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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMUU Ha YpPOBHE cpefHero oOiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DefepaibHOM TOCYIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJNOKeHH «Crparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HaydyHOro oOpazoBanus ywammxcs 10-11 xmaccos.
N3yuyenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOro 0O0y4YeHHs, MpU3BaHO oOOecmeunuTh 00Ie00pa3oBaTENbHYI0 |
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KHU3HHU B COIUYME, a TaKXkKe s
MPOJIOJDKEHUs O0y4YeHHUs] B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTIINH.

B mporpaMme 1o XuMMHM Ha3HAa4€HUE MOpeaMeTa «XHUMHS» IOIy4daeT
NoApOOHYI0  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peanu3alus KOTOpoil o00ecrneuynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OmpeieSIeHHe: TPUHIIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM aTrTecTtani B (QopMe €IUHOrO0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneNeHue M CTPYKTYpHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XUMHH HpPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHON COCTABIISAIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUST Ha YPOBHE CpEaHEro ooOmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpraHU3alUsSIX CPEIHEr0 MPOPeCcCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeamera «XuUMHUS» OPUEHTHPOBAHO TaKKe Ha pElIeHHe 3aj1ay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJEp>KaHUS 3TUX KypCOB B MporpaMme MO XHMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHH, OTHOCALIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHMs NpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH npu e€ oOpa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTHU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS JUIsl KJIACCOB OMpeeaEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHUE OYIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuayia 1o obmel xumuu. [lpu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTh Al Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAaX IIPENCTABUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypa».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHHUA, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHUM, JIEKAMX B OCHOBE XHMHUYECKOHN
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKHUX 3HAHUU Ui OOBSCHCHHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON 0€301acHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe APPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj alkaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKAHOB, SP -
ruOpuau3alusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMY, TUPOJIN3a, KPEKUHIa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmylia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIECHUS B (-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3osna. dusnyeckue CBOICTBA apEeHOB. XHMHYECKHUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedgTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHd. B3auMoaencTBUE MUTaIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpALICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTtBeHHOe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHUS, B3aUMOJIECUCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I ostyueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHWYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUuU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

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

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJydyeHHe >PHUpPoB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOIO CIIMPTA B AJIBAETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOWCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHnvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusiHUE TPyl aTOMOB B MOJEKyJie aHuInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucoTel. HomeHknaTypa u nuzomepusi. OTaenbHble IPEeICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3N4Yeckue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. [lepBuuHas, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHe O€NKOB B BOJE, JAeHATypalus OEeNKOB MPU HArpeBaHHUM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe — opraHhyeckue — coeaumHeHus» U «Pacmo3naBanume
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIbl
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. Xumudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NMEpUOANYECKOrO 3aKOoHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BonopoaHnas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [lpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEeKThl XUMUYECKUX PEaKIui.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKInh. XUMHUECKOe paBHOBecue. KoHcranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpoIlECChl OKHCIEHHS W BOCCTAaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeielieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEIUHEHHU.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTramuibl W CIUIaBb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATIOMUHUA M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl IMpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CJIH OJIHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOJIYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS» OTPAKaIT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIBHOM M TMPAKTUYECKOW JAEesSTEIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSI3aHHBIC C XUMUUYECKHUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHON HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I11€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

HaJIMYusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W Ba)XHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUM, YMEHHUSI JeaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON JeATEIbHOCTH;

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

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasiuyHbIX cepax mpodeccnoHaIbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MMOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH PEIIeHWH Y4YEeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ JUaIOra U/ uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisass €€ Leaud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJlIn3a H
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha yriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaTbl MPEACTABICHBI 110 TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckas XUMHS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JJaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENIE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, s-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, TIHOpuAM3alMs aTOMHBIX OpOuTajiei, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M IHPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalICHUS BHEPrUM TMpPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIHE B OCHOBE
NOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIM U Me30MEpHBIN 3 dekTsl, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPadOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BELIECTB ISl WIUTIOCTpAIUU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh IPUHAJJIEKHOCTh H3YyYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COEIWHEHWH, JJaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOU
HoMmeHkiatype (IUPAC) u npuBOIuTh TpUBHAIbHBIE Ha3BaHUSA JIS OTAEIBHBIX
IpEJICTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJIEH, AlleTWJIEH, TOJYOJ, TJIULEPHUH,
ATWIEHIJIMKONIb, (PEHOI, (QopMalblIerujl, aueTalbJeruj, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTUHOBAsI KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUSl OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHUYECKUX COEIMHEHUAX (KOBAJIEHTHAas W MOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

c()OPMHPOBAHHOCTh ~ YMEHHMI  XapakTepuU30BaTb  COCTaB, CTPOECHUE,
du3NUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB, aJIKaIUECHOB,
QJIKWHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, aJbIECTHJIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTBIX U CIOKHBIX 3(DUPOB, KUPOB, HUITPOCOESAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHMYECKMX PEAKIUA C MCHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HA KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH Y THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSHHS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATDH 3TH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MPUMEHSTH OCHOBHBIE onepauuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALIMIO, BBISIBJIEHUE MPUYMHHO-CICICTBEHHBIX CBS3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMMAaHUS CYIIHOCTH MAaTEpUaJbHOTO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKHUX PEAKIMI C UCIMOJIb30BaHUEM (DU3HMUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIC 3HAHUS TSl IPUHSITUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYalMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMM YIJIEBOJOPOAOB pPAa3IMYHBIX KJIAacCCOB U
KHCIJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIEPUMEHTAIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJICAOBAHMS, TMPEACTABISATH B Ppa3nuuHON (opme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOI NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKpPYKaIOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBol nHGopManuu, MIHTEpHET U Jpyrue), KpUTUYECKH



aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbarpiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(OPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAAHHHM HOBBIX MaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHH PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOH  XUMHYECKMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAIONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJICKTPOJUTHYECKAsT JIUCCOIMAIIMSA, CTENEHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUECKON TUCCONUALNM, TEPUOIUUECCKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepPHbIC NPU3HAKU TOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMsI HCIIOJI30BATh XMMHMUYECKYI) CHMBOJIUKY IS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  pEaKLu,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3U (KOBAJIEHTHAs,
WOHHAasA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAJIMYECKOW PpEIIETKU
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM u
JIOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBSA3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHE! OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiau3aropa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
U. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE MOAYPOBHU», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenzeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME T€HETUYECKOM CBA3M MEXKAY HEOPTraHWYECKHUMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiii MOHHOr0 OOMEeHa MyTEM COCTAaBJICHUS] UX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHMM ¢ YYETOM MX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHUSl XapaKTEpPU30BaThb XUMUYECKHUE PpEaKIUH,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHUI O METOJax Hay4YHOI'O
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHHS XHMHUYECKUX SIBIICHHH, HMEIOIIMX MECTO B MPUPO/IE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MNOHATUSAMU U TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETBHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HA4YE€HHUsS BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MAacCOBOM J10J€l pacTBOPEHHOTO BEIIECTBA WJIM JaHO B U30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHMUECKUX BEUIECTB, ONpPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJII0IeHHEM TIpaBWJI 0€30MacHOro oOpalleHus ¢ BELIECTBAaMH U JJaOOpaTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



pasnu4HON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyno u jabopaTopHbIM O0O0OpyJOBaHHEM, OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl U JOCTHUKEHUsS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3IMYHBIX UCTOYHHUKAX (Hay4dHAs U y9eOHO-HAyJHAs
JUTEpaTypa, CpeicTBa MaccoBOi nH@popMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbarpbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTraHUYECKUX coelMHeHU A. M 8 1 bubmorera [JOK
' P P 8 Y hittps://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8 1
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69dfe50
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorexa [TOK
' yp a https://m.edso00.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 9 1 Bubmiorexa HOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 2 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 2 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 1 bubmuoreka [{OK
' KHU3Hb https://m.edso00.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MpeJICTaBICHUE O 1 bubmorera [JOK
p https://m.eds00.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
COCTUHEHUN
bu6mmoreka [IOK
2 CrapToBasi KOHTpOJIbHas padboTa 1 1
p p P https://m.edsoo.ru/Oce6fd4c
DNEeKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (OCHOBHOE U
3 BO30YKIEHHOE COCTOSTHUS). 1 bubmuoreka [JOK
BanenTHbIe BO3MOXKHOCTH https://m.edso0.ru/8d39f5c8
aToma yriepojaa
Xumuyeckas CBs3b B
OpraHUYECKUX COCTUHEHUSIX.
4 MexaHu3MbI 00pa30BaHUS 1 bubmorera [JOK
. p https://m.edsoo.ru/9e595ch8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
OpraHUYEeCKUX COCIMHEHUN A.
bubmuorexa [JOK
5 M. bytneposa 1

Bunsl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.

https://m.edsoo.ru/b0e61661
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OneKkTpoHHbIE AP PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauuu u

6 cucTeMaTHJecKas BHGJ_IHOTeKa HOK
somenkarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnuoreka [IOK
OPraHN4eCKON XUMHH https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u 0000IICHIE bubmuorexa [JOK
3HaHUI MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,
oburas popmyrna,

9 HOMEHKJIATypa U U30Mepus, bu6nuorexa [IOK
JJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3nvecKkrue U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA aJTKaHOB https://m.eds00.ru/3137711c
HaxoxxneHnue aJikaHoB B

11 npupojae. CriocoOsl MoTyuyeHus bubmmorexa [OK

https://m.edso00.ru/259b0as5b
Y IPUMEHEHHUE aJIKaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1
12 M30MepHsi, 0COOCHHOCTH bu6mmorexa [IOK

CTPOCHHS U XUMHUYECKHX
CBOWCTB, CIIOCOOBI MTOJTyYEHHS U
IIPUMEHEHNE

https://m.edso00.ru/156730d2
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Pemrenne pac4€THbIX 3a1a4 Ha
OIIpEeEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHUYECcKOro

bubmuoreka [JOK

13 BEIIECTBA IO MACCOBBIM JOJISIM https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJISAILINX
B €r0 COCTaB.

AJIKEHBI: TOMOJIOTHYECKHUH P,
obmras popmyrna,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LiuC-

TpaHC-U30MEpHs AJTKEHOB
Ou3nyeckue 1 XUMHUIECKHEe
15 cBolicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
https://m.edso0.ru/21069ccd
MapkoBHHUKOBA

16 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o

17 teMe "[lonydyenue sTuieHa u Bubmmorexa LIOK

N https://m.edso0.ru/0941eed8
M3y4YEeHUE €ro CBONCTB
Pemrenue pacu€THbIX 3aa4 Ha

18 ompeieTICHUE MOJIEKYIITPHOM bubnmoreka [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaaMeHbl: CONpsKEHHBIE,

M30JIMPOBaHHbBIE,
bubmuorexa [JOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a
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20 XUMHUUYECKHE CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MoTyueHus: U bubnnoreka [JOK
MIPUMEHEHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJIMUHHCTpATHUBHAS bubmuoreka [JOK

22
KOHTpOJIbHAsI paboTa https://m.edso0.ru/68b6cc4c
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmras popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U bubmmorexa [IOK

