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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpazoBarenbHON IPOTPaMMBI CpEIIHETO o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHBIE MPOTrPaMMBbI, U
OCHOBHBIX ToNoXkeHul «Crtparerun pa3BUTHS BocOuTaHud B Poccuiickoil
®epnepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BaATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyi UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH B COLIMYME, & TAKKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOJIydaeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBONOJIArarolMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJCpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTUTAHUS 1 PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIBLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 0O0pa3oBaTeNbHBIX TOCTHXKEHHM OOydarolmmxcs B
paMKax WTOroBOM arrectalud B (GOpME €IMHOT0 TOCYJAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAENIbHBIX mpoduieli, mnpexycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIIBHOCTh H3YYEHHUS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COAEPKATEIBHOW XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOEHUIO
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 (MHBAPUAHTHOM) COCTABIISIOLIEH COJEpKaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIYyOJIEHHOIO 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 M3yYEHHs] CHEIUAIbHBIX €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 MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay
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BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro Tpyda 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». [lpu onpeaeneHnn Moaxoa0B K 0TOOPY M 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» COCTABISIET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU 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 YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
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. XHMMHYECKas 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 ANEKTPOJIU3€E 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 HMEEeT 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 COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIioe
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 (PU3MKE), 3aKOHBl COXpPaHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduiast OOJbIINI yAeNbHbIN BeCc 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 mumane ¢GopMHpoBaHHMS OCHOB HAy4YHOIO MHPOBO33PEHUS, 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 obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka 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 NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (OPMUPOBAHUE 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 (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON 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/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
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
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XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCSI OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJICHWe  TPEJACTaBICHMA O  HAyYHBIX  METOoAaX  IO3HAHWS,
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  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TI0O3HABAEMOCTHU SIBICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

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

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HeZeli0).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMU AaTOMHBIX OpOuTaneu
yraepoja. Mexanusmbl 00pa3oBaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUCHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wu30MepuU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie QPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHbIE Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiysi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropenusd. [IpencraBinenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
rudpuau3anysl aTOMHBIX OpOWTalield yriepoaa, 6- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOTYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['OMOTOTHYECKUU PsJ apeHOoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadorku. Crocoosl nepepaboTku HedTu:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOJHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIUHEHUSX. 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 pa3IUYHbIX KiIaccoB (oOecuBedrBaHUEe OpPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuekuusMu «Hedtb» n «Yrompey, c
oOpasnamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHWE MOJIEKYJ (Ha mpumMepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIIEHUs, JETUApaTallli, OKHUCICHHUS,
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 a¢upsl, HOMEHKIaTypa U n3omepus. OcoO0eHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthbl. [IpencraBienne o MexaHu3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus n HoMeHkIatypa. Pu3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
HIEJIOYHOM 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.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOmas xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOdyYeHHEe >PHUpPOB 1eUToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHUInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AMUHOKHUCIIOT: TJIMIMH, ajadud. Ou3nyecKkue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToiauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEBaHHH, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
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).

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

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl 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
peaklUMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,
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dorocuHTE3, IBIXaHHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJOXHBIX BEIIECTB [0 TrpynnaMm © NepuojaM. 3JHay€HUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

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

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
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MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MAcChl BELIECTB; 3aKOH COXPaHEHUs W MpPEBpalCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIE peakuu. Katann3 u kaTannu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHncTanTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas aucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3loKEeHUE TNEPOKCUIA BOAOPOJAa B IPUCYTCTBUM KaTalu3aTopa, MOJAEIU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XWMHYECKOW PpEAKIMU ¢ TMOJOKEHHE XUMHYECKOTO
PaBHOBECHUSL.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiuioB B llepuomuueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢usnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XAMHUYECKUE CBOMCTBA. [ anoreHoBoaopoabl. BaxHenmme Kuciopoacoaep amme
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COEUHEHHsI rayoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHUS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkucinopoaa. @U3NUeCKue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHUE KHUCIOpPOJa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHIL. [IpuMeHeHne ceprl U €€ COCTUHEHU.

