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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yciaoBUsX —AuddepeHIMpOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax NpodecCHOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIENIeH, COMIEpIKaHuUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYCHUE TPEACTABICHUS O IENX, COJACp)KaHWM, OOIIEeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesaM Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4y U3yuyeHus MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENessThCsl B COOTBETCTBMM C HalpaBlI€HUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHST Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMsI HANpaBlIEH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wW3ydeHHE TMpeaMeTa «XUMHS» OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccuoHanbHoro oopasoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITYOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuugax 0a30BOro M yriayOoJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. DTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAamMuKH. M3ydeHue mnepuoamyeckoro 3akoHa u Ilepmogmueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTcss oco0oe BHUMaHHUE BONPocaM 00 3JEKTPOHHBIX 3deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOueill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3A, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XHUMHUYECKOM OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIYKaT OCHOBOM JUIA M3y4ECHUSA
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJIE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenuun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIleyeHNn palUOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XMUMHUYECKUX pEaKLHi, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TPOOJEM COBPEMEHHOW XUMHHM, JJIsi OOBSICHEHHS W
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SIBIICHUH, WMEIONIUX 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 OCOOYH  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

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

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHupOBaHUEe yYMEHUN W HaBBIKOB Pa3yMHOTO MPHUPOOTOIL30BAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpemHero obmiero odpazoBanusi, cocraBisser 340 wacos: B 10 kimacce —
170 u (5 gacoB B Henemo), B 11 xmacce — 170 u (5 yacoB B HeeIo).



B pamkax peanuzanmu npodeccrnonanpuoro muaumyma ypok Nel B 10 kiacce,
Nel51 B 11 knmacce umeroT npoGOpUEHTAUOHHYIO HAMTPABIECHHOCTD.

COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHU4YECKUX COCTUHEHUI.

DIEKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BaseHTHbIE BO3MOXKHOCTM aToMa yriepoja. XUMHUYecKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THuIbl THOpUIU3AMU aTOMHBIX OpOHuTaeu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). TUNBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAs U TpouHas cBA3b. CnocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYEeCKUX COEOUHEHUH. MoJeKyJasipHble U  CTPYKTYpHBbIE  (POPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o Ki1accUpUKALMK OpraHuyeckux BeniecTB. IlloHaTue o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(uKanus OpraHuyeckux peakuuid. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpallCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI IO MNPEBPALIEHUIO OPraHUYECKUX BEUIECTB NPHU HarpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYII
OpPraHUYECKUX BEIIECTB.

YrieBoaopoasl.



Anxanbl. ['omonorudeckuil psij ankaHoB, o0mas ¢popMyna, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHOB, SP -
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (LUKIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (LMKJIONEHTAH, LMKJIOTEKCAH) LUKIOAIKaHOB. CrocOObI MOJyYEHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, oOmmias (Gopmysa, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKeHOB, SP°-
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUS B O-TMOJOKEHUE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOIYYEHUS] U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
COMNpPsKEHHBIX JUEHOB. CrocoOBI MOJIy4eHNs U TPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKHE  CBOWCTBA:  pEaKkUMM  IPUCOCIMHEHHs, JUMEpHU3alUud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIoTHbIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJHOM paguKalie, PEakUUH NPUCOECIUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenszona. [lpencraBneHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTHTENEH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpPe aJKWIbHBIX pPATUKAIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMHUYECKUX CBOUCTB ctupoda. [lomumepusanus ctupona. CriocoObl OTydeHHS U
MPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:
MepEeroHKa, KPEKUHT (TEPMUYECKHH, KaTaTUTH4YeCKHi), pUMOPMHUHT, MHPOJIU3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHME TaJIOT€HIIPOM3BOHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIICHUs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOrpyNnmny, LHUAHOTPYMIY,
amuHOTpymmy. JlelicTBME Ha TaJOTEHIPOU3BOAHBICE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYNA. B3auMoaelcTBUE TUTaIOTEHATIKAHOB C MAarHUEM W LIMHKOM.
ITonsiTue 0 METAJIJIOOPTaHUUYECKUX COCTMHCHMUSX. Hcnonbp3oBaHue
raJIOTEHIIPOU3BOIHBIX ~ yIJEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHHTE3C
OpTraHMYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriieBoJAOpPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
HMOJHOM BOJIbI, pacTBOpa MEpMaHTraHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKeHHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE HTUICHA U
M3YYEHHUE €ro CBOMCTB, O3HAKOMJICHHE C KoyueKiusMu «HedTb» u «Yrouby, ¢
oOpa3niaMyd IUIaCTMAacC, KaydyKOB M PE3WHBI, MOJICIMPOBAHUE MOJICKYII
YIJIEBOJOPOJIOB U TaJOT€HIIPOU3BOAHBIX YIIE€BOI0POIOB.

Kucaopoacoaep:xammue opranndecKkue coeJuHEeHMsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYN (Ha MpUMeEpe
METaHoJIa W J3TaHoida). ['oMonormueckuid psia, oOwmwas ¢opmyna, H30MeEpus,
HOMEHKJIaTypa ©  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BOAOpOJHBIC CBA3M MEXIYy MOJEKYJIaMu CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYEeCKUMHW W  HEOPraHWYECKUMH  KHUCIOTaMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiaULepuH. Du3ndeckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEICHUSI.



HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OenzonbHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHos. TokcHYHOCTH (peHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. GeHonpopmabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepusi U HOMEHKIaTypa. Pu3nyeckue CBONCTBA albJErHIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUUU Ha aJIbJIECTH/IbI.
CrocoObl OJTy4eHHs U IPUMEHEHHE albJETHJI0B U KETOHOB.

OnHOOCHOBHBIE IpeJIEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTBL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENbHBIX U APOMATUYECKHX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OTYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psn, obmas dopmyna, uzoMepus u
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesioyHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HeTpeeTbHBIX JKUPHBIX KUCJIOT. JKUphl B Ipupo/Ie.

Mpb114 KaK CONTM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO61ast xapakrepuctuka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, TU-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaOIMME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapuoB. Haxoxnenue B nmpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
INIMKOTeH W nemnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U



HeJuTroNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAYEeCTBEHHash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, MOTydeHHue (UpoB 1eutono3bl. [loHsaTue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIh30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC pPEAKIIMM Ha albJAeTHIbl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAJIbHBIX 3a7ad 1Mo temMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPBIY.

