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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11  kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHMPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MMO3ULUSAM B MPOTPaMME MO XMMHMH IPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHON COCTABIIAIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBHON MPOTpaMMBbI CpeAHEro o00Iero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
OOOOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HWMEIOUUX  MEXIUCHUTUTMHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJEp>KaHUS 3TUX KypCOB B NPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3YyYEHHs MpeaMeTra obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLMH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KUHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHMS JIJIs1 KJIACCOB OMpeIeEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMMKO-(U3UYECKOro mpoduiist 00bIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKYJsipHass Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM ciydae mpenocTaBisieTCss  BO3MOXHOCTh st Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIJIOTBI U Apyrue. Ilpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAxX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TAaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIIyOJIeHHe  TPEJICTaBJICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHUS K TMPOLECCY TBOpPUYECTBA B O0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

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

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aToMa yriaepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBs3b. CocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE NIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbIe A3Q(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aIKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBSI3W, NOJUMEpU3alMH M OKucieHud. [IpaBuino MapKOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOIOB: PEAKIMU 3aMEIICHUS] B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpPE aJIKUIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHUuE€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOJOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHUE OSTUJIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranueckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpoAHBIE CBA3M MEXAY MOJIEKYJIAMH CIHUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKHUMH KHUCIOTaMH, KayeCTBEHHAs pEeaKuss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUAPOKCOTPYHIbI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTMYECKUE psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nyeckue CBOWCTBA aNbAETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHHUE albJIEeTrUI0B, KAYECTBEHHbIE PEAKIIMHM HA aJIbJIECTUIbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M3omMepus nu HoMeHkiIatypa. dusnueckue cBOMCTBA
OJTHOOCHOBHBIX MpPEAEIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puandeckiue 1 XUMUYECKUE CBOMCTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE W MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyyeHUue 3PUpoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETUJ HA PACKaJEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumMuyeckue cBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMHUHOKHCIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelieHWe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNN, CPEAHIS MOJIEKYJIIpHAs



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTasar). Y THiInU3alus 1 nepepadoTKa miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMyYJIBI  OPraHUYECKOTO COEIUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CHOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

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



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYpallid HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
IToHsTE O KOOPANHALIMOHHOW XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakKInu, €€ 3aBUCUMOCTh OT Pa3INYHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHHUE U KOHIICHTPAIIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOILIBID HHIWKATOPOB, H3YYEHUE BIMSHUS PA3TUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, COCOObI MOJydeHHs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI TOJYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xuMudeckue cpoiictBa. CepoBogopon, cyiabduabl. Oxcun cepbi(lV), okcua
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbL. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenune ¢ocpopa u ero coenuHeHuil. PochopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBas KHCIIOTA, CUIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

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

O6mast xapakrepuctuka MmetamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W KajublUui: MoJlydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coenvHeHud. AMmQOTepHbIE CBOMCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeauueHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IpPEBpallCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€JI€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Poibh xuMuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

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

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

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

PacuérHble 3anaumn.

PacuéTe: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peakiuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBopa € ONpPeAcTIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO1muMe ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KIacCU(PHUKAILUS, TTEPUOAUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEI[ECTBO, TEJNO, O0BEM, arperaTHoe COCTOSIHME BEIIECTBA, HWACAIbHBIA Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorusi: kieTka, opraHusMm, sKocucTema, ouocdepa, MeTaboIrU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIMBO,
pecypchl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MTPOMBIILUICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MPOMBIILUICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBMM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCSL POCCUICKON TPaKJAHCKOW HMACHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, HKOJIOTHUYECKON KYJIbTYPhl; CHOCOOHOCTb CTaBUThH 1IEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OIBITA IIO3HABATEIBLHON M TMPAKTHYECCKOW EATCITHLHOCTH
00yJaromxcs B MPOLECce peaan3ai 00pa3oBaTeIbHON ASSITENFHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUUYECKOW JEATEIbHOCTH
oOyyarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTETbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHUN y4€OHBIX W TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEeIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUST XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKW €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEIbHBIX MOTHBOB B TIOJYYCHHH M TOCIEAYIOIIEM
aHanu3e WH(POpPMAIUK O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHNUS,;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUA [EHHOCTEH 370pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOIONIEHUsT TIpaBWJI OE30MacHOTO OOpaleHusi C BEIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN U HEMPUSITHS BPEIHBIX NMPUBBIUEK (YHIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAILHOM HAMPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oymymiedl mpodeccur W peaau3aliid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIECHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HSKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIUMATIBHOM CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTHKCHHM XUMHUHM IS
pelIeHus BOPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYKAKOLIEH
MPUPOTHON Cpejie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJIMYMs PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeSATETbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOM
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAYKH 1 OOIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMS €€ poJlu B
(GbOopMUPOBaHNN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKAIOIIEM MUpE Kak O €IMHCTBE MPUPOJbI U YEJOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJeM COXpaHECHHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XHMHHM JJII  COBPEMEHHOU
OUBWIM3AIMU: B €€ TyMaHUCTHYECKON HamNpaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNbHON KYJbTYpbl, B PEHICHUHU TIJI00aJbHBIX
npobJsieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
MUIIEBOM U PKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUM YCHEIIHOTO TPYy/ia U HKOJIOTMYECKH KOM(OPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAHHSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKHWE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccruoHaIbHOM
NESATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHHM Ha YPOBHE
CpeaHero oo11ero 0opa3oBaHUs BKIFOYAIOT:

3HauUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpasKarolue



LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeAOBaHNEe, HAOTIOIEHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);
YHUBEpCAIbHbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETESHITUH 00YJarOIINXCS;
CIOCOOHOCTD OOyJarOIIIXCS WCITIOJIb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B IO3HABATEIIBHON U COMAIBHOMN ITPAKTHUKE.

MertanpeaMeTHble Ppe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACsATh IENU JICITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTU C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCykIAeHUS (MHIYKTUBHbIC, JCIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIC TIPEACTABICHUS — XUMUUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuyu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHX
peaxKLuii;



bopMyIMpOBaThH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSITENLHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KAaY€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON PaboTe;

OpUOOpETaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JeSATEIbHOCTH, MPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3IuYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JIUTepaTypa XMMHUYECKOTO COJEp)KaHMsI, CIPaBOYHbIE MOCOOUS,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMaluu, HEOOXOOUMOW [JIsi BBINOJHEHHMS YYEOHBIX 3a4ay
OIPEIEIIEHHOTO TUIIA;

npUOOpETaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KA4yeCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMyIIbl, aO00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

3aJlaBaTh BOIMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMbI B XOJ€ IUaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh HJIeH, (DOPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMeN pe3yJIbTaTOB MO3HABATEIBHON ESTEIHHOCTH,
MOJYYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJTHEHUN



XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOTo MPOeKTa, U (POpMyIHpOBaTh BHIBOIBI
1o pe3yibTaTaM TPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAHUS TMO3HUIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE NeiCTBUS:

CaMOCTOSTENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IT03HABATEIHHYIO
JEATENbHOCT, ONpeAeisas e€ UeNd W 3aJavyd, KOHTPOJIMPOBAaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TIpEAiaracMblii aITrOPUTM JEHCTBHH TIpH
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3QPEKTUBHBINA CIOCO0 WX pEmeHHs ¢ Y4ETOM IIOJIyYE€HUS HOBBIX 3HAaHUHM O
BEIIECTBAX U XUMHUUECKUX PEAKITHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOAHAIIN3a W
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysIbTaThl OCBOSHUSI IMTPOTPAMMbI IO XUMHUH Ha Yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKJIIOYAIOT cHeU(UUEcKue
JUIs1 y4eOHOro mpeaMeTa « XUMUsh HaydHbIE 3HAHUS, yMEHUS U CTIOCOOBI ICMCTBUIM
110 OCBOCHHIO, HHTEPIPETAIIMU U IIPeoOpa3OoBaHUIO 3HAHUM, BHJIBI JCATEILHOCTH
M0 TOJYYEHHUIO HOBOT'O 3HAHUS M IPUMEHCHHMIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XuMuen. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
W3yYCHUS.

