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HOACHUTEJIBHASA 3AIITMCKA

PaGouast mporpamMmmMa Mo XMMHHM Ha ypOBHE CpeAHEro oOuiero oOpazoBaHMs
pa3paborana Ha ocHoBe denepanbHoro 3akona oT 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanuu B Poccuiickoii @enepanunn», TpeOOBAHUIM K pe3yJibTaTaM OCBOCHHUS
benepanbHOI 00pa3zoBaTenbHON pOrpaMMbl CpPEIHETO o011ero
obpazoanusa(POIT COO), npeacraBineHHbpIx B denepaqbHOM TOCYIaPCTBEHHOM
obpazoBatenbHoM cTangapre COO, c¢ yu€rom Konmenuuu mnpenogaBaHus
y4eOHOro mnpeaMera «XuMHUs» B oOpa3oBaTelbHBIX opraHuzanusix Poccuiickoi
denepalnuu, pealu3yOMIMX OCHOBHBIE 00pa30BaTENIbHBIE MPOrPaAMMBI, U
OCHOBHBIX TMOJOXKeHUN «CTparerns pa3BuUTUS BocnuTaHusi B Poccuiickoil
Oenepanuu Ha niepuon a0 2025 roma» (Pacnopspkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvMHSI HA YpOBHE YIIIyOJEHHOTO HM3yYeHHs] 3aHMMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydammuxcsi 10-11 kmaccos.
N3yuenne mnpenMera, peaauzyemMoe B yCIOBUSAX JIU(dEpEeHIIMPOBAHHOTO,
npoduiabHOro 0OydYeHHs, MPU3BAHO OOECHEUUTh OO0IIe00pa3OBaTEIbHYI0 U
OOIIEKYyIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIIKOJIBI, HEOOXOMUMYIO IS
ajanTaiyy UX K OBICTPO MEHSIONIMMCS YCIOBHSM JKU3HU B COIIUYME, a TAKKe IS
MPOJOIKEHUS OO0yYEeHHUsS B OpTraHU3alusax NpodecCHoHaIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX JUCIUTLINH.

B mporpamme mo XMMUM Ha3HAuYCHHE TMpeaMeTa «XUMHs) MOIydaeT
MOAPOOHYI0O  WHTEPHPETAMI0 B  COOTBETCTBUUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxkeHusimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIeH, COJIepKaHuUs,
pe3yiabTatoB OOy4YeHHs U TPEeOOBAHUM K YPOBHIO MOJTOTOBKU BBIMTYCKHHUKOB.
CBUIETEILCTBOM TOMY SIBIISIFOTCS CJEAYIONIUE BBIMOJHSIEMbIE MPOrpaMMON IO
XUMUU QyHKIIUN:

e  UHPOPMALIMOHHO-METOIUYECKAs], pealn3auusi KOTOpOl oOecreunBaeT
MOJIyYeHUE TIPEACTABJICHHUSI O IENsIX, COJEpKaHWM, OOINeH cTpaTteruu
oOy4eHMs1, BOCIUTAHUS U Pa3BUTHS 00yYaIOIIMXCS CPEICTBAMH TIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;

e OpraHU3AIMOHHO-TUTAHUPYIOIAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieSiCHHe: TPUHIUIOB CTPYKTYPUPOBAHUSI U MOCIEI0BATEIbHOCTH
U3y4YeHHUs] Y4eOHOro MaTepualia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €r0
XapaKTEPUCTHUK; TOJIXO0JI0B K (DOPMUPOBAHUIO COJIEPKATEIHHOU OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHXKCHHM O0O0y4aroluxcs B
paMKax HWTOroBoM arrectau B (OpME E€IUHOTO TOCYIApPCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Tporpamma ny1st yriryOa€HHOTO U3YUYEHUS XUMUH:



e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COAEpKaHue, 00s3aTeIbHOe
UL W3Y4YEHUsT B paMKaxX OTHENbHBIX MNpoQuiIei, mnperycMaTpuBaeT
pacupenesneHue W CTPYKTYPUPOBAaHHME €ro I10 KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 1aéT NMPUMEPHOE pacIpeiesieHne Y4eOHOrO0 BPEMEHH, PEKOMEHyeMOro
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e TpenyaraeT MPUMEPHYIO IOCJIEI0BATENbHOCTh HM3YyYEHHsS Y4EOHOIo
MaTepualia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYIO0 MHTEPIPETALMIO LIeJEH U 3a7a4 U3yYEHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPXKATEIBHOM XapaKTepUCTUKH
IUIAHUPYEMBIX ~PE3yJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTenbHON
POrpaMMBbl CpEIHEro o011ero 00pa3oBaHUs (JIMUHOCTHBIX,
METaIpPeAMETHBIX, MPEAMETHBIX), a TakK€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBUNA  00ydYalomerocs IO OCBOCHHIO
COJIEpKaHMS IPEAMETA.

[Io BceM Ha3BaHHBIM NO3ULHUSAM B IPOrpamMMme MO XUMHUHU NPETyCMOTpPEHA
PEEeMCTBEHHOCTh C OOY4YEeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a TmpeaesaMd YCTaHOBJIECHHOW MpOrpaMMON MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COepKAaHUS yUeOHOr o IpeaMeTa
«XuMusA» OCTAaETCS BO3MOXXHOCTH BBIOOpAa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpasi AOJDKHA ONPENENAThCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOI'O
npoduis o0yueHus.

B coorBerctBHM ¢ KOHUenTyanbHeiMU mnonoxeHusmMu OI'OC COO o
Ha3HAYECHUHU TMPEAMETOB 0a30BOro MW YriayOJIEHHOrO YpOBHEH B CHCTEME
muddepeHIMpoBaHHOTO OOyYEeHHSI HAa YpOBHE CpeaHero oO0Iero oOpa3oBaHUS
XMMHSI Ha YpOBHE YINIyOJIEHHOTO W3Y4YEHHUs HaIlpaBlIeH Ha pealn3aluio
OPEEMCTBEHHOCTH €  MOCIHEAYIOIIMM  JTallOM  IOJYYEHHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax U3y4YEHHUsS CIEHHUAIBbHBIX E€CTECTBEHHO-HAYYHBIX H
XUMHYECKUX JUCHUIUIMH B By3aX M OpraHU3alUsAX CPEAHEr0 Mpo(hecCHnOHATBHOTO
oOpa3zoBanus. B 93Toil CcBS3uM u3ydeHHEe mpenMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HA pacHIMpeHue U  YIIIyOJIGHHE TEOPeTHYEeCKOW |
PAKTUYECKON MOATOTOBKU OOYYaIOIIUXCS, BHIOPABIIMX OMpPEACIEHHBIN MPOPUIIH
0oOy4eHHMsI, B TOM YUCJIE C NEPCIEKTUBON MOCIEAYIOIIEr0 MOJYyUYEHNU XUMUYECKOrO
o0Opa3oBaHMsI B OpraHu3anusix npodeccrnoHanbHoro oopaszoBanus. Hapsiny ¢ stum,
B cBere TpeboBanmit ®PI'OC COO K TUIAHHPYEMBIM pe3yJbTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENBHOM MPOrpaMMbl CpelHEro o01ero oOpa3oBaHUs
U3y4YeHue npeaMera «XUMHUsS» OpPUEHTUPOBAHO TAKXKE Ha pelleHue 3ajay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHX
OOIIEHHTEIUICKTYAIbHBIX YMEHUN, YMEHUH pallMOHAIM3AMA Y4eOHOTO Tpyla U
O0OOMIEHHBIX  CIIOCOOOB  JIEATENBHOCTH, HMEIOIUX  MEXAUCIUTTMHAPHBIN,
HAJNPEIMETHBIA XapaKTep.

CocTaBnsitomiuMH TpeaMeTa «XUMUs» Ha ypOBHE YIIyOJNEHHOTO W3Yy4YeHUs
ABISAIOTCA YIIyOnéHHbIe Kypchl — «Opranwueckas xumus» u  «OOmas u
Heopranuueckas xumus». [lpu ompeaeneHnu moaxoa0B K 0OTOOPY U CTPYKTYpPHOM
OpraHM3alMi COACPKAHMUS 3TUX KYpCOB B MpOTrpaMMe MO XHMHH 32 OCHOBY
npuHATel TonokeHuss OI'OC COO o paznuumsx 06a30BOTO0 U YriayOJIEHHOTO
YpOBHEW M3y4YeHUs MpEAMETA.