A30TcCoaep:xale OPraHnvecKne coeJuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEGHKIATypa U (hU3NYeCKue
cBOMcTBa. XMMHUYECKOE CBOMCTBA aau(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJACHUCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHUInHA. OCOOEHHOCTH
XUMHYECKUX CBOMCTB aHMIMHA. KauecTBeHHBIC peakiiun Ha aHWIMH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTAaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajanud. @Ou3ndyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAINY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAs M TpEeTHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWU, IBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepxkaiiue OpraHuYecKue COCTUHECHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.



BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIIMIIEH,
NOJIMBUHWIXJIOPU, TOJUCTHPOJ, MMOJIUMETHIMETAKPUIAT, MOJHUKApOOHATHI,
noJiMdTUICHTepeTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, MIEPCTh, MIETK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaAILCHUI:
O3HAaKOMJIEHUE ¢ 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB, PEIIEHUE OJKCIIEPUMEHTAJIBHBIX 3amad Io Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

HaxoxaeHue MoJeKkyIsipHOW (OpMyJbl OPraHUYECKOro COEAUHEHUS 110
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTAaB, HAXOXICHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, OINpPENEIEHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccUuPUKalus, HaONIOACHUE, HU3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3WYECKUE BEIWYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, JHEPTHSI,
Macca.



buonorus: kimerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpOGHBIM THUI THTAHUSA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OCJIKW, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: moyie3HbIe HCKOITaeMbIe, TOILINBO.

TexXHOJIOTHS: THIIEBBIC MPOIYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHUA,
MOJOIIIHE CPEJICTBA, MATEPUATBI M3 UCKYCCTBCHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUUECKU 3nemMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB AJIEMEHTOB MEPBOTO—4ETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEpUOIAYECKOr0 3aKOHA U [leproanueckol CHUCTEMBI
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TepuojaM. 3HA4YEHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XyUMHUYECKass CBSI3b. BHMIBI XMMHMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHAasd,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBsizu. BogoponHasi CBs3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HUs.  THMbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:



MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIEeCTB. TpHUBHAbHBIE
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTH XUMAYECKHX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHncTanTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOLIUX B
peakumu. [Ipunun Jle [larense.

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

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3loKEeHUE TNEpPOKCUZAa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTtopa, MOJAEIU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilomydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxkHenmme KUCaopoacoaep amime



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kucinopoaa. @uU3NUeCKe U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHUCJIOpOAa H
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
CEepHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YIOOpEHMUSL.

®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, HaxoXIAeHHWE B MOpupojae. AJUIOTPOIHBIE  MOJU(PUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThiX BelecTB, 00pa30BaHHBIX YIJIEPOAOM, U €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 MetamuioB B Ilepruoandeckoil cucteMe XMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsANl  HampspKeHu  MetauioB.  OOmuMe  CcrocoOsl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKUX 7dyieMeHTOoB. Harpuii u kanwmii: mnomydyeHue, QuU3MUECKUe Hu
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u



XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE TMPOCTHIX BEIIECTB M HMX COCIUHECHUII.
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 XxapakTepucThka MeTauIoB 1o004HbIX mnoarpynn (b-rpymnm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTEINIbHbIE CBOMCTBA. [losydeHne u npuMeHeHue Xxpoma.

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

du3nuecKre U XUMUYECKUE CBOWCTBA JKeJie3a U €ro coeAuHeHHl. OKCUIpbI,
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 CBOMCTBA. AM{QOTEpHbIE
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
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ANOMUHUS M LHUHKA 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 TOATPYTIID).

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 TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOCTBA 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.



XuMusi ®W 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

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

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUSl IpEnaparoB OBITOBOM XWMHUHU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPAaCKH, CTEKIIO, KEepamHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIHH, €CIU OIAHO U3
BEILIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHLIEHTpalMd BEUIECTBA B pPACTBOpPE, JAOJIM BBIXOJA MNPOAYKTa PpEaKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpraHW4ecKol XuMuM B 11 Kkjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUM, MPUHATHIX B OTACIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHP, MaKpOMHUpP, aTOM, DJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACAJbHBIA ras,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kjaeTka, opraHusM, sKocucTema, ouocdepa, MmeTaboanU3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIMBO,

pecypchl.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npermaparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YpPOBHE CPEIHErO
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBISAIOIIAE: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIETICHUI0; HAIMYME MOTHUBAIUU K
OOy4E€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HAJU4ue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MOpeaMeTa «XUMHSD» OTPAKAKOT
c(OpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeITLHOCTH
0Oy4Jaronmxcs B MPOLECCE peaTu3alii 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OTbBITA TO3HABATEILHON M TPAKTUYECKON NESITEIbHOCTU
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEILHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOU €SI TEIHHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XHMUM;



YB@XEHUS K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKHW €CTh pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M MO3HABATEJNBHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOUIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWJI Oe30macHOro oOpalleHus C BEHIECTBAMU B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWI WHAWUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOJCH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOPEecCHil pa3IudyHOTO pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS KU3HU Ha 3eMJIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO IMMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHd  OKPYXNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTIbITa NESATETbHOCTH 3KOJIOTUYECKOMN HANpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIbLHON KYJIbTYpbl, B pEUIEHUH TI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

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

VMHTEPECA K O3HAHUIO, UCCIIEIOBATENBCKOM AEATENBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpaXKaroUue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PHKYy METOJOB TO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHHE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaIbHbIe Y4eOHbIC NEeHUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKHUE 3HAHUS W YHHUBEPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHWS M KPUTECPUU JUIA KJIACCH(PHUKAIIMU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHATH B IPOLIECCE MO3HAHUS HCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHS BEIIECTB U XUMHUYECKHX
peaKkuui;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEUICHUS NPAKTUYECKHUX 33Jay, NPUMEHEHUIO pa3JInYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOus,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(MOPMALIMIO PA3IUYHBIX BUAOB U (POopM
Ipe/ICTaBIICHMUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

(bopMyIupoOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON HMH(pOpMaIueil: NpPUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

KoMMyHnKaTHBHBIC YHHBeEpPcaJIbHbIe YueOHbIe 1eCTBHUSA:

3a7laBaTh BOMPOCHI 110 CYILECTBY 00CYAaeMOIl TeMBbI B X0/1€ AHajiora U/uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3aauH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPU BBIIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaju3aluu yueOHOro MpoeKTa, 1 (opMyIHpoBaTh BHIBObI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IelicTBHS:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO II03HABATEILHYIO
JeATEeIIbHOCTh, Ompenessas e€ Ienu W 3ajJadd, KOHTPOJIUPOBaTh W 110 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHW Y4YeOHBIX MW HCCIIEIOBATCIIbCKUX 3aj7ad, BBIOMpaTh Hambojee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAaMOKOHTPOJIb JICSITEIBHOCTH HA OCHOBE camMoaHajau3a WU
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICHCTBUM
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPeoOpa30BaHUIO 3HAHUHN, BUIBI ACATCIHHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHHS W NMPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUCOHBIX
CUTYaIlMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYyAITUsX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUICHUSI.

