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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpPEIHETO o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peaqu3yIOIIUX OCHOBHBIE O00pa30BaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX ToNoKeHU «CTparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAaET Ba)XKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO oOOecneunuTh 0011e00pa30BaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaluyd UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUyME, a TAKXKe IS
MPOJIOJDKEHUs O0Oy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme mno XWMHMM Ha3Hay€HUE MNpeaMeTa «XHUMUSD» MOJydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM €  OCHOBOMOJIAraroUIUMHU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMON MO
XUMUHU (QYHKIHH:

e THPOPMALIMOHHO-METOJIMYECKAsI, —peau3alusi KOTOpod obecrneynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJArONTUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBaEeT ONpeecHHeE:
NPUHIUIOB CTPYKTYPUPOBAHUS W  MOCIEAOBATEILHOCTU  M3YyYCHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COMEPKATEILHON OCHOBBI
KOHTPOJII U OLEHKH OOpa3oBaTENbHBIX JIOCTHKEHUN OOydYarommxcs B
paMKax WTOroBOM arrectaliud B (GOpME €IMHOT0 TOCYJapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4eHHS B paMKax OTICNbHBIX Tpoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
W3YUYCHHUS OT/ICJIbHBIX TEM;

elIpe/UIaracT MNPUMEPHYIO  IOCJIEAOBATENBHOCTh U3Y4YEHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e Ta€T METOANYECKYIO HHTEPIPETALMIO 1€ U 3a/1a4 U3yYECHUS IPEIMETA Ha
yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oO0pa3oBaHUs, COACPXKATEIBHOM XapaKTePUCTHKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYaromerocs IO OCBOCHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJEp)KaHUs y4eOHOro npeaMmera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JIOJKHA OMpPENEHAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOr0 M YINIyOJIEHHOIO YpPOBHEW B CHUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKH OOYYarOUIMUXCs, BHIOPABIIMX OMNpEaeaEHHbIN TPodUib
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPEAHEro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMyd y4eOHOro TpyJa U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeaeneHnu moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTAaBJISIET COBOKYIMHOCTb IPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEACTABICHUN O CTPOCHUM BELIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aTomMa. XMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpPKaHUM IpeIMeTa /sl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHbl COXpPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJBLINI yAeNbHbI Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mnumane (¢GopMupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJSIETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SYHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBl 3HAaHMH, JeXKalUX B OCHOBE XUMHMYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

 popmupoBanue y oOydJaronuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BCIIECTB;

e yITyOJIEHUE MPEICTABICHUN O HAYYHBIX METO/AaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeJHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUHU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

e BOCTIMTaHKE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TIpOIlecCy TBOpYECTBA B O0O0JIACTH TEOPETUUYCCKUX W TPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmupoBanue MHUPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
0O0ILIEYeIOBEYECKHX LIEHHOCTEM;

e Pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO MPUPOJIONOIL30BaAHMUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOM IKOJIOTUYECKON JEATETHHOCTH.

OO1ee YnCI0 4acoB, MPEAYCMOTPEHHBIX U1l U3YyYEHUS] XUMUU Ha YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYEeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YyIjepojia. XHMHUYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COoeAUHEHUW. MONeKyIsipHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccupukauu opraHudeckux BemiectB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OPraHUYECKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

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

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKaHOB, SP -
ruOpuau3aiusl aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue 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, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMeEpU3aund U okucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. [lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aLUUd H
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJAHOM pajuKalle, PEaKkUHH MNPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MoydyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNNly, IUaHOrPYIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa KaJius, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3amM IIacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m 4enoBeka. CrmocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnpa. duzmveckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA albJICTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAUM, PEAKIMH C YYaCTHEM YIJIEBOAOPOJHOTO pajguKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEIpeaeNbHbBIX )KUPHBIX KUCIOT. KUpBI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yriaeBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B mpupojae. PoTocuHTE3.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKUCTIOE OpoxeHue. llpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMMe U HEBOCCTAaHABIMBAOIINE AUcaxapuasbl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBA Kpaxmaya: TMAPOJU3, KaYECTBEHHAs pEaKkUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJCTU]Ibl (C THUAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4 no temMaM «ChupThl U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Mmoliekyi, oOmas ¢opmysia, U30MepHusi, HOMEHKIATypa U (pU3nYecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIbL aMHHOB apomaTudyeckoro psijaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. Homenknarypa u uzoMmepusi. OTaeabHble TPEACTaBUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 TIETTUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEBpAICHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpPMYyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHallu3, CHUHTE3, Kiaccuukanus, HaOIOJCHHE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HW3MEPEHHs, CKOPOCTh, HHEPIrHs,
Mmacca.

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



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUMCKON T'PaXTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECOAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIBHOM TPAaeKTOPHUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOLIEHUS K TPHUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

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



OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTWIKEHUNW XUMHHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUUECKON HAaMpaBJICHHOCTH W BaXXHOM pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHOM KU3HHU KaXKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUM, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTY;

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

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lUYHbIX cdepax MpodhecCHOHATBHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHSA, 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,
TeopHsl, UccleA0BaHue, HAOIIOAEHNE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe HeiicCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

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

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XHUMHUYECKOU



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

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;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ady, MNPUMEHEHUIO PpPa3IuYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHJIOB U (OpM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKOM uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CY}KI[aeMOI‘/’I TCMBI B XO0AC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMH MPHU BBINIOJIHEHNUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajaraeMblii  ajlropuT™M JACHCTBUN MpH
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHUIO, MHTEPIPETAIMA U TIPEOOPA30BAHUIO 3HAHUM, BUBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

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



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

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHsI, MOHOMED, IOJHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpPEBpallCHUs OHHEPruM TMPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3AMMHOM BIIMSIHUM aTOMOB U I'PYIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTbHOCTH  YeJOBeKa, OOMMWX  HAYYHBIX  NPUHIUMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA NPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

COCTAaBJISAITb YPAaBHEHMUSI XMMHUYECKUX PEAKIMM M PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEI MOJICKYJI OPTaHWYECKHUX BEIIECTB ISl WILTIOCTPAIUU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUS [0 CHUCTEMATHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMUHBIX
KJIACCOB OPraHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

chOpMHPOBAHHOCTh yMEHHSI TOATBEP)KIATh Ha KOHKPETHBIX TMpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(OpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaTbHOM ¥ MBICJICHHOM) U YMEHHSI IPUMEHSTH 3TH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 1O OPraHUYECKOW XUMHUHU JIJIsi OOBSICHCHHUS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, aHAJTU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsAX, CBI3aHHBIX C XUMHUCH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

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

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JCHCTBHS HA YKUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIeJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadbaTeiBaTh €€ U UCIOIH30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust Poccuiickas
1.1 CTPOEHHUS OPTaHUYECKUX coeMHEHUN A. M. 8 AJIEKTPOHHAS IIKOJIA.
Bytieposa resh.edu.ru
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
®denepanbHbIN UEHTP
I1 U poBbHIX
€/1eJIbHBIE YTIIEBOIOPOAbl — aJIKaHbI
2.1 P yr P ’ 5 00pa3oBaTeIbHBIX
LUKJIOAJKaHbI
pecypcos
www.fcior.edu.ru
- Poccuiickas
eMpe/IeNIbHbBIE YITIEBOAOPOIbI: aTKEHBI
2.2 P a P ’ 14 1 SIIEKTPOHHAS [IKOJIA.
aJIKa/IueHbI, aJTKUHBI
resh.edu.ru
Poccuiickas
2.3 ApoMaTHyecKue yriaeBoA0POIbI (apeHbl) 8 SMCKTPOHHAS IHIKOTIA.
resh.edu.ru
54 [IpupoaHbIe UICTOYHUKH YTJIEBOJOPOIOB U UX 4 Poccuiickas

nepepadoTka

QJICKTPOHHAs IIKOJIA.




