopa yu4eOHOro npeamera « XUuMHs.
ObpazoBaTenbHas mMporpaMMa Mo3BOJISIET UHTETPUPOBATH PeaTU3yeMble TOIXOMIbI,
CTPYKTYpPY M COJEp>KaHHE MPU OpraHu3auuu o0ydenus xumuu B 10—11 knaccax,
BBEICTPOCHHOM Ha 0ase JIF000Tro M3 JOCTYITHBIX Y4eOHO-METOIUIECKUX KOMITJIEKCOB
(YMK).

Hcnonp3oBanue o0opynoBaHust 00pa3oBaTeNIbHOTO IIeHTpa «Touka pocta» npu
peanmmzanmu  ganHoM OIl mo3BonsieT co3gaTh yClIOBHA:  AJIA  PACIIUPEHUS
COJIEpKaHUs IIKOJIBHOIO XMMHUYECKOr0 00pa3oBaHus;

e i1 TOBBIIMICHHS I[IO3HABATEJBHOW  AKTHUBHOCTH  OOydYaroluxcsi B

€CTECTBEHHO-HAYYHOU 001acTy;

® I Pa3BUTHUS JIMYHOCTH peOEHKa B mpolecce OOydYeHUsT XUMHUH, €ro

criocoOHOoCTeM, (POpMUPOBAHUS U YJIOBIECTBOPEHUSI COLMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

e sl pabOThl ¢ OAApEHHBIMU IIKOJbHUKAMH, OpraHU3allMd UX Pa3BUTHUS B

pa3IMyYHbIX 00JacTSIX 00pa30BaTENbHOM, TBOPUECKOU NEATEIBHOCTH



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHas.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccuUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ  AlKEHOB,  Sp-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-IOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ausnkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
HIEJIOYHOM Cpeie.

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

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mmas xapakrepuctuka yriaeBoaoB. Knaccudukamus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiictue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:KalMe OpraHnvecKue CoeAUHEeHUsI.

AMMHBI — OpraHMYecKUe MPOU3BOAHbIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUE; IEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TPyl aTOMOB B MOJeKyJie aHuauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHOokucioTel. Homenknatypa u nuzomepusi. OTaenbHble IPEeICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi OEJKOB NMPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcomepkalme — OopraHnyeckue — coeauHeHus’» M «Pacmo3naBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHNYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHUIecKuX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatuMble U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJA BOJAOPOJa B NPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢gusznueckne M XUMUYECKHME CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimora u eé€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnyueckoit cuCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HMX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALCHUN:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3y4YeHHE KOJUIeKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBbl METAJUIOB, B3aMMOJCHUCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

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

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCcylIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
(dbapMaiieBTHYECKas! TPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUH HA YTIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICTCHBI CICAYIONME COCTaBIISIONIAC: OCO3HAHHE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HaJU4uue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMHUSD)»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaroImmxcsi B MPOLIECCe pealiu3alii 00pa30BaTEIbHOU EITEIIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBbHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHITTOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apTyYMEHTBI JPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YUYCOHOM €SI TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOIO OTHOLICHUSI K MCTOPUYECKOMY UM HAYYHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYJla YYEHBIX U ITPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYyY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYalIbHOW TPAEKTOPUU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TIJIOOAIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMaluu (HAY4HO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.



KoMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe HeiCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UIeU, (DOPMYJIUPOBATH CBOM MPEJI0OKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNIATh C NPE3EHTAUMEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3allui y4eOHOro MpoeKTa, U (HOpMyIHpPOBATH BHIBOIBI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUHN B
Xo7ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYILECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisass €€ Leaud M 3aJa4yd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Yy4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBIIATh CaMOKOHTPOJIb JICSITEIPHOCTH Ha OCHOBE caMoaHalIu3a Hu
CaMOOIICHKH.
NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTSL y4eOHOTO peaMeTa « XUMUsDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPa30BAHUIO 3HAHUH, BUBI JIESITCILHOCTH
M0 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAIlUsIX, CBI3AHHBIX C XuMue. B
mporpaMme MO0 XHMHH TIPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHUSI.

10 KUIIACC
[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTpaXkaror:
c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0OECIEYECHUU YCTOWIUBOTO



pPa3BUTHS YEJIOBEYECTBA B PEIICHUU NPOOJIEM DKOJIOTHYECKOU, SHEPTETUUECKONU U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO ¥ TIPUPOTHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHATUS — XUMUYECKUH JIEMEHT, aTOM, SAPO U DIEKTPOHHAsS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTCTICHh OKUCIICHHS, XUMHUIECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble Gopmyiibl (pa3BEpHYThIC, COKpallEHHbIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), W30MEPHI, TOMOJOTUYCCKUA pSAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BemecTB A. M. bByTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEBpalieHUus] DSHEPTHUM TIPH XUMHUYCCKHX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUSI TPUYUMHHOCTUA U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
0 MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYTI aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! 1 u Il pona);
(baKTOJOTHYECKHUE CBEICHHMS O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOMN
NEATETbHOCTH  YeJOBeKa, OOIWX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BO/ICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
OTMMCAHWH COCTaBa, CTPOCHUS U CBOWCTB OPTaHUUYECKUX COCTMHECHHM;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITOJI30BaTh XUMUYCCKYIO CHMBOJIUKY JIJII COCTABJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYJT OPraHUICCKUX
BEIIECTB;

COCTABJISITh YPAaBHEHUSI XUMHYECKUX PEAKIIMA U PACKPHIBATh WX CYITHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUH  TOCPEJICTBOM  COCTABJICHHS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMH
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

Cc()OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh IPUHAJJIEKHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylmne COEIWHEHWH, JaBaTh KM Ha3BaHUA IO CHUCTEMATHYECKON
HoMmeHknarype (IUPAC) u nmpuBOIuTh TpUBHAJIbHBIE HA3BaHUS AJIA OTIEJIBHBIX
IpEJCTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJIEH, AlleTWJIEH, TOJYOJ, TJIULEPHUH,
ATWIEHIJIMKONIb, (PEHOI, (QopMalblIeruj, aueTalbJeruj], aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAST KUCIIOTHI,
[JIMIMH, aJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHUHWII, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa st 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
du3nUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, IMKJIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, aJbIECTHIIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, - W TOJHCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh yMEHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh HCTOUHUKH YTIIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSAThH 3TH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MIPUMEHSATH OCHOBHBbIE onepauuu
MBICITUTEILHON JEATeIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3ALMIO, BBISIBJIEHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€W — I M3YUYEHUS
CBOMCTB BELLIECTB M XUMUYECKUX PEAKIIMIL;

C(pOpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IPOrHO3UPOBAHMSI SIBJIICHUH, UIMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOLLY;

C()OPMUPOBAHHOCTb YMEHHU: MPOBOJUTH pPacu€rbl IO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMNA C UCIOJIB30BaHUEM (U3UUYECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKON
(dbopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TO3UMUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJCTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C MepepabdoTKON
BELIECTB, UCMOJIb30BaTh MOJyUYEHHbIE 3HAHUS JUISl IPUHATUS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYALMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3y4YEeHHE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCJIOPOACOAEPKAILINX OPraHUYECKUX BEIIECTB, PELICHHUE 3KCIIEPUMEHTAIbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O0e3zomacHOoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYIOBaHHUEM,
dbopMynMpoBaTh 1LE€Ib HCCIENOBaHUS, MPEACTABIATh B pPa3NIUYHOU (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHJIa YKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJIOBOI NIEATEILHOCTH B LIEJIAX COXPAHEHUS CBOETO 370pPOBbS, OKpPYKaoIIen
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATh LIE€JICHANPABICHHBIA IMOUCK
XUMHYECKON MH(GOpMAIlMU B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-HAy4YHAs
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaImio, nepepadareiBath €€ W MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1auei.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHHUM TPHUPOABI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3/JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIIBHOIO MPUPOIOIOIb30BAaHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YeENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U MPHUPOAHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAraloONIe MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

M30TOIIbI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIe OpOUTaU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpPUCTaJUIMYECKass PEIIETKA, XUMHUYECKas pPEakUus, pacTBOp, 3JIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTUYECKAs [IUCCOLMALIMSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUECKOE PAaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJUTHUYECKON TUCCOLHUALMM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIECHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHHWMAaHUS
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; NPEACTABICHUS O MEXAaHU3Max XUMHUUYECKHUX
peakuuii, TEPMOAUHAMUYECKUX M KHUHETUYECKHX 3aKOHOMEPHOCTSAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NEATETbHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MPOM3BOJICTBA;



c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NMPU3HAKU TOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS
cocTaBieHUs (OpMyJ BELIECTB M YpPaBHEHUHl XMMHUYECKUX peEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAJIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OPMHPOBAHHOCTh ~ yMEHHUH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA [0 UX COCTaBY, XMMHUYECKHE PEAKIUU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuuu, U3MEHEHHIO
CTEIICHENH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI EPHOJUUYECKOTO 3aKoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (QYHKLUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHOIOB
[Tepuonnueckoir  cucremsl  JI.MI.  MeHneneeBa,  WCHOJb3ysd  TMOHSTHUSA
«OHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOUTanm», «OCHOBHOE U BO30YXKIAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeuHeHMd 1o nepuogaM u rpynnaMm Ilepuomnueckoit cucremsr [ WM.
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYIIECTBOBAHNE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMHU BELIECTBAMHU C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKpPbIBaTh CYLIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTaBJEHUS WX IMOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIW3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIMA C YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEakluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJACTB; LIEJIECO00PA3HOCTD
NPUMEHEHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHMS SIBICHUHA NOpUpPOJbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MIOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YUYaCTBYIOIIMX B PEaKLMU BEIIECTB; TEIJIOBOro 3 dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
ONpe/IeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJM BbIXOJA NPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, HM3YyUYECHHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Ttemam «Metaey u  «Hemerammey) ¢
coOIIoIeHreM MpaBUIl O€30MacHOro oOpalleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBaHueM, (oOpMyJUpOBaTh I€b HCCIEAOBAHUS, TMPEJICTABIATH B



pasnu4HON (GopMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
nocynoi u nabopatopHbiM OOOpyAOBaHHEM, OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHMSMHU IO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH I€JIECOO0pa3HOT0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH NPUPOIHOU
cpeabl U JOCTHUXKEHUsS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOTI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON MH(pOpMalNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadbarpiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a1auei.