Azor. Haxoxxnenue B mnpupoe, cHocoObl NOIy4YeHHUs, (QU3MUECKHe U
XAMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YIO0OpEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B MOpupojae. AJUIOTPOIHBIE  MOIU(PUKALUU.
duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThiX BeleCcTB, 0Opa30BaHHBIX YIJIEPOAOM, M €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne metamioB B Ilepuonndeckoi cucteMe XUMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  MmetawioB.  OOmume  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX »dyeMeHTOB. Harpuii u kanwmii: mnomydyenue, (QU3HUECKHE H
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u
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XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HX COCIUHECHUI.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymnm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHCIIUTENbHBIEC CBOMCTBA. [loyyeHrne u npuMeHeHne xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

du3nuecKrue U XUMUYECKUE CBOWCTBA JKeJie3a U €ro coeAuHeHu. OKCUpbl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBAa. AmbOoTepHbIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIeKUMH «MeTalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PEIIeHHE IKCIIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYIII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TOMYYEHUST BAKHEUIITUX BEIMIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.
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XuMusi ® 340pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. llpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

Kocmetnueckne u mnapdromepHbsie cpeicTBa. beitoBas xumus. [lpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CEILCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJO, KepaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIHUM, €CIM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B pacTBOpE, MOJM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHSITUH, TPUHATHIX B OTACJIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaiys, MepuoIudHOCTh, HAOIIOICHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeJIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,

pecypchl.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
nperapaTroB, IIPOU3BOACTBO KOHCTPYKHHOHHBIX MATCPpHUAIIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUH HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-AEATEILHOCTHBIM TOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CJHEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOy4arolUMHUCST POCCUICKON TpakJaHCKOH HWAEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IpeaMeTa «XHUMHSD» OTPaXKaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETLHOM W TPAKTHUYECKON EATEIBHOCTH
00yJaromxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AEITETLHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh ONbITA TO3HABATEIBHON M MPAKTHUYECKOH N€ATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00YYarOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JEATEIBHOCTH TMPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XUMHUU;

YB@)XEHUs K MPOLIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IOPUJIOKEHUST XUMHM, OCO3HAHMsI TOIrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;

20



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWJI WHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
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 MPAaKTHYECKOMY M3YUYEHHIO MPOECCHil pa3IMdHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJ/OB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI IO XMMHUH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNu(PUKy METOJO0B TIO3HAHUSA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (TTO03HABATENbHbIE, KOMMYHUKATUBHbBIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30BbIe JOrMYeCKHUE 1eiiCTBUA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh IPH OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBILLJICHUS:
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU Il KiIacCU(PUKAIMKU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyX IeHus (MHIYKTUBHbIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MpU pElIeHWH YYeOHBIX IO3HABATENBbHBIX M NPAKTHUUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH paboTe C
XUMHYECKONM HMH(pOpManueil: MNpPUMEHATh MEXNpeAMETHbIE ((PU3NYecCKue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpbI, HOMEHKIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHH:

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

BBICTYIIaTh C TPE3CHTAIlMEH pe3ylbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUESCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peaanu3alun yueOHOTro NpoeKTa, U GopMyIUpOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JeATEIIbHOCTh, Ompenensis €€ IMeau M 3ajadd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENIbCKUX 3ajady, BBIOUpaTh HauOolee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHaIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA yTIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHelU(pUYECKUE
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUWS W MPUMEHEHWIO 3HAHUW B PA3JIUYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
[porpaMMe II0 XHWMHUH NPEAMETHBIE Pe3yJIbTaThbl MPEACTABICHBI 10 TIOJaM
VU3y4CHUS.

10 KIIACC
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[IpeameTHBIE pE3yNbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUYCHUU OpPraHMYECKOn
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIM B OOECIEYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKONU U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUUMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalOHAJILHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasled, HOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), H30MEpbl, TOMOJIOTMYECKUN psi, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(mepuognueckuit 3axkoH J[. VM. MenneneeBa, Teopus CTPOEHUS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TpEeBpaLEHUs] HHEPrul NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI MPUYUMHHOCTUA U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLui, TEPMOJMHAMHYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3pdexTri, opueHTanTsl | u Il pona);
(baKToJOrMYEeCKUe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTENIbHOCTH ~ YeJIOBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMNAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpEe MPOU3BOJICTBA METaHOJIa, TepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHII: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMCAHUN COCTaBa, CTPOCHHUsI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;