resh.edu.ru
Enunas komiekuus
(G poBBIX
00pa3oBaTeIbHBIX
2.5 ["amoreHnIpon3BOIHBIE YTIIEBOIOPOIOB 4 pecypcoB
www.school-
collection.edu.ru
Hroro mo pazueny 35
Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
Poccuiickas
3.1 Crnuptsl. Oenon 11 AJIEKTPOHHAS IIKOJA.
resh.edu.ru
denepanbHbIi LHEHTP
KapOoHUIIbHBIE COETMHEHUS: AlbJICTUIBI U U (POBBIX
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClioKHbIE 21 o0pa3oBaTeIbHBIX
a¢upsl. XKupsl pecypcoB
www.fcior.edu.ru
Poccuiickas
3.3 VYrneBoibt 9 AJIEKTPOHHAS IIKOJIA.
resh.edu.ru
Hroro no pazneny 41
Pasznea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
denepanbHbIN IEHTP
4.1 AMuHbI. AMUHOKHCHOTHL. benku 12 U POBBIX
00pa30BaTEeIbHBIX




pecypcoB
www.fcior.edu.ru

Hroro no pazgeny 12

Pa3zgea S. BoicokoMoJieKyJ/JIsIpHbIE COeIMHEHUS
Enunas xomnexkuus
U (POBBIX
00pa3oBaTeIbHBIX

5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 pecypcoB

www.school-
collection.edu.ru

Hroro mo pazueny 6

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoThsI
®denepalibHbIN LEHTP LU(PPOBBIX
[Ipeamer u 3HaueHUE OPraHUYECKON XUMHUH, 06pa30BATEILHBIX PECYPCOB
1 IIPEJCTAaBICHUE O MHOI000pa3nu 1 www.fcior.edu.ru
OPraHNYeCKUX COCTMHEHUHN
®denepalibHbIN LEHTP LU(PPOBBIX
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja 06pa30BaTEIBHBIX PECYPCOB
2 (ocHOBHOE U BO30YXJIEHHOE COCTOSIHUS). 1 www.fcior.edu.ru
BanenTHBIE BOBMOXXHOCTH aTOMa yriepo/ia
XuUMHUYECKas CBA3b B OPraHUYECKHUX DenepalbHbil LEHTP WH(POBLIX
3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 06pa3OB_aTeHLHHX pecypeos
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa www.fcior.edu.ru
CBsI3ei
®denepanbHbIi HEHTP HU(PPOBHIX
4 Teopus cTpoeHHs] OPraHUYECKUX 1 06pa303_aTeHBHHX pecypeos
coenunenniit A. M. byrieposa www.feior.edu.ru
Buael nzoMepun: CTpyKkTypHas, Poccuiickast anexkTpoHHast
5 MPOCTPAaHCTBEHHAS. DIIEKTPOHHBIC D PEKTHI 1 mkosia. resh.edu.ru
B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHHI
6 [Ipeacrasnenue o kiaccuPpUKALNH U 1 Poccuiickas anekTpoHHAs




cucremarnyeckas Homenkiatypa (IUPAC)
OpPraHUYECKUX BEILECTB

mkoJa. resh.edu.ru

Kinaccudukanms peakiuii B opraHn4ecKon

Poccuiickas anexkTpoHHast

7
N mkodia. resh.edu.ru
8 Cucrematu3anus u 06001IeHNe 3HAHMI 11O Poccniickas sMeKTpoHHas
TeMe mkoda. resh.edu.ru
AJIKaHBI: TOMOJIOTHYECKHM Psijl, oOIas Enunas komutekmus nudpoBbIx
9 dbopmyia, HOMEHKJIATypa ¥ U30Mepus, 00pa3oBaTeIbHBIX PECYPCOB
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE www.school
MOJICKYIT
Enunas koutekmus nudpoBbIx
10 dusnueckue U XUMHUECKHE CBOICTBA 00bpa3oBaTeNbHBIX p.ecprOB
ATIKAHOB www.school-collection.edu.ru
Enunast koyutekmus mudpoBbIx
11 Haxoxnenue ankanos B npupoze. CriocoObt 06pa30BATEIBHEIX PECYPCOB
IMOJIYUYCHHA U IPUMCHCHUC aJIKAaHOB WWW.SChOOI
[uknoankansl: oomas Gpopmyna, Enunas komuteKuus ipposx
12 HOMEHKJIaTypa U U30Mepus, 0COOCHHOCTH 00bpa3oBaTeNbHBIX p_ecprOB
CTPOCHUS U XUMHUYECKUX CBONCTB, CITOCOOBI www.school-collection.edu.ru
TIOJTYYEHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 33724 Ha OINIpeIeTICHIE ®denepallbHbIN HEHTP MUPPOBBIX
MOJIEKYJISIPHOH (pOPMYITBI OPraHUYECKOTO 00pa3oBaTeNbHBIX PECYPCOB
13 BEIIECTBA 10 MACCOBBIM JOJISIM aTOMOB www.fcior.edu.ru

3JIEMCHTOB, BXOJAIINUX B €TI0 COCTaB.
CucreMmaruzanys 1 00001IeHe 3HAHNUHI 110




TEMC

AJKEHBI: TOMOJIOTUYECKHH psif, 001Iast
¢bopmyra, HOMEHKIIATypa, SJIEKTPOHHOE U

®denepanbHbIN HEHTP TUPPOBHIX
00pa3oBaTeNbHBIX PECYPCOB
www.fcior.edu.ru

Enunast komutekmus nudpoBbIxX

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpYKTypHas ¥ LUC-TPAHC-U30MEPUSI 06pasoBaTebHbIX pecypeos
ATKCHOB www.school-collection.edu.ru
®denepanbHbIA HEHTP MH(POBBIX
15 ®u3nyecKue U1 XUMHYECKHE CBOMCTBA 06p&130B-aT€JII>HI>IX pecypcoB
ankeHoB. [TpaBuiio MapkoBHUKOBa www.feior.edu.ru
®denepanbHbIi LEHTp HU(POBHIX
16 Croco0bI MoNTyYeH s U IPUMEHEHHE 06pa3OB_aTeHLHHX pecypeos
ANKCHOB www.fcior.edu.ru
®denepanbHbIi HEHTp HU(POBHIX
[TpakTuyeckas padora Ne 1 o teme 06pas0BaTEIbHBIX PECYPCOB
17 "IlosnydeHne aTUIIEHA U U3YyUEHHE €TI0 www.fcior.edu.ru
CBOMCTB"
Pemenue pacy€THpIX 3a/1a4 HA ONpPEACIICHUE Poccuiickast anexkTpoHHast
18 MOJIEKYJISIPHOM (hOpMYJITBI OPraHNYEeCKOTO mkoua. resh.edu.ru
BElIECTBA
AJIKaJIMEHbI: CONPSKEHHBIE, Poccuiickast anexkTpoHHast
19 M30JIMPOBAHHBIC, KYMYTHPOBaHHBIE. mkosa. resh.edu.ru