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OpraHnmueckas XUMHSD
OTPaXKaroT:

Cc()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poyid B 00ECMEYeHHH yCTOWYHBOTO
pa3BUTHS YEIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTHUECKOH, SJHEPTETUYECKON U
MUIIEBONH 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEPIuH, B o0ecrnieueHnu paloHaIbHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeNIOBeKa, a TakKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIie NOHITUS — XUMUYECKUI AJIEMEHT, aTOM, SJIPO U 3JIEKTPOHHAs
oboiouka aroma, S-, P-, d-aToMHbIC OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE



COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS
Tpynmna, paaudkal, CTPYKTypHble (opmymbl  (pa3BEPHYTHIE, COKpall€HHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUN pANl, TOMOJIOTH, YTIECBOAOPOJBI,
KHUCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalIeHUs] DHEPrUM TP XUMUYECKUX PpEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUSI PUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBIICHUI; MPEACTABICHUS
O MEXaHU3MaX XHWMHUYECKHX pEaKUUd, TEPMOJMHAMHYECKUX U KHHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdexThi, opueHTanTsl | u Il pona);
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
UCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEeATEIbHOCTH  Ye€JOBEeKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, IepepadOTKH HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS MpU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHN;
c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  IOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;

W3rOTaBIMBATh MOJENM MOJIEKYJ OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHUH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU
Homenknarype (IUPAC) u nmpuBoauth TpuUBHAIbHBIE Ha3BaHUS MJIA OTACIIBHBIX
MpEeICTaBUTENIC OPraHUYEeCKUX BEIIEeCTB (ITWIIEH, alleTHIICH, TOJIYO0J, TJIMLEPUH,
ATWICHTJINKOIb, (eHoN, (GOopManmbIerul, aneTaableru]l, aleToH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,



TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, JUBUHWII, U30IPEH, XJOPOMPEH,
CTUPOJI U IPYyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCIWHCHMSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- H T-CBS3b,
BOJOPOJIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbICTH]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, - W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUAd C UCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H1), B3AUMHOIO BIIUSHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, yroiab), CHOCOOBI €ro mnepepadboTKU U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBS3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB IS
Oonee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTEepUaIbHOTO E€IWHCTBA MHUPA,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU JUIsi OOBSICHEHHS U
MPOTHO3WPOBAHUS SBJICHUH, IMEIONIUX €CTECTBCHHO-HAYYHYIO TIPUPOTY;

c(OPMHPOBAHHOCTh YMCHHH: TIPOBOJUTH PACUETHI M0 XUMHYECKHM
dbopmysamM U ypaBHCHHUSAM XUMHUYECKUX PEAKIUN C HCITOB30BAaHUEM (PU3NUCCKUX
BeNMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINUX
BEI[ECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUEThI MO HAXOXKIACHUIO XUMHUYECKOU



(dbopMysbl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3WIMHA  DKOJOTHYECKOM  O€30MacHOCTH  TOCHEACTBHS ~ OBITOBOM W
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEIIECTB, UCMOIb30BATh MOJYYCHHbIC 3HAHUS JJI MPUHSTHS TPAMOTHBIX pelIeHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IIJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKANW DJKCIEPUMEHT (TIOJIyYeHHE W W3yYeHHWE CBOWCTB OPTraHUYECKHUX
BCIIIECTB, KAYECTBEHHBIC PEAKIMK YTJIEBOJAOPOJOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
Oe3zomacHOro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIMpOBaTh IIENh HCCJICAOBAHMS, NPEACTABIATh B Pa3NHIHON (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJIOTHYECKH 11€J1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYIOBOM NEATEIHHOCTH B IEJISIX COXPAHCHHUS CBOETO 370POBBS, OKPYKAIOIICH
MPUPOTHON CPebl U JOCTIKECHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KHUBBIC OPTaHU3MBI
OTpeIeIEHHBIX OPraHNYECKUX BEIIECTB, MOHMMAas cMbIci nmokazarens [TJIK;

aHAM3UPOBATh I1EJIECO00Pa3HOCTh MPUMEHECHHS OPTaHMYECKHX BEIICCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3pEHHUS COOTHOIIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MH(MOPMAIINHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, MHTEepHET U apyrue), KpUTUIECKU
aHAM3UPOBAaTh XUMHUYECKYI0 WH(OpMaIuio, rmepepadareiBaTh €€ M MUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOI 3a1auei.

11 KUIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIiass U HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUaJIbHOM €JAUHCTBE MUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHSI, B pEUIEHUU MPOOJIEM SKOJOTHUYECKON, DHEPreTUYeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
dbopMHpOBaHUN MHPOBO33PEHHUS W OOIMIeH KyJbTypbhl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOHOMN

cpene;



BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHMW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAralOIIME MOHATHUS — XUMHUYECKHW OJJIEMEHT, aToM, SJIpO aroma,
U30TOIBI, JIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAT, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TMOpUau3alivs aTOMHBIX OpOuTasel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, HOHHAs, MeETaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIHTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JIHUCCOLMALNY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3(PQeKT
XUMHYECKON PEaKIMH, CKOPOCTh XUMUYECKOW PeaKLUi, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AUCCOLMALMM, NMEPUOANYECKUN
3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPAILCHHS SHEPTUH NIPU XUMHUYECKUX PEAKLMSIX, 3aKOH IOCTOSHCTBA COCTAaBa
BELIECTB, 3aKOH JEHCTBYIOIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHUSA
OPUYMHHOCTA M CUCTEMHOCTH  XUMHUYECKHX  SIBJIEHUH;  COBPEMEHHbBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3MaxX XUMHUYECKUX
peakuuii, TEpPMOAMHAMUYECKMX W  KUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
POTEKaHUsl, 0 XMMUYECKOM pPaBHOBECHM, PACTBOPAX M AUCHEPCHBIX CHUCTEMAX;
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
UCIOJIb30BaHUU BAXKHEUIIMX HEOPraHMYECKHX BEIIECTB B OBITY U IMPAKTHUECKOMN
NESATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMINAX  XUMHUYECKOIrO
IIPOU3BOJICTBA;

C(OPMUPOBAHHOCTb YMEHHIl: BBISBIIATH XapaKTepHbIe NMpPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS NPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHMSI MCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUH XMUMHYECKUX  pPEaKLUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAs,
VOHHAs, METaJUIMYeCKas, BOJAOPOAHAsS), THUII KPUCTAUIMYECKOW pElETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALINYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHMs KOBAJIGHTHOU CBA3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTMMOCTH, YYAaCTHIO KaTajau3aropa |
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPUHM I Kilaccupukanuu
U3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;



c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOIUYECKOTO 3aKoHa /I,
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CHCTEMATHU3UPYIONIYI0, OOBSICHUTEIHLHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JCKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IMEPHUOJIOB
[lepuomnueckoit  cucremsr  J[.H. MenpaeneeBa,  UCIONB3YS  NOHATHUS
«QHEPTreTUYECKHE YPOBHW», «IHEPICTUUYCCKUE IMOAYPOBHHY», «S-, P-, O-aToMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XUMHUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHieneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHMI: XapakTepu3oBaThb (ONHCHIBaTH) OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKON CBS3M MEXKIY HEOPraHMYECKMMM BEIIECTBAMHU C
MOMOIIBI0 YPAaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajaHca
ATUX peakIui; peakiuil MOHHOrO OOMEHa MyTEM COCTABJICHUSA UX MOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHWW;  pEakUMil  TUAPOIW3a;  PEaKIuil
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHUYECKOW PpEAKUHH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuHuuin Jle [larense);

chOpPMHPOBAHHOCTh yYMEHUSI XapaKTEPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalye B OCHOBE IMPOMBINUIEHHOTO TNOJIYYEHUsS CEPHOM KHCIIOTBHI, aMMHaKa,
oOlllue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€7€C000pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIINIJIEHHOCTH U B OBITY C TOUYKH
3pE€HMS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJAJCHUSI CHUCTEMON 3HAHUM O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MNpUpPOABl — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peaIbHbIA U MBICJICHHBIN ), UCIIOIH3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U 10 OOBSICHEHWS XUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B TMPHUPOJE,
MPAKTUYECKOM JeATETbHOCTH YEJI0OBEKAa U B TOBCETHEBHOM )KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHI: C HCIIOJIb30BaHUEM
MOHATHM «MaccoBasi TOJS BELIECTBA B PACTBOPE» U «MOJISIPHAsA KOHLICHTPALUS»;
Macchl BEUIECTBA MM 00BEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEMIoBoro 3¢ dexra
peaKkuuu; 3Ha4eHUs BOJAOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W ILEJIOYEH C