23
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edso00.ru/23493a93
MOJIEKYI, (pU3MUecKre CBONCTBA
XUMUYeCcKHe CBOMCTBA AJIKMHOB
KauectBennsbie peakinuu Ha bubnmoreka [JOK

24 .
TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl TTOTy4eHHS U bubnunoreka [JOK
MPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 ABHEHMIO XUMUYECKOMI bubmmorexa [TOK
P https://m.edsoo.ru/5db8e526
peakiuu

97 CucremaTu3aius 1 00001IeHNE bubmmoreka [JOK
3HaHUM 110 TEME https://m.edsoo.ru/5db8e526
ApEeHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyna,

28 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubnnorexa [JOK
MIPOCTPAHCTBEHHOE CTPOECHUE https://m.edso0o.ru/a92a7094
MOJIEKYJ O€H30J1a U TONyOa, UX
(dusnueckue cBOicTBa

29 XWMHYECKHE CBOMCTBA apPEHOB: bubnuoreka [JOK
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pCaKknuuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4

XUMUYECKUE CBOMCTBA APEHOB:

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

31 Oco0EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOWCTB CTHUpOJIA https://m.edso00.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOU bubnmoreka [JOK

32
(hOopMyIIbl OPraHuYecKoro https://m.edso0.ru/53461a2c
BelIeCTBa

33 CriocoObl ToTy4eHus U bubnmoreka [JOK
IIPUMEHEHNE apeHOB https://m.eds00.ru/6f717d09
I'enetnueckas CBS3b MEKAY

34 A3JTUYHBIMH KJIacCaMH bubmmorexa [JOK
P https://m.eds00.ru/6f717d09
YTJIEBOI0POIOB
Pacuétel 10 ypaBHEHUAM

35 XUMHYECKHUX PEAKIIHM. bu6nuorexa [IOK
Cuctemaru3zanus u o0o0meHne https://m.edsoo.ru/6f717d09
3HAHUM MO TeME

36 IIpuponnsiit ra3. [lomyTHeie bubnuorexa [JOK
He(TSIHbBIE ra3bl https://m.eds00.ru/6f717d09

37 KameHHbIi1 yrosb 1 IpoTyKThl bubnnoreka [JOK
€ro nepepadoTKu https://m.edso00.ru/69b3398b
Hed1b 1 cioco6sl e€

38 nepepabotku. [Ipumenenne Bubmorexa LIOK

pep P https://m.edsoo.ru/21f9de78

MIPOJYKTOB MepepaboTku HedhTH

39 I'enernueckas cBsA3b MEKIY bubnuorexa [JOK

Pa3JIMUHbIMU KJIaCCaMU

https://m.edso0.ru/21f9de78
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YII€BOJOPOIOB

40

41

42

43

44

45

["anorenonpoun3BoIHBIC
YIJIEBOJIOPOIOB: SIEKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHUSI
rajoreHa

[eiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTrajJoreHaaKaHoOB C MAarHUEM U
LIUHKOM

KoHntposbHas paboTta mo teme
"YraeBogopoib"

Cucremaruzanusa 1 0000IIeHNE
3HAHUU TIO pa3aeny
"VrneBomopoasr"

[IpenenbHbIe OAHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHHe
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
kinaccudukanys, puznyeckue
CBOMCTBaA

XHUMHUECKHE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CITUPTOB

CriocoOsl mostyueHus: u
MIPUMEHEHUE OJJHOATOMHBIX
CIIUPTOB

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

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

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

bu6mmoreka [JOK
https://m.edsoo0.ru/95c9e298

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

bubnmoreka [JOK
https://m.edsoo.ru/26ee34fe
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AAMMHMCTpaTMBHaﬂ KOHTPO/1bHAA

bubmuoreka [JOK

46
paboTa https://m.edsoo.ru/484100000000000
[Ipocteie 3dupsr:

47 HOMEHKJIaTypa U U30MEPHs, bubnmoreka [JOK
0COOEHHOCTH (PU3UYECKUX H https://m.edso0.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

STUJICHTJIMKOJb U TNIMLEPHUH, UX bubmmoreka [JOK

48
(hbU3UYECKHEe U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
Crioco0pl mostyueHus u

49 MIPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (du3nyecKkre CBOMCTBa bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHOIa
bu6mmoreka [JOK
1 X i

° MMHUHECKHE CBOHCTBA (peHONa https://m.edso0.ru/037ca5f9

59 CriocoObl TTOTy4eHHS U bubnunoreka [JOK
IpUMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2.

53 Pemrenue skcnepuMeHTaIbHBIX bubnmoreka [JOK
3ama4 o teme "CnupTsl U https://m.edsoo.ru/fd0ced09
¢beHnomnsr"

54 Cuctemaru3zanus u o0o0meHne bu6morexa [IOK
3HaHUH 110 TeMe https://m.eds00.ru/1810ch9b

55 Anpaerunsl 1 KETOHBI: bu6nmoreka [JOK

AJIEKTPOHHOE CTPOCHHUE

https://m.edsoo.ru/b139beaa
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KapOOHUJIbHOMU I'PYIIIbI;
TOMOJIOTHYECKHE PAIBI, 00IIas
dopmyna, u3oMepus 1