OCOOEHHOCTH IIEKTPOHHOTO CTPOCHHS




XHUMHUYECKHE CBOMCTBA CONPSIKEHHBIX

Poccuiickas anexkTpoHHast

20 JHCHOB mkoia. resh.edu.ru
CriocoObl TTOTy4eHUsT U IPUMEHEHNE Poceuiickas deKTponHas
21 ATKAHCHOB mkona. resh.edu.ru
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as Enunas komtekius nudpoBbIx
99 (dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U 00pa3oBaTeIbHBIX PECYPCOB
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I, www.school-collection.edu.ru
¢bu3nveckre CBONCTBA
Enunas xomtekius nudpoBbIx
. 00pa3oBaTeIIbHBIX PECYPCOB
23 XUMHUYECKHE CBOMCTBA aJIKUHOB P P . P
www.school-collection.edu.ru
Poccniickas anexkTpoHHast
24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b mkoua. resh.edu.ru
CriocoObl MosTyueHus: ¥ IpUMEHEHUe Poccuiickas sMeKTpoHHAs
25 ATKUHOB mkona. resh.edu.ru
26 Pemenne 3ama4: pac4€Tel O ypaBHEHUIO Poceniickas 511eKTpoHHAs
XHMHHECKOi PeaKiiu mikosa. resh.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
CucreMaruzanys 1 00001IeHe 3HAHNI 110 06p’<130B-aTeJ'H>HI)IX pecypcoB
27 Tene www.fcior.edu.ru
ApEeHbI: TOMOJIOTHYECKUH psif, oOmiast denepanbHbIi HEHTP HU(PPOBHIX
28 opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U 00pa30BaTeNbHBIX PECYPCOB
pMmy. yp p p pecyp

MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT

www.fcior.edu.ru




OeH30I1a ¥ ToJIyoua, UX (U3UIECKre
CBOMCTBa

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

DenepanbHbIi HEHTP HH(PPOBHIX
00pa3oBaTeNbHBIX PECYPCOB

29 i
3aMelIeHus www.fcior.edu.ru
denepanbHbli HEHTP HU(POBHIX
XUMHUYECKUE CBOICTBA apEHOB: PEAKIIUU 06pa30BaTEIbHBIX PECYPCOB
30 IIPUCOETUHEHNUS], OKUCIIEHHE TOMOJIOTOB www.fcior.edu.ru
OeH3omna
denepanbHbli HEHTP HU(POBHIX
00pa3oBaTeNbHBIX PECYPCOB
31 OcoO6eHHOCTH XUMUYECKUX CBOMCTB CTHpOJIA www.fcior.edu.ru
®enepalibHbIN LEHTP HU(PPOBBIX
Pemenne pacu€THBIX 33724 Ha OTIpe/IeIeHNE 06pa3soBaTEIbHBIX PECYPCOB
32 MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOTO www.fcior.edu.ru
BEIIeCTBA
Poccniickas anexkTpoHHast
33 CnocoOsl mory4eHus 1 IPUMEHEHHE apeHOB mkona. resh.edu.ru
34 ['eneTrueckas CBsI3b MEXKAY pa3IHIHBIMU Poccuiickast aneKTpoHHas
KITACCAMH YTIICBOTOPOJIOR mikosa. resh.edu.ru
Pacuérel 10 ypaBHEHUSAM XUMUYECKUX Poccuiickas anexkTpoHHast
35 peakiumii. CucreMaTu3aiys 1 0000IIeHue mikosa. resh.edu.ru

3HAaHUH 110 TEME




Poccuiickas anexkTpoHHast

36 [Tpuponnslii ra3. IlonmyTHble HedTAHbIE ra3bl mkona. resh.edu.ru
37 KaMeHHbIi1 yrosib U IpoayKThl €10 Poccuiickas sMeKTpoHHas
nepepaGoTKH wkona. resh.edu.ru
. Enunast komutekmus nudpoBbIx
Hedtb u ciocoOb1 €€ mepepaboTKy. dp
00pa30BaTeNbHbIX PECYPCOB
38 [TpumeHeHne TPOTYKTOB IepepadOTKU )
et www.school-collection.edu.ru
He(TH
Enunast koyutekmus mudpoBbIx
39 ['eHeTnyeckas CBSA3b MEKAY PA3INIHBIMU 06pa30BATEIBLHBIX PECYPCOB
KiracCaMH YTJIEBOJOPOI0B www.school
Enunas komnexuust nudpoBbIx
40 QJICKTPOHHOC CTPOCHUEC; pCAKIINU 3aMCIICHU A www.school-collection.edu.ru
rajoreHa
TleiicTue mesoueii Ha Enunast koyutekmus mudpoBbIx
41 rajoreHnpou3BoIHbIE. B3anmonaeiicTere 00bpa3oBaTeNbHBIX PECYPCOB
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM www.school
Enunast komnexmus nudpoBbIx
42 CucremaTu3zanus 1 00001IeHNEe 3HaHUH 110 00pa3oBaTeNbHBIX PECYPCOB
pazzaeny "YrieBoaopoisr" www.school-collection.edu.ru
®enepanbHbli HEHTP LU(PPOBBIX
KontponbHas paboTta mo teme 3 p up
o0pa3oBaTeNbHBIX PECYPCOB
43 op pecyp

"Yraesogopobr"

www.fcior.edu.ru




[IpenenpHbIe OJHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psfl, oOmmas ¢hopmyia,

denepanbHBIN HEHTP MUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB

44 CTPOCHHE MOJICKYJI, U30MEPHS, www.fcior.edu.ru
HOMEHKJIATypa, KJIaCCH(PHUKAIIHS,
¢u3nveckre CBONCTBA
denepanbHbli HEHTP HU(POBHIX
45 XUMUYECKUE CBOMCTBA IPEIEIIBHBIX 06pa30B_aTeHLHHX pecypeos
OIHOATOMHBIX CITHDTOR www.fcior.edu.ru
denepanbHbli HEHTP HU(POBHIX
46 CriocoObl mosTyyeHus 1 IpUMEHEHNe 06pa30B_aTeHLHHX pecypeos
OJTHOATOMHBIX CIIMPTOB www.feior.edu.ru
®enepalibHbIN LEHTP HU(PPOBBIX
[IpocTeie 3¢upbl: HOMEHKIATYpa U 00pa30BaTEIbHBIX PECYPCOB
47 U30Mepusi, 0COOEHHOCTH (PU3UYECKUX U www.fcior.edu.ru
XUMHYECKHUX CBOMCTB
Enunas komiekuust nudpoBbix
MHoOroaTtoMHbI€ CIUPTHI: 3TUIICHTIIUKOIb U
0o0pa3oBaTeNbHbIX PECYPCOB
48 TIIMLEPHH, UX (pU3NYEecKHe U XUMHYECKHe .
. www.school-collection.edu.ru
CBOICTBa
49 CriocoObl MosTydeHus: ¥ IpuMeHEeHHe Poccniicias JNeKTPOHHas
MHOT'0OaTOMHBIX CIIMPTOB mxosta. resh.edu.ru
50 @deHoII: CTPOECHUE MOJIEKYIIBL, (PU3NYECKUE Poccuiickas anexkTpoHHast