10 KITIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUSI»
OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poii B O0ECHEYEHUH YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOH, SJHEPTeTUYECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
4eJloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI 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, TUOpuAM3alvs AaTOMHBIX opOuTaned, HWOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M IPOCTPAHCTBEHHas (TeomeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
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 TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIUE B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekThi, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HeTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
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;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB ISl WILTIOCTPAIluu
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMS [0 CHUCTEMAaTHUYECKOU
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, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAas CBs3b, G- WU 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;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, 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;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh NCTOYHHUKH YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CHUCTEMATHU3AILIUI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, O0OBEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJYUYCHHBIE 3HAHUS ISl PUHATHS TPAMOTHBIX PEIICHHIN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
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, AHAITU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOUUUBOTO PA3BUTHUS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUW NTPUPOJbLI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHYCCKHX  3HAHHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIArAIONIUe TMOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBOH AddeKT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUU NMPU XUMHUUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOSHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHMM XHMMHMUYECKUX  PpEaKIuH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAsi, METaJUIMYecKas, BOJOPOJAHAsS), THUI KPUCTAUIMYECKOW  pelmeTKu
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccupukanuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYUIHOCTh: OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YpPAaBHEHMM;  pEakUu{d  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XMMHMYECKOM pEAaKUUU B 3aBUCUMOCTH OT pa3JIMYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHMsS CEPHOM KHCIIOTBI, aMMHaKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 118 OOBSICHEHUA XHMHUYECKUX SBJICHHUH, HMEIOIIUX MECTO B HPUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOI'O MOHUMAHUS MaTepUAIbHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKUMU BEIIECTB; TEIUIOBOTO 3(pdekra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTeslsl pacTBOPOB KHUCIIOT M IIEIOYEUN C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OmpeIeIEHHOW MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOJAYKTa pEaklUUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIACHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIAECICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
co0roieHreM MpaBuil 6€30MacHOro oOpalleHus ¢ BeUIeCTBaMH U Ja00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, INPEIACTaBIATh B



pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOU
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUUYECKON MH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, IHTepHeT U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaInio, epepadbaTbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoTbI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
IIpenmeT opraHnYeCcKO XMMUH. hilo: _SChOO|_
11 Teopust CTPOCHNS OpraHHIECKHX 5 collection.edu.ru/catalog/rubr/d05469af-
. 69bd-11db-bd13-
coenunenuii A. M. byrneposa 0800200¢9c10/?interface=catalog&subject=31
Hroro no pazgeny )
Pasnen 2. YraeBonopoabt
http://school-
51 [IpenenbHbIC YTIIEBOOOPOABI — 10 collection.edu.ru/catalog/rubr/d05469af-
QIKAaHBI, IIUKI0AJIKAHbI 69bd-11db-bd13-
0800200¢9c10/?interface=catalog&subject=31
http://school-
99 HenpenenbHble yriaeBoaopoabl: o5 1 collection.edu.ru/catalog/rubr/d05469af-
AJKEHBI, AIIKATUEHBI, AJTKUHBI 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
http://school-
23 ApoMaTu4ecKue yriieBoAa0pOIbl 15 collection.edu.ru/catalog/rubr/d05469af-
(apensr) 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
[IpupoaHbIe UCTOYHUKHI htth./fschool
2.4 5 collection.edu.ru/catalog/rubr/d05469af-

YIIJIEBOAOPOAOB M UX mepepadboTka

69bd-11db-bd13-
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0800200c9c10/?interface=catalog&subject=31
http://school-
95 ["anorennpousBoiHbIE 10 1 collection.edu.ru/catalog/rubr/d05469af-
YIJIEBOJOPOIOB 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
Wroro no pazueny 65

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHs

http://school-
collection.edu.ru/catalog/rubr/d05469af-
3.1 Couptel. ®enon 25 1
P 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
KapOonuibHble COeMHEHHUS: http://school-
albAeTUAbl U KETOHBI. collection.edu.ru/catalog/rubr/d05469af-
3.2 45 1
KapOonoBeie kucnotsl. ClokHbIE 69bd-11db-bd13-
a¢upsl. Kupsl 0800200c9c10/?interface=catalog&subject=31
http://school-
collection.edu.ru/catalog/rubr/d05469af-
3.3 VYrieBoasl 10 1
g 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
Hroro 1o pasneny 80

Pa3nes 4. Azorcoaepskamue opraHi4ecKue coeJuHEeHH

http://school-
collection.edu.ru/catalog/rubr/d05469af-

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 14 1 2 / g/rubr/
69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31

Wroro no pazueny 14

Pa3pnen S. BeicokoMoOJIeKy /IS pHBIE COCAUHEHUSA
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http://school-

51 BricokomouiekynsipHbie 6 collection.edu.ru/catalog/rubr/d05469af-
' COCIMHCHHSI 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 10
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 15 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 45 1 3
Hroro mo pazueny 70
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramist 50 1 3
2.2 Meranbl 30 2
Hroro mo pazueny 80
Pa3znen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 20
KHU3Hb
Hroro no pazneny 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/ Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUH, [IPEJICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BanenTHbie BO3MOKHOCTH aToMa yriaepozaa
XuMuYecKas CBSI3b B OpraHUYECKHX
coeTMHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eM

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (heKTh B MOJIEKYJIaX OPraHuYEeCKUX
COCIMHEHU I

[IpencraBnenue o kKIacCuPUKAUA U
cucremarnueckas Homenkiatypa (IUPAC)
OpPTaHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4ecKoi
XUMUU