U3BECTHOM CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
MPOAYKTa PEAKIUH, €CIM OJHO U3 MCXOJHBIX BELIECTB JJAHO B BHJIE PAcTBOpaA C
OTpeNIeIEHHON MacCOBOM JTOJIEM PacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(uMeeT mpUMECH); OJM BBIXOJA NPOJYKTA peakinu; OOBEMHBIX OTHOIICHHI
rasos;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IIJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKAA  JKCIEPUMEHT  (NIPOBEACHHE  peakUuii  HMOHHOro  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIMKATOPOB, W3YyYECHHE BIUSHUS
pa3nMyHBIX  (PAKTOpOB HA CKOPOCTb XHMHUYECKOW peakIMu, peIIeHUe
HKCIIEPUMEHTAJIbHBIX 3afad no Ttemam «Metamel» u  «Hemeramie») ¢
COOJII0/IEHUEM TpaBUiI 6€30MacHOro OOpallleHus ¢ BEIleCTBaMU U J1ab0paTOpHBIM
o0opynoBaHueM, (opMyaupoBaTh I1I€ldb HMCCIEIOBAaHUS, TMPEJACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MPaBUia MOJIb30BAHUS XUMUYECKOU
nocyiol W JabopaTOpHBIM O0OpyAOBaHMEM, OOpalleHUs C BeEIIeCTBaMHU B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OMBITOB, HJKOJIOTUYECKH 1€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbsI, OKPYKAIOIIEH MPUPOTHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA YKUBBIE OPTAHU3MbI ONPEACIEHHBIX HEOPTAHUYECKUX
BEILIECTB, NOHMMAas cMbIci noka3arens [1JIK;

chOpPMHUPOBAHHOCTh YMEHUMN: OCYHICCTBIISTH IEJICHANIPABICHHBIA TMOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, IHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYIO0 MH(OpMaIuio, mepepadbaTeiBaTh €€ U UCIOIh30BaATh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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Pa3znen 4. A3oTcoaeprkamue opraHndecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKUCIIOTHL. benku 12 https://_resh.edu.ru/
https://interneturok.ru/
Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKky/IsIpHbIe COeIMHEHU S
51 B 6 https://resh.edu.ru/
. BICOKOMOJICKYJISIPHBIC COSTMHCHUS httos://interneturok.ru/
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypch
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMma. Ilepuonnueckuit 3aK0H https://_resh.edu.ru/
1.1 u [lepronuueckas cucTeMa XUMHIECKUX 9 https://interneturok.ru/
anemeHToB 1. 1. Meneneena
https://resh.edu.ru/
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 https //interneturok.ru/
BEILIECTB
https://resh.edu.ru/
1.3 XMMHUUYECKUE PEAKIMU 19 1 3 https://interneturok.ru/
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/
2.1 Hemeramnsl 31 1 3 https://interneturok.ru/
https://resh.edu.ru/
2.2 Meramsl 23 1 2 https://interneturok.ru/
Hroro no pazgeny 54
Pa3znen 3. XuMus M :KHN3Hb
MeTtoapl TO3HAHUS B XUMHAH. XUMHUS 1 https://resh.edu.ru/
3.1 9 "
JKU3HD https://interneturok.ru/
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3y4eHus o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
[Ipenmer u 3HaueHue https://resh.edu.ru/
OpraHNYECKON XMMUH, 1 https://uchebnik.mos.ru/catalogue
IpeJICTaBICHUE O MHOI000pa3uu 05.09.2023  https://iu.ru/video-lessons
OpraHNYEeCKUX COC,Z[I/IHGHI/Iﬁ httDSZ//inteI‘netUI‘Ok.ru/
DIIEKTPOHHOE CTPOEHUE aTOMa
yTIIepoa (OCHOBHOE 1 https://resh.edu.ru/
5036 SHHO® COCTORHIA) 1 https://uchebnik.mos.ru/catalogue
B A ' 06.09.2023  https://iu.ru/video-lessons
AJICHTHBIC BO3MOXHOCTH aTOMa https://interneturok.ru/
yriaepojaa
Xumudaeckas CBsI3b B
OPraHUYECKHX COCTUHEHUSX. https://resh.edu.ru/
Mexanu3mbl 00pa3zoBaHUs 1 https://uchebnik.mos.ru/catalogue
. 07.09.2023 o
KOBAJICHTHOM CBSI3H, CIIOCOOBI https://interneturok.ru/
paspbiBa CBA3EH
Teopus cTpoeHUs OpraHuYECKUX https://resh.edu.ru/
P pu A M E 1 12.09.2023 https://iu.ru/video-lessons
COCAMHCHIH A. M. bYTIIeposa R https://interneturok.ru/
Buasr nzomepun: cTpykTypHasi,
P PYILYP https://resh.edu.ru/
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE ) i
1 13.09.2023 https://iu.ru/video-lessons
dhhexTri B MOTeKyNax o https://interneturok.ru/
OpPraHUYECKUX COETMHEHUM
IIpencraBnenue o 1 https://resh.edu.ru/
KJ1acCU(pUKALUU U 14.09.2023  https://iu.ru/video-lessons
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CUCTeMaTHYEeCKasi HOMCHKJIATypa
(IUPAC) opraHn4eckux BEIICCTB

https://interneturok.ru/

Knaccudukanms peakiuii B

https://resh.edu.ru/

BEIIIECTBA [0 MACCOBBLIM JIOJISIM
aTOMOB 3JI€MEHTOB, BXOIAIINX B

7 N https://iu.ru/video-lessons
OpPraHUYECKON XMMUHU 19.09.2023 httos://interneturok.ru/
https://resh.edu.ru/
Cucremaru3zanus 1 0000IICHUE ) i
8 . https://iu.ru/video-lessons
3HAHUM 110 TEME 20.09.2023 L
https://interneturok.ru/
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras popmyina, HOMEHKIATypa u https://resh.edu.ru/
9 H30MEPHUS, DJICKTPOHHOE B https://iu.ru/video-lessons
DI, SICKTP 21.00.2023 . 2o
MIPOCTPAHCTBEHHOE CTPOCHUE https://interneturok.ru/
MOJIEKYJT
https://resh.edu.ru/
dusznueckue U XUMAYECKUE . i
10 . https://iu.ru/video-lessons
CBOICTBA aJKaHOB 26.09.2023 "
https://interneturok.ru/
Haxoxaenue ankanoB B IpupoJe. https://resh.edu.ru/
11 CnocoOBbI TTOTyYeHHS U https://iu.ru/video-lessons
i 27.00.2023 |
IIPUMEHEHHE aJIKAHOB https://interneturok.ru/
[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30Mepus, https://resh.edu.ru/
12 OCOOCHHOCTH CTPOCHHUS U https://iu.ru/video-lessons
. 28.09.2023 T
XUMHUYECKHX CBOMCTB, CITOCOOBI https://interneturok.ru/
MOJTyYEHUS ¥ TIPUMEHEHUE
Pemenune pacuéTHbIX 331249 Ha
ONPEAEIIEHUE MOJIEKYJIIPHOU https://resh.edu.ru/
13 OpPMYJIbI OPTaHHUYECKOTO https://iu.ru/video-lessons
dopmyxbI op 10.10.2023 .0

https://interneturok.ru/
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ero cocras. Cucremarusanus u
000011IeHrEe 3HAHU I10 TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
oOmrast popmyna, HOMEHKIIATYpA,
IIEKTPOHHOE U

https://resh.edu.ru/

14 https://iu.ru/video-lessons
IIPOCTPAHCTBEHHOE CTPOEHUE 11.10.2023 https://interneturok.ru/
MoJieKyJl. CTpYKTypHasl ¥ IIHC-

TpaHC-U30MEPHS ATKEHOB
duznueckre 1 XUMUYECKUE https://resh.edu.ru/
1 5 I https://iu.ru/video-lessons
5) CBOliCTBa ankeHoB. [IpaBuio 12.10.2023 p : lu.ru/vi
MapkoBHUKOBA https://interneturok.ru/
https://resh.edu.ru/
CniocoOblI nony4eHus u ; ;

16 17.10.2023 https://iu.ru/video-lessons
IPUMCHCHHC AJIKCHOB T https://interneturok.ru/
[IpakTuueckast padora Ne 1 mo

17 "T1
TEME OJIy‘IeHI/IeUC)TI/IJ'I'eHa u 18.10.2023
W3y4YEHHUE €r0 CBOMCTB
Pemenue pacu€THbix 3a1a4 Ha
onpeaeeHue MOJIEKYIAPHON https://resh.edu.ru/

18 pedl yp 10.10.2023 https://iu.ru/video-lessons
(bopmysEL OpranuIecKoro " https://interneturok.ru/
BEIIECTBA
ATKagueHbl: CONPsKEHHBIE,

H3OIDOBAHHLE https://resh.edu.ru/

19 P ’ Ocob 94.10.2023 https://iu.ru/video-lessons
KYMYJIMPOBAHHBIC. LICOOCHHOCTH T https://interneturok.ru/
AJIEKTPOHHOTO CTPOCHUS

o https://resh.edu.ru/
XHUMHYECKHE CBOMCTBA ; ;

20 B 25.10.2023 https://iu.ru/video-lessons
CONPSKCHHBIX IMCHOB T https://interneturok.ru/

21 CriocoO#bI oTydeHust 1 https://resh.edu.ru/
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NPUMCHEHHE aJIKaIMCHOB 26.10.2023  https://iu.ru/video-lessons
https://interneturok.ru/

AJIKMHBI: TOMOJIOTUYECKUH PsiJI,

obmras popmyna, HOMEHKIIATYpA, https://resh.edu.ru/

22 https://iu.ru/video-lessons
AJIEKTPOHHOE U 07.11.2023 p : !u u/vi
IIPOCTPAHCTBEHHOE CTPOCHUE https://interneturok.ru/
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

https://resh.edu.ru/
23 X 7 https://iu.ru/video-lessons
HUMHUYECKHE CBOMCTBA AJIKUHOB 08.11.2023 p Al
https://interneturok.ru/
KauecTBeHHbBIE peakiiu HA https://resh.edu.ru/

24 . peaKtl 09.11.2023 https://iu.ru/video-lessons

TPOMHYIO CBAE T https://interneturok.ru/
https://resh.edu.ru/
CriocoOsblI MoTy9eHus U - -