cBoiicTBa. TOKCHYHOCTH (peHona




mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

51 XuMudeckue cBoicTBa (peHona mkoua. resh.edu.ru
Poccuiickas snexkTpoHHas
52 Cnoco0bl noirydeHus: U NpUMeHeHHe eHoa mkoua. resh.edu.ru
[IpakTuueckas padora Ne 2. Pemenue Poccniickas aekTpoHHas
53 AKCIEPUMEHTAIBHBIX 337124 110 TeMe mikosa. resh.edu.ru
"CrnupTsl u (heHosbr"
54 Cuctemartu3zanus 1 00001IeHUe 3HAHUH 110 Poccniickas sleKTpoHHad
TeMe mKona. resh.edu.ru
AJNBIETHUIB M KETOHBI: 3JIEKTPOHHOE Enunas xomnekuus ugpoBbIx
55 CTpOeHUE KapOOHUIHHOM TPYIITIHI; 00pa3oBaTeNbHBIX PECYPCOB
TOMOJIOTHYECKHE PAIbI, o0mmas Gpopmyia, www.school-collection.edu.ru
M30MepHsl U HOMEHKJIaTypa
®enepalibHbIN LEHTP HUPPOBBIX
56 ANBIIETHIB M KETOHBI: (PH3UYECKUE 06pa30B.aT€J'II>HI>IX pecypcoB
CBOWCTBA; PEAKIMH MTPUCOCTMHECHUS www.feior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
57 Peakiium okucieHus 1 Ka4eCTBEHHBIE 06p2130B-aTeJ'H>HI>IX pecypcoB
pEaKIfy aTbJIETUIOB U KETOHOB www.feior.edu.ru
denepanbHbIi HEHTP HU(PPOBHIX
58 CriocoObI MoTy4eHHs albJIETUI0B U KETOHOB 00pa3oBaTeNbHBIX PECYPCOB

www.fcior.edu.ru




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

®denepanbHbIN HEHTP HUPPOBHIX
00pa3oBaTeNbHbIX PECYPCOB

59 KHCIIOTBI, 0COOEHHOCTU CTPOEHUS HX www.fcior.edu.ru
MOJIEKYI
®denepallbHbII LEHTP HU(PPOBBIX
50 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX 06pa30B_aTeHLHHX pecypeos
KHCIIOT, UX (pru3nuecKkue CBOicTBa www.feior.edu.ru
®denepanbHbIA HEHTP MH(POBBIX
61 XHWMHMYECKUE CBOMCTBA IIPENEIBHBIX 06pasoBaTeNbHBIX PECYPCOB
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT www.feior.edu.ru
®denepanbHbIN HEHTP HUPPOBBIX
OCc0OGEHHOCTH CBOWCTB MypaBbHHOM 06pa30BATENBHBIX PECYPCOB
62 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX www.fcior.edu.ru
KHCJIOT
OcoOeHHOCTH CBOMCTB: HEMPEIEIbHBIX U ®denepallbHbIN HEHTP MUPPOBBIX
apOMAaTUYECKUX KapOOHOBBIX, 00pa30BaTeNbHbIX PECYPCOB
63 JTUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX www.fcior.edu.ru
kucioT. [IpencraBureny BeICIIMX
KapOOHOBBIX KHUCJIOT
[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX Poccuiickast aneKTpoHHas
64 B mkora. resh.edu.ru
65 CriocoObI TTOTy4eHUsT U TPUMEHEHNE Poccuiickast anexkTpoHHast




KapOOHOBBIX KHUCJIOT

CroxHble 3(Upbl: TOMOJIOTUYECKUHN P,

mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

66
oOurast popmysa, U30MepHUs 1 HOMEHKJIaTypa wikosta. resh.edu.ru
67 ®uznueckre 1 XMMHYECKHE CBOMCTBA Poccniickas oNeKTpOHHAS
SHPOB mkosna. resh.edu.ru
Pemenue pacu€THpIxX 3a1a4: 110 YpaBHEHHIO Poccuiickas anexkrpoHHas
68 XMMHUYECKON PEaKIiu, Ha ONPEICIICHUE mikosia. resh.edu.ru
MOJIEKYJISIPHOI (JOPMYJITBI OPraHHYECKOTO
BelIeCTBa
[IpaxTuueckas padora Ne 3. Pemenue Poccuiickas anekTpoHHas
69 AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe mikosa. resh.edu.ru
"Kap6oHoBbie kucnoTbl. CinoxHbIe 3QUpbI"
70 XKupsr: crpoenue, pusndeckue u Poccuickas SIeKTPOHHAA
XUMHUYECKHE CBOMCTBA (THIPOIU3) wkoa. resh.edu.ru
. Enunast koyutekmus mudpoBbIx
OcoOeHHOCTH CBOMCTB KUPOB, COAEPKAIINX
00pa3oBaTeNbHbIX PECYPCOB
71 OCTaTKH HEeMpPeIeIbHBIX KUPHBIX KHCIIOT. .
www.school-collection.edu.ru
Xups! B npupone
MpITa Kak COJIM BBICIIUX KapOOHOBBIX Ennnas xonnexuns uuppossix
72 KHCJIOT, UX MoO¥oIee gercTeue. IloasaTue o 0bpasoBaTeNbHBIX PecypcoB
CUHTEeTHYECKUX Morolmx cpeactrax (CMC) www.school
Enunast komnexmus nudpoBbIx
I'enernyeckas cBsI3b yII€BOIOPOAOB U 06pa30BATEIBbHBIX PECYPCOB
3 KHCJIOPOACOACPKAIUX OPraHUIECKUX www.school-collection.edu.ru

BEILIECTB




Pacuétel 10 ypaBHEHUSAM XUMUYECKUX

Enunast komutekmus mudpoBbIx
00pa3oBaTeNbHbIX PECYPCOB

74
peaKnum www.school
75 Cucremaru3zanus U 0000IICHUE 3HAHUM 110 Poccuiickas sMeKTpoHHas
TeMe wkona. resh.edu.ru
OO01mmas xapakTeprcTHKA YTICBOIOB U Poccuiickas anexkrpoHHas
76 Kiaccu(uKanus yrieBo1oB (MOHO-, H- U mikosa. resh.edu.ru
oJIMCaxapu/bl)
77 MoHocaxapupl: pU3MUECKUE CBOMCTBA U Pocculickas aneKTporHas
HAXOICHHE B TIPHPOJIC mkona. resh.edu.ru
78 [TpuMmeHeHHE TITIOKO03BI, € 3HAaUYCHUE B Poccniickas sNeKTpoHHad
KHU3HECATCILHOCTH OpTraHn3Ma wkoa. resh.edu.ru
Jlucaxapuapl: caxaposa, MaJlbT0o3a U JIAKTO3a. Poccwuiickas anekTpoHHas
79 Haxoxzaenue B mpupoie U IpUMeHEHHE mkosa. resh.edu.ru
JMcaxapuioB
TTomucaxapuibl: CTPOSHHE MAKPOMOJIEKYII, Enunas komteKuus idposbx
80 ¢bu3nvecKkre 1 XUMHYECKHE CBOCTBA, 06pa3soBaTENbHBIX PECYPCOB
MIPUMCHCHHE Www.school
Enunas xoyuieknus ugpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
81 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX www.school-collection.edu.ru
Pemenne pacueTHbIX 337249 Ha ONPEICTICHIE Enunast komutexmus nudpoBbIx
82 JIOJIY BBIX0J1a IPOAYKTA PEAKIUH OT 00pa3oBaTeNbHBIX PECYPCOB