Ne HaumenoBaHue pa3jiesioB u
n/n TeM NPOrpaMmbl

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

Bcero

K
(mpogopuen
TALMOHHBIN
KOMIIOHEHT)

KoHntpousb
HbIE
padoThI

pakTn4
ecKkmne
padoThI

JJIeKTPOHHBbIE

(undposbie)

o0pa3oBaTe/ibH

ble pecypchl

Hcnonb3oBanue od0opynoBanus
nenTpa «Touka pocra»

TOUYKA h. POCTA

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

[IpenMeT opranuyeckoi bubanoreka
11 xumuu. Teopust ctpoeHus ] HOK
' OPraHUYECKUX COCTUHEHUMN https://m.edsoo.ru
A. M. bytneposa /d69df650
Hroro no paszneny 8
Pa3nea 2. Yriesogopoasbl
JlabopaTopnasi paGora:
«PanukansHoe OpoMUpOBaHUE
ankaHos » O0opynoBaHue:
udpoas nabopatopust Releonc
bubnnoreka .
JATYUKOM ONTUYECKOM MJIOTHOCTH,
[IpenenbHbIE YIIIEBOAOPOIBI ILIOK .
2.1 5 1 KIOBETAa JUIS JaTUYNKA ONTHYECKON

— aJIKaHbl, HUKJIOAJIKaHbI

https://m.edsoo.ru

/d69df650

TUTOTHOCTH, BOJIA
JTUCTUJUTMPOBAaHHAsI, OpOMHAsI BOJIa,
reKCcaH, H300KTaH, JABe MPOOUPKU C
npoOkaMu, GUIBTPOBAJIbHAS
Oymara.



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

JladopaTtopHas pa6oTa «CBoiicTBa
n3omMepoB» ObopyaoBanme:
uudposas madoparopus Releon ¢
JIATYNKOM BBICOKOI TEMITepaTypHhl,

bubanoreka . .
Henpenenbubie HITATHB J1abOPaTOPHBIN ¢ JTATKOM, TpH
HOK
2.2 YIJIEBOAOPO/IbI: AJIKEHBI, 14 crakaHa 00beMoM 25-50 M,
https://m.edsoo.ru N
AJIKaaAUuEHBbI, AJIKWHBI QJICKTPOILIUTKA C 3aKPBITOU CIIMPAJIBIO
/d69df650
WU Tiecuanas 0ans, mo 15-20 ma
OyTHIIOBOTO, N300y THIIOBOTO,
BTOPOYTHIIOBOTO M TPEPTOYTHIOBOTO
CIUPTOB.
bubnmoreka
)3 ApoMarudeckue g IIOK
) YTJIEBOJOPOABI (ApEHBI) https://m.edsoo.ru
/d69df650
bubnmoreka
IIpupoaHbIe HCTOYHUKHU
[HOK
24 YIJIEBOAOPOIOB U UX 4
Henepaborka https://m.edsoo.ru
pep /d69df650
bubnuoteka
)5 I"anorennpons3BoHbIE 4 LIOK
) YIJI€BOIOPOIOB https://m.edsoo.ru
/d69df650
Hroro no pazneny 35
Paznen 3. Kucinopoacoaepsxaimue oprannyeckue coeIuHeHust
Bubmiorexa JladopaTtopHas padora: «/3yuenue
OK TeMIepaTypbl KHTICHUS
3.1 Crouptel. Genon 11 1 OJTHOATOMHBIX CIIUPTOBY
https://m.edsoo.ru OGopyroBanme: widpoBas
/d69df650 :

naboparopus Releon ¢ naTunkom



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

BBICOKOW TeMIIepaTyphl, IITATHB
Ta0OpaTOPHBIN ¢ JAKOH, TPH
crakana 00bemom 25-50 mit,
3JIEKTPOIUIATKA C 3aKPBITON
CIIUPAJIbIO WK TIecuaHast 0aHsl, 1Mo
15-20 M1 3THIIOBOTO, MPOTIFIIOBOTO M
OyTHIIOBOTO CITUPTOB.

JladopaTtopHas pa6oTa:

«I/I3y‘-ICHI/Ie CHUJIbI OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT»
OobopynoBanue: 1udpoBast
naboparopus Releon ¢ natunkom pH,
JIBA CTaKaHa XUMHYECKUX 00BeMoM 50
MJIL, IITATUB JIAOOPATOPHBIH C JIAMKOH,
MIPOMBIBAJIKA, BOJIA
JTUCTUJUTMPOBaHHAas, 1o 25-30 M

KapOoHuibHbIe COeMHEHHUS: bubnuoteka pacTBOPOB MypaBbUHOI U YKCYCHOM
39 AIBJIETUABI U KETOHBL. 71 [HOK KHCJIOT).
' KapOoHOBBIEC KUCIIOTHI. https://m.edsoo.ru  JlaGoparopuas pa6ora: «l'unponus
Cro)xubie 3(prH' Kupsr /d69df650 STHIANETaTa B IPUCYTCTBUHU pacTBOpa
IETTOYN»
OobopynoBanue: 1udpoBas
naboparopus Releon ¢ natunkom pH,
JIBa XUMHYECKUX cTakaHa 00beMoM 50
MJI, ITATUB C JIATTKOH, TPOMBIBAJIKA
nabopatopHasi, BoJaa
JTUCTHJUTMPOBAHHAS, 2 MJI W3BECTKOBOM
BOJIbI, 3TWJIOBBIN 3(UP YKCYCHOM
KHCJIIOTHI.
bubnunoreka
3.3 YraeBobl 9 [HOK

https://m.edsoo.ru



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

Nroro no pazaeny

Pa3znen 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

41

/d69df650

JlaGoparopHas padora:
«Omnpenenenue cpeabl pacCTBOPOB
aMHHOKHUCIIOT» OOopynoBanue:
mudpoas nmabopatopust Releon ¢

bubnuoTeka
naTyukoM pH, crakaHel
AMUHBI. AMHHOKHCIIOTHI. HOK
4.1 12 XHUMHYecKHe 00beMoM 50 M1,
benkn blips:n.cdsoo.u IITATUB C JIAITKOM, TPOMBIBAJIKA
/d69df650 > TP ’
BOJIa TUCTUJIJIMPOBAHHAS, 11O 25-
30 mu1 pacTBOPOB AMUHOKHUCIIOT —
IJIMIMHA, aJlaHWHA,
TIIyTAMHUHOBOM KUCIIOTBI)
Uroro no pazgeny 12
Paspnen 5. BeicokoMoOJIeKY I pHBIE COCUHEHUSA
JlaboparopHas padora: «BrnusHue
JKECTKOU BOJbI HA MBLIIO)).
Oo6opynoBanue: nmudponas
bubnuoteka 6 PYA R lu bp -
JIaoopaTtopusd neleon ¢ 1aTYUKOM pHl,
BricokomoekyIsipHbIe K
5.1 yIp 6 Ho XUMHYECKUH cTakaH o0beMoM 50 mi,
COCTUHEHUS https://m.edsoo.ru
IIPpOMBIBAJIKA na60paT0pHa$[, BOa
/d69df650
AUCTUIIMPOBAHHAA, paCTBOP COJIN
Maraus UJIn KaJbIlus, MBUIBLHBII
pactBop.
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB 102



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

11 KIIACC

KoanuecTBo 4acoB

KonTtp DJIeKTPOHHBbIE Hcnosab3oBaHue 000py10BaHUA
HaumenoBanue K
Ne 0JIbHBI Ipakruyec  (uudposbie) nenTpa «Touka pocray
pa3xejioB U TEM (Hpo(l)opneHT
n/n Bcero . e KHe 00pa3oBaTeIbHbI
NMPOrpamMMbl Al OHHBII 6 p e DECYDELI
KOMIIOHEHT) pabot PaboTLI pecyp
bl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
Ilepuonnueckuii
3aKOH U
bubmuorexa [JOK
[Iepnognueckas
1.1 crcTeMa 9 https://m.edsoo.ru/2
dds724
XUMHUYECKHX
anemeHToB /1. 1.
Menpeneesa
Crpoenue
bu6nuoreka [IOK
BEILIECTBA.
1.2 Mioroo6nasie 11 1 https://m.edso0.ru/2
P dd57124
BEILIECTB
JlabopaTopHas paGora:
«OrmpeeneHne TETIOTHl peakiuu
HEUTpanu3alum
bubnuoteka [JOK | HecamonponsBosbHbIE.
XUMHYECKUe
1.3 JUS— 19 1 3 https://m.edsoo.ru/2 = OGopyaoBaHue: nudppoBas
peaxt dd5724 nmaboparopus Releon ¢ naTunkom
TEMIIEPATYPBI, IITATUB JTA00PATOPHBIH
C ABYMs JIAaIIKaMU, MEUIaJIKa
MAarHUTHasi, BEChI JJAOOPaTOPHEIE,



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

Uroro no pazgeny 39

OUIRHAP MEpHBIH 06beMoM 50-100
MIJI, BOPOHKA CTCKIIsIHHasA, TP CTaKaHa
xumMudeckux oobemom 100-150 mir,
CTaKaH H3 TCIJIOU30JIMPYIOIIETO
Matepuana, pactBopsl NaOH, HNO3,
HPOMBIBAJIKa 1abopaTopHasi, BoJaa
JUCTUJUIMPOBAHHAA.
JlaGoparopHasi pabdora: BiusiHue
KOHILICHTPALlUU PEarupyromux
BEILIECTB HA CMEILICHUE
XUMHYECKOT'O PABHOBECHS.
O6opynoBanne: nudponas
naboparopus Releon ¢ qarunkom
OIITUYECKOM MJIOTHOCTH, KIOBETa
JUISL JaTYUKA ONITUYECKOU
IJIOTHOCTH, TPU XUMUYECKUX
CTakaHa 00beMoM 25 mil, 1Ba
MEPHBIX HUIUHpa 00beMoM 10 mi
WJTU JIB€ MEPHBIX MUIETKU
00BEMOM 25 MII, TP CTEKIISTHHBIX
MaJOYKH, MPOMBIBAJIKA
nmabopaTopHasi, Bojia
JUCTWIITMPOBaHHAs!, POJIaHU
KaJlisl, KpUCTAJJIOTUAPAT XJIOpUIa
xenese (II), kpucrannmmyeckuit
XJIOPUJ HATPUSL.