Cucremarusanys 1 0000IeHNE 3HAHUI 110

http://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200¢9c10/?interface=catalog&

subject=31
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TEMC

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIa, HOMEHKIIATypa H H30MEepHs,

6.7 3JEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII
8.9 du3nvecKue U XUMUYECKHE CBOMCTBA
aJIKaHOB
HaxoxneHnue ajikaHOB B IPUPO/IE. hittp: .SChOOI_
10 CHHOCOGH IOy UEHNS H IPHMCHEHHE collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
ATRAHOB Ohttp://school-
ukoankanst: oduias Gopmyna, collection.edu.ru/catalog/rubr/d05
1 HOMEHKJIATypa U H30MEpHsi, 0COOCHHOCTH 469af-69bd-11db-bd13-
CTPOCHHS M XUMUYECKUX CBOUCTB, 0800200¢9¢c10/?interface=catalog&
CIOCOOBI MOJYYEHHs U IPUMEHEHHE subject=31800200c9c10/?interface
Pemenue pacu€THbix 3a/1a4 Ha =catalog&subject=31
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
12- OpPTaHUYECKOTO BEIIECTBA 10 MACCOBBIM
15 JIOJISIM aTOMOB PJIEMEHTOB, BXOIAINIHNX B
ero cocran. CucreMaru3anus u
000011ICHIE 3HAHUI 110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Ias htto://school-
16.1 (hopmyiTa, HOMCHKIIATYPA, SIEKTPOHHOE 1 collection.edu.ru/catalog/rubr/d05
7 MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. 469af-69bd-11db-bd13-
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpHUs Ohtto://school-
aJIKCHOB collection.edu.ru/catalog/rubr/d05
18,1  dusnueckue U XUMUYECKHE CBOWCTBA 469af-69bd-11db-bd13-
9 ankeHoB. [IpaBuiio MapKoBHHKOBA 0800200c9c10/?interface=catalog&
20 Cr10co6bI MOTYYeHNs 1 IPUMEHEHHE subject=31800200c9c10/?interface
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AJIKCHOB

[TpakTrueckas padora Ne 1 mo Teme

=catalog&subject=31

21 "ITosrydyeHune 3TUIIEHA U N3YYEHUE €TI0
CBOMCTB"
99. Pemenne pacu€rHbIxX 3a7a4 Ha
o5 orpezesieHue MOJIEKYIIpHOU (HOpMyIIbI
OpPraHUYECKOI'0 BEIECTBA
26- AnKaMeHbl: CONPSHKEHHBIE,
97 M30JIMPOBaHHbIE, KYMYJIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS
28- XUMHYECKUE CBOWCTBA CONPSKEHHBIX
29 TUEHOB
30 CriocoObI nostyyeHus 1 IpUMEHEHNE
aJIKa/IN€HOB
AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as
31- (bopmynna, HOMEHKIATypa, NEKTPOHHOE U
32 MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKY!IL, http://school-
dbuznueckue cBoicTBa collection.edu.ru/catalog/rubr/d05
33 XUMHYECKUE CBOICTBA AIKHHOB 469af-69bd-11db-bd13-
34 KauecTBeHHBIE peaklIMM Ha TPOMHYIO CBS3b Ohttp://school:
collection.edu.ru/catalog/rubr/d05
35 CriocoObI nostyueHus 1 IpUMEHEHNE 469af-69bd-11db-bd13-
AlIKUHOB 0800200c9c10/?interface=catalog&
36- Pemenne 3azau: pacu€ThI 10 ypaBHEHUIO subject=31800200c9c10/?interface
39 XUMHAYECKON peaKIuu —catalog&subject=31
40 Cucremaru3zanus 1 00001IeHHe 3HAaHUH 110
TeEME
41 ApEHBI: TOMOJIOTHYECKUH PsIJI, 00IIIast http://school-

dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U

collection.edu.ru/catalog/rubr/d05
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MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
OcH301a B TOJTyouIa, UX (PU3UIYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

469af-69bd-11db-bd13-
Ohttp://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200¢9c10/?interface=catalog&
subject=31800200c9c10/?interface

collection.edu.ru/catalog/rubr/d05

collection.edu.ru/catalog/rubr/d05

0800200c9c10/?interface=catalog&
subject=31800200c9c10/?interface

42
3aMEeIICHUS
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH -

43 MPUCOEANHEHHUS, OKUCIIEHUE TOMOJIOTOB =cataloglsubject=31

http://school-

OeHsona

44 OCc00EHHOCTH XUMHUYECKUX CBOHCTB 469af-69bd-11db-bd13-
CTHpoIa Ohttp://school-

45 Pemenue pacu€THbix 3a1a4 Ha

48 orpeeNieHue MOJICKYIIPHOU (DOPMYITBI 469af-69bd-11db-bd13-
OpPraHHYECKOTo BEIIecTBa

49 CrniocoObl 1osty4eHus U IpuMeHEeHue '
apeHOB =catalog&subject=31

50- ['eneTnyeckasi CBA3b MEXKIY Pa3IMYHBIMU

51 KJIaCCaMH YTJIEBOJOPOIOB

59. Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX

59 peaKuliH?I. Cucremarusaiys u 06001IeHIE
3HaHUU MO TeMe

60 KonTponbHas padoTta «YTIE€BOIOPOIBDY

61 [Tpupoanstii ra3. IlonytHsle HeTAHBIE
rasbl

62 KameHHbIi yroias ¥ IpOIyKThI €T0
nepepaboTKu

63- Hed b 1 ciocobs! €€ mepepaboTKH.