TCOPCTUYCCKHU BO3MOKHOT'O




CucreMaruzanys 1 00001IeHe 3HaAHUHI 110

www.school

83
pasneny
KonrtponsHas pabora o reme Enunas komiexuns undpossix
84 "KHCIOpOCOIepKaIIe OPraHUYECKHE 06pa3oBaTENBHBIX PECYPCOB
coenHeHus" www.school
Enunas komnekuus nudpoBbIx
AMUHBIL: K1accu(UKalus, CTpOCHHE 06pa30BATEILHEIX PECYPCOB
85 MOJIeKyJI, 00mas popmyIa, H30MEpHs, www.school-collection.edu.ru
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA
Enunas komiekuus nudpoBbIx
86 XUMHYECKHE CBOWCTBA ann(aTHIECKUX 06pazoBaTETBHBIX PECYPCOB
AMHHOB www.school
Enunas konnekuust uudpoBbIx
87 AHMIIUH: CTPOEHUE aHUIINHA, OCOOEHHOCTH 06pa3oBaTeNLHEIX PECYPCOB
XUMIHECKIX CBONCTB AHIIIHA www.school-collection.edu.ru
Enunast komnexmus nudpoBbIx
88 Cnoco0bl nostydeHus: 1 NpUMEHEHHe 06pa30BaTEIBHBIX PECYPCOB
aJ'II/I(baTI/ILICCKI/IX AMHUHOB www.school
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHus, Poccniickas anexkTpoHHast
89 ¢busnueckue cBoiicTBa. OTaeIbHBIC mkomna. resh.edu.ru
MPEACTABUTENH 0.-aMHUHOKHUCIIOT
90 XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT, UX Poccuiickas anexkTpoHHast

OMOJIOrHYeCKOe 3HAYEHHE aMHUHOKHUCIIOT.




CuHre3 u rUapoOJIn3 MECITUaA0B

benku kak npupoaHbIE TOIMMEPSIL;

mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

91
CTPYKTYDBI GEITKOB mkosa. resh.edu.ru
Poccuiickas snexkTpoHHas
92 XUMHYECKUE CBOWCTBA OEIKOB mkoua. resh.edu.ru
A30TCoAEpKAIINE TETEPOLMKINYECKUE Poccuiickas anexkrpoHHas
93 coeauHeHus. HyK/IenHOBBIE KMCIIOTHI: mikosa. resh.edu.ru
COCTaB, CTPOCHHE U OMOJIOTrHYecKas poiib
[IpaxTuueckas padora Ne 4. Pemenue Enunas xomnekuus nugpoBbIx
94 9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe 00pa30BaTeNbHbIX PECYPCOB
" A30TCoIepIKaIie OpraHnIecKue www.school
coequHeHus"
IIpakTruyeckas padora Ne 5. Pemenue Enunas xonnexuus uuppossx
95 AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe obpasoBaTebHbIX pecypeos
"PaCIIO3HABAHHE OPTrAHHUECKHX www.school-collection.edu.ru
coeTuHeHun"
KonrtponsHas pabora no teme Ennnas xomtexuus 1ugposbix
96 "A30TCcoIepIKalie OpraHn4ecKue 06pasoBaTENbHEIX PECYPCOB
COETHHEHN" www.school
OcHOBHbIE TOHATHS XUMHH Enumas xonexums nupposbix
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN U obpasoBaTenbHbIX pecypcos
METOJTBI HX CHHTE3a —TI0IMMEPH3AITAS 1 www.school-collection.edu.ru
MTOJIMKOHACHC AU
98 [Mnactmaccel. YTunm3anus u nepepadoTka Poccuiickas anexkTpoHHast

I1aCTHUKa




DOnacToMepbl: HaTypallbHbIM CUHTETHYECKHE

mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

99 kayayKu. Pesuiia 1 mkota. resh.edu.ru
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE, Poccuiickas anekTpoHHas

100 cuHTeTH4ecKue. [lonumepsl crierraIbHOro 1 mkouia. resh.edu.ru
Ha3HAYCHUS
[IpakTuueckas paborta Ne 6. Pemenue

101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacnio3HaBaHue macTMacc U BOJIOKOH"
O06o0mIeHne 1 cUCTeMaTH3aIMs H3YYEHHOTO

102 MaTepuana 1o Teme "BbICOKOMONIEKYIsIpHbIE 1
COoeIMHEeHUS "

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Enunas komnekuus
i (ppoBHIX
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUECKUM 1 00pa3oBaTEeNbHBIX
anemMeHT. M3oTormsl pecypcoB Www.school-
collection.edu.ru
®denepanbHbIA LEHTP
H(HPOBBIX
CrtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, wip
2 CBANTOBLIC THCA 1 00pa3oBaTeNbHbBIX
pecypcoB
www.fcior.edu.ru
Poccuiickas
Knaccudukanms Xumuaeckux 3J€MEHTOB (S-,
3 o-. d-, f-onemenTE) 1 AIIEKTPOHHAS LITKOJIA.
P resh.edu.ru
Enunas xomnexmust
U poBBHIX
4 Pacnpenenenue 31eKTpOHOB MO AaTOMHBIM 1 o0pa3oBaTeIbHBIX
opOuTaIsIM pecypcoB www.school-
collection.edu.ru
DNeKTpOHHBIC KOHPUTYpAIIUH aTOMOB ®denepanbHbIN UEHTP
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 i poBBIX

COCTOSIHHUH

00pa30BaTEIbHBIX




pecypcoB
www.fcior.edu.ru

denepanbHbI UEHTP

U POBBIX
DJNEeKTPOHHBIE KOH(PHUTYpaIUy HOHOB.
6 06pa3oBaTeTbHBIX
DNEeKTpOOTPULIATETLHOCTh
pecypcos
www.fcior.edu.ru
IIepnonnueckuit 3akoH u Ilepnonnueckas .
Poccuiickas
cUCTeMa XMMHUYecKux anemeHTos 1. U.
7 B . AIIEKTPOHHAS LIKOJIA.
MemnpeneeBa, CBsI3b C COBPEMEHHON TEOpUEi
resh.edu.ru
CTPOEHHMSI AaTOMOB
Enunas xomnekuus
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB U POBBIX
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU o0pa3oBaTeIbHBIX
MPOCTBIX U CJIOXKHBIX BEIIECTB MO TPYIIaM H pecypcoB Www.school-
nepuoaam collection.edu.ru
9 Cucrematusanusa U 0000IIIeHNE 3HAHUH 11O
TeMe
. ®enepanbHbIN HEHTP
Buapl xumuyeckoii cBsa3u. MexaHu3Mbl
. U (POBBIX
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
10 00pa3zoBaTeIbHBIX
Bonoponnas cBa3p. MexMoIIeKyIsIpHbIe
. €CypCcOB
B3aMMOJICHCTBUS petypeo
www.fcior.edu.ru
Ennnas xoymiekms
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH U POBBIX
11 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI o0pa3oBaTeIbHbIX