c(OPMUPOBAHHOCTH YMEHHIA:
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WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) POPMYJT OPraHUYECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  TMOCPEJICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OPraHUYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, [daBaTh WM Ha3BaHUA IO CHUCTEMATHYECKON
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, alaHuH, MajabTo3a, (QPPyKTO3a, aHWIMH, JUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJCHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
busznyeckne W XUMHYECKHE CBOMCTBA TUIHMYHBIX MPEICTaBUTENCH pPa3IuIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaINCHOB,
QIKUHOB, apOMAaTUYECKUX YTIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX d(PUPOB, )KUPOB, HUTPOCOSAUHECHUN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYID  CBSI3b  MEXKIAY HHMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUHN OT
KpPaTHOCTH M THUIa KOBAJCHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;
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c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJISATH B3AaMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, IMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJMYECTBEHHOM CTOPOHBI: PAaCUEThl MO HAXOXKICHUIO XUMHUYECKOU
GbopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
POAYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCJEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMUYECKAN DJKCIEPUMEHT (TIOJIy4eHHE W H3yYeHHE CBOWCTB OPTraHUYECKHX
BEIIECTB, KA4YECTBCHHBIE PEAKIMU YTIEBOAOPOAOB PA3IUYHBIX KIACCOB U
KHUCTIOPOJICOIEP)KAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTATBHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBUII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
PE3yNbTaThI IKCTIIEPUMEHTA, aHATU3UPOBATH U OIICHUBATH WX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

cOOJI0IaTh MpaBUiia SKOJIOTHUECKH IEIeCO00pa3HOro MOBENEHUsI B OBITY U
TPYAOBON NEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 3/J0POBbS, OKpPY)KAroIIen
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;
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OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHaTIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YelIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHMS K CBOEMY 3I0POBBIO M IPUPOJHOMN

cpene;
BJIaJICHHUEC CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolIfe TOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SJApO aTroma,

M30TOIIbI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJEHTHAs, MOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pEeakUuus, pacTBOpP, 3JIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALMS, CTENEHb JIHCCOLMAIUY,
BOJOPOJHBIA TOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOU 3dPexT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS 3IIEKTPOIUTHUYECKOW IUCCOLMALNU, MEPUOINYECKUAN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILECHUS] SHEPTUU NPU XMMHUYECKUX PEAKLHUAX, 3aKOH IMOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK
XUMHH, MHPOBO33PEHYECKUE 3HAHWs, JEXKalMe B OCHOBE IIOHHMAaHUs
OPUYMHHOCTY M CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEACTABICHNUS] O CTPOSHHMH BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX; TMPEICTAaBICHUS O MEXaHW3Max XHUMUYECKHUX
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peaKkiui, TEPMOAMHAMMYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUUYECKOU
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHMUYECKYID CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

Cc(OPMUPOBAHHOCTh YMEHHUS ONPEAECIIATh BAJIEHTHOCTh U CTENEHb OKUCIIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTABY, XUMHUYECKHUE PEAKLMY IO PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOJNYECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIIEMEHTOB IEPBOrO—YETBEPTOIO MEPHOJIOB
Ileppnognueckorn  cucrembl  J[.MI.  MenneneeBa,  HMCHOJNB3ys  INOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX DJIEMEHTOB U HUX
coenuHeHnrd 1o nepuojgaMm u rpynnaMm Ilepunommueckou cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUUYECKHUE  CBOMCTBA  BEIIECTB  PA3MUYHBIX  KJIACCOB,  MOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXJYy HEOPraHWUYECKMMU BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI T10]1 BIUSIHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAQJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAYYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, HW3MEpPEHHe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SBJICHUN, HMMEIONMX MECTO B MPHUPO/IE,
MPaKTUYECKOMN JeATeTbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO SIMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHI: C HCIIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIUS;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO A dexTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYeH ¢
W3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
OTpeNIeIEHHON MacCOBOM JTOJIEM PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpWMECH); JOJM BBIXOJA MPOAYKTAa pEaKInH,; OOBEMHBIX OTHOIICHHUMA
rasos;
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c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO HHAWKATOPOB, W3YyYECHHE BIIMSIHUSA
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh L€ldb MCCIEAOBAaHUSA, NPEICTaBIATH B
pas3nu4HOil (opMe pe3ysbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM C HMHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA KUBBIE OPraHU3MBbI OINPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopMmanuu, MIHTEepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMaIlUIO, NepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Konrpoabubie  IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp OiHI/I?[ 0p FaHUYECKUX COE I/IHGHI/IIEI') A.M 8 bubmmorexa [JOK
| P P A e hitps://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Paznea 2. Yraesogopoasl
51 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 5 bubnnoreka [JOK
' LIUKJIOAJIKAHbI https://m.eds00.ru/d69df650
99 Henpenenbable yrieBoaOpoIbl: alKEHBI, 14 1 bubnnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2. A
3 POMATHYECKHE YIICBOAOPOAEI (apeHE!) 8 https://m.edso00.ru/d69df650
24 [IpupoaHbIe ICTOYHUKH YTIEBOJOPOIOB U UX 4 bubnuotexa [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bubmuorexa [JOK
2. r 4 1
> ATIOTCHIIPOMSBOHEIE YTICBOA0POAOB https://m.edso00.ru/d69df650
Hroro 1o pasneny 35