HOMEHKJIaTypa
AnbJieruibl 1 KETOHBI:
56 (u3nUecKre CBOMCTBA; peaKuu bubmmorexa [JOK
P https://m.eds00.ru/c887425¢
MIPUCOCTUHEHUS
Peakuuu oxkuciaeHus u
57 Ka4eCTBCHHBIC PCAKIIHH bubmorexa HOK
peakl https://m.edsoo.ru/a393baad
aJbJICTHUI0OB U KETOHOB
58 CriocoObl nosryyeHust bubnuoreka [IOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepus 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, HX bubmorexa HOK
p o https://m.eds00.ru/700cc87b
(bu3nueckue cBOcTBa
XUMHYECKHEe CBONCTRA
61 MpeACIbHBIX OJJHOOCHOBHBIX bubmorera [JOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EHHOCTH CBOWCTB
62 MYypaBbUHOMN KUCJIOTHI. bubnuorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
63 Oco0EHHOCTH CBOWCTB: bubmuoreka [JOK

HCIIPCACIIbHBIX U

https://m.eds00.ru/83a08773
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apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNN BBICIIAX
KapOOHOBBIX KHUCJIOT

ITonsATHE O IPOU3BOJHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObl mostyueHus u
65 MIPUMECHEHHE KapOOHOBBIX bubmorexa LIOK
P p https://m.eds00.ru/7¢065c9d
KHCJIOT
CrnoxxHbie 3GupsbL:
TOMOJIOTHUYECKHH psiJi, oO1as bubnuoreka [JOK
66
dbopMmyIa, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3ndecKnue U XUMUYCCKHUE bu6mmoreka [JOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THbIxX 3a1a4: 1Mo
ABHEHUIO0 XMMHYECKON
68 yzalc WU, Ha ONIPEJICIICHHE bubmoreka LIOK
peaKIH, . peA https://m.edsoo.ru/ad6b94b2
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3.
69 Pemrenne skcriepUMEHTAIBHBIX bubnnoreka [JOK
3anad o reme "KapOoHOBEIE https://m.eds00.ru/486671fb
KHUCA0ThL. CloxxkHbIe 3GUpHI"
XKupsl: ctpoenue, puznueckue
. bubmuorexa [JOK
70 1 XUMUYECKHE CBOWCTBA

(runponus)

https://m.edsoo.ru/al9c5h98
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OcoOeHHOCTH CBOMCTB KHPOB,
COJIepIKaIUX OCTATKH

bubmuoreka [JOK

71
HEMPEeIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCIOT. JKupsl B Ipupoie
Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX
72 Moroliee aerctaue. [lonstue o bubmorexa LOK
mee A ’ https://m.edso0.ru/3c566565
CHUHTETHYECKUX MOIOIIAX
cpencrBax (CMC)
I'eneTnyeckas CBsI3b
73 YTJI€BOIOPOAOB U bubmmorexa [IOK
KHUCJIOPOJCOAEPIKAIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM bubnuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edso0o.ru/56790c96
75 AJIMUHHCTpaTUBHAS bu6mmoreka [JOK
KOHTpOJbHas paboTa https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucThKa
76 YTJIEBO/IOB U KJlaccu(UKanus bubnuorexa [JOK
yIIeBOJIOB (MOHO-, TU- U https://m.edso0o.ru/7a9693al
TIOJIMCaXapHU/Ibl)
Mounocaxapupsl: puznueckue
77 CBOMCTBA U HaXO0XJIEHHUE B bubmmorexa [TOK
a https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHne rroKo3sl, e€
78 — bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HEIESITSIIbHOCTH OpraHu3Ma
b K
79 Jucaxapupl: caxaposa, ubmmorexa O

https://m.edsoo.ru/eb0384e7
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MaJjbTO03a U JIAKTO34.
Haxosxnenue B mpupone u
MIPUMEHEHHE TUCAXaPHJIOB

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3nyecKue u

bubmuoreka [JOK

80
XHUMHUYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHCHHE
81 [TonsiTue 06 UCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemrenue pacueTHbIX 337124 Ha
82 ompe/IeICHUE JT0IM BbIXOAa bu6mmoreka [JOK
MPOJIYKTa PEakLUu OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOYKHOTO
KoHntposbHas paboTta 1mo teme
83 "Kucmopoacoaepkariie bubmiorexa HOK
POACOACPAATL " https://m.edso00.ru/08d4364c
OpPraHUYECKUE COCTUHEHHS
84 Pemrenue pacueTHbIX 3a1a4 bubmmorexa [TOK
p a https://m.edso0.ru/42c6678e
AMUHBI: K1accudukarus,
CTPOCHUE MOJICKYJI, 00IIast
85 (p(f MyJa I/I30MeyI/I}I Bubnuorexa LIOK
pMYTI8, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3HUYECKUE 15.04.2025
CBOMCTBA
86 XUMHUYECKHE CBOMCTBA 16.04.2025 bubmuorexa [JOK
ann(paTHUIECKUX aMHUHOB https://m.edso0.ru/1bc5cf80
AHWIIVH: CTPOCHHUE AHWINHA,
87 0COOEHHOCTH XUMHUYECKHUX bubmmorexa [TOK
17.04.2025  https://m.edsoo.ru/39cd21f1

CBOICTB aHMJIMHA
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CriocoObI mostyueHust u