MOJIEKYJ C UX TE€OMETPHUUECKUM CTPOECHUEM

pecypcoB wWww.school-
collection.edu.ru




[IpencraBneHuss 0 KOMIUIEKCHBIX

Poccuiickas

12 AJIEKTPOHHAS IIKOJIA.
COEIMHEHMSX: COCTaB U HOMEHKJIATypa
resh.edu.ru
Enunas komiekuus
BemecTBa MOEKyIsIpHOTO U U POBBIX
13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THuIb 00pa3oBaTEeNbHBIX
KPUCTAUTHIECKUX PEIICTOK U CBOWCTBA pecypcoB www.school-
BEIECTB collection.edu.ru
®denepanbHbIA LEHTP
U (POBBIX
[ToHsiTHE O IUCIIEPCHBIX CUCTEMAX.
14 o0pa3oBaTebHBIX
IIpencraBieHne 0 KOJUIOUIHBIX pacTBOPax
pecypcoB
www.fcior.edu.ru
HcTrHHEBIE paCTBOPBI: HACBIILIEHHBIE U Poccuiickas
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. AJIEKTPOHHAS ILKOJIA.
Kpucramnoruaparst resh.edu.ru
denepanbHbIN HEHTP
i poBbHIX
CriocoObI BhIpayKeHUS! KOHIIEHTPAIUU
16 o0pa3oBaTeIbHBIX
pacTBOpoB
pecypcoB
www.fcior.edu.ru
Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHN
17 "MaccoBas 107151 paCTBOPEHHOTO BemecTna',
"MosipHast KOHUEHTpaus'"
Ennnasg xoiuieknusa
Knaccu¢ukanus 1 HOMEHKIATypa
18 1 poBHIX

HCOPraHNYCCKUX BCIICCTB

o0pa3oBaTeIbHbIX




pecypcoB www.school-
collection.edu.ru

Cucremarusanus 1 00001IEeHUE 3HAHUMI 10

19
TeMe
KonrponsHas padora o temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U
20 [Teproandeckasi cucTeMa XUMAYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"”
. Ennnas xojuieknus
Krnaccudukanus XuMHYECKUX pEeaKIui B
. N U POBBIX
HEOPTaHMYECKON M OPraHNIeCKON XHUMHHU.
00pa3oBaTEeIbHBIX
21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
pecypcoB www.school-
COXPaHEHHUS U TIPEBPAIICHUS] SHEPTUU TPU .
collection.edu.ru
XUMHUYECKHUX PEaKIHIX
denepanbHbIN UEHTP
. U (POBBIX
TennoBsie 2 (HeKTh XUMUYECKUX PEaKIUH. dp
22 00pa3oBaTeNbHBIX
TepMoxumuyeckue ypaBHEHHS
pecypcos
www.fcior.edu.ru
23 BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX
peaknuii ¥ TePMOXUMUYECKUM YPaBHEHUSIM
Ennnas xojuieknusa
. N M (POBBIX
CKOpOCTh XMMHYECKON peakiuu, eé
o0pa3oBaTeIbHBIX
24 3aBHCUMOCTH OT Pa3IHyuHbIX (PaKTOPOB.

Karanus u xaTanuszatopbl

pecypcoB wWww.school-
collection.edu.ru




®enepanbHbIA LEHTP

U poBbHIX
25 ['oMoreHHbIe U reTeporeHHbIe PeaKIuu 00pa3oBaTeIbHBIX
pecypcoB
www.fcior.edu.ru
[Tpaktuyeckas padora Ne 1 o Teme
26 "BnustHue pa3nudHbIX (GaKTOPOB Ha CKOPOCTh
XUMHYECKOH peakiun"
Poccuiickas
OOparuMbie 1 HEOOpPaTUMBIC PEAKIINH.
27 AJIEKTPOHHAS IIIKOJIA.
XHUMHUYECKOE PAaBHOBECHE
resh.edu.ru
[IpakTuueckas pabora Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHNE XMMHYECKOTO paBHOBECHS"
Enunas komnekuus
UG POBBIX
DnexTpoiauTHdecKkas auccoruanus. CUibHbIe
00pa3oBaTeIbHBIX
29 1 cradble AMeKTpoauThl. CTeneHb
pecypcoB www.school-
JTUCCOITUAITTT .
collection.edu.ru
denepanbHbIN HEHTP
HNonnoe npounsseaenue Boapl. Cpega BOIHBIX i poBbHIX
30 pactBopoB. BogmopoaHerit moka3zarens (pH) o0pa3oBaTeIbHBIX
pacTtBopa pecypcoB
www.fcior.edu.ru
. Poccuiickas
I'mpponus cosneid. Peaknuu, nporekaroniye B
31 AJICKTPOHHAS IIIKOJIA.
pacTBopax NEKTPOIUTOB
resh.edu.ru
32 [TpakTuueckas padora Ne 3 mo Teme




"XUMHUECKHE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"

Ennnasg xojuieknusa

U POBBIX
33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 00pa3oBaTEeNbHBIX
Bakneimme OKUCIUTEIN U BOCCTAHOBUTEIIN pecypcoB Www.school-
collection.edu.ru
®denepanbHbIN LHEHTP
U (ppoBHIX
MeToa 351eKTpOHHOTO (3JI€KTOHHO-MOHHOTO)
34 o0pa3oBaTebHBIX
Oananca
pecypcos
www.fcior.edu.ru
Poccuiickas
35 DNEeKTPOIN3 PaCTBOPOB U PaCIIaBOB BEILECTB AJIEKTPOHHAS IIKOJA.
resh.edu.ru
36 Pemrenue 3a1a4 pa3InyHbIX THIIOB
37 Pemenue 3anay pa3nn4HbIX TUIIOB
38 Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
Teme "XuMHUYECKue peakun"
39 KonrtponsHast pabora o Teme "Xumuueckue
peakuun"
Enunas xomiekuust
[Tonoxenne HeMerasuios B [lepuoguyeckon UG POBBIX
40 CHUCTEME XMMHUYECKUX demeHToB 1. 1. 00pa3oBaTeNbHBIX

MeHpneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. OU3NUYECKUE CBOMCTBAa HEMETAIJIOB

pecypcoB www.school-
collection.edu.ru




®enepanbHbIA LEHTP

U poBbHIX
AmioTponus HeMeTauioB (Ha puMepe
41 o0pa3oBaTebHBIX
KHCJIOpOJia, cepbl, hocdopa u yriepoia)
pecypcoB
www.fcior.edu.ru
Poccuiickas
Bogopon: nonmyuenue, pusndeckue u
42 . AJICKTPOHHAS IIIKOJIA.
XUMHYecKue cBoiicTBa. ['uapusi
resh.edu.ru
®denepanbHbIA LEHTP
["ayorensl: HaXOXIEHUE B IPUPOJE, CLIOCOODI (P POBBIX
43 MOJTy4eHUsI, PU3HUCCKUE U XUMUICCKHEC 00pa3oBaTeIbHBIX
CBOICTBa pecypcoB
www.fcior.edu.ru
lNanorenoBonopoasl. Baxxnenmue Poccuiickasa
44 KHCIIOPOJICO/IEPKALLUE COCTMHEHMS ANIEKTPOHHAS IIKOJA.
rajJoreHoOB resh.edu.ru
Enunas komnekuus
U (POBBIX
JlaGopaTopHbIe ¥ IPOMBIIIIEHHBIE CTIOCOOBI bp
o0pa3oBaTeNbHbBIX
45 IoJTy4eHus rajioreHoB. [Ipumenenune
. pecypcoB Www.school-
TaJIOTEHOB M UX COCIUHEHHIA i
collection.edu.ru
[Tpaktrueckas padota Ne 4. Permenue
46 AKCTICPUMEHTAIIBHBIX 3a71a4 110 TEME
"Tanorensr"
Kucnopon: nabopaTopHbie ¥ MPOMBIIIITIEHHBIE Enwnas koyurekmmst
47 CIOCcOOBI MOTydeHus, Pu3ndecKne u U poBbHIX
xuMHuueckue cBoiictBa. O30H. [Ipumenenue o0pa3oBaTeIbHbIX

KHCJIOpOJda U O30HA

pecypcoB wWww.school-




collection.edu.ru

®enepanbHbIA LEHTP

U POBBIX
48 OKcuIbl ¥ IEPOKCHIBI o0pa3oBaTeIbHBIX
pecypcoB
www.fcior.edu.ru
49 Pemenwue 3a1a4 pa3muIHBIX THIIOB
denepanbHbIi LEHTP
Cepa: HaxOKJ€HUE B PUPOJE, CIOCOOBI U (POBBIX
50 MOJTy4eHUsI, PUBHUCCKUE K XUMUICCKHEC 00pa3oBaTeIbHBIX
CBOMCTBA pecypcoB
www.fcior.edu.ru
Poccuiickas
51 CepoBonopon, cyabhuabl ANEKTPOHHAS MIKOJA.
resh.edu.ru
Poccuiickas
Kucnoponcoaepxkainiie coeIMHEHUS CEPBI.
52 . . AJIEKTPOHHAS ILIKOJIA.
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI
resh.edu.ru
[IpakTuueckas padora Ne 5. Pemenue
53 JKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u
e€ coeuHeHus"
Ennnas xoymiekms
U (POBBIX
A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI bp
o0pa3oBaTeIbHBIX
54 MoJTy4eHus1, GU3NUECKUE U XUMUUYECKHE
o pecypcoB www.school-
CBOMCTBAa. AMMUAK, HUTPU]IbI .
collection.edu.ru
55 Kucnoponcoaepxaiiue CoeqUHEHHS a30Ta. ®DenepanbHbIi LEHTP




OcoOeHHOCTH CBOWCTB a30THON KUCIIOTHI U POBBIX
00pa3oBaTeIbHBIX
pecypcoB
www.fcior.edu.ru

. Poccuiickas

[TpumeHeHue a30Ta M €ro COSAUHEHU.

56 ANIEKTPOHHAS IIKOJA.

A30THBIE Y10OpEeHHS
resh.edu.ru

dochop: HAXOKICHHUE B IPUPOJIC, CIIOCOOBI Poccwiickas

S7 MOJTy4YeHHs, PU3NIECKUE U XUMHUECKHUE JJIEKTPOHHAS ILKOJIA.
coiictBa. Dochunsl u Gpochun resh.edu.ru
Enunas komiekuus
U (ppoBHIX
58 Oxcunsl hocdopa, pochopconepxarime 00pa3oBaTEeIbHBIX
kuciotel. Comu hochOpHOI KUCITOTHI pecypcoB Www.school-
collection.edu.ru
denepanbHbIN HEHTP
[Ipumenenue ocdopa u ero coeTMHEHUH. LHPOBDIX
59 00pa3oBaTeIbHBIX
dochopubie ynoOpeHus
pecypcoB
www.fcior.edu.ru

[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33134 110 TeMe "A30T U
dhocdop u ux coenuHeHUs"
Yraepoa: HaXOXJIEHHE B IPUPOJIE, Poccuiickas

61 AIJIOTPOIIHBIE MOAUPUKALNY; HU3HUECKUE U AJIEKTPOHHAS ILIKOJIA.
XMMHUYECKHE CBOWCTBA, TPUMEHCHHE resh.edu.ru

62 Oxcup yriepoaa(ll), okeun yrnepona(1V), Pocculickas

yrojbHask KUCJIOTa U €€ COIu

QJICKTPOHHAs IIKOJIA.




resh.edu.ru

63 Pemenue 3amay pa3aMvHBIX THIIOB
Enunas xomnexkuus
Kpemuuii: HaxoxxJ1eHue B IPUPOJE, CIIOCOOBI wHpPOBEIX
64 MoTy4deHus1, GU3NIECKHUE U XUMUICCKHE 00pasoBaTeIIbHbIX
cBoficTRa pecypcoB Www.school-
collection.edu.ru
denepanbHbIi LEHTP
Oxcup kpemuusi(1V), kpeMHueBast KUCII0Ta, UHppOBDIX
65 CHUTHKATLL 00pa3oBaTEeNbHBIX
pecypcos
www.fcior.edu.ru
denepanbHbIN LEHTP
[IpuMeHeHne KpeMHUS U €T0 COCITNHEHUM. UHpPOBDIX
66 00pa3oBaTENbHBIX
Crex1o, ero nmoyy4eHue, BUAbl CTEKIIA
pecypcos
www.fcior.edu.ru
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
68 Cucrematusanuusa 1 0000IIIeHNE 3HAHUH 11O
teme "Hemeramibr"
69 KonTponbras padora mo Teme "Hemeramber"
70 AHanu3 pe3yabTaToB KOHTPOIBHON PadOTHI,
KOPPEKIIHSI OIIHOOK
[Tonoxxenne metaiuioB B [lepuoanyeckoii Ennnas xojuieknusa
7 CUCTEME XMMHUYECKUX DJIEMEHTOB. U (POBBIX
Oco0eHHOCTH CTPOCHUS STEKTPOHHBIX 00pa3oBaTEeIbHBIX