OcHoBy conepkanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHW4ecKkas XHMHs» COCTABJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpOBHIO M3Y4YEHUS MpeaMmeTa. JTa cUcTema
3HaHWW TIONy4YaeT OMpeAeNEHHOEe TEOPETHUECKOe MIOIMOJIHEHUE, IO3BOJISIONIEee
OCO3HAHHO OCBOWTH CYIIECTBEHHO Oonbimuii 00bEM  (HaKTOIOTHUECKOTO
matepuana. Tak, Ha yrayOn€HHOM YpOBHE H3Yy4YEHHsS NpenMera obOecrieueHa
BO3MOXHOCTh 3HAQUMTEJIBbHOTO YBEJIMYEHUS OObEMA 3HAHUM O XUMHUYECKHUX
AIIEMEHTaX W CBOMCTBAX MX COCIUHEHHH Ha OCHOBE PACIIMPEHUS M YIIyOJIeHHs
NPEJICTABICHUA O CTPOCHUHU BELIECTBA, XMUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEaKIUi, PAaCCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHUKH
U TepMOAMHAMHUKU. M3ydenuwe mnepuoauyeckoro 3akoHa u Ilepuoamdeckoit
CUCTEMBl  XHMHYECKHX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSAX O CTPOCHHM aToMa. XUMHUYECKasl CBS3b
OOBSICHSIETCS] C TOYKU 3PEHUS SHEPreTHUECKUX U3MEHEHHM mpu e€ 00pa3oBaHuU U
pa3pylLIeHHH, a TaKKe C TOYKHM 3PEHUs MEXaHHW3MOB €€ oOpa3oBaHus. M3yueHue
TUMIOB ~ peakuuid  JomoJiHAeTcs  (OpMUpPOBAHUEM  MPEACTABICHHM 00
AIIEKTPOXUMHUYECKUX MPOIECCaX M AJIEKTPOIIM3€E PACIIIAaBOB U PACTBOPOB BEIECTB.
B kypce opranmdeckoil XWMHU TPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHECHUN yAeNIeTcsl 0c000e BHUMAHKE BOMPOcaM 00 JIEKTPOHHBIX 3 PekTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHHMe UWMEET TO, YTO Ha COJAEpPKAaHHE KypCOB XUMHUU
yTIIyOJIEHHOTO YPOBHS M3YUYEHUS VISl KJIACCOB OMpeaeEHHOTO Mpoduis (TIaBHBIM
oOpa3zoM Ha HUX CTPYKTypy M XapakTep [OMNOJHEHHWH K oOmel cucreme
NpPEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIC MpeAMEThl. Tak, Hampumep,
B COJZEpKaHUU TpeAMeTa ISl KJIACCOB XUMHUKO-(PU3UYECKOro Mpoduiis 00JbIIoe
3HayeHue OyIyT MMETh JIEMEHTHl yueOHOro marepuana mo odmeit xumuu. [Ipu
U3y4YeHUU TpeAMeTa B JAHHOM Cily4yae akUeHT OyJeT ciaeilaH Ha OOUIHOCTh
METOJIOB MMO3HAHMSI, OOIIHOCTh 3aKOHOB U TE€OPUM B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHass Teopusi (MOJEKYJsApHasi Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacChl U DHEPrUH, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IMPEACTABICHUS O
CTPOECHHUH BEILLECTB U APYTOE.