88 MpUMEHEHUE aTu(aTHIECKUX bubmmorexa [JOK
P 22.04.2025  https://m.edsoo.ru/eal38763
aMHUHOB
AMHUHOKHUCIIOTBI: HOMEHKJIATypa
89 1 u3oMepus, GU3nIecKue bubmmorexa [IOK
cBorctBa. OTaenbHBIE 23.04.2025 https://m.edsoo.ru/d1773e80
MIPEJICTABUTENH 0-aMHHOKHCIIOT
XHUMHUYECKHUE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUECHUE buGnnorexa [IOK
C https://m.edsoo.ru/77df705a
amMuHOKuCIJIOT. CHHTE3 U 24.04.2025
THJIPOJIU3 TIEITHIOB
benkn xax npupoaHsie
91 IIOJINMEDEIL; (I))T ; TYpBI OEIIKOB bubmnorexa [IOK
pol ¢Tp yKU yp 29.04.2025  https://m.edso0.ru/429e9899
XUMHYECKHE CBOMCTBA OEIIKOB
A3oTtcoaepikaiiue
reTepOLMKINYECKUe
92 coenuHennsa. HykienHoBble bubmnorexa [IOK
N Y https://m.edso0.ru/6237306d
KHCIIOTBI: COCTaB, CTPOCHHE U 30.04.2025
Ouosoruyeckas poib
[TpakTuueckas padorta Ne 4.
Pemenue skcriepuMeHTATbHBIX
93 JaM1aY 110 TeMe bubmuorexa [JOK
A https://m.edsoo.ru/521d1431
3oTCoNCpAKAIIe 01.05.2025
OpraHUYeCKHUE COCTUHEHUA"
bubmuorexa [JOK
94 Perenue 3a1au 06.05.2025
a https://m.edsoo.ru/8e3c02d1
95 Pemrenue 3amay mo reme 07.05.2025 bu6nmoreka [JOK

"Pacnio3zHaBaHMe OpraHUYECKUX

https://m.edsoo.ru/bde3fdf6
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coequHeHnn"

KonTponbnas pabora no teme

bubmuorexka [JOK
% AL " 1 https://m.edsoc])_.[ ru/ce561bc7
OpraHUYeCKUEe COCTUHEHUS
OCHOBHBIE TIOHATHSI XUMHUH
BBICOKOMOJICKYJISIPHBIX
97 COEIMHEHUN U METOIbI UX 1 Enbmaorexa IOK
https://m.edsoo.ru/7aaé3ebd
CUHTE3a —II0JIMMEPHU3aIHs 1
TTOJTUKOHICHCAITHS
08 [Inactmaccel. YTunuzanus u 1 bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
DJ1acTOMEphI: HaTypaabHBIN
99 CI/IHTeTI/I‘IeI:ZJKI/Ie K:];yxn 1 Bubmorexa LIOK
https://m.eds00.ru/246103ec
Pe3una
100 MNTorosas KOHTPONbHasA paboTa 1 bu6mmoreka [IOK
https://m.eds00.ru/5963a601
BonoxHa: HaTtypanbHEIE,
HCKYCCTBEHHBIE, bu6mmoreka [IOK
101 1
cuHrerndeckue. [lonmumepsl https://m.edsoo.ru/3aebd77a
CHEIUAaTLHOTO HA3HAYCHHUS
O06o001meHre U CHCTEMAaTH3aIIHS
102 M3y4YEHHOT0 MaTepHalia 1o Teme 1 bubnnoreka [JOK
"BpICOKOMONEKYISIpHBIE https://m.edsoo.ru/6a22b1e8
coeguHeHus"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 Atom. CocTaB aTOMHBIX sIIEp. 1 bubmuorexa [{OK
XUMHYECKUN dJIeMEeHT. M30Tombl https://m.edsoo.ru/59c112ee

bubnunoreka LIOK

2 CrapToBasi KOHTPOJIbHas padboTa 1 1

P P P https://m.edsoo.ru/b4d9fffa
CtpoeHue JIEKTPOHHBIX 000JI04eK

3 aTOMOB, KBAaHTOBBIC UHCIIa 1 bubnunoreka LIOK
Knaccudukanus XuMuaeckux https://m.edsoo.ru/61294af9
9JIEMEHTOB (s-, P-, d-, f-3;meMenTHI)

4 Pacnpenenenue 351eKTpOHOB 11O 1 bubmmnoreka HOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOH(PUTYpAIIH aTOMOB

5) BHGMGETOB B OCHOEI)-IOI\?IIII)/I 1 bubmorexa HOK

B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT

5 OJeKTPOHHbIE KOH(PUTypallMii HOHOB. 1 bubmuoreka [IOK
DIIEKTPOOTPULIATETLHOCTh https://m.edso0.ru/a0764b24
[lepronnueckuii 3aKOH U
[lepuoanueckas cucteMa XUMHUYECKUX

7 snemenToB JI. 1. MenzaeneeBa, cBiI3b C 1 bubnnorexa [JOK

N ; ’ https://m.eds00.ru/16957c01
COBPEMEHHOI TeOopuel CTpOoeHus
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 1 bu6muoreka [JOK

XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX

https://m.edsoo.ru/f8468927
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MMHU MIPOCTBIX U CJIIOKHBIX BEHIECTB IO
rpynmnam u nepuojam

KonTtponpsHas pabora mo Temam
"Crpoenue atoma. Ilepnoanueckuit
3akoH U llepuoanueckas cucrema

bubnunoreka LIOK

o XUMHUYECKHX 3neMeHToB /. U. https://m.edsoo.ru/8fad2942
MenneneeBa", "CTpoeHue BelecTBa.
MHoroo6pa3ue BemiecTs"
Bunsl xumMuueckoil cBsa3u. MexaHu3MEbl

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMoneKynspHble B3aUMOICHCTBUS
BaneHTHOCTh U BaJICHTHBIC

11 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [{OK
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJH C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHHUEM

12 [IpeacraBneHuss 0 KOMILUIEKCHBIX bu6nmorexa LIOK
COEMHEHUSIX: COCTaB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonIeKyasipHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHHUA. THmbl bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.