25 14.11.2023 https://iu.ru/video-lessons
TIpHUMCHCHHC aJIKIHOB T https://interneturok.ru/
Pemenue 3agau: pacu€rsl 1o hitps//resh.edu.r/

26 A8t b . 15.11.2023 https://iu.ru/video-lessons
YPaBHEHUIO XUMUYECKOU PEeaKIN A1, httos://interneturok.ru/

https://resh.edu.ru/
Cucremaruzanusg U 00001IeHne X ;

27 . 16.11.2023 https://iu.ru/video-lessons
SHAHMM TIO TeMe T https://interneturok.ru/
ApeHBI: TOMOJIOTHYECKUH P,
obOmas popMyiia, HOMEHKJIATYPA.
ekt (%))Hiozn P https://resh.edu.ru/

28 p 21.11.2023 https://iu.ru/video-lessons
MPOCTPAHCTBEHHOE CTPOCHHE A https://interneturok.ru/
MOJIEKYJ O€H30J1a U TOTYyO0JIa, UX
dbuznueckue cBocTBa

29 XUMHYECKUE CBOMCTBA apEHOB: https://resh.edu.ru/
peakimu 3aMenIeHUs 22.11.2023  https://iu.ru/video-lessons
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30

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy MPUCOEANHEHUS,

https://interneturok.ru/

https://resh.edu.ru/

https://iu.ru/video-lessons

23.11.2023 ;
OKHCJIEHHE TOMOJIOTOB GeH301a https://interneturok.ru/
https://resh.edu.ru/
Oco0eHHOCTH XUMHUYECKUX - -

31 . 98.11.2023 https://iu.ru/video-lessons
CBOMCTE CTHpOIIa T https://interneturok.ru/
Pemenne pacy€THbIX 3a1a4 HA
onpeaeIcHue MOJIEKYIAPHON https://resh. edu.r/

32 e yp 99.11.2023 https://iu.ru/video-lessons
(bopmyIE! OpraHKTeckoro T https://interneturok.ru/
BELIECTBA

https://resh.edu.ru/
CriocoOsblI MoTydeHus U - -

33 30.11.2023 https://iu.ru/video-lessons
TpHUMCHCHHC apCHOB T https://interneturok.ru/
['eneTnueckas CBA3b MEXKAY https://resh.edu.ru/

34 https://iu.ru/video-lessons
Pa3IMYHBIMH KJIacCcaMu 05.12.2023 p : !u u/vi
YIJI€BOOPOIOB https://interneturok.ru/
Pacuérel no ypaBHEHUsIM
N https://resh.edu.ru/

35 C peart 6 5 06.12.2023 https://iu.ru/video-lessons

HCTeEdaTmaHHH 11 ODODIIEHHE o https://interneturok.ru/
3HAHWUH 10 TEME
Monbontmii ras. TIOMVIHbLE https://resh.edu.ru/

36 PHpOA ' yr 07.12.2023 https://iu.ru/video-lessons
HE(TIHEIE rashl T https://interneturok.ru/
KameHHbII yTroiib 1 IIPOAYKTEI €TI0 https://resh.edu.ny

37 5 o POAYE 12.12.2023 https://iu.ru/video-lessons
TepepaboTKH R https://interneturok.ru/

38 Hedrs 1 criocobu e Eggzixirssrt/e\?ig.ergflessons
nepepabotku. [Ipumenenue 13.12.2023 o

https://interneturok.ru/
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IPOAYKTOB NEpepadoTKu HEPTH

I'eneTnueckas cBI3b MEXKOY

https://resh.edu.ru/

39 a3JIMYHBIMU KJIaCCaMU https://iu.ru/video-lessons
p 14122023 . 2
YIJIEBOAOPOIOB https://interneturok.ru/
["ajoreHonpon3BOAHBIC

1EBOJIOPOJIOB: MEKTPOHHOE https://resh.edu.ru/

40 yr p ’ p 10.12.2023 https://iu.ru/video-lessons
CTPOCHHC, pCaKiiH 3aMCLICHIA T https://interneturok.ru/
rajoreta
JleWicTBue mIemoueh Ha
rajoreHnpPOU3BO/IHbIC. https://resh.edu.ru/

41 BsaumonerictBue https://iu.ru/video-lessons

8 20.12.2023 P
NUTAJIOTCHAIIKAHOB C MarHueM u https://interneturok.ru/
IIMHKOM
Cucremarusanus 1 00001eHe https://resh.edu.ru/
42 3HAHUU 110 pa3lell https://iu.ru/video-lessons
pasnelty 21122023 P
"Vranesonopoast" https://interneturok.ru/
https://resh.edu.ru/
KonTposnbHas padbora no teme - .
43 vy " 96.12.2023 https://iu.ru/video-lessons
TJICBONOPOAEI T https://interneturok.ru/
[IpenenbpHBIE OTHOATOMHBIE
CHHPTHI: TOMOJIOTHUECKUH PSJI,
o6man OpMyIIa, CTPOCHHS https://resh.edu.ru/

44 pMYyZd, CTp 97122023 https://iu.ru/video-lessons
MOJICKYIL, H30MCPHAL, T https://interneturok.ru/
HOMEHKJIaTypa, Kiaccuduxamnus,
¢duznueckue cBoicTBa
XUMHYECKHE CBOMCTBA https://resh.edu.ru/

45 OpeaeIbHBIX OTHOATOMHBIX https://iu.ru/video-lessons

ped A 28.12.2023 . P
CIIUPTOB https://interneturok.ru/
46 CriocoOsbI ony4eHus u https://resh.edu.ru/
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MIPUMEHEHUE OJJHOATOMHBIX 09.01.2024  https://iu.ru/video-lessons
CIINPTOB https://interneturok.ru/
IIpocTeie a3hupnl: HOMEHKIATypa

P itp P https://resh.edu.ru/
U U30MepHUs, 0COOCHHOCTH . .

47 10.01.2024 https://iu.ru/video-lessons
(bmfmecmx H XHMUIHCECKHX o https://interneturok.ru/
CBOMCTB
MHoroaromMHbie COUPTHI:

STWICHTJIMKOJIb U TIIULEPHUH, UX https://resh.edu.ru/

48 HepHt, 11.01.2024 https://iu.ru/video-lessons
(mefmecme M XUMUHCCKHC o https://interneturok.ru/
CBOICTBa
CriocoObl nostyyeHust u https://resh.edu.ru/

49 MIPUMEHEHUE MHOT'0ATOMHBIX https://iu.ru/video-lessons
CIIUPTOB 16.01.2024 https://interneturok.ru/
DeHOII: CTPOEHUE MOJIEKYJIBI, https://resh.edu.ru/

50 i . https://iu.ru/video-lessons
buznueckue cBoiicTa 17.01.2024 p Al
TokcnyHocTh (heHoNa https://interneturok.ru/

https://resh.edu.ru/

51 Xumudeckue cBoicTBa (heHomna 18.01.2024 httpsE// iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

CnocoObI noydeHus u - -

52 93.01.2024 https://iu.ru/video-lessons
MpUMEHEHKE (eHora o https://interneturok.ru/
[TpakTuyeckas padora Ne 2.

5 3 Pemenue OKCIICPUMCHTAJIBHBIX
3amad o Teme "CrnupThel 1 24.01.2024
¢denomsr"

https://resh.edu.ru/

54 Cuctemarnsauus 1 06obmerne https://iu.ru/video-lessons

3HAHUI 10 TeMe 25.01.2024 T

https://interneturok.ru/
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Anbaeruibl U KETOHBI:
3IEKTPOHHOE CTPOEHHE
KapOOHUIBHOMN TPYIIIIbI;

https://resh.edu.ru/

55 https://iu.ru/video-lessons
TOMOJIOTHYECKHE PSJIbI, 00IIIast 30.01.2024 httos://interneturok.ru/
dbopMmyiia, u3oMepus U
HOMEHKJIaTypa
ANLneruasl U KETOHBL: https://resh.edu.ru/

56 (dU3HUYECKHEe CBONCTBA; pEaKIINU https://iu.ru/video-lessons

31.01.2024 o
MIPUCOCTUHEHUS https://interneturok.ru/
Peakuuu oxkucieHus u https://resh.edu.ru/
57 KA4eCTBEHHBIE PEAKIINU https://iu.ru/video-lessons
peartl 01.02.2024 |-
AJIBAETUIOB U KETOHOB https://interneturok.ru/
https://resh.edu.ru/
CriocoOBb!I MoTydeHHsI ajlbJICTH/IOB 5 .