64 [TpuMmeHeHre TpOAYKTOB nepepaboTKu

HeTH
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66 JleiicTBue 11eouei Ha

68- rajoreHnpoun3BoiHbIe. B3anmonaeiicteue
JUTAJIOTEHAIKAaHOB C MAarHUEM U ITUHKOM

69- Cucremarusanus 1 0000IIeHNE 3HAHUH 110

70 pazneny "Yriaesogopoas”

[IpenenbHBIE OTHOATOMHBIE CUPTHI:

71 TOMOJIOTHYECKHH psijI, oOmiast popmya,

7 4_ CTPOCHHUE MOJICKYJI, H30MEpHS,
HOMEHKJIaTypa, Kiaccuuxanms,
¢duznueckue cBoiicTBa

75- XYMHUYECKUE CBOWCTBA MPEETbHBIX

77 OJHOATOMHBIX CIUPTOB

78 CniocoOslI Moy4eHus U IpUMeHeHUe
OJIHOATOMHBIX CIIUPTOB

79 [IpocTeie 23¢upsl: HOMEHKIIATYpa U

3 O- U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
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86- XuMudeckue cBoicTBa (heHoma
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CniocoOblI MoTy4eHus U IpUMEHEHUe

88
denomna
[TpakTrueckas padora Ne 2. Pemenue
89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"CrupThl ¥ heHOoNBI"
90- Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
95 TemMe
AnBAETUB U KETOHBI: 3JICKTPOHHOE
96-  cTpoeHHE KapOOHMILHOMN TPYIIIHL; http://school-
100 romoJorHyecKue psibl, obmas hopmya, collection.edu.ru/catalog/rubr/d05
H3OMEPHA ! HOMEEKIATYPA 469af-69bd-11db-bd13-
101-  Anbaerujabl U KETOHBI: (PU3UUECKHE Ohtt :_ school-
. collection.edu.ru/catalog/rubr/d05
103 CBOICTBA; peaKIuy MIPUCOCTUHCHUS
469af-69bd-11db-bd13-
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Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U
apoMaTH4YeCKUX KapOOHOBBIX,

116-
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kuciot. [IpencraBurenu BeICIIAX
KapOOHOBBIX KUCIIOT

119 [TonaTue o MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT
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HOMEHKJIaTypa
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CHUHTCTUYCCKUX MOIOIINX CpCI[CTBaX
(CMC)

I'enernueckas cBsA3b yIrieBOJOPOAOB U

subject=31800200c9c10/?interface
=catalog&subject=31

gg_ KHCIIOPOJICOICPIKATUX OPTaHMYECKUX
BEIIICCTB

134-  Pacu€tpl M0 ypaBHEHUSIM XUMHUECKHX

138 peaKImit

139- | Cucremaruzanus 1 0000IeHIE 3HAHUN 110

140 TeMe
OO0m1as XxapakTepucTUKa YIrJIeBOJIOB U

141 KJIaCCU(UKAIUS yIIIEBOJOB (MOHO-, T-
HoJIMCaxapuabl)

142 Monocaxapusl: (pu3nuecKre CBOMCTBA U
HAXO0XJICHUE B TIPHPOJIC

143 [TpumeHeHue TI0KO03bI, €€ 3HaUeHHE B htto://school-
KUSHECATCIPHOCTH OpratHu3sMa collection.edu.ru/catalog/rubr/d05
Jucaxapuapl: caxaposa, MaJIbTo3a 1 469af-69bd-11db-bd13-

144 nakTo3a. HaxoxnaeHnue B mpupoie u Ohttp://school-
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146 = TlonsTue 00 UCKYCCTBEHHBIX BOJOKHAX =catalog&subject=31

147- Pemenne pacdyeTHsIX 3a/1a4 Ha
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KontponsHast pabora o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

151

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIEKYI, 001as popmyiia, H3oMepus,
HOMEHKJIaTypa U (pU3UUECKHEe CBOICTBA

152

153

XHUMHUYECKHE CBOMCTBA aJII/I(i)aTI/I‘IeCKI/IX
aMHWHOB

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XMMHYECKHX CBOMCTB aHMJIMHA

154

Crioco0blI MOTy9eHUs U IPUMEHEHUE
amn(aTHIECKUX AMHHOB

155

156

157

AMUHOKHCIIOTBI: HOMEHKJIATypa U
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTI[GJ'II)HI)IG MMpeaACTAaBUTCIIN O-
AMHUHOKUCIOT

XVMMHYECKHE CBOWCTBA aMUHOKHCIIOT, X
Ouosornyeckoe 3HaueHHe aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

Bbenku xak npupoHbIe NOTUMEpPHI;
CTPYKTYpBI O€JIKOB

158

159

160

XUMHUYECKHUE CBOUCTBA OEIIKOB

A30Tcoz[ep>Ka1u1/Ie TCTCPOUUKIINICCKUC
COCOAMHCHUS. HYKJ'IGI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U OroJiornyeckas POJb

[IpakTuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TEME
"A3zoTcoaeprKalye opraHu4ecKue
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coenuueHus"

[TpakTrueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

161 " 1
Pacnio3naBanue opraHn4ecKux
coeauHeHui"
KoHTponbHas pabota 1mo Teme
162 "A30TCOJIepIKaIe OPraHUYECKHE 1
coeauHeHUS"
OCHOBHBIC TTOHATHS XHMUH
163 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUI U 1
METO/Ibl UX CHHTE3a —IIOJIUMEPHU3ALIHS U
MTOJIUKOHICHCAIIHS
164 [TnacTmaccel. YTunuzanus v nepepadoTka 1 htto://school-
TTacThKa collection.edu.ru/catalog/rubr/d05
165 DacToMephl: HaTypabHBIN 1 469af-69bd-11db-bd13-
CHHTETHYECKHE Kayuyku. Pe3nna Ohttp://school-
BostokHa: HaTypajbHbIEe, HCKYCCTBEHHBIE, collection.edu.ru/catalog/rubr/d05
166  cunTeTHyecKkue. [ToaMMEpPHI CIIENUATBHOTIO 1 469af-69bd-11db-bd13-
HA3HAYCHHUS 0800200c9c10/?interface=catalog&
Tpaxtueckas paGota Ne 6. Pemmene subject=31800200c9c10/?interface
167 AKCIIEPUMEHTANIbHBIX 3a/a4 110 TEME 1 =catalog&subject=31
"Pacmo3HaBanue Im1acTMacc U BOJIOKOH"
O00011eHNEe U CUCTEMATU3ALIS
168 = wu3ydeHHOro marepuaina 1o TeMe 1
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"
169- PeszepBHOE Bpems 2
170
OBUIEE KOJIMYECTBO YACOB I10 170
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[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTesibHbIE pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
Xumudecku 3aemMeHT. M30Tonkl
CtpoeHue IeKTPOHHBIX 000JI0UEK
aTOMOB, KBaHTOBEIC UMCJIIa

Kiaccupukanus XuMHIecKux
9JIEMEHTOB (S-, P-, d-, f-3;meMenTHI)

Pacnpenenenue 351eKTPOHOB 110
ATOMHBIM OpOUTAIISIM
DeKTpOHHbIE KOHPUTypaIH
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIAEHHOM COCTOSIHUH
ONEeKTpOHHbIE KOH(UTYpaIIN
MOHOB. DJIEKTPOOTPULIATETBHOCTb