14 [IpencraBienue o KOJIOUIHBIX bubmorexa TIOK

https://m.edsoo.ru/da2c70e4

pacTBOpax
WcTrHHBIE pacTBOPHI: HACHIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

Kpucrannoruapatst

https://m.edsoo.ru/e9ccdd8d
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CriocoObI BEIpaKEHUST KOHIICHTPAITUT

bubnunoreka LIOK

16
pacTBOpPOB https://m.edso00.ru/328e653a
Pemenue 3aga4 ¢ ucnoyib30BaHUEM

17 TIOHATHH ""MaccoBast 10715 bubmuorexa [IOK
pacTBOpEHHOrO BeniecTa', "MoligpHas https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"

18 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Knaccudukanuss XaMHUUECKHX peaKInid
B HEOPTraHUYECKOW U OpraHUYCCKOMN

19 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/8d2c6a3a
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKHUX PEAKIIHSIX
TennoBble 3¢ (HeKThl XUMUYECKHX

20 eakui. TepMOXUMHUYECKIE bubnmorexa [JOK
P - P https://m.edsoo.ru/70a60aa4
ypaBHEHUS
Breruucienus mo ypaBHEHUSIM

21 XUMHYECKHX eal}cllr_)mﬁ Hu bubnmorexa [IOK

P https://m.edso0.ru/6335cdd2
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
22 3aBHCUMOCTH OT Pa3JINYHbIX (PaKTOPOB Bubmmorexa [IOK
P POE- https://m.edsoo.ru/d1db86da
Karanus u xatanuzatopsl

23 ALMUHUCTPATUBHAA KOHTPOIbHasA paboTa bubmorexa HOK

https://m.eds00.ru/87b13954

24 ['oMoreHHbIE U TE€TEPOreHHbIE PEeaAKIIUU bubmorexa [TOK

P peaKt https://m.eds00.ru/87b13954
bubnuorexa [JOK

25 [IpaxTuueckas padora Ne 1 o reme 1

https://m.edso0.ru/87b13954
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"BausiHue pa3nuYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakuu"

OOpaTtumbie ¥ HEOOPATUMBIE PEaKIIUU. bubnmnoreka HOK
26
XHUMHYECKOE PAaBHOBECHE https://m.edsoo.ru/1facaldl
97 OO6paTtumble U HEOOpATUMBbIE PEaKIUU. bubmmoreka [JOK
XUMHUYECKOE paBHOBECHUE https://m.eds00.ru/30952f9b
[IpakTrueckas padora Ne 2 o teme
28 "BimsiHue pa3nudHbIX GaKkToOpoB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHS
DIEKTPOTUTHYSCKAST TUCCOLIUAITHS.
29 CI/IJII)HI;IG U clia0bie 3JIIIGK (I)IJII/I;II)I bubmmorexa [JOK
P ‘ https://m.eds00.ru/5f766bdf
CreneHp AMCCOLUALIUA
Honnoe npoussenenune Boasl. Cpena
30 BOJTHBIX :CTBO OI[B Bono Ho HHII)?I " bubmmorexa [JOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneil. Peakium,
31 1} (I)[feKan ue B aCTB(L)I ax brbmmorexa [TOK
P B P P https://m.edsoo.ru/09d5a9bd
AIEKTPOIIUTOB
[IpakTuueckas padbora Ne 3 o teme
32 "XHUMHUYECKHE PEAKIIUU B PACTBOPAX brbmmorexa [TOK
P B P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIHHBIC
33 eakn. BaxxHeime OKUCINTETN U bubmorexa TIOK
p ’ https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmuoreka [IOK
MOHHOTr0) OanaHca https://m.edsoo.ru/fh691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK

BCIICCTB

https://m.edso0.ru/93fb97d2
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bubnunorexa LIOK

36 Pemrenue 3amad pa3nuvHBIX TUIIOB

A&t P https://m.edso0.ru/5a859d16
37 Pemrenue 3amaq pa3nu4HBIX TUIIOB bubmmorexa [IOK

A&t https://m.edsoo.ru/5afa265d

38 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [{OK
1o TeMe "XuMudeckue peaxuuun" https://m.edsoo.ru/c161eb85

39 Kontponsnas pabora o Teme Bu6muotexa [JOK
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
ITosnoxxeHnre HEMETAIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX

40 anemeHToB J[. . MenpeneeBa u bubmorexa HOK

T A https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyeckue CBOMCTBAa HEMETAIIOB
AnoTponusi HeMETauIoB (Ha IpUMEpe
41 KHCIJIOpOJia, cepbl, hocdopa u bubmmorexa [IOK
poa, Cephl, p https://m.edsoo.ru/ef92c91c
yriieposia)

42 Bonopona: nonyyenue, Gpusndeckue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA. [ 'napubl https://m.edsoo.ru/0aa8f613
lanorensl: HaXOXACHHUE B IPUPOJIC,

CIocoObI MOMy4YeHUs!, PUINIECKUE U

43 XUMHUYECKHE CBOMCTBA. but6mmorexa [IOK
l'anorenoBonopoasl. Baxuerimue https://m.eds00.ru/4e223795
KHCIIOPOJICOIEpKAIINE COSTUHEHUS
rajoreHOB
[Ipaktuueckas pabota Ne 4. Pemenue

44 AKCIIEPUMEHTAJIbHBIX 33124 110 TEME bubmorexa [IOK
" P " https://m.eds00.ru/6b3255e6

T"anmorensl
bubnuorexa [JOK
45 JlaGopaTopHbIE€ U IPOMBIIIICHHBIE 1

https://m.edsoo.ru/6971aca4
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CIIOCOOBI IMOJIYYCHUA I'aJIOI'CHOB.
HpI/IMeHCHI/IC TaJIO'€HOB U UX