Pa3nea 2. Heoprannyeckasi xumust




JlabopaTopHasi padora: «3aKoH
I'ecca» OGopynoBanme: mudposas
naboparopus Releon ¢ maTunkom
TEeMIIepaTypbl, BMECTO JaTUNKa
TEMIIEPATyPhl MOKET UCIIOJIb30BATHCS

bubnumorexa [IOK | nart4mk BeICOKO# TeMIepaTypsl,
2.1 Hewmeramnsl 31 https://m.edsoo.ru/2 | XuMHUYecKuil crakan oonemMoM 100 M,
dd57124 CTaKaH U3 TeIIOU30JIUPYIOIIETO
MaTepHana, KpbIIka 13
TEIUIOU30JIUPYIOIIETO MaTepuaia ¢ 55
JABYMA OTBECPCTHUAMU, MarHuTHas
merranka, NaOH, maGopatopHas
IIPpOMBIBAJIKA.
JlaGopaTopHasi padora: M3zyuenne
cBolicTB MetauioB QGopynoBanue:
ndposas nadboparopus Releon ¢
bubmmorexa [JOK Ha ¢p ‘o COIIZ oi F; ena
JHATYUKOM BbI 1 TCMII TYPBbI,
2.2 Mertambt 23 https://m.edsoo.ru/2 pv VP
HA0Op MPOOUPOK MM THUIJICH, IITATHB
dds7124 N
J1Ta0OPATOPHBIN C JIepPIKATEIIEM,
CIIUPTOBKA WM ropenka, 5-10 r.
OroBa WM CBUHIA B IPaHyJIax)
Hroro no pazgeny 54
Paznen 3. Xumus u :Ku3Hb
MeTtonn!
bu6nuoreka [IOK
MMO3HAHUS B
3.1 B 9 https://m.edsoo.ru/2
’ dds57£24
JKU3Hb
Hroro no pazneny 9
OO6r11iee KOJIMYECTBO YacoOB 102



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

Ne
n/n

Tema ypoka

[Ipenmer u 3HaUeHUE
OpraHUYEeCKOU
XUMHUH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpPTraHUYECKUX
COeTMHEHNN

ITOYPOYHOE IIVTAHUPOBAHUME

KoanuecTBO 4acoB

10 KJIACC

K
(npodopue
HTAIMOHH

Bcero blil
KOMIIOHEH

T)

KoHntpous
HbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/3686¢e6f5

DIIEKTPOHHOE
CTPOCHHE aToMa
yriieposia (OCHOBHOE
1 BO30YKIEHHOE
COCTOSIHHMS).
BanentHeie
BO3MOKHOCTH aToMa
yriepoja

bu6mmorexa [IOK
https://m.edsoo.ru/Oce6fd4c

XuMH4Yeckas CBI3b B
OPraHUYeCKUX
COEIMHEHUIX.

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5¢8



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

MexaHu3MbI
00paszoBaHus
KOBAJICHTHOM CBSI3H,
CIocoObI pa3phiBa
CBs3eH

Teopus crpoeHus
OpPraHMYECKHUX
coenuHeHnd A. M.
bytneposa

bubmuorexa [JOK
https://m.edsoo.ru/9e595cb8

Bu bl nzomepun:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
DIIEKTPOHHBIE

3 dexTH B
MOJIEKYJIax
OpPTraHUYECKUX
COeTMHEHNN

IIpencrasnenue o

I(J'IaCCI/I(I)I/IKaI_II/II/I u
CHUCTEMATNYCCKaAa

bu6mmorexa [IOK
https://m.edsoo.ru/b0e61661

HOMeHKAaTYpa bubmuorexa [JOK
(IUPAC) https://m.edsoo.ru/c212dd21
OpTraHUYECKHUX

BEIIECTB

Knaccudukanus

peakuuii B bubnuorexa [IOK
OpraHNYECKON https://m.edsoo.ru/ba5706aa
XUMUH

CI/ICTCMaTI/ISaI_II/ISI n

bu6nmoreka [JOK



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

000011IeH1Ee 3HAHUI
10 TEME

https://m.edsoo.ru/87a37cab

10

AJKaHBI:
TOMOJIOTHYECKHI
psn, odmas
opmyua,
HOMEHKJIATypa 1
n30Mepusi,
3JIEKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTPOEHUE MOJIEKYJI
dusznueckue u
XHUMHYECKHE
CBOMCTBA aJIKAHOB

bubmuoreka [JOK
https://m.edsoo.ru/25a14636

bu6mmoreka [IOK
https://m.edsoo.ru/3137711c¢

11

12

Haxoxaenue
aJIKaHOB B MPUPO/IE.
Crioco0bI nosydeHus
U IPUMEHEHUE
aJIKaHOB
(npodopueHTANMOHH
blii KOMIIOHEHT)
IuknoankaHbl:
obmas popmyna,
HOMEHKJIaTypa U
U30Mepus,
0COOEHHOCTH
CTPOCHHS 1
XUMHYECKUX
CBOIICTB, CITOCOOBI

bu6mmoreka [JOK
https://m.edsoo.ru/259b0a5b

bubmuorexa [JOK
https://m.edsoo.ru/156730d2



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

MOJYy4YECHUS U
IIPUMEHEHNE

13

Pemenne pacu€THbIX
3a/1a4 Ha
ompeseieHue
MOJIEKYJISIPHOM
bopMyJIBI
OpPraHUYECKOTO
BEIIeCTBA 110
MacCCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB,
BXO/JISIINX B €r0
COCTaB.
Cucremaruzanus u
000011IeHrEe 3HAHUI
1o TeMe

bubmuorexa [JOK
https://m.edsoo.ru/bf84d8eb

14

15

AJKeHEI:
TOMOJIOTHYECKHUI
pan, oOuas
dopmya,
HOMEHKJIATYypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYII.
CtpyKTypHas u uc-
TpaHC-U30MEpUs
aJIKEHOB

duznueckue n
XUMHUYECKUE

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale

bu6nmoreka [JOK
https://m.edsoo.ru/21069ccd



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

CBOICTBA aJIKEHOB.
IIpaBuio
MapKkoBHHUKOBA

16

Crioco0bI morydeHus
U IIPUMEHEHUE
AJIKCHOB

bubmuoreka [JOK
https://m.eds00.ru/665dc058

17

[IpakTnueckas
pabora Ne 1 mo Teme
"Ilonydyenue aTuieHa
U U3y4EHUE €ro
CBOMCTB"

bubmuorexa [JOK
https://m.edsoo.ru/0941eed8

18

Penrenune pacu€THbix
3a/1a4 Ha
OIpeneIeHue
MOJIEKYJISIPHOM
(bopMyJIbI
OpraHUYeCcKoro
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/e9ea9921

19

20

AnKaaueHsl:
COIIPSKEHHBIE,
W30JIUPOBAHHBIE,
KYMYJIUPOBAHHBIE.
OcoOeHHOCTH
3IEKTPOHHOTO
CTPOEHUS

XuMuueckue
CBOMCTBaA
CONPSKEHHBIX
JHEHOB

bu6mmorexa [IOK
https://m.eds00.ru/04298c0a

bu6mmorexa [IOK
https://m.edsoo.ru/e561253d



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

21

Crioco0b1 mosrydeHus
Y [IPUMCHCHHUE
AJIKaINCHOB

bubmuorexa [JOK
https://m.edsoo.ru/1aa81660

22

23

24

AJKUHBL:
TOMOJIOTHYECKHI
psn, odmas
opmyuna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTPOEHUE MOJIEKYJI,
¢dusnueckue
CBOMCTBaA
XUMHYECKHE
CBOMCTBA aJIKHHOB
KauecTBeHHnIC
peaklu Ha TPOMHYIO
CBSI3b

bu6mmoreka [IOK
https://m.edsoo.ru/68bb6ccdc

bubmuorexa [JOK
https://m.edsoo.ru/23493a93

bu6mmorexa [IOK
https://m.edsoo.ru/7blc48da

25

CrniocoObl nosy4eHus
U IIPUMEHEHUE
AJIKUHOB

bu6mmorexa [IOK
https://m.edsoo.ru/a6f9alea

26

Pemenue 3agauq:
pacuérsl 10
YPaBHEHUIO
XUMHYECKOH
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/5db8e526

27

Cucremaruzanus u
000011IeH1Ee 3HAHWI
10 TEME



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

28

ApeHbl:
TOMOJIOTHYECKHUI
psin, obmias
opmyuna,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
OeH301a 1 TOIyo1a,
uXx (puznvYecKue
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

29

XuMUYECKue
CBOMCTBA apEHOB:
peakuuy 3aMelIeHUs

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

30

XUMHYECKHE
CBOMCTBA apEHOB:
peakiuu
MIPUCOETUHEHUSI,
OKHCJICHHUE
TOMOJIOTOB OEH30I1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alac4