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

Ilepronnueckuii 3aKOH 1
[Tepuoanueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menzeneesa, CBS3b C COBPEMEHHOMN
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BCHICCTB IO IrpyIinam 1
nepuoiam



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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9,10

Cucremaruzanusg 1 00001eHne
3HAHWUH 10 TEME

11,12

Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aMMOJEICTBUSA

13-14

BaneHTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYII C
MX TEOMETPUUYECKUM CTPOCHUEM

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

15

16

17

18-19

[IpencraBieHus 0 KOMILIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIAaTypa

BemectBa MonIeKyasipHOTO U
HEMOJIEKYJIIPHOTO CTPOeHHUsI. THIbI
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEIIIECTB

IloHsATHE O IUCIIEPCHBIX CUCTEMAX.
IIpencraBienue 0 KOJJIOUIHBIX
pacTBOpax

VcTrHHBIE pAaCTBOPHI: HACBIILIEHHBIE

Y HEHACBIIIEHHBIE, PACTBOPUMOCTD.
Kpucrannoruapars

0800200c9c11/?interface=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

20-21

22-25

CrniocoObl BbIpasKeHUs
KOHIIEHTpAIIH PaCTBOPOB
Pemenune 3ama4d ¢ HCIoIb30BaHUEM
MOHATHUH ""MaccoBas HOIA

0800200c9c11/?interface=catalog&subject=31
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pacTBOpEHHOrO BemiecTna',
"MOJIsIpHasi KOHLIEHTparus"

26-27

28-29

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Cucremarusanus u 00001eHne
3HAHUH 110 TEME

30

31

32

33-35

KonTtponbsHas pabora mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH M [lepuoanyeckas cucrema
XUMHYECKHX 31eMeHTOoB /JI. 1.
Mengeneena", "CtpoeHue
BelecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpPraHWYECKON XUMHUH. 3aKOH
COXPAHEHUs MACChl BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALICHUS
SHEPIrUuU MPU XUMHUUYECKUX PEAKIUAX

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuumii. Tepmoxummudeckue
ypaBHEHUS

Brruucnenus no ypaBHEHUSIM

XUMHUYCCKUX peaKI_II/II\/'I n
TCPMOXUMHUYCCKUM YPABHCHUAM

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

36

CKOpOCTh XUMHUYECKOHN peakinu, e
3aBUCHUMOCTH OT Pa3JIUYHBIX
daktopoB. Katanus u karaau3aTopsl

37

T'omorennsie u IrCTCPOTrCHHLIC



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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peakiuu

[Tpaktrueckas padora Ne 1 mo Teme
38 "BausiHue pa3nuuHbIX (GaKTOPOB Ha 1 1
CKOPOCTh XUMHUYECKOM peakuun"

39 OOGpatumbie 1 HEOOpATUMBIC
peakiuu. XHMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 2 o teme
40 "BimsiHue pa3nudHbIX GaKkToOpoB HA
MOJIOKEHHUE XUMHYECKOTO

paBHOBecud"

DJEeKTPOIIMTHYECKAS TUCCOIIHAITHSL.
41-42  CwibHbIC H c1a0bIe AJICKTPOJIHUTEHIL. 2
CreneHpb JUCCOIUAIIH

HNonnoe npoussenenue Boapl. Cpena
43 BOJIHBIX PacTBOPOB. BoopoiHbIi 1
nokazatenb (pH) pactBopa

I'mpaposnus coneit. Peakuuu,

44-45  mporekarollye B pacTBOpax 2 http://school-

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c11/?interface=catalog&subject=31

AIIEKTPOJIUTOB

[IpaxkTuueckas padora Ne 3 o reme
46 "XuMH4ecKre peakliuy B pacTBOPax 1 1

IIEKTPOJIUTOB"

OKUCIUTEIBHO-BOCCTAHOBUTEbHEIE
47-50  peaknuu. Baxneiime oKHCIUTENN 4
A BOCCTAHOBUTEIIHN

51-60 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- 10

MOHHOTO) OanaHca

61-65  DnekTponu3 pacTBOPOB U PACILIABOB 5



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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BCIICCTB

66-68  Pemienue 3aay pa3IMYHbBIX TUIIOB 3

Cucremaruzanusg U 00001eHne
69 3HaHUH 110 TeMe "XUMHUYECKUE 1
peakuun"

20 Kontponpnas pabora o Teme

"Xumuueckue peakuu"

[TonoxxeHne HeMeTaIoB B
[Iepnoanueckoii cucreme

7 XUMHUYECKUX 3jieMeHToB 1. 1.
MeHeneeBa 1 0COOEHHOCTH
CTpOCHHS MX aTOMOB. Du3nveckue

CBOMCTBa HEMETAJIJIOB

AmoTponusi HEeMeTauIoB (Ha
72 pUMepe KUCI0poa, Cepbl, 1
hocdopa u yriepona) http://school-

Bonopon: nmonyuenue, puznyeckue collection.edu.ru/catalog/rubr/d05469af-
Y XMMHYECKHE CBOMCTBA. [ 'uapuabl 69bd-11db-bd13-

73

I"ajoreHsl: HaXOXIEHUE B IPUPOJIE, 0800200c9c11/?interface=catalog&subject=31

74 CHocoObl MOTy4YeHUs, GPUIUUECKUE U 1
XUMHUYECKHE CBOMCTBA

I"anorenoBonopoasl. Baxxnenmme
75-76 = KHCIOpOJCOAEpKAIINE COSTUHEHUS 2
rajJloreHoOB

JlaGopaTopHbie U TPOMBITIUICHHBIC
77 CIOCOOBI OJTYyYEHHS TaJOTEHOB.
[IprMeHeHre raJoreHoB U uxX

COECTMHEHUN



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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78

[IpaxkTuueckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
3agad4 o reMme "l"anoresnr"”

79

Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIOCOOBI
NOJy4YeHus1, PU3NUECKUE U
XUMHYecKkue cBoricTBa. O30H.
[TpuMmeHeHue KUCIopoia U 030Ha

80
81-84

OKcubl ¥ IEPOKCUIBI

Pemenue 3amau Ppa3JINYHbIX TUIIOB

85

Cepa: Hax0XXJIEHHE B PUPOJIE,
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
XUMHYECKHE CBOMCTBA