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
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bubmuorexa [JOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHWIbHBIE COETUHEHUS: ANbIETUAbI U
3.2 KeTPOHLI Ka 6OHOBI;ZI[C KHACJIOTBI Cﬂnoxf:{me 21 buGmnorexa LIOK
' - 1ap : https://m.edso0.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 Y TeBO/p! ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue OpraHudecKue coeuHeHust
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Htoro no pazneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
51 BricokoMoseKyIsIpHbIE COEIMHEHUS 6 Bubmorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuit 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 6 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

2.

Epemun B.B., Ky3pmenko H.Y., Ipo3noB A.A, JIynund B.B.. Xumus. 10
kiacc. YriayOneHHelld ypoBeHb. — M.: IIpocBemenue, 2024.
Epemun B.B., Ky3pmenko H. VY., Ipo3nos A.A, JIynun B.B.. Xumus. 11
kiacc. YriayOneHHblld ypoBeHb. — M.: IIpocBernenue, 2024.

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1.

8.

9.

®denepanbHOTO  TOCYAAapPCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAApTa
OCHOBHOrO  oOmiero  oOpa3oBaHMs,  YTBEPKIECHHOTO  IPHUKA30M
MunuctepctBa 06pazoBanust PO Ne 1887 ot 17.12.2010;

[Iporpamma ®I'OC ocHOBHOM 00pa3zoBarenbHOM MporpaMmsl MOY
«CkpeO10BCKast CpeIHsIs IIKOJIay.

[IpumepHass mporpaMma OCHOBHOTO 0OIEro 00pa3oBaHUs MO XUMHH
aBropa O.C. I'abpuensna //I[Ipoepammol kypca xumuu ons 8-11 xiaccos
0bweobpazosamenvuuix yupexcoenuil — M.: [poga, 2020./

Tabpuensn, O. C. Xumus. 10 kiacc: HactonbpHast kaura yuutens [ Teker] / O. C.
I"abpuensH, U. I'. Octpoymos. - M.: [poda, 2006

T'oprosenxo MLFO. TToypousrsie pa3pabotku 1o xumun. 10 kace. / ['opkoBeHKO
MIO.,. -M.: Bako. 2015.

JIuoun P.A., Mapeymuc B.b. Xvumust.10-11 xon.: yaeOHoe rocoowe. / Jnmus P.A.,
Maprymic B.b. - M.: llpocda, 2017.

Kapyoesa A.A., Jlesxun A.H. Opranndeckas XuMusi: 3aa4u 1
npaktuyeckue padotel./Kapuosa A.A., Jleskun A.H. — CI10. ABanos,
AzOyka-knaccuka. 2014.

Kysneyosa H.E., Jlesxun A.H. 3anaunvk no xummu 10 ximacc - M.
M3narensckuii 1ieHTp « Benrana - ['pad » 2020.

Kontponsro-m3mepurenbabie Matepraibl. Xumust. K yaebnnky O.C.I 'abpuernsHa.
(M: dpoda) 10 xmacc.MockBa-«BAKO», 2020

10. AM. Panerikwii. Kontponbsabie padots! o xumun 10-11M: Tpocesiiierne, 2018
11. A.M. Xoxioa, 3agaun no xumuu 8-11. M: M3narensckuii ieHTp «Bragocy, 2019



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

www.school-collection.edu.ru — 3to kosuTeKIHsI 00pa30BaTEIBHBIX PECYPCOB
10 pa3HBIM MPEIMETaM M JJIS Pa3HbIX KIacCOB

https://resh.edu.ru - TaTepakTHBHBIC YPOKH 110 BCEMY HIKOJIBHOMY KYPCY

http://window.edu.ru — Poccutickuii o01ieo0pa3oBaTeIbHBIN OPTAI, CAUHOC
OKHO JIOCTyIa K 00pa30oBaTeIbHBIM PECypcam.
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