31

32

Ocobennoctu
XUMHUYECKUX CBOWUCTB
cTupoa

Pewienne pacu€THbIX
3a/1a4 Ha
OIpezeIIeHUE
MOJIEKYJISIPHON
bopMyJIbI
OpraHUYEeCKOIo

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

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



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

BC€IICCTBA

33

34

35

36

37

38

CrniocoObI noy4eHus
U IpUMEHEHUE
apeHoB

I'enernueckas cBsi3b
MEX]ly pa3InuyHbIMU
KJIaccaMu
YIJIEBOAOPOIOB
Pacuérsl no
YpaBHEHUSAM
XUMHYECKUX
peaKIui.
CucreMmaru3amnus u
00001IeHIEe 3HAHWIH
1o TeMe
IIpupoaHbIi ras.
ITonyTHbIE
He(TSAHBIE ra3bl
(npodopueHTALMOHH
bl KOMIIOHEHT)
Kamennslii yrons u
MPOAYKTHI €70
nepepaboTku(mpogop
HEeHTAIMOHHBINH
KOMITOHEHT)

Hed1b 1 ciocoOsI eé
nepepadoTKH.
IIpumenenne
MPOAYKTOB

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

bubmuorexa [JOK
https://m.edsoo.ru/21{9de78



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

nepepadoTku HePTH
(mpo¢opueHTAIIHOHH
bl KOMIIOHEHT)

39

I'eneTnueckas CBA3b
MEXK]ly pa3JInYHbIMU
KJaccaMu
YIJIEBOAOPOJOB

40

l"anorenonpounsBoH
bI€ YIJIEBOIOPOJIOB:
DIIEKTPOHHOE
CTpOCHHE; peakuuu
3aMeIlIeHus rajoreHa

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

41

JeicTBue mienoyei
Ha
TaJIOrCHIIPOU3BOIHBI
e. BzanMmoneiicTeue
JIATAJIOT€HATIKAHOB C
MarHueMm u IIMHKOM

42

Cucrematuzanuus U
000011IeH1Ee 3HAHUI
0 pasJienny
"Yranesonopozs"

bu6mmorexa [IOK
https://m.edso00.ru/20e89122

43

44

KonTponbhas pabota
1o TeMe
"Yraesogopobr"
[Ipenenbusie
OJIHOATOMHBIE
CIUPTHI:

TOMOJIOTUYECKUN

bubnmoreka [JOK
https://m.eds00.ru/95¢9e298

bu6nmoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

45

46

47

48

psn, odmas
dbopmyna, cTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
Kiaccudukanus,
¢dusnueckue
CBOMCTBaA

XUMHYECKHE
CBOMCTBaA
MpeaeIbHbIX
OJTHOATOMHBIX
CIIUPTOB

Crioco6b! nostydeHus
U IPUMEHEHUE
OJTHOATOMHBIX
CIIUPTOB

[TpocTsie adupst:
HOMEHKJIaTypa u
U30Mepusl,
0COOEHHOCTHU
bU3HYECKUX U
XUMHUYECKHX CBOMCTB

MHoroaroMHbIe
CIIUPTHL:
STHJIECHTJIMKONb B
TJIMIEPUH, UX
buznueckue u
XUMHYECKHE
CBOMCTBaA

bubmuorexa [JOK
https://m.edsoo.ru/26ee34fe

bubmuorexa [JOK
https://m.edso00.ru/484100000000000

bu6mmoreka [JOK
https://m.edsoo.ru/c2¢788b2

bubmuorexa [JOK
https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

Crioco0b1 mosrydeHus
Y [IPUMCHCHHUE

bubmuorexa [JOK

49
MHOT'0aTOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTpOEHUE
MOJICKYJIBI,

50 buznIecKue bubnmoreka [JOK
CBOMCTBA. https://m.edsoo.ru/2ce72618
TokcH4HOCTH
deHona

51 Xumuueckue bu6mmoreka [IOK
cBoiicTBa (peHoa https://m.edso00.ru/037ca5{9
Crioco0bI morydeHust

bubmuorexa [JOK
52 Y IPUMEHEHUE
https://m.edsoo.ru/c77ddf4c
denona
IIpaxTHueckas
pabota Ne 2.

53 Pemenne bu6mmoreka [JOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/fd0ced09
3a7a4 1Mo TemMe
"CnupTtsl U (peHobl"

Cucrematuzanuus U
54 00001IeHNEe 3HAHUH bubmorexa [IOK
= https://m.edsoo.ru/1810cb9b
10 TeMe
Anbaeruipl u
KETOHBI:
55 I — bubmuorexa [JOK
p https://m.edsoo.ru/b139beaa
CTpPOCHHE

KapOOHMIHHOU



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

TPYIIbL;
TOMOJIOTHUYECKHE

PAIBI, 001IIAs
dbopmyna, u3oMepus
¥ HOMEHKJIaTypa
Anpaerunsl 1
KETOHBI: (PU3UYECKHE

bubmuorexa [JOK

56
CBOICTBA; peakIuu https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakmnu oxuciieHus
57 1 KQUeCTBCHHBIC bu6mmoreka [IOK
peaKkunu alibICTUI0B https://m.edsoo.ru/a393baa9
1 KETOHOB
Crioco0bI morydeHust
53 S —— bu6mmoreka [IOK
e https://m.edsoo.ru/520d1c51
KETOHOB
OaHOOCHOBHEIE
npeesibHbIC
KapOOHOBBIE
bu6mmorexa [IOK
59 KUCJIOTEI,
https://m.edsoo.ru/fecObl13
0COOEHHOCTH
CTPOEHHUS X
MOJIEKYJI
N3omepus u
HOMEHKJIaTypa
bu6mmorexa [IOK
60 KapOOHOBBIX KHUCIIOT,
https://m.edsoo.ru/700cc87b
ux (pusznyecKue
CBOMCTBa
61 XumMudeckue bu6mmorexa [IOK



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

CBOMCTBaA
MpeaeIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/40e6e0e9

62

OcoOenHoctu
CBOMCTB MyPaBbUHOHN
KHUCIIOTBI.
MHoroob6pasue
KapOOHOBBIX KUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

63

OcoOenHoctu
CBOMCTB:
HENpeeIbHBIX U
apoOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBI
X KUCJIOT.
[IpencraBurenn
BBICIIIAX
KapOOHOBBIX KHUCIOT

bubmuoreka [JOK
https://m.edsoo.ru/83a08773

64

65

66

[Tonsatue o
MIPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

Crioco6b! nosrydeHus
U IPUMEHEHHUE
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpBI:
TOMOJIOTHYECKUN
psia, oOmras

bu6mmoreka [JOK
https://m.edsoo.ru/0d162d9d

bubmuorexa [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmorexa [IOK
https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

dbopmyna, nuzomepus
Y HOMEHKJIaTypa

67

68

69

70

71

dusnyeckue u
XUMHYECKHE
cBoiicTBa 3(hupoB

Pemienune pacu€THbIX
3ajad: 1o
YPaBHEHHUIO
XUMHYECKON
peakuuu, Ha
ornpezeneHue
MOJIEKYJISIPHOM
dbopMyibI
OpPraHHYECKOTO
BeIleCTBa

IIpakTrueckas
pabota Ne 3.
Pewenne
9KCHEPUMEHTATIBHBIX
3aja4 1o Teme
"KapOoHoBsie
KUCTO0ThI. ClI0KHbBIE
3¢ups"

Kupsl: ctpoenue,
dusnueckue u
XUMHYECKHE
cBOIcTBa (THIPOIU3)

OcobenHoctu
CBONCTB HUPOB,

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [JOK
https://m.edsoo.ru/486671fb

bubmuorexa [JOK
https://m.edsoo.ru/al9¢5b98

bu6mmorexa [IOK
https://m.edsoo.ru/b0331922



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

72

COZepKALINX
OCTaTKH
HENPEAETbHBIX
JKUPHBIX KUCJIOT.
JKupsl B mpupoje
Mbpbuia kak conu
BBICIIUX
KapOOHOBBIX KHUCIIOT,
X MOIOIIIee
nevicreue. [loustue o
CHUHTETUYECKUX
MOIOIINX CPEACTBAX
(CMO)
(npodopueHTALMOHH
blii KOMIIOHEHT)

bu6mmoreka [IOK
https://m.edsoo.ru/3¢566565

73

I'eneTnueckas CBA3b
YIJIEBOAOPOJOB U
KHCJIOPOACOAEPIKAILL
WX OpPraHUYeCKHUX
BEIIIECTB

bu6mmoreka [JOK
https://m.eds00.ru/56790c96

74

Pacuérrl mo

YpPaBHEHUSAM
XUMHYECKHUX
peaxkuuit

75

76

Cucremaruzanus u
000011IeH1Ee 3HAHWI
10 TEME

OO0was
XapaKTEPUCTHKA

bubmuorexa [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmorexa [IOK
https://m.edsoo.ru/7a9693al



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

77

78

79

80

YTIIEBOJIOB U
Kiaccuukanms
yTJIeBOJI0B (MOHO-,
- 1
MOJIMCaXapHUbl)
MoHocaxapu/bl:
buznIecKue
CBONCTBA U
HAXO0XJ/ICHUE B
npupojie
[Ipumenenne
TJIIOKO3BI, €€
3HaueHUE B
KU3ZHEEATEIILHOCTH
opranu3ma

Jucaxapuebr:
caxaposa, MaJIbTO3a
U JIaKTO03a.
Haxoxnaenne B
MIpUPOAE U
MIPUMEHEHUE
JINCAXapuI0B

[Tonucaxapumpt:
CTpOEHHE
MaKpOMOJIEKY!I,
buznueckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHNE

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢61122d

bu6mmoreka [JOK
https://m.edsoo.ru/eb0384¢e7

bubmuorexa [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

81

TTonsTue 00
HCKYCCTBEHHBIX
BOJIOKHAX

bubmuorexa [JOK
https://m.eds00.ru/6216e766

82

83

Pewenne pacueTHbIx
3aja4 Ha
OIIpENIENICHUE J10JIU
BBIX0JIa MPOIYKTA
peaKkuuu ot
TEOPETUYECKU
BO3MOXHOI'O