86

87-88

CepoBoaopon, cyiabhuisl

Kucnopozaconepxamiue coeTmHeHUs
cepbl. OCOOEHHOCTH CBOWCTB
CEPHOU KUCIIOTHI

89

[IpakTuueckas padbora Ne 5.
Pemenue OKCIICPUMCHTAJIbHBIX
3aaa4 o teme "Cepa u eé
coeMHeHus"

http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-
0800200¢9c11/?interface=catalog&subject=31

90-91

A30T: HAXOXKJACHUE B IPUPOJIC,
CHocoObl OTyYeHus!, PU3NYECKUE U
XMMHUYECKHE CBOWCTBA. AMMHUAK,
HUTPUIBI

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

92-93

Kucnopoacoaep:xaire coeIMHEHUS
aszora. OcoOEHHOCTH CBOWCTB
a30THOU KHUCIJIOTBI

0800200c9c11/?interface=catalog&subject=31
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94 IIpumenenue a3ora u ero
COCTMHEHUH. A30THBIC YA0OpCHUS

docdop: HAXOKAESHUE B IPUPO/IE,

95 CHOCOOBI MOMyYeHUs, PUIUIECKUE U
XuMH4Ieckue cBoiictBa. @ochuapt u

dochun

Oxkcunsl pocdopa,
96-97  docdopcomepkane KUCIOTHI. 2
Comu pochopHOIt KUCITOTHI

[Tpumenenue pocdopa u ero
98 coenuaeHui. ®ochopHbie 1
ynobpeHus

[TpakTuueckast pabota No 6.
Penienune sxcriepuMeHTaIbHBIX
3a1a4 1o Teme "A30T 1 ochop u ux
coeuHeHus"

99

VYriepoa: Hax0XJIeHUE B IPUPOJIE,
AITOTPOIHBIE MOIUDUKALINY;
buznyecKkrue 1 XUMUIECKHE
CBOMCTBA, IPUMEHEHUE

100

http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-

Oxkcup yrinepona(ll), oxcnp
101 yraepona(lV), yroipHas Kuciora u 1

eé comn

0800200c9c11/?interface=catalog&subject=31

102-

103 Pemenue 3aga4 pa3nuyHbIX TUIIOB 2

Kpemuuii: HaxoxJeH1e B IPUPO/IE,
104 CHocoObI MOMyYeHUs, PUIUIECKUE U 1

XUMHUYECKUE CBOMCTBA



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

Oxkcua kpemuusi(1V), kpemuueBas

105 1
KHUCJIOTA, CUJTHKATEI
[IpuMeHeHne KpeMHUS U €ro

106 coennnenuii. CTEKI0, €ero 1
MOJTyYeHUE, BUJIBI CTEKIIA

107 Pemenune 3a1ay pa3nM4HbIX THIIOB 1

108 Cucremarusanusg U 00001IeHne 1
3gaHui o reMe "Hemerauier"

109 KoHnTpomnpHas padoTa mo Teme
"Hemerasnmabr"

AHanu3 pe3yabTaToB KOHTPOJIbHOMN

110
paboThI, KOPPEKIIHS OMHUOOK

TTonoxxeHne MeTaJIOB B
Ilepronnueckoit cucreme
XUMHUYECKHUX DIIEMEHTOB.
111 1
OCOoOeHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0UEK aTOMOB

METaJIJIOB
http://school-

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-

OO6mue ¢puznueckre CBOMCTBa

112 MeTaios. [IpuMeHeHne MeTanos B 1
OBITY M TEXHUKE

0800200c9c11/?interface=catalog&subject=31

CmutaBsl MeTasuioB. Kopposus

113 1
METAJLIOB

114-

115 Pemenue 3a1a4y pa3nuvYHBIX TUTIOB 2

116 DNEKTPOXUMUYECKUN P

117 HanpspKeHUH MetaiioB. Oo0mue 2

CIIOCOOBI TIOTYYEHUS METAJUIOB
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118

119-
120

OO01mas XxapakTepUCTHKA METAJIOB
IA-rpynmsr [Tepuoaudeckoit
CUCTEMbl XUMHYECKUX 3JIEMEHTOB.
Harpuii u kanuii: mojsydyeHue,
buznyeckue 1 XuMHUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILIECTB U UX COCAUHECHMI

OO01mas xapakTepuCTHKa METAJIOB
lHA-rpynnst [lepuoanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUH: MTOJy4YEHHE,
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

121

122

JKEcTKOCTh BOIBI M CIOCOOERI €€
yCTpaHEHUS

AJFOMHHHUI: TIOJTYYCHUE,
bu3nUecKue 1 XUMHUECKHE
CBOWCTBA, TPUMEHEHHE

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

123

AM@oTepHbIe cBOMCTBA OKCHIA U
TUIPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI AIFOMUHUSA, UX
IIPUMEHEHNE

124-
125

126

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

[IpaxkTuueckas padora Ne 7.
Pemenue sxcriepuMeHTaIbHBIX
3a7a4 1o TeMe "MeTauibl IJIaBHEIX
noarpymnm"



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

OO01mmast XxapaKTepUCTHKA METAIIIIOB
mo6ouyHbIX toArpym (b-rpyrmm)

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

127 , ,
[Tepuoanueckoit cucTemsl 11db-bd13-
XUMUUYCCKHX 3IEMEHTOR 0800200c9c11/?interface=catalog&subject=31
http://school-
128- dusnyeckue ¥ XUMIIECKHe collection.edu.ru/catalog/rubr/d05469af-69bd-
129 CBOMCTBA XpOMa M €r0 COCIUHEHNUH, 11db-bd13-
HUX IIPUMCHCHUEC 0800200c9c11/?interface=catalog&subject=31
http://school-
130- Baxnenme coeAnHeHNs Maprasua. collection.edu.ru/catalog/rubr/d05469af-69bd-
131 Ilepmanranat kajius, €ro 11db-bd13-
OKHCIIHTEIIbHBIC CBOWCTBA 0800200c9c11/?interface=catalog&subject=31
duznueckre U XUMUYECKHe http://school-
132- CBOICTBA XKeJTe3a M ero COeTHHEHHMIT collection.edu.ru/catalog/rubr/d05469af-69bd-
133 [Tomyyenne 1 mpuMEeHEHHUE CITaBOB 11db-bd13-
Kenesa 0800200c9c11/?interface=catalog&subject=31
http://school-
134- Du3ndecKue ¥ XUMIIECKHE collection.edu.ru/catalog/rubr/d05469af-69bd-
135 CBOMCTBA MEJIU U €€ COCTUHEHUM, X 11db-bd13-
NPUMCHCHHUC 0800200c9c11/?interface=catalog&subject=31
dusnyeckue 1 XMUMHYECKHE http://school-
136- CBOMCTBA IIMHKA 1 €TI0 COSTHHCHHI collection.edu.ru/catalog/rubr/d05469af-69bd-
137 UX IPUMEHEHHE. 11db-bd13-
T HPOKCOKOMILIEKCH [HHKA 0800200c9c11/?interface=catalog&subject=31
138 [TpakTuueckas padota Ne 8. http://school-