58 06.02.2024 https://iu.ru/video-lessons
1 KCTOHOB T https://interneturok.ru/
OnHOOCHOBHBIE NpPEEIbHbIE

https://resh.edu.ru/
KapOOHOBBIE KUCIIOTHI, . .
59 https://iu.ru/video-lessons
OCOOCHHOCTH CTPOCHHUS UX 07.02.2024 P
https://interneturok.ru/
MOJIEKYI
H3oMepus u HOMEHKIIaTypa https://resh.edu.ru/
60 KapOOHOBBIX KHCJIOT, X https://iu.ru/video-lessons
P y 08.02.2024 . >
¢du3nUecKue CBOICTBa https://interneturok.ru/
XUMHYECKHE CBOUCTBA https://resh.edu.ru/
61 apeneaIbHBIX OHOOCHOBHBIX https://iu.ru/video-lessons
pell 8 13.02.2024 2
KapOOHOBBIX KUCIIOT https://interneturok.ru/
OCO0OEHHOCTH CBOMCTB
MyDABEHHOH KHCIOTH https://resh.edu.ru/

62 ' https://iu.ru/video-lessons

MHoroo6pa3ue kKapOOHOBBIX 14.02.2024 .

KHUCJIOT

https://interneturok.ru/
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OCco0EeHHOCTH CBOKUCTB:

HEMIPECACIBbHBIX U apOMaTHYCCKUX

KapOOHOBBIX, JUKAPOOHOBBIX,

https://resh.edu.ru/

63 https://iu.ru/video-lessons
TUAPOKCHUKAPOOHOBBIX KHCIIOT. 15.02.2024 httos://interneturok.ru/
[IpencraBuTeny BHICIINX
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/
[ToHsATHE O IPOU3BOAHBIX . .

64 5 90.02.2024 https://iu.ru/video-lessons
KapOOHOBLIX KHCIIOT T https://interneturok.ru/
ClI0CO6bI TIONVICHHS 1 https://resh.edu.ru/

65 i 5 97.02.2024 https://iu.ru/video-lessons
MpUMEHEHNE KapOOHOBBIX KHCIIOT .02. https://interneturok.ru/
Crnoxnble 3¢upsr:

TOMOJIOTMYECKHUH Psil, oO1as https://resh.edu.ru/

66 PA, OBI 98.02.2024 https://iu.ru/video-lessons
(bopmyra, usomepus 1 o https://interneturok.ru/
HOMEHKJIaTypa

https://resh.edu.ru/
duznyeckre U XUMHUYECKIE ; ;

67 . 99.02.2024 https://iu.ru/video-lessons
CBOHCTBA 3(HPOB T https://interneturok.ru/
Pemenue pacuéTHbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU https://resh.edu.ru/

68 https://iu.ru/video-lessons
peakiuu, Ha ovnpezleneHHe 05.03.2024 p Al
MOJIEKYIAPHOU (I)OPMYHH https://interneturok.ru/
OpPraHUYECKOT0 BEIIECTBA
[TpakTiueckast pabora Ne 3.

6 9 PCHIGHI/Ie BKCHepI/IMeHTaJ'IBHBIX
3anmay o Teme "KapOoHoBbIe 06.03.2024
KucoThl. ClioXkHbIE A3PUPHI"

https: h.edu.
70 XKupsr: crpoenue, puznveckue u tps://resh.edu.uy

https://iu.ru/video-lessons



https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons

XUMHUUYECKHE CBOICTBA (TMAPOIIU3) 07.03.2024  https://interneturok.ru/
OcoOEHHOCTH CBOWCTB JKHUPOB,
COLCDIKALIX OCTATK https://resh.edu.ru/

71 FepRatll 12.03.2024 https://iu.ru/video-lessons
HereI[eJIBHBIX )KI/IpHBIX KHUCIIOT. . . https://interneturok.ru/
JKups! B ipupone
Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, UX MOFOIIEE https://resh.edu.ru/

72 eiictBue. I1o €0 https://iu.ru/video-lessons
AACHETBHE. IOMATH 13.03.2024 2>
CHUHTETHYECKUX MOIOIIUX https://interneturok.ru/
cpenctax (CMC)

I'enetnueckas cBA3b
1EBOJIOPOJIOB 1 https://resh.edu.ru/

73 r p 14.03.2024 https://iu.ru/video-lessons
KHMCJIOPOJCOAEPKALINX e https://interneturok.ru/
OpFaHI/I‘IeCKI/IX BCIIICCTB
PACUETEL O VPABHEHIAM https://resh.edu.ru/

74 P N 19.03.2024 https://iu.ru/video-lessons
XUMUHCCKHIX peaKilih e https://interneturok.ru/

https://resh.edu.ru/
Cucremaruzanusg U 00001eHne X ;

75 . 20.03.2024 https://iu.ru/video-lessons
3HAHUM 110 TeMe T https://interneturok.ru/
O01asg xapakTepucTUKa

J'IGBOJIOBpI/I Kn:ccn (uKanms https://resh.edu.ru/

76 yr 91.03.2024 https://iu.ru/video-lessons
YTIIEBOJIOB (MOHO-, - 1 R https:/interneturok.ru/
MOJIMCaXapHUIbl)

Momnocaxapufsl: puznyecKkue
77 CBOMCTBA U HaXO0XKJICHUE B
A 26.03.2024
IpHUpoJIe

78 [IpuMeHeHue IroKo3sl, €€ https://resh.edu.ru/

3HAYE€HHE B )KU3HEAESITEIbHOCTHA 27.03.2024 @ https://iu.ru/video-lessons
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opranusma

https://interneturok.ru/

Jucaxapupl: caxaposa, MajJbTo3a
U J1akTo3a. HaxoxxneHue B

https://resh.edu.ru/

79 https://iu.ru/video-lessons
IPUPOJIE U IPUMEHEHUE 28.03.2024 httos://interneturok.ru/
JMcaxapuioB
[Tonucaxapuasl: CTpoCHUE
MaKpOMOJIEKYJI, (GPU3UIECKUEC U https://resh.edu.ru/

80 P Y . 02.04.2024 https://iu.ru/video-lessons
XUMHHCCKHIC CBOMCTBA, T https://interneturok.ru/
HNPUMEHEHUE

https://resh.edu.ru/
[TonsiTrie 06 UCKYCCTBEHHBIX - -

81 03.04.2024 https://iu.ru/video-lessons
BOJIOKHAX o https://interneturok.ru/
Pemrenne pacyeTHBIX 3a/1a4 HA
OIDEICICHIE 1O/ BEIXOLA https://resh.edu.ru/

82 pedl A A 04.04.2024 https://iu.ru/video-lessons
TpOAYKTa peaKimn o1 T https://interneturok.ru/
TEOPETUIECCKH BO3MOXKHOTO

https://resh.edu.ru/
Cucremaruzanus 1 0000I1IeHne ) -

83 . 16.04.2024 https://iu.ru/video-lessons
SHAHUM 10 pasjeity T https://interneturok.ru/
KonTposnbHas pabora no teme https://resh.edu.ru/

84 "Kucnopoaconepxkamme 17.04.2024 httpsE// | u.ru/video-lessons
OpraHUYecKHue coequHeHns" https://interneturok.ru/
AMUHBL: K1accudukarms,

CTpOEHHUE MOJIEKYJ, 00111as https://resh.edu.ru/
https://iu.ru/video-lessons

85 dbopmyia, u3oMepus, 18.04.2024 p : iu.rufvi
HOMEHKJIaTypa U (pU3NYecKue https://interneturok.ru/
CBOMCTBA

86 XUMHYECKHE CBOMCTBA https://resh.edu.ru/
annpaTUIECKUX aMUHOB 23.04.2024  https://iu.ru/video-lessons
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AHUJIMH: CTPOEHNE aHWJINHA,

https://interneturok.ru/

https://resh.edu.ru/

87 0COOEHHOCTU XUMHUYECKUX https://iu.ru/video-lessons
0 24.04.2024 P
CBOMCTB aHWJINHA https://interneturok.ru
CriocoOsbI oTy4eHus u https://resh.edu.ru/
88 NpUMEHEHUE ATU(PATUIECKUX https://iu.ru/video-lessons
P ¢ 25042024 P
aMHHOB https://interneturok.ru/
AMHHOKHCJIOTBI: HOMEHKJIATypa 1
B https://resh.edu.ru/
uzomepusi, GU3NICCKHE CBOMCTRA. 5 .
89 0 30.04.2024 https://iu.ru/video-lessons
TACIBHBIC IPCACTABHTCIH O o https://interneturok.ru/
AMHUHOKHUCIIOT
XUMUUECKUE CBOMCTBA
https://resh.edu.ru/
aMHHOKHCIIOT, HX OHOJIOTHYECKOE ; .
90 C 07.05.2024 https://iu.ru/video-lessons
3Ha4YeHUE aMUHOKUACIOT. CHHTE3 .05. https://interneturok.ru/
%1 FI/II[pOJ'II/IB IICIITUI0B
BeJIki KaK TpUpOJIHbIE https://resh.edu.ru/
91 _ pHp 5 08.05.2024 https://iu.ru/video-lessons
TIOJIMMEPBL, CTPYKTYPBI OCIKOB T https://interneturok.ru/
https://resh.edu.ru/
92 XHUMHUYECKHE CBOUCTBA OEIIKOB https://iu.ru/video-lessons
14.05.2024 . 2
https://interneturok.ru/
A3zoTrconepxaniue
rere OIII/IIZ'II/IHGCKI/IC COEIMHEHUS https://resh.edu.ru/
93 P ) https://iu.ru/video-lessons
HyxkienHoBbIE KUCTOTBI: COCTaB, 15.05.2024 e
https://interneturok.ru/
CTPOCHHUE M OMOJIOTHYeCKasl POJIb
[TpakTrueckas padota Ne 4.
9 4 PCHIGHI/Ie BKCHepI/IMeHTaJ'IBHBIX
3a/1a4 1o Teme "A3oTcoepKaniue 16.05.2024