Cucremarusaims u

000011IeHrE 3HAHUI
0 pazjeny

bubmuoreka [JOK
https://m.edsoo.ru/7fde47ef

bu6mmoreka [IOK
https://m.edso0o.ru/08d4364c

84

KontponsHas padora
0 TeMe
"Kucnoponcoaepxa
1€ OpraHUYeCKHe
coeMHeHus"

bu6mmoreka [IOK
https://m.edso00.ru/42c6678¢

85

86

AMUHBI:
Kiaccudukanus,
CTPOCHHUE MOJICKYII,
obmas popmyna,
U30MepHsl,
HOMEHKJIaTypa U
¢duznueckue
CBOICTBA
XUMHUYECKHUe
CBOMCTBA
an(paTHUECKUX

bu6mmorexa [IOK
https://m.edsoo.ru/efa7ebca

bu6mmorexa [IOK
https://m.edsoo.ru/1bc5¢f80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80

aMHHOB

87

AHUWIMH: CTpOEHUE
aHWJINHA,
OCOOCHHOCTHU
XUMHYECKHX CBOICTB
aHWJINHA

bu6mmoreka [IOK
https://m.edsoo.ru/39c¢d21f1

88

89

Crioco0Obl MOTyYeHHs
U IPUMCHEHHUE
anmudaTuaecKux
aMHHOB

AMUHOKHCIIOTHI:
HOMEHKJIATypa U
U30MepHsl,
¢dusnueckue
CBOMCTBA.
OtnenbHbIe
MPEICTAaBUTENH Ol-
AMHHOKHCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/eal38763

bubmuorexa [JOK
https://m.edsoo.ru/d1773e80

90

91

XuMuyeckue
CBOMCTBaA
AMHHOKHCIIOT, HX
OMOJIOrHYeCKOe
3HaYEHHUE
aMUHOKHCIIOT.
CunTes u ruaponu3
MENTHIOB

benku kak
MPUPOTHBIE
MOJIUMEPHI;

bu6mmorexa [IOK
https://m.edsoo.ru/77df705a

bu6mmorexa [IOK
https://m.eds00.ru/429¢9899



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899

CTPYKTYpBI O€JIKOB

92

93

94

XUMHAYECKHE
CBOICTBa OEJIKOB

A3oTcoaepxaiiue
reTepOLMKINYECKUE
COETUHEHMUSI.
HyxknennoBbie
KHCJIOTBI: COCTaB,
CTPOCHHUE U
Ouosoruyeckas poiib

[IpakTuueckas
pabota Ne 4.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
"A3oTcoaepKkaiine
OpraHUYEeCKHe
coeMHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6237306d

bu6mmoreka [IOK
https://m.edsoo.ru/521d1431

bubmuorexa [JOK
https://m.edsoo.ru/8e3c02d1

95

96

[IpakTnueckas
pabota Ne 5.
Pemenne
SKCHEPUMEHTAIBHBIX
3aJa4 10 TeMe
"Pacro3HaBanue
OpraHUYECKUX
coenquHeHni"

KonTponsHas pabora
1o TeMe
"A3oTcoaepkaliue

bu6mmorexa [IOK
https://m.edsoo.ru/bde3fdf6

bu6mmorexa [IOK
https://m.edsoo.ru/ce561bc7



https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

OpraHUYEeCKHe
coenuHeHus"

97

OCHOBHBIE TTOHATHUSI
XUMHUHU
BBICOKOMOJICKYJISIPH
BIX COCTUHCHUM U
METO/IbI HX CHHTE3a
—TOJIMMEpHU3aLHs U
[TOJIMKOHIEHCAIHS

bubmuoreka [JOK
https://m.edsoo.ru/7aa63ebd

98

99

[ImacTmaccel.
Yrunuzauus u
nepepaboTka
IJIacTHKa
(mpo¢opueHTAIIHOHH
bIii KOMIIOHEHT)
DnacToMepBl:
HaTypaJbHbIN
CUHTETUYECKUE
Kayuyku. Pe3una

bubmuorexa [JOK
https://m.edsoo.ru/82242e0f

bu6mmorexa [IOK
https://m.edso00.ru/246103ec

100

101

BomokHa:
HaTypaJIbHBIE,
UCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tonumepsl
CIIELUAIILHOTO
Ha3HA4YCHMS

[IpakTueckas
pabota Ne 6.
Pewenne

bu6mmorexa [IOK
https://m.edsoo.ru/5963a601

bu6mmorexa [IOK
https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

102

AKCTIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"Pacrio3HaBanue
1acTMacc u
BOJIOKOH"

O06o01menue u
cucTeMaTu3anus
U3y4EHHOT 0
Mmarepuaa 1o TeMe
"BpICOKOMONEKYISIpH
ple coeluHeHus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/6a22b1e8

11 KIIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Ne K Hara
uudgposbie
n/  Tema ypoka (mpodopuent = Konrpoabneie IIpakrnyeckue U3y'€HH
Bcero N oOpa3oBaTejibHbIE
n AMOHHBIH padoThI padoThI sl
pecypcsbl
KOMIIOHEHT)
AtoMm. CocTaB aTOMHBIX bu6nmorexa LIOK
1 anep. XUMU4IEeCKUN 1 https://m.edsoo.ru/59¢112
anieMeHT. M30TOnE! ee
Crpoenue
bubnunoreka LIOK
3JIEKTPOHHBIX 000JI0UEK
2 1 https://m.edsoo.ru/b4d9ff
aTOMOB, KBaHTOBBIE fa
yucia .
Knaccudukanus
bubmmoteka IIOK
XUMHYECKHUX
3 1 https://m.edsoo.ru/61294a
3JIEMEHTOB (s-, p-, d-, f- po
AIIEMEHTHI) =
Pacnipenenenue bubnmnoreka HOK
4 3JIEKTPOHOB 10 1 https://m.edsoo.ru/f5f750
aTOMHBIM OpOUTATIAM fe
ONEeKTPOHHBIE
KOH(UTypaIyu aTOMOB bu6muoreka [JOK
5 JJIEMEHTOB B OCHOBHOM 1 https://m.edsoo.ru/8149¢8
¥ BO30YKIEHHOM 46
COCTOSTHUU
DIIeKTPOHHBIE bubnmnoreka [JOK
6 KOH(UTypaIyy HOHOB. 1 https://m.edsoo.ru/a0764b

SJICKTpOOTpI/II_IaTeHBHO

24



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

CTb

[lepuoauueckuii 3aKoH
u [lepuonnueckas
CHCTEMA XMMHYECKUX

bub6nmmoreka [IOK

7 anemenTos /I. W. https://m.edso00.ru/16957¢
MeHneneesa, CBS3b ¢ 01
COBPEMEHHOM TeopHueH
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB
XUMHYECKHUX
bubnunoreka LIOK
8 SJICMEHTOB 1 https://m.edsoo.ru/f84689
00pa3yeMbIX UMU 7
MPOCTHIX U CIIOKHBIX
BEIIECTB I10 TPYIaM U
nepuoiam
CucreMaruzanus u bubmmoreka IIOK
9 000011IcHIE 3HAHUI 10 https://m.edsoo.ru/8fad29
TEME 42
Buasl xummnueckoi
CBsI3H. MeXaHN3MBI
o0Opa3oBaHUs bubmuoreka [IOK
10 KOBAJICHTHOM CBS3H. https://m.edsoo.ru/5a8072

11

BonoponHas cBs3b.
MexxMoneKyIsipHbIe
B3aMOJICUCTBHUA
BanentHocTs n

BaJICHTHBIC
BO3MO>XHOCTH aTOMOB.

af

but6mmoreka [IOK
https://m.edsoo.ru/3d2ca0
93



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI C
UX TEOMETPHYECKUM

CTPOCHHEM
IIpencraBnenus o
bu6nmoreka [IOK
KOMIUIEKCHBIX
12 https://m.edsoo0.ru/8c66b1
COEIMHEHUSIX: COCTaB U a
HOMEHKJIaTypa T
BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO bubnuoreka [IOK
13 cTpoeHus. Tumsl https://m.edsoo.ru/e16763
KPUCTAJUTMYECKUX Sb
PELIETOK U CBOMCTBA
BEILECTB
[TonsaTHE 0 IMCTIEPCHBIX
bubmmoteka IIOK
CUCTEMaAX.
14 https://m.edsoo.ru/da2¢70
IIpencrasnenue o o4
KOJUIOMJIHBIX PacTBOPAX _
HcrtunaHbIE paCTBOPSL:
HACBIIICHHBIE U bu6nunorexa LIOK
15 HEHACHIIECHHBIE, https://m.edsoo.ru/e9ccdd
pacTBOPUMOCTb. 8d
Kpucrannoruapatsl
CrniocoObl BbIpasKeHUs bubmuoreka [JOK
16 KOHIIEHTpaLUu https://m.edsoo.ru/328e65
pacTBOPOB 3a
17 Pemrenne 3agad ¢ bu6nunorexa LIOK

HCIIOJIB30BaHHUEM

https://m.edsoo.ru/785¢0a



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

noHATUI "MaccoBas
JIOJISI pAaCTBOPEHHOTO

nn

BCIIECTBA , MOJIAAPpHAsA

KOHIIeHTpanus"
Knaccudukanus u
HoMeHKIaTypa bu6nmoreka [IOK
18 https://m.edsoo.ru/bf9e10
HEOPraHUYECKUX 2d
BEIICCTB
CucreMmaru3anus u bubnuoreka [{OK
19 00001IeHNE 3HAHUI 110 https://m.edsoo.ru/8d2c6a
TEME 3a
KonTponbnas pabota
o temam "Ctpoenue
aroma. [lepuoanueckuit
3aKOH U
[Tepuoanueckast bubmuoreka [IOK
20 CHUCTEMAa XUMUYECKUX https://m.edsoo.ru/70a60a
snemenToB /1. 1. ad
Menneneena",
"CTpoeHue BelecTBa.
MHoroob6pasue
BelecTB"
Knaccudukanus
XUMHUYECKHUX PEaKIIHii B
HEOPraHUYEeCKOU U bu6muoreka [JOK
21 OpraHNYECKON XMUMHH. https://m.edsoo.ru/6335cd