B TOo ke BpemMs B coepKaHUM NpeAMETa JJIA KIACCOB XHUMHKO-
OHOJOrnyecKoro npoguiast OOJBIINI yIETbHBIM Bec OyleT MMETh OpraHuyeckas
xumus. B 3TOoM ciiydae mpenocTaBisieTcss  BO3MOXHOCTb s OoJiee
OOCTOATEILHOTO  PAaCCMOTPEHMS XMMHYECKOM OpraHuM3allMd  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOMl BXOMAST, K TIPUMEpPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMHJbI, OEJIKH, YTIJIeBOJAbl, HYKIECHHOBBIC
KUCJIOTHI U Jpyrue. I[Ipu 3TOM 3HaHMSA O COCTaBe M CBOMCTBAaX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYKAT OCHOBOW Ui H3y4YEeHUS
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mane QopmupoBaHUS OCHOB HAyyHOTO MHUPOBO33PEHUS, OCBOEHUS
OOLIIEHAYYHBIX METOJIOB IMO3HAHUS U OTBITA MPAKTHUYECKOTO MPUMEHEHUSI HAYyYHBIX
3HAHUU H3y4YeHUE MNpeaMeTa «XUMHs» Ha YIIyOJE€HHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YEOHBIMU MpEeAMETaMH, BXOJAUIMMU B COCTaB
npeaMeTHBIX obmnacTeil «EcTecTBeHHO-HAay4HBIE MpEeAMETh», «Maremartuka u
uHpopMaTrKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn wm3ydeHum yueOHOrO mpenMera «XUMHUS» Ha YIrIyOJIEHHOM YypOBHE
TaKk)Ke, Kak Ha ypOBHE OCHOBHOTO M CpeaHero ooiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7jaueil MepBOCTENIEHHON 3HAYUMOCTHU SIBIsieTCS (POPMHUPOBAHHUE OCHOB
HAyKd XUMHUHU Kak o0O0JacTM COBPEMEHHOTO €CTECTBO3HAHHUSA, INPAKTUYECKOU
NEATEIHOCTH YEJIOBEKA U OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenne
TOM 3ajaur Ha YriayOJEHHOM YpOBHE HW3Y4YEHHUs TMpeaMeTa MpeArnoaraet
peanu3aluio TaKuX UeeH, Kak:

o (¢dopMHpOBaHHE TMPEJACTABICHUN: O MaTepUaIbHOM EAUHCTBE MM,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJICHUM MTPUPOJBI, O MECTE XUMUH B
CHUCTEME €CTECTBEHHBIX HayK M e€ BeAyllell ponu B o0OecredyeHHH
YCTOMYMBOI'O  pa3BUTHUA  YEJIOBEYECTBA: B  pEHIEHMH  MpoOliem
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHNN HOBBIX MaTE€pPUaIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00eCnedYeHNr PalMOHATFHOTO MPHUPOAONOIB30BaHusA, B (HOPMHUPOBAHHUH
MHUPOBO33pEHUSI U OOIIEeH KyJIbTypbl YEJOBEKa, a TaKXK€ KOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpelIe;

e OCBOCHME CHUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOMU
COCTaBJISIOLICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX MPEACTABICHUUA O
CTPOCHMM BEIIECTBA HA pPAa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOJAWHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSA XUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 0OIIMX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOICTBA;

» (¢opmHpoBaHUE y oOyyJaronuxcs OCO3HaHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU sl OOBSCHEHHS
KITFOUEBBIX HJIEH W MPOOJIEeM COBPEMEHHOW XWMHH, ISl OOBSICHEHUS W
POTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO penieHus MpoOieM, CBI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKHU C MO3HUIIUH DKOJIOTMUECKO 0€30MMacHOCTH MOCIIEACTBUI
OBITOBOII M TMPOM3BOJCTBEHHOM JAESATEIBHOCTH YEJIOBEKA, CBSI3AHHOW C
XUMUYECKAM  TPOU3BOACTBOM, HWCIIOJIB30BAHMEM H  IepepaboTKon
BEIIECTB;

o yrayOJeHue TMpeNCTaBIeHWH O  HAyYHBIX  MeETOoJaxX  IO3HaHWI,
HEOOXOIUMBIX JUIsI TPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MUPE
BEIIECTB U OOBSICHEHUS] XUMHUECKUX SIBJICHUM, UMEIOIIMX MECTO B
MIPUPOJIE, B MPAKTUYECKOU IESITEILHOCTH U TOBCETHEBHOM KU3HH.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBbHBIX M Pa3BUBAIOIIUX
(GYHKIMNA 1IEJOCTHOM CHUCTEMBI CPETHEro oOIIero o0pa3oBaHUs NPHU WU3YUYEHUU
npeaMeTa «XUMHS» Ha  yrIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
npUOOpETAIOT TaKKE IEJIH U 3a]1a4uH, KaK:

e BOCINHUTAaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTU SIBICHUW MPUPOIBI,
yBOXEHUSI K TIPOIleCCY TBOpPYECTBA B 0OJACTH TEOPETHUYECKUX U
MPUKIIAIHBIX HCCICAOBAHUNA B XUMHUHU, (POPMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHC MOTUBAIMK K OOYYEHHWIO ¥ TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIIMTaHWIO  HAa  OCHOBE  YCBOECHUSA
001I1e4YesIOBEYECKHX [IEHHOCTEMH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX
CrocoOHOCTEM o0yuaronuxcsi, (POpMUPOBAHUE Yy HHUX CO3HATEIBLHOIO
OTHOIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCHENTHON MPpodheCCHOHAIBHOW 1M OOIIECTBEHHOM JIeSITSIHBHOCTH,
OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY 3JI0POBBI0O U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMUpOBaHHE YMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIOINOJIH30BAHMUS,
Pa3BUTHE DKOJIOTUYECKON KYJIbTYpPbl, MPUOOPETEHNE OIbITA OOIIECTBEHHO-
MOJIE3HOM SKOJIOTHYECKOH JIESTEIIbHOCTH.

OO611ee YyuCI0 4acoB, MPEyCMOTPEHHBIX ISl U3yUYeHHUsS] XUMUU Ha YTITyOJIEHHOM
ypOBHE cpeaHero obimiero obpasoBanus, cocrabisieT 204 gacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIH0).



COJEPXAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOH XMMMHU.

[Ipeamer W  3HaUeHWE OpPraHMYECKOM XUMHUHU, MPEACTaBICHUE O
MHOT000pa3uK OPraHUYECKUX COETUHEHUIA.

DNEeKTPOHHOE CTPOEHUE aroma YIJepojia: OCHOBHOE U BO30YXKIEHHOE
cocTOsiHUA. BalleHTHblE BO3MOXXHOCTH aToma YIJiepojaa. XHUMHUYecKas CBSI3b B
OpraHUYEeCKUX COEAMHEHMsX. Tumbel THOpUAM3aLMKM aTOMHBIX OpOuTanei
yrieposia. Mexanu3mbl 00pa30BaHUs KOBAJICHTHOU CBS3U (OOMEHHBIN U JOHOPHO-
aKLENnTOpHbINA). THUMBI TEpeKpbhIBaHUS ATOMHBIX oOpOuTaned, G- U TN-CBA3M.
OnunapHasi, 1BOWHAs W TpoiHas cBsi3zb. CrOCOOBI pa3pbiBa CBS3E€M B MOJIEKYJIax
opranuueckux BemecTB. l[loHsTue o0 CcBOOOAHOM panukaie, Hykiaeopuie u
aNeKTpoduIIe.

Teopus cTpoeHMsi oOpraHudeckux coeauHenuii A.M. bByrtinepoBa wu
COBPEMEHHBIE MTPEACTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHMYEeCKUX COeOUHEHUN. MOoJeKyJsipHblE U  CTPYKTYpHbIE  (OPMYJIBL
CrpykTypHble (OpMYJbl pa3IWYHBIX BHUJOB: pa3BEPHyTas, COKpAILEHHAas,
ckenetHas. M3omepus. Buuabl u3zomMepuu: CTpyKTypHas, IpOCTPaHCTBEHHAS.
OnexTpoHHbIe 3QPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
Y ME30MEpHBIN 3P PEeKThI).

[IpencraBienne o kiaccupukaluyd oOpraHnyeckux BemiecTB. [loHsTHE 0
byHkunoHansHOM rpynmne. 'omonorus. 'omonorudeckue psasl. CuctemaTudeckas
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBumaibHble Ha3BaHUS
OTJIEJIBHBIX ITPEIACTABUTEIICH.