OpraHUYecKHue coequHeHus"



https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/

95

96

97

98

[TpakTuueckas padota Ne 5.
Pemenne skcnepuMeHTaIbHBIX
3azad4 no treMe "Pacro3HaBanue
OpraHUYECKUX COCTUHECHUM"

KonTtponsHas pabora o Teme
"A30TcoAepKallie OPraHUYECKUE
coequHeHusa"

OCHOBHBIE TTIOHATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI NX
CHUHTE3a —II0JIMMEpHU3alus U
MMOTUKOHICHCAITHS

IInactmaccel. YTunmsanusa u
nepepadoTKa MIacTUKa

21.05.2024

17.05.2024

20.05.2024

21.05.2024

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

99

100

DnacToMepbl: HaTypaJIbHbIN
CHHTETHYECKue Kayuyku. Pesuna

BosnokHa: HatypasbHBIE,
UCKYCCTBEHHbBIE, CHHTETUYECKUE.
[Toammeps! cienuaabHOTO
Ha3HAYCHUS

21.05.2024

22.05.2024

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

101

102

[TpakTryeckas padora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3amad 1mo reMe ""Pacrio3HaBanne
IJIaCTMACC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMAaTU3ALUS
M3Y4EeHHOTO MaTepraia mo TemMe
"BBICOKOMOJIEKYIISIPHbBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

23.05.2024

24.05.2024
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11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
T
n/n ema ypoka Bcero Kourpoububie — Ilpakruveckue U3y4eHus o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
https://resh.edu.ru/

1 Atom. CocTaB aTOMHBIX SIJED. 1 https://uchebnik.mos.ru/catalogue

XuMuueckuii 3eMeHT. M30Tormbl 05.09.2023  https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

5 CtpoeHue 3JIeKTPOHHBIX 000JI0UEK 1 https://uchebnik.mos.ru/catalogue
aTOMOB, KBAHTOBBIEC YHCIIA 06.09.2023  https://iu.ru/video-lessons

https://interneturok.ru/
K https://resh.edu.ru/
3 3;?\222?01K?SIIH’I_XI$T_I€CKHX ) 1 07.09.2023 https://uchebnik.mos.ru/catalogue
» P, O, T-OIICMEHTB e https://interneturok.ru/
p https://resh.edu.ru/

4 acnpeneneHgIe SJICKTPOHOB 11O 1 12.09.2023 https://iu.ru/video-lessons
ATOMHBIM OpOHTAIIAM T https://interneturok.ru/
DeKTPOHHBIE KOHPUTYPAIUH ATOMOB https://resh.edu.ru/

5 3JIEMEHTOB B OCHOBHOM U 1 https://iu.ru/video-lessons

. 13.09.2023 e
BO30YX/IEHHOM COCTOSTHUU https://interneturok.ru/
5 https://resh.edu.ru/
6 QHGKTP OHHbIE KOHUIYPALIHH HOHOB. 1 14.09.2023 https://iu.ru/video-lessons
JICKTPOOTPHIATEIBLHOCTD T https://interneturok.ru/
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucreMa XUMHYECKUX https://resh.edu.ru/
7 anemenToB 1. 1. Menaeneea, CBA3b C 1 https://iu.ru/video-lessons
N M 19.09.2023 e
COBPEMEHHOM TEOPHUEN CTPOCHUS https://interneturok.ru/
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 1 https://resh.edu.ru/
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XMMHYECKHX JIEMEHTOB U 00pa3yeMbIX 20.09.2023  https://iu.ru/video-lessons
MMM IIPOCTBIX U CI0KHBIX BEIIECTB I10 https://interneturok.ru/
rpyIIaM 1 mepruoiam

C 606 . https://resh.edu.ru/

9 HCTCMATH3AI H OOOOIICHUS SHAHUH 91.09.2023 https://iu.ru/video-lessons
1o Teme T https://interneturok.ru/
Bé/II[BI XUMMYECKOU CBSISI/I.UMGXEIHI/BMBI https://resh.edu.ru/

10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. hitns:/fiu.rufvideo-lessons
Bonopoanas cBsizb. 26.09.2023 I

. https://interneturok.ru/
MexxMOoJeKyIsipHble B3aUMOJICHCTBHS
BanentHocts 1 BaﬂeHTHCI’Ie https://resh.edu.ru/

11 BO3MO>KHOCTvH aTOMOB. LBA3b 7.09.2023 https://iu.ru/video-lessons
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX .09. httos://interneturok.ru/
r€OMETPUUYECKUM CTPOCHUEM
- https://resh.edu.ru/

12 peHCTaBHeH?M 0 KOMIUTCKCHBIX 98.09.2023 https://iu.ru/video-lessons
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa .09. https://interneturok.ru/
BelecTba MOJIEKyIAPHOTO 1 T https:/resh.edu.ru/

13 HEMOJICKYJIAPHOTO CTPOCHHA. anl https://iu.ru/video-lessons
KPUCTAINTINYECKUX PELIETOK U CBOMCTBA 10.10.2023 I

https://interneturok.ru/
BEIIECTB
[IonsiTHE O NTUCTIEPCHBIX CHCTEMAX. https://resh.edu.ru/
14 [IpeacraBnenune 0 KOJIOUIHBIX https://iu.ru/video-lessons
11.10.2023 o
pacTtBopax https://interneturok.ru/
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U https://resh.edu.ru/
15 HEHACBIILEHHBIE, PACTBOPUMOCTD. https://iu.ru/video-lessons
12.10.2023 e
Kpucramnoruapatst https://interneturok.ru/
C 5 https://resh.edu.ru/

16 TTOCOOBI BRIPKCHHA KOHICHTPAIIH 17.10.2023 https://iu.ru/video-lessons
PactBopos — https://interneturok.ru/

17 Pemenne 3amay ¢ HCIIOJIE30BaHUEM https://resh.edu.ru/

MOHATHH "MaccoBas JOJII

https://iu.ru/video-lessons
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nn

pacTBOpEHHOIO BelecTBa", "MossipHas
KOHLeHTpauus"

Krnaccudukanus u HoMeHKIaTypa

18.10.2023

https://resh.edu.ru/

18 https://iu.ru/video-lessons
HEOPraHUYECKHUX BEILECTB 19.10.2023 httos://interneturok.ru/

C 606 . https://resh.edu.ru/

19 ucTeMaTH3alus 1 00001IeHe 3HaHUH 74102023 https:/iu.ru/video-lessons
110 Teme o https://interneturok.ru/
KonrponbHas pabora no remam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanyeckas cucrema
XUMHYECKUX deMeHToB J[. U. 25.10.2023
Mengeneesa", "CrpoeHue BenecTna.

Muoroo0pasue Bemniects"”

Knaccuukanus XuMUYeCKUX peaKiui

B Heopra3HquCKon U OpraHM4YecKon https://resh.edu.ru/

21 MU _aKOH COXPAHCHIT MACChI 96.10.2023 https://iu.ru/video-lessons
BOHICCTR, 3AKOH COXPAHCHIA 1 " https://interneturok.ru/
MIpEBPALICHHS SHEPTUU TIPU
XUMHUYECKHUX PEAKLHAX
TennoBsie A3 (HeKTh XUMUYECKUX https://resh.edu.ru/

22 peakuuid. TepmoxuMuyeckue https://iu.ru/video-lessons

07.11.2023 "

YpaBHEHUSA https://interneturok.ru/

Brruncinenus no ypaBHEHUAM https://resh.edu.ru/

23 XUMUYECKUX PEaKIUi U https://iu.ru/video-lessons

08.11.2023 "

TEPMOXUMHUYECKUM YPABHEHUAM https://interneturok.ru/

CKOpOCTb XMMHYECKOH peakiu, eé https://resh.edu.ru/

24 3aBHCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB. https://iu.ru/video-lessons

09.11.2023 "

Karanu3 u xatanusaropbl https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons

25 I'oMOreHHbIe U reTepOreHHbIE PEAKIIUU 14.11.2023

https://interneturok.ru/
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26

[IpakTrueckas padorta Ne 1 mo teme
"BiusiHue pa3nu4HbIX (aKTOPOB Ha

N " 15.11.2023
CKOPOCTh XUMUUYECKON PEaKIIUU
06 5 https://resh.edu.ru/
27 PATHMBIC 1 HCOOPATHMBIC PCAKIIHH. https://iu.ru/video-lessons
XHUMHYECKOE PAaBHOBECHE 16.11.2023 e
https://interneturok.ru/
[TpakTuyeckas padora Ne 2 o Teme
28 Bimstnue pa3znuaHbIx GakTopoB HA . 2111.2023
MOJIO)KCHUE XUMHUYECKOTO PAaBHOBECHS
DJIEKTPOJIUTHYECKAS] TUCCOIUAIIHS. https://resh.edu.ru/
29 CunbHbIE U crtabble AIEKTPOIIHTEI. https://iu.ru/video-lessons
22.11.2023 iy
CremneHs TUCCOIUAT https://interneturok.ru/
Hounoe npoussenenue Boasl. Cpena https://resh.edu.ru/
30 BOJIHBIX pacTBOPOB. Bogopoaubrit https://iu.ru/video-lessons
23.11.2023 o
nokazatenb (pH) pactBopa https://interneturok.ru/
IM'aaponus coneid. Peakiumy, https://resh.edu.ru/
https://iu.ru/video-lessons
31 MIPOTEKAIOIIHUE B paCTBOPaxX 28.11.2023 p A1
3JIEKTPOJUTOB https://interneturok.ru/
[TpakTuyeckas padora Ne 3 o Teme
32 XuMuyeckue })eaxunn B pacTBOpax 29 11.2023
ANEKTPOJIUTOB
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE https://resh.edu.ru/
33 peakuuu. Baxuelmme oKUCIUTENN U https://iu.ru/video-lessons
30.11.2023 T
BOCCTAaHOBHUTEITH https://interneturok.ru/
M https://resh.edu.ru/
34 €TOJL SMEKTPOHHOTO (NIEKTOHHO- https://iu.ru/video-lessons
HMOHHOT0) OamaHca 05.12.2023 L
https://interneturok.ru/
3 https://resh.edu.ru/
35 JICKTPOIIA3 PACTBOPOB H paCIlIaBOB 06.12.2023 https://iu.ru/video-lessons
BemecTs R https://interneturok.ru/
36 Pemenue 3agau pa3nuyHbIX TUIIOB https://resh.edu.ru/
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https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

07.12.2023  https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons

37 Pemenue 3amay pa3aMvHBIX THIIOB 12.12.2023 p L
https://interneturok.ru/
C 606 . https://resh.edu.ru/
38 HCT:I\ST;?MM; 0bOLIICHHE fHaHHH 13.12.2023 https://iu.ru/video-lessons
1o TeM MMHUHCCKHIE peakitim T https://interneturok.ru/
39 KontposbHas paboTa o teme
"Xumunyeckue peakuuu" 14.12.2023
ITonoxeHue HEMETAILIOB B
[Tepuonnueckoit cucTeMe XUMUYECKUX https://resh.edu.ru/
40 snemenTtoB /1. 1. Menpeneena u https://iu.ru/video-lessons
19.12.2023 T
O0COOCHHOCTH CTPOCHUS UX aTOMOB. https://interneturok.ru/
dusnueckue cBOMNCTBA HEMETAJIJIOB
Annorponus HeMETauIoB (Ha IpUMepe https://resh.edu.ru/
https://iu.ru/video-lessons
41 KHCJIOpoJia, cepbl, hochopa u 20.12.2023 p A1
yriiepoa) https://interneturok.ru/
B . https://resh.edu.ru/
42 Xﬁﬁﬁg OHI'(IZIOHW?HHQ q)rmnqecme = 91.12.2023 https://iu.ru/video-lessons
COKUE CBOMCTRA. 1 HAPHIBT T https://interneturok.ru/
I"ajmorensl: HaXOXKIEHHUE B IPUPOJIE, https://resh.edu.ru/
43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U https://iu.ru/video-lessons
o 26.12.2023 e
XHMHUYECKHE CBOMCTBA https://interneturok.ru/
I"anorenoBoopoabl. Baxknelinme https://resh.edu.ru/
44 KHCJIOPOJICOIEPIKAIIHE COETUHCHUS https://iu.ru/video-lessons
27.12.2023 o
raJoreHoB https://interneturok.ru/
iIaGopgTopHme Y TIPOMBIIIICHHBIE https://resh.edu.ru/
MOCOOBI TIOJTyYEHUS TaJIOTCHOB. httos://iu.ru/video-l
45 [IprMeHeHHE TATOT€HOB M UX 28.12.2023 S TUAVITIE0-0S80M5

COETUHEHUN

https://interneturok.ru/
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https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/

46

[Ipaktrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME

" " 09.01.2024
aJIOrCHBI
Kucnopon: maboparopHeie 1
MIPOMBIIIIJICHHBIE CTIOCOOBI TTOTYYCHHS, https://resh.edu.ru/
47 (hU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://iu.ru/video-lessons
10.01.2024 o
O3o0H. [Ipumenenue kuciopoaa u https://interneturok.ru/
030Ha
https://resh.edu.ru/
https://iu.ru/video-I
48 OKCuIbI M IEPOKCHUIBI 11.01.2024 p Al 0-lessons
https://interneturok.ru/
https://resh.edu.ru/
49 Pemrenne 3ama4 pasnuyHbIX TUIIOB 16.01.2024 httDSf// ?u.ru/video-lessons
https://interneturok.ru/
Cepa: HaxoK€HUE B IPUPOJIE, https://resh.edu.ru/
50 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U https://iu.ru/video-lessons
i 17.01.2024 o
XAMHYECKHE CBOMCTBA https://interneturok.ru/
https://resh.edu.ru/
51 CepoBoniopo, cynbhuabt 18.01.2024 httDSf//?u.ru/video—lessons
https://interneturok.ru/
Kucnopoaconepxamme coefuHeHHS https://resh.edu.ru/
. 5 5 https://iu.ru/video-le
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOM 93.01.2024 p Al ssons
KHCJIOTBI https://interneturok.ru/
IIpakTruyeckas pabota Ne 5. Pemenue
53 ?éCHGpHME:HTaHLHI)IX 3ai1aq 10 TEME 24.01.2024
epa u e€ CoeIMHEeHUS
AsoT: é—IaXO)K,E[CHI/Ie B IPUPOZE, https://resh.edu.ru/
54 CHIOCOOBI MONYNEHHA, pUIHIECKHE H https://iu.ru/video-lessons
XAMUYECKHE CBOMCTBA. AMMUAK, 25.01.2024 .
https://interneturok.ru/
HUTPUIBL
55 Kucnopoaconepxamime coefuHeHUs https://resh.edu.ru/

aszora. OcoOEHHOCTHU CBOMCTB a30THOM

https://iu.ru/video-lessons
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https://iu.ru/video-lessons

KHCIIOTBI 30.01.2024  https://interneturok.ru/
I . https://resh.edu.ru/

56 PUMEHEHUE a30Ta U €r0 COCTUHCHHI. httos://iu.ru/video-lessons
A3SOTHBIC y00peHHS 31.01.2024 https://interneturok.ru/
CDocdxép: HAXOXK/CHHC B PHPOAC, https://resh.edu.ru/

57 CTIOCODBI HOMIYHCHIA, (blgnqecme 1 01.02.2024 https://iu.ru/video-lessons
XUMHYecKue cBoiictBa. Dochusr u .02. https://interneturok.ru/
bochun
Oxcunpl pocdopa, https://resh.edu.ru/

58 dbocdopconepxkaniue kucaoTsl. Comun https://iu.ru/video-lessons

N 06.02.2024 "
(hochopHOIt KUCTOTHI https://interneturok.ru/
https://resh.edu.ru/

59 HpHMeHeHPfe g;ocq)()pa 1 ero 5 07.02.2024 https://iu.ru/video-lessons
coeaunenuii. @ochopHbie ya00peHus e https://interneturok.ru/
[IpakTuueckas paborta Ne 6. Pemenue

60 ?KCHepI/IMeHTaJILHLIX 3a1a4 1o TeM"e 08.02.2024

A3zot u pochop 1 ux coenHEHUS
VYraepon: HaXOKICHUE B npnpone, https://resh.edu.ru/

61 AIIOTPOIHEIE MOHM(pHKALIHH; . https://iu.ru/video-lessons

(bu3MYecKre U XUMUYECKHUE CBONCTBA, 13.02.2024 L
https://interneturok.ru/

MIPUMEHCHHE

Oxcun yrnepona(ll), oxcug https://resh.edu.ru/

62 yraepona(lV), yronbraast Kuciora u e€ 14.02.2024 httpsE//iu.ru/video-lessons
COJIN https://interneturok.ru/

https://resh.edu.ru/
https://iu.ru/video-lessons

63 Pemrenue 3aa4 pa3InyHbIX THITOB 15.02.2024 p I

https://interneturok.ru/
Kpemuuii: HaxoxJIeHUE B IPUPOJIE, https://resh.edu.ru/
64 COCOOBI NOTYYEHHUs, PU3NUECKUE U https://iu.ru/video-lessons
. 20.02.2024 o
XMMHYECKHUE CBOMCTBA https://interneturok.ru/
65 Oxcun kpemuus(1V), kpemHueBast https://resh.edu.ru/
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KHUCJIOTA, CUJIMKATBI 27.02.2024  https://iu.ru/video-lessons
https://interneturok.ru/

IIpuMeHeHne KpeMHUS U €T0 https://resh.edu.ru/

66 coenuHeHnil. CTEKII0, €To MoJydeHue, https://iu.ru/video-lessons

28.02.2024 .