3aKOH COXpaHEHUS
MacChl BEIECTB; 3aKOH
COXpaHeHUs U

d2



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

MIPEBPALLECHUS DSHEPTUU
[P XUMHAYECKUX
peaxkuuax

22

TennoBble 3¢ exThI
XUMHUYECKUX PEAKLUM.
Tepmoxumuueckue
YpaBHEHHUS

bub6nmoreka [IOK
https://m.edsoo.ru/d1db8
6da

23

Brraucnenuns no
YpaBHEHUSIM
XUMHYECKUX PEaKUUi U
TEPMOXUMHUYECKUM
YpaBHEHUSAM

bubnuoreka [{OK
https://m.edsoo.ru/87b13
954

24

CKOpOCTh XMMHUYECKOM
peakuu, e€
3aBUCUMOCTD OT
pa3IUYHbIX (PAKTOPOB.
Karanus n
KaTaJn3aToOphI

25

26

27

T'oMoreHHbie 1
re€TePOTCHHBIE peaKIINu

[TpakTuueckas pabota
Ne 1 mo reme "Bnusnue
pa3IUYHbIX (PAKTOPOB
Ha CKOPOCTH
XUMHYECKOU peakiuu"

OO6parumsie u
HeoOpaTUMBbIe peaklUu.
XHUMHYECKOE
paBHOBecHe

bubnunorexa LIOK
https://m.edsoo.ru/1facal
dl

but6mmorekxa [IOK
https://m.edsoo.ru/30952f
9b



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b

28

29

30

31

32

33

[IpakTuyeckas pabora
Ne 2 no Teme "Bnusinue
pasInYHbIX (PaKTOPOB
Ha [10JIO’KEHUE
XUMHUYECKOTO
paBHOBeCHS"

DIIEKTPOTUTHIECKAs
IHUCCOLIAAIS.
CuibHbIe U c1a0bIe
371eKTposuThl. CTeneHb
JIHCCOIHAIAN

HNonnoe npounsBeacHue
BoJIbl. Cpenia BOJHBIX
PacTBOPOB.
Bonpopoansrit
nokazatesb (pH)
pactBopa

I'upponus comen.
Peakuun,
IIPOTEKAOIINE B
pacTBopax
AIIEKTPOJIUTOB

[IpakTuyeckas pabora
Ne 3 mo Teme
"XUMHUECKuE peakuu
B PacTBOpax
3IEKTPOIUTOBR"

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE

bubnunoreka LIOK
https://m.edsoo.ru/3bf34e
17

bubnunoreka LIOK
https://m.edsoo.ru/5f766b
df

bubnunoreka LIOK
https://m.edsoo.ru/3966ca
89

bubmmoteka IIOK
https://m.edso00.ru/09d5a9
bd

but6mmoreka [IOK
https://m.edsoo.ru/2e3dae
b0

but6mmoreka [IOK
https://m.edsoo.ru/56226



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060

peakuun. Baxueiimme
OKHCIIUTENN U

060

BOCCTAHOBUTEIHN
Merton 371eKTpOHHOTO bubnmnoreka HOK
34 (371IEKTOHHO-MOHHOTO) https://m.edsoo.ru/fb6913
OaJranca 87
bub6nmmoreka [IOK
DIIEKTPOJIH3 PACTBOPOB
35 https://m.edso0.ru/93{b97
Y PacIIaBOB BEIIECTB D0
Pemmenme 3724 bubmuoreka [{OK
36 https://m.edsoo.ru/5a859d
Pa3ITUYHBIX TUIIOB 16
Pemene 3aaq bubnunoreka LIOK
37 https://m.edsoo.ru/5afa26
Pa3ITUYHBIX TUIIOB
5d
Cucrematuzanuus u
000011IeHrEe 3HAHUH I10 Bubmuorexa IOK
38 " https://m.edsoo.ru/c161eb
TeMme "XuMHudecKne 85
peakuun" 8
KonTtponbHas padora bubmuorteka [IOK
39 o TeMe "XUMHYECKHUE https://m.edsoo.ru/a8a0a9
peakiuu" 30
ITonoxxenue
HEMETAJIJIOB B
[Tepuoanueckoit bubmuorexa [JOK
40 CUCTEME XUMHUYECKUX https://m.edsoo.ru/8ca2dc

snemenToB /l. U.
Menpeneesa u
0COOEHHOCTH CTPOCHHUS

ad



https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

UX aTOMOB.
dusnyeckue cBolcTBa
HEMETAJUIOB

Annorponust
HEMETaJUIoB (Ha

bu6nmorexa [IOK

41 IIpUMepe KUCI0poaa, https://m.edsoo.ru/ef92c9
cepsl, hocopa u 1c
yIaepoaa)
Bopgopona: monyuenue,
(’pmngecxne Hy bubnuoreka [{OK
42 . https://m.edsoo.ru/0aa8f6
XUMHUYECKHE CBOHCTBA. 13
M'aapuasl T
T"aymoreHsl: HaXOXICHUE
B IIPUPOJE, CIIOCOOBI bubnuoreka [IOK
43 MOJIyYEHHUS, https://m.edsoo.ru/4e2237
(usnueckue u 95
XUMUYECKHE CBOKCTBA
I'anorenoBonopoAdbI.
. bubnuoreka [{OK
Baxnetimme
44 https://m.edso00.ru/6b325
KHCIJIOPOJICOACpIKAIIIE 5e6
COCTMHEHUS TaJIOTEHOB —
JlaBoparopHsble u
MIPOMBIIIIICHHBIE
CIOCOOBI TIOTYYCHHS
CATOrCHOB Y but6mmorekxa [IOK
45 ) https://m.edsoo.ru/6971ac
IIpumeHeHne

TraJIOT€HOB U UX
COEeIMHEHUN
(nmpo¢opueHTAIINOHHBIH

a4



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4

KOMIIOHEHT)

[IpakTuyeckas pabora

Ne 4. Pemienue bubnunorexa LIOK
46 AKCIEPUMEHTATBHBIX https://m.edsoo.ru/8b26fe
3aj71a4 1o TeMe cd
"T"anorens"
Kucnopon:
nabopaTopHbIe U
MIPOMBIIIICHHbBIE
bubnunoreka LIOK
CIocoObI OTyYeHUS,
47 https://m.edsoo.ru/c8abc3
buzndeckue u 6a
XUMHYCCKHE CBOMCTBA. o
O3oH. [Ipumenenune
KHCJIOPOJIa U 030HA
bu6nmorexa LIOK
48 OKcuIbl U IEPOKCUIBI https://m.edsoo.ru/5¢8816
a0
bu6nmorexa LIOK
Pemenue 3agau
49 https://m.edso0.ru/2b6d8
Pa3TUYHBIX TUIIOB
b4b
Cepa: HaxOXJIeHUE B
pUPOJIE, CIIOCOOBI bubmuoteka [IOK
50 MOJIyYECHHUH, https://m.edsoo.ru/46afae
(usnueckue u 16
XUMHUYECKHE CBONCTBA
CepoBoIopot but6mmoreka [IOK
51 P POz, https://m.edsoo.ru/7¢8759
CyJIbPUIBI
929
52 Kucnoponconep:xaine but6mmoreka [IOK



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999

COCIMHEHUS CEPBI.
Oco0EeHHOCTH CBOKCTB
CEpPHOM KHUCIIOTBI

https://m.edsoo.ru/8cfa25
48

[IpakTuyeckas pabora

Ne 5. Pemenne bubmuorexa [JOK
53 JKCIIEPUMEHTAJIBHBIX https://m.edsoo.ru/0afb05
3amad o teme "Cepa u e4
eé coequueHus"
A30T: HaX0XKICHUE B
MIPHUPOJIC, CTIOCOOBI
bubnuoreka [{OK
MOJTyYeHUS,
54 https://m.edsoo.ru/badd22
buzndeckue u 55
XHMHYECKHE CBONCTBA. _
AMMMaK, HUTPUIBI
Kucnopoaconepxkariue
P P bu6nmorexa LIOK
COCIMHECHUS a30Ta.
55 . https://m.edsoo.ru/e2965a
OCco0EHHOCTH CBOWCTB o
a30THOU KHUCJIOTHI -
[Ipumenenue a3ora u bubmuoreka [IOK
56 €ro COCTMHCHUH. https://m.edsoo.ru/12950
A3oTHBIE yI00peHus 59
®docdop: HaAXOXKICHHE
B IIPUPOJE, CIIOCOODI
PHPOAS, bubnuoreka [{OK
MOJTyYeHUS,
57 https://m.edsoo.ru/9a6b43
buznueckue u o
XUMHYECKHE CBOICTBA. o
®ocounsl u pochun
58 Oxkcuasl hocdopa, bubnmnoreka [JOK

docdopcoaepxamiue

https://m.edsoo.ru/c7a2d4



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429

KkucyoTel. Conun
dhochopHON KHCIIOTHI

[Mpumenenne docdopa
Y €ro0 COCIMHEHUN.