Pemrenne OKCIICPUMCHTAJIBHBIX

collection.edu.ru/catalog/rubr/d05469af-69bd-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

3aa4 1o reMe "MeTasibl T000YHBIX
noarpymnm"

11db-bd13-

0800200c9c11/?interface=catalog&subject=31

http://school-
139- collection.edu.ru/catalog/rubr/d05469af-69bd-
142 Pemienue 3aiayd pa3iM4HbIX TUIIOB 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
http://school-
OO6o0wieHne u cucTemMaru3anus collection.edu.ru/catalog/rubr/d05469af-69bd-
143 M3Y4EHHOTO MaTepHasia 1o TeMe 11db-bd13-
"Meramb" 0800200c9c11/?interface=catalog&subject=31
http://school-
KOHTpONbHast paboTa 110 TeMe collection.edu.ru/catalog/rubr/d05469af-69bd-
144 "Metanme" 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
http://school-
AHAIH3 pesyJIbTaToB KOHTPOTBHOI collection.edu.ru/catalog/rubr/d05469af-69bd-
145 11db-bd13-
paboThl, KOPPEKILIMSI OIINOOK EEEE——
0800200c9c11/?interface=catalog&subject=31
http://school-
146- CBS3b HEOPTAHHYECKHX H collection.edu.ru/catalog/rubr/d05469af-69bd-
150 OpPTraHUYECKUX BEIIECTB 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
Ponbs xumun B o0ecrieueHnn http://school-
151 YCTOMYHMBOT'O Pa3BUTHUSA collection.edu.ru/catalog/rubr/d05469af-69bd-

yenoBedecTBa. IloHsaTHe o HayYHBbIX
METOAaX UCCICOAOBaHNA BCIICCTB

11db-bd13-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

HaquHe MMPUHIHUIIBI OPpraHru3aluu
XUMHYCCKOI0 MpOn3BOJACTBA.

0800200c9c11/?interface=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

152 i .
[IpomeIneHHBIe CTIOCOOBI 11db-bd13-
o 0800200c9c11/?interface=catalog&subject=31
MOJIYYCHUS] BaXKHEHIITNX BEILIECTB
http://school-
XHUMHUYECKOE 3arpsi3sHCHHE collection.edu.ru/catalog/rubr/d05469af-69bd-
153 OKpYKaroIllen Cpeibl U ero 11db-bd13-
OCJICACTBUA 0800200c9c11/?interface=catalog&subject=31
http://school-
154 XUMHS H 310POBbE YeTOBeKa. collection.edu.ru/catalog/rubr/d05469af-69bd-
JlexapcTBEHHBIE CpEICTBA 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
http://school-
Xumust . Pors xumun B collection.edu.ru/catalog/rubr/d05469af-69bd-
155 o0ecreueHuu MUIEBOI 11db-bd13-
Oe3onacHoOCTH 0800200c9c11/?interface=catalog&subject=31
http://school-
KocMmeTrueckie i mapdroMepHbie collection.edu.ru/catalog/rubr/d05469af-69bd-
156 11db-bd13-
cpeactBa. beiToBas Xxumus s
0800200c9c11/?interface=catalog&subject=31
http://school-
XuUMHUS B CTPOUTEILCTBE. collection.edu.ru/catalog/rubr/d05469af-69bd-
157 Baxwuelimme CTpoUTENIbHBIE U

KOHCTPYKIITMOHHBIC MATCPUAJIBL

11db-bd13-

0800200c9c11/?interface=catalog&subject=31



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

XUMHA B CEIILCKOM XO3SHCTBE.

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

158 Opranndeckue 1 MUHEPAIbHBIC 1 11db-bd13-
ynoOpeHus 0800200c9c11/?interface=catalog&subject=31
http://school-
159- CHcTeMaTH3aImys 1 0606menne , collection.edu.ru/catalog/rubr/d05469af-69bd-
160 3HAHHH IO TeMe 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

O.C. I'abpuensn, U.I'. Octpoymos, C.A. CraakoB

Xumus 10(yrnyonennsiii ypoBenb) Mocksa [Ipocsemenue 2023r
O.C. I'abpuensn, U.I'. Octpoymos, C.A. CraakoB
Xumus 11(yrnybnennsiii ypoBens) Mocksa [Ipocsemenue 2023r

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

O. C. l'abpuensn, 1. I'. Octpoymos, U. B. AkcénoBa MeTtoanueckoe nocodue
s yuurens XUMUSA 10 knace [Ipocsemenue 2019

["aGpuensH, OctpoymoB: Xumus. 10-11 knaccel. Metoguueckoe mocooue.
Muemo3suna 2015

[Toapoouee: https://www.labirint.ru/books/501790/?ysclid=Im0807qc}j49992302
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HUHTEPHET

=

https://edu.gov.ru/ — caiit Munnpocsemieaus PO.
https://edso0.ru/ — caiit «EquHoe coaeprkaHue o0mero oopa3oBaHms».
3. http://samregion.edu.ru — caiir MuHHCTEpCTBAa 00pa30BaHUS
u HaykuCamapckoil 00J1acTu.
4. http://obrnadzor.gov.ru/ — denepanpHas ciy:x0a Mo HaA30py B
chepeoOpazoBaHus U HAYKH.
5. www.fipi.ru — ®exaepanbHBIi HWHCTUTYT TIEAArOTHICCKUX
n3mepenuii(OUIIN).
https://edsoo.ru/constructor/ — KonctpykTop pabouux mporpaMmm.
7. http://www.prosv.ru — caiit uzgatenbctBa «IIpocBericHue.
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