BUJBI CTEKJIA https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons

67 Pemenue 3amay pa3aMvHBIX THIIOB 29.02.2024 p A1

https://interneturok.ru/

C 606 . https://resh.edu.ru/

68 HCTeMa,TmaHM 1 ODODIICHHUC SHAHWH https://iu.ru/video-lessons
o teMme "HemeTasmabsr" 05.03.2024 .

https://interneturok.ru/

69 KoHntposbHas paboTta mo Teme
"Hemeramnbr" 06.03.2024
A . https://resh.edu.ru/

70 ;STTPII’? I; ?yﬂé’fﬁ?ﬁ}lgp OJIEHOU 07.03.2024 https://iu.ru/video-lessons
p » KOppert HOOK T https://interneturok.ru/
ITomoxeH1Ee METAIOB B
[TeproIMUECKO CHCTEME XUMHYECKUX https://resh.edu.ru/

71 aeMeHTOB. OCOOEHHOCTH CTPOCHHUS https://iu.ru/video-lessons

12.03.2024 o

3JIEKTPOHHBIX 000JI0UEK aTOMOB https://interneturok.ru/

METAIIOB

O6mue dpuznyeckue cBOcTBa https://resh.edu.ru/

72 MeTtauioB. [IppuMeHeHne MeTamios B https://iu.ru/video-lessons

13.03.2024 o

OBITY M TEXHUKE https://interneturok.ru/

C K https://resh.edu.ru/

73 TI/1aBl MCTAJLIOB. ROPPOSHA https://iu.ru/video-lessons
METAIIJIOB 14.03.2024 L

https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons

74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB 19.03.2024 p : !u u/vi

https://interneturok.ru/

75 DNEKTPOXUMHUECKUN Psiji HANPsKEHUN https://resh.edu.ru/
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MeTaioB. OO0IMe Crocoob! 20.03.2024  https://iu.ru/video-lessons
[IOJy4YE€HUS METAILIIOB https://interneturok.ru/
OO6m1as xapakreprucTuka MmeTayuioB |A-

rpynmsl [lepuoamaeckoit I(iII/ICTeN‘I‘bI https://resh.edu.ru/

76 XHMH:I_ COKMUX 3JICMCHTOB. HATPHH 1 91.03.2024 https://iu.ru/video-lessons
KL TOMYHEHTS, Qusmcckue u A https://interneturok.ru/
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COSAMHCHUN
O6mas xapakrepuctuka metamion [1A-
rpynmnsl [leprondeckoi CucTeMbl

77 XUMHUYECKUX 3JIEMEHTOB. Maruuii u https://resh.edu.ru/
KaJIbIMIA: TIOJy4YeHue, pusnueckue u 26.03.2024  https://iu.ru/video-lessons
XMMHYECKHUE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHCHUIN

78 JKécTkoCcTh BOMIBI U CIIOCOOEI €€ https://resh.edu.ru/
yCTpaHEHUs 27.03.2024  https://iu.ru/video-lessons
Al .. https://resh.edu.ru/

79 A (pusmiccxue https://iu.ru/video-lessons
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE 28.03.2024 "

https://interneturok.ru/
AMpoTepHbIe CBOICTBA OKCHIA U https://resh.edu.ru/
80 PHAPOKCHIA ATIOMIHIA, https://iu.ru/video-lessons
TUAPOKCOKOMILIEKCHI aTFOMUHHMS, UX 02.04.2024 e
https://interneturok.ru/
MIPUMEHEHNE
81 p https://resh.edu.ru/
CHICHHE 3/ PasIIIHBIX THHOB 03.04.2024  https://iu.ru/video-lessons
[IpakTuueckas padora Ne 7. Pemenue
82 3KCHepI/IMCHTaJ'ILHLIX 3a/1a4y HOHTCMC 04.04.2024
MeTaJibl TJIaBHBIX MTOATPYIIT
066111a51 xapaKTepHCTm;;l METaJIIOB https://resh.edu.ru/

83 TODOHHDIX TIOATP ymnt (B-rpynm) https://iu.ru/video-lessons

[leproanueckoit cUCTEMbI XUMHUYECKUX 16.04.2024

9JICMCHTOB

https://interneturok.ru/
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dusnueckre U XUMUYECKHUE CBOMCTBA

https://resh.edu.ru/

4 i https://iu.ru/video-lessons
8 XpoMa | €ro COeTMHEHUH, UX 17.04.2024 p I
MPUMEHEHUE https://interneturok.ru/
Baxknenmme coeMuHeHUs MapraHiia. https://resh.edu.ru/
85 [Tepmanranat kanus, ero https://iu.ru/video-lessons
2 18.04.2024 .
OKHCIIMTENILHBIC CBOMCTBA https://interneturok.ru/
duznyeckre 1 XMMHUUECKHE CBOMCTBA https://resh.edu.ru/
86 xelesa u ero coequHenuil. [lonydenue https://iu.ru/video-lessons
23.04.2024 o
Y IPUMEHEHUE CIUIABOB XKEJIe3a https://interneturok.ru/
du3nyeckre 1 XMMHUUECKHE CBOICTBA https://resh.edu.ru/
87 é I https://iu.ru/video-lessons
MeIu U €€ COeAUHEHNH, UX 24.04.2024 p A1
MIPUMEHEHUE https://interneturok.ru
dusnueckue u XUMHECKHE CBOHCTBA https://resh.edu.ru/
LIMHKA U €70 COCAUHEHHH, NX . .
88 ’ https://iu.ru/video-lessons
npuMeHeHue. [ 1IpoKCOKOMITIIEKChI 25.04.2024 httos://interneturok.ru/
IIMHKA
[IpaxTuueckas padora Ne 8. Pemenue
89
3KCHepI/IMeHTaJ'ILHLIX 3a/1a4 110 T?Me 30.04.2024
MerTaibl TOOOYHBIX MOATPYII
https://resh.edu.ru/
90 Pe https://iu.ru/video-lessons
IIICHHUE 33124 Pa3JTUIHBIX THUIIOB 07.05.2024 p A
https://interneturok.ru/
O00011IeHNE U CUCTEMAaTHU3aIUs https://resh.edu.ru/
91 U3Yy4EHHOI'0 MaTepHasa 1o TeMe 08.05.2024 https://iu.ru/video-lessons
"Meramie!" e https://interneturok.ru/
92 KonTponbnas pabora no teme
"Metamiabr" 14.05.2024
A . https://resh.edu.ru/
93 e%a(frm pe3ylbTaTon KOHgPOHBHOH 15.05.2024 https://iu.ru/video-lessons
p b1, KOPPEKIHA OUIHOOK T https://interneturok.ru/
94 Ponp xumuu B obecrieyeHuun https://resh.edu.ru/
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YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA. 16.05.2024  https://iu.ru/video-lessons
[TonsiTue 0 HAyYHBIX METOAAX

UCCIIETOBaHMS BEILIECTB

HayuHble npuHIMIIBI OpraHu3alyu https://resh.edu.ru/

95 XMMHYECKOTO IMPOU3BOICTBA. 1 https://iu.ru/video-lessons
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS 21.05.2024
Ba)KHEUIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE https://resh.edu.ru/

96 OKpYJKaloIen Cpeibl U ero 1 17.05.2024 https://iu.ru/video-lessons
MOCJICICTBHS
XuMHUs U 310POBbE YEIOBEKA https://resh. edu.ry

97 T ' 1 20.05.2024 https://iu.ru/video-lessons

CKApCTBCHHBIC CpeACTBa e https://interneturok.ru/
Xumust nuiy. Pojib XumMuu B https://_resh.equ.ru/

98 5 ' H 6 1 21.05.2024 https://iu.ru/video-lessons
o0ecrieueHry MUIIEeBON O€30MacHOCTH .05. https://interneturok.ru/
KocMmernueckue u napdromepHbie https://resh. edu.ry

99 . 1 21.05.2024 https://iu.ru/video-lessons
CpCACTBA. bRITOBAA XUMHA e https://interneturok.ru/
XuMHs B CTPOUTENLCTBE. BaykHenmue https://resh.edu.ru/

100 CTPOUTEIILHBIC U KOHCTPYKITMOHHBIE 1 29 05.2024 https://iu.ru/video-lessons
MaTepuaIbl U https://interneturok.ru/

101 Opramtascxt n wmepammne ) hitosresh.edu.ru

p p 23.05.2024  https://iu.ru/video-lessons
ynoopeHus

102 CucremaTu3aius U 0000IIeHHE 3HAHUN 1
o TeMe 24.05.2024

OBILIEE KOJIMYECTBO YACOB I10 102

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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