Docd Bu6mumotexa [JOK
59 OC(OpHBIC https://m.edsoo.ru/a21807
yaoOpeHus 0a
(npodopueHTaAHOHHDII o
KOMIIOHEHT)
[IpakTuyeckas pabora
Ne 6. Pemienune
bubmuoreka [{OK
IKCIIEPUMEHTAITBHBIX
60 " https://m.edsoo.ru/8175ac
3az1a4 o Teme "A30T u af
docdop u ux o
coenuHeHus"
Yraepoa: HaX0XKICHUE
B TIpUpPOJE,
aJUIOTPOIIHbIE bubnmnoreka HOK
61 MOJIU(PHUKALIHN; https://m.edsoo.ru/1eb19f
(usnueckue u 9e
XUMHYECKHE CBOICTBA,
MIPUMCHEHUE
Oxcup yriaepoaa(1l),
OKCH]I };ne po ;[a((IV)) but6mmoreka [IOK
62 yTIep o https://m.edsoo.ru/dba58a
YTOJIbHASI KUCIIOTA U €€ Jf
COJIH dt
but6mmorexa [IOK
Pemenue 3agau
63 https://m.eds00.ru/6029b
Pa3TUYHBIX THUIIOB
609
64 Kpemuuii: HaxoxieHue bu6muoreka [JOK



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609

B IIPUPOJE, CIIOCOOBI https://m.edsoo.ru/14355
HOJIyYEHUs], 8ab

buzndeckue u

XHUMHYECKHE CBOMCTBA

Oxkcua kpemaus(IV), bubmuorexa [JOK

65 KpEMHHEBAs KUCIIOTA, https://m.edsoo.ru/3170e7
CHJIMKATBI bl
[IpumeHneHne kpemMHus
U €T0 COCIMHEHMI. bu6nmorexa LIOK
CrexJio, ero https://m.edsoo.ru/393cda
66 TIOJTy9E€HHE, BUIbI c0
cTeKIa https://m.edsoo.ru/5823ce
(nmpo¢opueHTAIITIOHHBIH fb
KOMIIOHEHT)
Pewere 3anaq bubnunoreka LIOK
67 https://m.edsoo.ru/b624{8
pa3IMYHBIX THUIIOB 01
Cucremarusanus u bu6nmorexa LIOK
68 00001IeHe 3HAHUH TT0 https://m.edsoo.ru/6e864d
teme "Hemeramnsr" bS
Kontponbnas padota bubmorexa HOK
69 https://m.edsoo.ru/d0484c
o teme "Hemeramisr" 26
AHanu3 pe3yabTaToB bu6muoreka [JOK
70 KOHTPOJIbHOM paboThI, https://m.edsoo.ru/2b7e95
KOPPEKIIHSI OIIHOOK 10
ITonoxeHre METAIIJIOB bubnunorexa LIOK
71 B [lepnoanueckoi https://m.eds00.ru/9839¢c1

CHUCTEMEC XUMHUYCCKUX

6c



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c

AJIEMEHTOB.
Oco0OeHHOCTH CTPOCHUS
3IEKTPOHHBIX 000JI0UYEK
aTOMOB METAJIIOB

Oo6mue puznueckue
CBOICTBa METAJLJIOB.
[IpumeHeHre MeTaioB

bubnunorexa LIOK

72 6 https://m.edsoo.ru/51dac9
B OBITY U TEXHUKE &3
(mpo¢opueHTAIINIOHHBIH o
KOMIIOHEHT)

CruiaBbl METaJIOB.
bubnunoreka LIOK
73 i{opr();gm[ MeTaiion . https://m.edsoo.ru/42b87
NMPOMPOPUECHTANUOHHBIN
2e3
KOMIIOHEHT) -
Pewere 3anaq bubnunoreka LIOK

74 ALY THIIOB https://m.edsoo.ru/e3de37
P b6
DIEeKTPOXUMUIECKUN
PAI HaNIpSKEHUH bubmuoteka [IOK

75 MetasuioB. O0rue https://m.edsoo.ru/94eb37
CIIOCOOBI MOTyYECHUS 7a
METaJIIOB
OGmmas
XapaKTEePUCTHKA
MeTaiioB [A-rpynmbl bubmuoreka [JOK

76 ITepnonnueckoi https://m.edsoo.ru/e12¢26

CUCTEMBI XUMHUYECKHUX
anemeHToB. Harpuii u
KaJIMI: TTOJy4YEHHUE,

b3



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3

dusnveckue u
XHMUYECKHE CBOMCTBA,
MIPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX
COCIMHEHUN

OOmas
XapaKTepUCTUKA
MetauioB [IA-rpynmnsl
Ilepuoanueckoit
CHCTEMBI XHUMHYCCKHX
3JIEMEHTOB. Maruuii u

bubnunoreka LIOK

77 . https://m.edsoo.ru/7¢3e49
KaJIBI[UI: TIOJTyYeHHE, <0
dusnueckue u o
XUMHYECKHE CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX
COEJIMHEHUH
JK&cTkoCTh BOJEI U bubnmnorexa LIOK
78 CITOCOOBI €€ https://m.edsoo.ru/c74bfa
yCTpaHeHHs €9
AMIOMUHMI:
MOJTyYeHUeE, bubnmnorexa LIOK
79 buzndeckue u https://m.edsoo.ru/0e79b2
XUMUYECKHE CBOWCTBA, 66
MPUMEHEHUE
AmMdoTtepHble cBOHCTBa
OKCHJIa U THJIPOKCH/IA bubmorexa HOK
80 https://m.edsoo.ru/5d12d
AJTFOMUHHS, 118

TUAPOKCOKOMIIJICKCHI



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318

AJIFOMHUHUA, UX
IIPUMCHCHUEC

Pemenue 3amau

81 Pa3TUYHBIX TUIIOB
[IpakTrueckas padota
No 7. Pemienue
AKCTIIEPUMEHTAITBHBIX bubmorexa HOK
82 https://m.edsoo.ru/27adaf
3a/1a4 110 TEME 143
"MeTauibl TIIaBHBIX T
noarpymm"
OO6mas
XapaKTEPUCTHKA
METaJUIOB IMMOOOYHBIX bubnuoreka [IOK
83 noarpynn (b-rpymnm) https://m.edsoo0.ru/610d7
Ilepronnueckon 431
CHUCTEMbI XUMHUECKHX
3JIEMEHTOB
dusnveckue u
XHMUYECKHE CBOMCTBA bu6nmorexa LIOK
84 XpOMa U €ro https://m.edso0.ru/9911be
COEIMHEHUH, NX 3
MpUMEHEHUE
Baxnetimme
COCTMHEHUST MapTaHIla. bubnmnoreka [JOK
85 Ilepmanranar xanus, https://m.eds00.ru/039d6
€ro OKUCIUTEIbHBIC 9c8
CBOMCTBA
26 dusnyeckue u bubmuoreka [{OK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/1b7{87



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741

)KeJe3a U ero
COCTUHEHUN.
[Tonyuenue u
MIPUMEHEHHUE CIIJIAaBOB

)Kesesa
dusuyeckue u
. bubnunorexa LIOK
XUMHUYECKHUE CBOICTBA
87 . . https://m.edsoo.ru/2bc0f9
MeOHu U €€ CoeqUHEHUH, 54
X MPUMEHEHNE T
dusuyeckue u
XUMHAYECKHE CBOUCTBA
[IUHKA U €r0 bubnunoreka LIOK
88 COEeUHEHHH, NX https://m.edsoo.ru/b1{2be
PUMEHEHHE. al
"M ApOKCOKOMITIIEKCHI
IUHKA
[TpakTuueckas pabota
Ne 8. Pemenue
bubmmoteka IIOK
IKCIIEPUMEHTATBHBIX
89 https://m.edsoo.ru/a6e352
3a/1a4 10 TEME ca
"MeTasuibl MOOOYHBIX _
noarpynm”
bubnunorexa LIOK
Pemenue 3agau
90 https://m.edsoo.ru/a8b83d
Pa3TUYHBIX TUIIOB %3
0O00011eHne n
but6mmorekxa [IOK
CUCTEMATHU3ALUS
91 https://m.edsoo.ru/e91{e9

M3YYE€HHOT0 MaTepuana
o teme "Metamip"
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KonTponbhas pabota

bubnunoreka LIOK

92 " " https://m.edsoo.ru/83f63e
1o teme "MeTaibl
a3
AHanu3 pe3yJbTaToB bubnmnoreka HOK
93 KOHTPOJIBHOHN paboTHI, https://m.edsoo.ru/9ebff2f
KOPPEKIHSI OIIHOOK d
Ponp xumum B
obecreueHun
. bubnuoreka [{OK
YCTOWYMBOTO Pa3BUTHS
94 https://m.edsoo.ru/080fe1
yenoBeyecTra. [Tonstue 0
0 HayYHBIX METOJIaX -
HCCJICIOBAHMS BEIICCTB
Hay4Hnbie mpuHIUIIBI
OpTraHu3aIuu
XHMHUYECKOr0O bu6nmorexa LIOK
95 IIPOU3BO/ICTBA. https://m.edsoo.ru/2e45a4
[TpoMbInieHHBIE af
CHOCOOBI MOTYYSHUS
BOKHEUIIINX BEIICCTB
XumMudeckoe
3arpsA3HEHUE
P . bubnmnorexa LIOK
KpyXa 171 bl U
96 OKPYAIOMICH CPent https://m.edsoo.ru/9f11bf
€ro IMOCJICICTBHS 51
(nmpogopueHTAUMOHHBbIH o
KOMIIOHEHT)
XuMUs 1 310pOBbE
but6mmorekxa [IOK
YelioBeKa.
97 https://m.edsoo.ru/a65527
JlexapcTBeHHBIE

cpeacTBa
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(npodopueHTAIIMOHHBII
KOMIIOHEHT)

Xumus nmumuy. Ponb
XUMUHU B 00€ECIICUEHUU

. bu6morexa LIOK

98 [THIIEBOH 1 https://m.edsoo.ru/1f7b5b
0e30IMacHOCTH O
(mpo¢opueHTAIINOHHBIH
KOMIIOHEHT)
Kocmernueckue u
HapdroMepHbIC bubmuoreka [IOK