COCIUHEHUN
bubnunoreka LIOK
46 ApMUHUCTPATUBHAN KOHTPOIbHAA paboTa
A P P P https://m.edsoo.ru/8b26fecd
Kucnopon: naboparopssie u
47 IPOMBIIIJICHHbBIE CIOCOOBI MOTyYeHHUS, Bu6muotexa [JOK
(bu3HYeCcCKrue U XUMHUYECKUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHHE KUCIIOPOIa ¥ 030HA
bubnunoreka LIOK
48 O
KOHARL H TIEPOKCHAR https://m.eds00.ru/5c8816a0
49 Pemenue 3a1ayu pa3auvyHBIX THIIOB bubmmorexa [JOK
AdP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKJIeHUE B PUPOJIE,
50 cn(l)jco6LI nonﬂ CHUS (§H3II)/I‘{I;CKI/I6 " bubmorexa LOK
i L https://m.edso0o.ru/46afael6
XUMHUYECKHE CBONCTBA
bu6mmoreka IIOK
51 CepoBoaopon, CyabhuIbl
POBOOPOL, CyJIbpHA https://m.edso00.ru/7c875999
Kuciaoponconepskamue coefnHEHUS
52 Cepbl gCO6CHH€)CTI/I CBOMCTB cepHOU brbmmorexa [JOK
PEL P https://m.edso0.ru/8cfa2548
KHUCIIOTHI
[TpakTuueckast pabora Ne 5. Pemenue
53 IKCIIEPUMEHTAITBLHBIX 3324 110 TeMe bubmorexa [TOK
" P . | https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHEeHHS
A30T: HAXOXKJACHUE B IPUPOJIC,
54 CIoCcOObI TOJTydeHUsI, PU3NUECKHUE U bubmmoreka [JOK

XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

https://m.edsoo.ru/badd2255
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Kucnopojacoaepxaiiue coeTMHEHUS

55 azoTta. OcoOEHHOCTH CBOMCTB a30THOM bubmorexa LIOK
’ https://m.edsoo.ru/e2965afe
KHUCIIOThI

56 [IpuMeHeHue a30Ta U €ro COCJUHEHNN. bubmunoreka [JOK
A3oTHBIE y1OOpeHHS https://m.eds00.ru/129f5059
®Docdop: HaxoxAEHNE B IPUPOJIE,

57 CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U bubnmnoreka HOK
XuMu4eckue cBorictBa. Dochuipl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((1: e(bxcz ne kuciotel. Conun bubmmorexa [JOK

p IE prratt ' https://m.edsoo.ru/c7a2d429
dhochopHO KHCIIOTHI

59 [Tpumenenue docdopa u ero bubmmoreka [JOK
coenuHeHuil. ocopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padbora Ne 6. Pemenue

bu6nmorexa LIOK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edso0o.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHus"
VYrnepoa: HaxoXJIeHUE B PUPOJIE,
AJUIOTPOITHBIE MOAU(PUKAIIIY; bubnnorexa [JOK

61 .
duznyeckue 1 XuMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9%e
MIPUMCHEHUE
Oxcup yriaepoaa(ll), oxcu

62 ne l([)yerl(l\l;) ; (OJ'I)BHa}I KiCHOTa ueé bubmmorexa [JOK
YEIepoR 24 https://m.edsoo.ru/dba58adf
COJH

63 Pemienue 3a1au pa3nuyHbIX TUIOB bubmmorexa [IOK

AdP https://m.eds00.ru/6029b609

64 Kpemnuii: HaxoxxaeHue B IpupoJe, bubnmnorexa [JOK

CHocoObI MOMyYeHUs, PUIUIECKUE U

https://m.edso0.ru/143558ab
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XAUMHUYECKUE CBOUCTBA

65 Oxkcua kpemuus(IV), kpemaueBas bubnmnoreka HOK
KHCJIOTa, CUITMKATBI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHHS U €T0 bubmmoreka [JOK

66 coenuHeHUi. CTEKII0, €ro MoJydeHue, https://m.edsoo.ru/393cdac0
BUBI CTEKJIA https://m.edsoo.ru/5823cefb

67 Pemenue 3aga4 pa3nu4YHbIX TUIIOB bubmorexa OK

A&t p https://m.edso00.ru/b624f801

68 CucremaTu3zanus U 0000IIeHHEe 3HAHUN bubmmoreka [JOK
o teme "Hemeramisr" https://m.edsoo.ru/6e864db5

69 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"Hemeramnsr" https://m.edso0.ru/d0484c76

20 AHanu3 pe3yiabTaToB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKIIUS OMUOO0K https://m.edsoo.ru/2b7e9510
[TonokeHue MeTalJIOB B
[Tepuoanueckoit cucreMe XUMHUECKUX

71 31eMeHTOB. OCOOCHHOCTH CTPOCHHS bubmorexa [TOK

) P https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0UEK aTOMOB
METAaJIJIOB
OO6mue GpuznuecKkre CBOMCTBA
72 Me::HJIO(E IIpuMeHeHne METaIOB B bubmorexa [OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE

73 Cnnasel MetaiioB. Koppo3ust bubnuotexa [JOK
METaJI0OB https://m.edsoo.ru/42b872e3
DNEKTPOXUMHUYECCKUI Pl HAPSHKCHUM

P P P bubmuoreka [{OK

74 MeTauioB. OOIIHe CIOCOOBI MOTYYEHUS

METAIJIOB

https://m.edsoo.ru/e3de37b6



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6

OO01mas xapakTepucTuKa MeTamioB [A-
rpynnsl [lepuoanyeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bubnunorexa LIOK