000JIOYEK aTOMOB METAJIIOB

pecypcoB www.school-




collection.edu.ru

®enepanbHbIA LEHTP

. U (POBBIX
OO6mue ¢puznyecKkrue CBOMCTBA METAJLIOB. Pp
72 o0pa3oBaTeIbHBIX
[IpumeHeHne MeTaIOB B OBITY U TEXHUKE
pecypcoB
www.fcior.edu.ru
Poccuiickas
73 CmuiaBsl MetauioB. Kopposust metanion AJIEKTPOHHAS IIIKOJIA.
resh.edu.ru
74 Pemrenne 3ama4 pasnuyHbIX TUIIOB
DNEeKTPOXUMHUYECKUI P/l HAPSIKEHUI Poccuiickas
75 MeTaisioB. O61mue crnocoObl MOMyYeHHUS ANEKTPOHHAS MIKOJA.
METaJIOB resh.edu.ru
O6mras xapakrepuctuka metayion |A- Enunast xoyutekimsa
rpynmnsl [leproanueckoil cucteMsr U (POBBIX
76 XUMHUYECKHX 3JIeMeHTOB. HaTpuii u xanmii: 00pa3oBaTeIbHBIX
noJiyueHue, GU3ndeckue U XUMUIECKHe pecypcoB Www.school-
CBOMCTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U collection.edu.ru
HUX COeIUHEHUN
Oom1as xapakrepucTtrka MetayuioB |1A- .
. denepanbHbIN IEHTP
rpynmsl [lepuoanueckoit cucteMsr o
. . U (POBBIX
XUMHUYECKHUX dJIEMEHTOB. MarHuii U KaiabIIHid: P
77 00pa3oBaTeIbHBIX
noJiydeHue, GU3NIeCKue 1 XUMUIECKHE
. €cypcoB
CBOWMCTBA, MPUMEHECHUE TIPOCTHIX BEIIECTB U peeypeo;
. www.fcior.edu.ru
WX COCMHCHUN
Pocculickas
78 JKécTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHeHUs AJIEKTPOHHAS IIKOJIA.

resh.edu.ru




Ennnasg xojuieknusa

U poBbHIX
79 AnroMuHuUi: nonay4yeHue, Gusndeckue u 00pa3oBaTeIbHBIX
XUMHUYECKHE CBOICTBA, TPUMEHEHHE pecypcoB Www.school-
collection.edu.ru
denepanbHbIi LEHTP
AmMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHUA U (POBBIX
80 QITIOMUHHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, 00pa3oBaTeIbHBIX
WX IPUMEHEHHE pecypcoB
www.fcior.edu.ru
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[Tpaktuueckas padota Ne 7. Pemenue
82 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"MeTaJisl IIIaBHBIX MOArpyHn”
Ennnas xojuieknusa
U poBbHIX
OO6m1ast XxapakTeprUCTHKA METAJIJIOB TTOOOYHBIX
. 00pa3oBaTeNbHBIX
83 nonrpynn (b-rpynmn) Ileproanueckoit
pecypcoB www.school-
CUCTEMbI XUMUYECKUX JIEMEHTOB .
collection.edu.ru
denepanbHbIN HEHTP
. UG POBBIX
du3nyeckue U XUMHUYECKHE CBOMCTBA XpoMa
84 . 00pa3oBaTeIbHBIX
1 €r0 COSANHEHUI, X TPUMEHEHUE
pecypcoB
www.fcior.edu.ru
Baxwnerie coeMHeHUs Maprasiia. Poccuiickas
85 [TepmaHraHaT KaJvs, €ro OKUCIUTETHHBIC ANIEKTPOHHAS MIKOJA.

CBOMCTBA

resh.edu.ru




Ennnasg xojuieknusa

. U (POBBIX
dusnueckue U XMMUYECKHE CBOMCTBA XKelle3a
. 00pa3oBaTeIbHBIX
86 u ero coenuHeHul. [lomydenne u
pecypcoB Www.school-
IIPUMEHEHHE CIUIABOB Kelle3a .
collection.edu.ru
denepanbHblil HEHTP
. U (POBBIX
dusnueckue U XMMUYECKHUE CBOMCTBA MEIU U
87 ) y 006pa30BaTeIbHBIX
e€ COeTMHeHNH, NX IPUMEHEHHE
pecypcos
www.fcior.edu.ru
dusnueckue U XMMUYECKHUE CBOMCTBA LIMHKA Poccuiickas
88 U €ro COeJUHEHUH, UX IPUMEHEHHE. 3JIEKTPOHHAsSI LIKOJIA.
I'MAPOKCOKOMILIEKCHI IIMHKA resh.edu.ru
ITpakTruyeckas pabora Ne 8. Pemenue
89 HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"Mertasiel m0OOOYHBIX oArpymm"
90 Pemrenue 3a1a4 pa3InyHbIX THIIOB
01 O06o011eHre U cucTeMaTU3alus U3Y4eHHOTO
MaTepuaia 1o reme "Merauibr"
92 KonrtponsHas padora no reme "Metasibr"
93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,
KOppEeKIHs OIIMO0K
Enunas xomtekuus
. UG POBBIX
Poie xuMum B 0OecrieueHIH YCTOHIUBOTO
00pa3oBaTeIbHBIX
94 pa3BuTHs yenoBeuecTBa. [loHsATHE O HAYUHBIX

METOIaX UCCIEIOBAHUS BEIIECTB

pecypcoB wWww.school-
collection.edu.ru




HaquHe MPUHOMUIIBI OPraHu3aluu

®enepanbHbIA LEHTP

U poBbHIX
XUMHUYECKOTO IIPOU3BOJICTBA.
95 o0pa3oBaTebHBIX
[IpomblieHHBIE CIOCOOBI MOTYYEHUS
. €CypcoB
BaKHEHIIINX BEIIECTB Peeypeo!
www.fcior.edu.ru
. Poccuiickas
XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH
96 AJICKTPOHHAS IIIKOJIA.
CpeIbl U €ro MOCIEeICTBUS
P resh.edu.ru
Ennnas xojuieknus
U (POBBIX
97 XuMHUs U 370POBbE YEIOBEKA. 00pa3oBaTeIbHBIX
JlexapcTBeHHBIE CpeCTBA pecypcoB Www.school-
collection.edu.ru
denepanbHbIi LHEHTP
U (POBBIX
Xumus num. Pons xumun B obecriedeHnn Pp
98 . 06pa3zoBaTeTbHBIX
MUIIEBON O€30MacCHOCTH
pecypcoB
www.fcior.edu.ru
Poccuiickas
KocMmeTrnueckue u napgroMepHbie CpeCcTBa.
99 5JIEKTPOHHAS IIKOJIA.
berToBas xumus
resh.edu.ru
Ennnas xojuieknusa
. U (POBBIX
XuMus B CTpOUTENbCTBE. BaxkHeitmue dp
00pa3oBaTeIbHBIX
100 CTPOMTENBHBIE U KOHCTPYKLIMOHHbIE
pecypcoB www.school-
MaTepuabl :
collection.edu.ru
101 XUMHS B CEINbCKOM X03s11icTBE. OpraHuyecKue ®denepanbHbIA LIEHTP




Y MUHEpaJIbHBIE YI00peHHS

U POBBIX
00pa3oBaTeNbHBIX

pecypcoB
www.fcior.edu.ru

102

Cucremarusanys 1 00001IEeHUE 3HAHUMI 10
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., JIynun B.B. Xumus. 10

KJ1acc. YTiyOsieHHbIH ypoBeHb. MockBa: [IpocBemienue.

2. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlyaun B.B. Xumus. 10

Kiacc. YrryoneHHslid ypoBeHb. Mocksa: [IpocBemienue.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. denepanpHas paboyast mporpamma CpeaHero ooimero oopazoBaHus. XUMHS

(yrmybnenHsiit ypoBeHs). Mocksa. 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Poccuiickas >nexrponHas mkona. resh.edu.ru.

2. Enunas xomneknus mupoBbIx 00pa3oBaTesibHBIX pecypcoB WWw.school-

collection.edu.ru

3. MenepanbHbIi EHTP MUGPOBBIX 00pa3oBaTeNbHBIX pecypcoB WwWw.fcior.edu.ru


http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