99 1 https://m.edsoo.ru/da42d5
cpeactsa. beiToBas 29
XUMMS
Xumus B
CTPOUTEILCTBE.
Baxweiiume bubmmoteka IIOK

100 CTPOUTEILHbIC 1 1 https://m.edsoo0.ru/61e690
KOHCTPYKIIMOHHBIE 03
MaTepuabl
(mpo¢opueHTAIINOHHBIH
KOMITOHEHT)
XUMHS B CEITbCKOM
XO03SIICTBE. bubmmoteka IIOK

101 Opranunyeckue u 1 https://m.edsoo.ru/fd3958
MUHEpATbHbIE 7d
yaoOpeHus
Cucremarusanus u bubnunorexa LIOK

102 000011IcHIE 3HAHUM 10 1 https://m.edsoo.ru/db979¢
TEME 70

OO01ee KOJIMIEeCTBO YacOB 102
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-31eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMUMHYecKass CBA3b (O- U T-CBSI3b, KpaTHBIE CBA3M), THOpUAM3ALUSL
aTOMHBIX OpOuWTaNiell, KpHCTAIMYEcKash pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeseT, (YHKIMOHANbHAs TpyIa, paauKall, U30Mephl, CTPYKTypHas
dopmyna, umzomepus  (CTpyKTypHas, TreoMmeTpuueckas  (uumc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEAUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YIIeBOIbl, JKUPBI, OCJIKH), MOHOMED, TOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SH/IOTEPMHUYECKUE, PEAKIIUH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOJUTUUYECKON IUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTA U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOrMYECKUE CBEJEHHUS O CBOMCTBaX, COCTAaBE, IOJIY4YEHUU W
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye Hay4HbIE NMPHHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHS[TI/II‘/'I,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IPpHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'O COr03a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HAa3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3ydaeMbIX XMMUYECKUX OOBEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITaCCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCIYy U COCTaBy PEarupyIONIMX BEIIECTB,
TerioBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) W HOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJC€HTHBIE BO3MOXKHOCTH, HUCTIONB3YS MOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTE€TUYECKUE YPOBHU




ChopMupOBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IIPH KOTOPBIX
9TH PEeaKUUU UIAYT JI0 KOHIIA

peakuuii TUAPONIN3a, peakui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCOUHCHHI OT KpaTHOCTH MW THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHBIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

XapaKTCPHBIC XHWMHUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETHl 1O XUMHUUYECKUM
dbopmysiaM W ypaBHEHHUSM XHUMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BEITUYUH:

Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJAaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW MJIM 00BbEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIHH

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA




11

12

Bnangenue cucrteMol 3HaHHM O METOJAX HAYYHOI'O MO3HAHUS SABJIECHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUS XHUMHUYCCKHX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUYHYIO IpPUPOIY; s IHPUHATUSA

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
JKCIIEPUMEHT (TIOJyuyeHHEe U U3YYeHHE CBOMCTB HEOPTaHHYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJACOJEPIKAIIMX OPTraHUYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHMIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IpaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
o0opynoBanuem; GOpMyIHPOBATH 1SN MCCICIOBAHUS; MPEICTABIATH B
paznuuHOil opMe pe3yNbTaThl DJKCINEPUMEHTA, aHAIW3UPOBATh W

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMaLMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaINH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIU3UpOBaTh XHUMHUYECKYI0 HH(POpMALHIO,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOI1 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTesidl IpeENeIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKaA




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucrtema xumudeckux dsiaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MexMoIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOIO CTPOEHMS. THIbl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKI

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHM4eCcKOi XUMHUU. 3aKOH COXPAHEHHUsI MacChl BELIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie A dekTh XUMHUYECKUX peakiuil. TepMoxumMuieckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

1.10

OnexTponutuyeckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PpAacTBOPOB BEIIECTB: KHCIasi, HEWUTpaibHas, IienouyHas. CreneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa

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

CriocoObl BEIpaKEHHS KOHIIEHTPAIUU PACTBOPOB: MAacCOBasi JA0JIsI pACTBOPEHHOTO
BELIeCTBa, MOJIApHAs KOHILEHTpauMs. HachllleHHble ¥ HEHaChIIICHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBeeHne BEmecTB B cpenax C

pa3zHbIM 3HaUeHHeM pH. MeTopl 2IeKTpOHHOTO Oaanca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKkux

BEILIECTB

2.2

23

24

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, KeJie30, MEJb) M HMX coeauHeHHi. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpeMHHUS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHennii A.M. byTiiepoBa. YTrinepoJIHbIil CKeJIeT OpraHUuYeCKOW MOJIEKYJIbI.
KpaTHOCTh XUMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpHAM3AIIN
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHYECKOTO

cTpoeHus Moseky. ['omonoru. ['omonornuecknii psa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMartudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykseoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinena

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOr€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuu MpPHUCOCAUHCHUA

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. [lomyuenue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuum 3amemeHus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: pEaKUUH  AIEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Tonyona. llomydenwe OeH3ona.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoina. [lomumepusanus crupoa.

Crioco0b1 IMOJIYUCHHUA U IPUMECHCHUE apOMATUUYCCKUX YITIEBOJOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS  HAJIWYMS
TUIPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyuenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne deHona

3.12

3.13

3.14

Anpaeruipl. XUMHYECKHUE CBOMCTBA TMPEACIBbHBIX albJCTHIOB: THAPUPOBAHHUE;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWIbHYIO TPymHmy (peakius «cepedpsHOro
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (II). [Tomydyenne npeaenbHbIX
aNbJETUIOB: OKHUCJIEHUE CIHMPTOB, THUIpaTalus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. Ocobennoct PCaKnu OKUCICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB, albICTUIOB. BbIcIIne MpeneabHbIe U

HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOMY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX >(QUPOB B
MUIIEBOW M NapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TMOJYYEeHUs COJeH BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKUE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTUEM CIHPTOBBIX U




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaomuye M HEBOCCTaHABJIMBAIOIIME  aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, MMKOreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOIreHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIMH Kak MPeACTaBUTENIb apOMATUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHUJIMHA: B3aUMOJCIHCTBHUE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. IlomyyeHue aMUHOB aJKUJIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMHUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, NEHATYypalllsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa IOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJIHUMEPOB OT
cTpoeHHus: MoJieKyJd. OCHOBHBIE CIOCOOBI TONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcaruu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnuecKux COeIMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocrtaB HehTH U e€ nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTJIEBOIOPO/IOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalollled cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, arMochepsl, ¢haopbl U payHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOZOB U TMOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HCTOYHHKHU SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYUCHUSA XUMHNYCCKHUX




BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetauryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennast ~ opranuueckas  xumus. Cpelpp€  UIs1  OpraHUYECcKOi

MIPOMBILIIEHHOCTH
5 Tunbl pac4€THBIX 3a7a4
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce WK 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKLINHU BEIIECCTB
5.2 Pacuérel TerioBoro a¢dexra peakiun
53 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEaKIUIX
5.4 Pacuérer macchl (00bEMa, KOMUECTBA BEIIECTBA) POAYKTOB PEAKIIHH, SCITH
. OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérbl MmaccoBoil i 00BEMHON JOIM BBIXOJA POAYKTA PEAKIIUH OT
. TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYyKTa PEAKIINHU, €CIH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOM J0JIECH
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonb30BaHNEM MOHIATHI «MaccoBas OIS, «MOJISIpHas
' KOHLICHTPALIUS», «PaCTBOPUMOCTbY
Haxoxnenue MonekysipHOi GopMyIibl OPraHU4YeCKOro BEIIeCTBa 10 ero
5.8 IJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIINX B €70 COCTaB, UJIU 110

MIPOTYKTaM CTOPAHMS




Ilepeuenb 000pyI0BaHUSA, CPEACTB 00Y4YeHHSI M BOCTIMTAHMS IIEHTPA
TRA ‘. POCTA  ofpasoBanmsi  €CTECTBEHHO-HAYYHOW M  TEXHOJOTHYECKOM
HanpasJjieHHOCTH «Touka pocray.

HaumenoBanne 060py10BaHHS:

e I[ludpoBas mnabGopatopus 1o xumMuu (yueHuwdeckas) OOecrieunBaeT BBINMOJHEHUE
1abopaTopHbIX pabOT MO XUMHHM HAa YPOKaxX B OCHOBHOHM IIKOJE M MPOEKTHO -
UCCJIEIOBATEIILCKOM 1eATEbHOCTH YUaIluXCsl.

Komnuexkranus:

1. becnipoBoAHON MYIBTHAATUMK MO XUMHUU C 3 -MsI BCTPOECHHBIMU JaTUYUKaAMHU:

2. Jlaruuk pH c¢ numana3zonoMm wusMmepenuss He yxe uem or 0 mo 14 pH -/latumk
3JIEKTPONPOBOAUMOCTH C JIMara3oHamMu udmepenus He yxe yeM ot 0 no 200 mxCwm; ot 0
10 2000 MmxCwm; ot 0 10 20000 MxCwm

3. JlaTuuk TeMIieparypsl C 1Mana3oHOM U3MepeHus He yxe yeM oT -20 no +140C
4.01nenbHble JaTUYUKU: J[aTUMK ONTUYECKOU MIJIOTHOCTH 525 HM

- Akceccyapsol: Kabens USB coeaunuTenbHbIN

-3apsiaHoe yctpoiictBo ¢ kabenem miniUSB -USB Anantep Bluetooth 4.1 LowEnergy

-Kpartkoe pykoBoACTBO MO AKCIUTyaTaluy HUPPOBOM 1ab0paToOpuu.
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Epemun BB wu gap. Ilporpamma kypca xumum jia  8-11  kmaccoB
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Ky3bmenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusiMu. — M.: OHHKC,
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I'muaka H.JI. O6mas xumus: yuebnoe nmocobue / H.JI. I'munaka. — M3a. crep. — M.:
Knopyc, 2016.
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xumun. — 2022.
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