& KaJIUH: TToTydeHue, GU3ndecKue u https://m.edsoo.ru/94eb377a
XUMUYECKHE CBOWCTBA, MPUMEHCHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
OO6mias xapakrepucTuka MmeTayioB I1A-
rpynnsl [lepuoanueckoit cucteMbl

76 XHUMHYECKHUX JIEMEHTOB. Marauii u bubnuoreka [{OK
KaJbIUil: mody4YeHue, (pusndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

77 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edso0.ru/7c3e49c0

78 AJMUHUCTpAaTUBHAS KOHTPOJIbHAS bubmmnoreka HOK
pabora https://m.edsoo.ru/c74bfae9

79 ANIOMMHUI: TIOTydeHue, (pu3ndecKue u bubmuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmMpoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCHUIA aTFOMHUHMUS, bu6nmorexa LIOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE

81 Pemienue 3a1au pa3auyHbIX TUIOB bubnnorexa [JOK

https://m.edso0.ru/5d12d318

[IpakTuueckas pabora Ne 7. Pemenue

82 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubmorexa HOK

https://m.edsoo.ru/27a4af43

"MeTasisl ITIaBHBIX OArpymHn”

83 OO0m1as XxapakTepUCTUKA METAILIOB bu6muoreka [IOK

no6ouHbIX oarpymi (b-rpymm)

https://m.edso00.ru/610d7431
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Ilepronueckoi CUCTEMbI XUMUYECKUX

3JIEMEHTOB
dusnyeckue U XUMUYECKUE CBOUCTBA
84 XpOMa # €ro COeIUHEHNI, UX bubnnorexa LHOK
p ’ https://m.eds00.ru/9911bef3
MPUMEHCHUE
Baxnelive coeMHeHUs Mapratiia.
85 IIepmanranar xKamus, ero bubnmorexa LHOK
p 9 https://m.eds00.ru/039d69c8
OKHUCJIUTEJILHBIE CBOMCTBA
dusznueckre U XUMHUYECKHE CBOIICTBA
86 J)kejie3a u ero coenuaeHuid. [lonyuenne buGnuorexa [IOK
' yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB JKelie3a
dusuyeckue U XUMUYECKHUE CBOMCTBA
87 MEIU U €€ COeqUHEHUI, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
dusnyeckue U XUMUYECKHAE CBOMCTBA
88 IITHKA U €T0 COeTUHEHUM, NX bubmmoteka IIOK
IIpUMEHEHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[IpakTuueckas padbora Ne 8. Pemenue
bubnmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TeMe
" " https://m.edso0.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIT
90 Pemenne 3amaq pa3IuyHbIX TUIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/a8b83d83
O00011eHNE U CHCTEMATH3AINS
91 W3YYEHHOI'0 MaTepuala o TeMe bubmrorexa LIOK
" Y " P https://m.edsoo.ru/e91fe975
Mertamisl
92 KonTtponbHas pabora o Teme bubmuoteka [IOK

"Mertauier"

https://m.edso0.ru/83f63ea3
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Ponp xumun B o0ecrieueHun
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA. bubmmoreka [JOK
93 1
[ToHsiTHE O HAYYHBIX METOJAX https://m.edsoo.ru/9ebff2fd
HCCJICIOBAHMS BEIICCTB
Hayunsbie npuHIIUITBI OpraHu3anuu
XUMHYECKOTO IMPOU3BO/ICTBA. bubmmoreka [JOK
94 1
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/080fe1f0
BOKHCUILINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
95 OKPYKAIOIICH CPEJIbI U €ro 1 bubmorexa OK
by P https://m.edsoo.ru/2e45a44f
MOCJIC/ICTBHS
96 XuMHUS U 3I0POBBE YETOBEKA. 1 bubnnoreka [JOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/9f11bf51
97 Xumug iy, Poab XumMun B 1 bubnunoreka LIOK
o0ecreueHny MUIIeBON Oe30MacCHOCTH https://m.edso0o.ru/a6552721
bu6mmoteka IIOK
98 HToroBast KOHTpoONbHAs paboTa 1 https://m.edsoo.ru/Lf7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubmuoreka [IOK
cpeacrsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaskHenmume
100 CTPOUTEIBHBIC U KOHCT HOHHBIE 1 bubmorexa HOK
P 124 https://m.eds00.ru/61e69003
MaTepHuabl
XuUMHS B CEIBCKOM XO3SIHCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmorexa HOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CucremaTtu3anus 1 0000IICHUE 3HAHUIA 1 but6mmorekxa [IOK
10 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102
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[NPOT'PAMME




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

 buonorus, 10 xknace/ [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocBemenue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckmit A.A., Pyonos A.M. u npyrue
/Mo pen. Ilaceunuka B.B., Akiinonepnoe obmectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1.A.}O.HonueBa. A.B.Topranos. buosnorus B cxemax u tadbaunax 9dKCMO
Mocksa. 2012 r

2.I'. N. Jlepuep. buonorus. [TonHelil cipaBOYHUK J171s1 TOATOTOBKU K E I' O, M.
Actpens 2012 1

3.1.P. MyxamemxanoB. Mactepckas yuutens « TecTbl, 3a4eThl, OJIUIIOMTPOCHI
10-11 xmace» M «BAKO» 2007 r

4. Jlevimma-Cuonuukas, M.A. O6mias 1 caHuTapHass MUKPOOUOJIOTHS C TEXHUKOU
MUKPOOUOJIOTUUECKUX UCCceAoBaHui: YueOHoe nocooue / M.A. Jleitma-
10.Cuonunxas. - CIIO.: Jlans, 2022. - 588 C.

5.T A JloBkoga. [loaroroBka k onummnuaaam o o6uonoruu 8-11 xkmaccos. M

Aiipuc-nipecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/