OcoOeHHocTH W KiacCHU(pUKaALUs OPraHUYecKUX peakiuil. OKUCINUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
O3HAKOMJICHHME C O0pa3laMy OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHI IO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB MNpPU HArpeBaHUU
(rutaBiieHne, OOYIJIMBAaHME W TOPEHUE), KOHCTPYUPOBAHHE MOJEIIEH MOJIEKYJI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxanbl. ['omonornueckuil psaj aiakaHoB, oOmas Gopmysia, HOMEHKIATypa U
M30MepuUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajlKaHOB, Sp’-
ruOpuau3annsi aTOMHBIX OpOMTallel yriiepona, G-CBs3b. PuU3MUECKHe CBOMCTBA
AJIKAHOB.



XHWMHUYECKHE CBOMCTBA AQJKaHOB: pPEAKUUU 3aMELICHUs, H30MEpHU3alluH,
JIETUJIPUPOBAHMS, [IUKIU3ALMH, TUPOJIN3a, KpEeKUHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoje. CriocoObl MogydeHus U IPUMEHEHNE alTKaHOB.

[uknoankanel. OOmas ¢popmyia, HOMEHKIATypa u usomepus. OcobeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOWCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTaH, IIUKJIOreKcaH) HUKIoaJkaHOB. CrnocoObl MOMy4YeHus u
MPUMEHEHNE UKIIOAIKAHOB.

Ankensl. ['oMonornueckuii psij aakeHoB, obmast ¢hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE W  NPOCTPAHCTBEHHOE CTPOEHHE MOJEKY] — aJIKEHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOuTalield yriepoaa, 6- U m-cBsizu. CTpyKTypHas M
reoMerpuyeckas (Uuc-TpaHc-) uzoMmepusa. DPuU3HUECKHUE CBOMCTBA aAJIKEHOB.
XHWMHYECKUE CBOMCTBA: PEAKIMU NPHUCOECIUHEHUsS, 3aMEIICHUS B O-IIOJIOKEHUE
IIpA JBOMHOW CBSI3U, NOJUMEpU3alMu U OKucieHud. lIpaBuno MapkoBHHKOBA.
KauecTBeHHble peakuuu Ha ABOMHYIO CBsi3b. CHOCOOBI MOTYUYEHUS U TPUMEHEHUE
QJIKEHOB.

Anxaguensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIC, W30IHMPOBAaHHbIE,
Kymyauposartwle). OCOOEHHOCTH dJIEKTPOHHOI'O CTPOSCHUSI U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuszanus
CONpPsKEHHBIX TUeHOB. CrocoObl MOMy4YEeHHs U IPUMEHEHHE aJIKaIMECHOB.

Ankunbl. ["'omonioruyeckuil psiji ankuHOB, 001Iast popMysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHWHOB, Sp-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepona. Pusnueckue CBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  pEAKUMHU  TPUCOCIUHEHUS,  JAUMEpPU3ALUU U
TpUMepHU3aluu, OKUcIeHus. KucinoTHele cBOKWCTBA aJKUHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMU Ha TPOUHYIO CBsA3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHEHUE aJTKUHOB.

ApoMaruueckue yriieBoaoponabl (apeHnl). ['omMoJIOTHYECKHIl psii apeHOB,
oOmrast hopmysa, HOMEHKIIATypa U U30MEpHs. DJIECKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJbl OeH30a. Pu3nyeckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €ro rOMOJIOTOB: PEAKIIMH 3aMEIEHNs B OEH30JIbHOM KOJIBLIE U
YIJIEBOJOPOJAHOM pajuKalie, pPEaKLHH NPUCOECIUHEHUS, OKHCIEHHE T'OMOJIOIOB
oenzona. IlpeacraBinenne 00 OpPUEHTUPYIOIIEM JACHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE AaJKWIbHBIX PAJUKaJIOB, KapOOKCUIBLHOM,
TUAPOKCUIIBHOM, aMUHO- W HUTPOTPYMIBI, AaTOMOB TalloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposaa. CnocoObl MOIyYeHUs U
IIPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh U €€ mpoucxoxxaeHue.
KameHnHslil yroap u IpoayKThl €ro nepepadotku. CrocoObl nepepadoTKu HEPTH:



NEPEeroHKa, KPEKUHT (TepMHUYECKUH, KaTaluTUYECKUi), PUGOPMHHT, MHPOIU3.
[IponykThl nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBsi3b MEX]1y Pa3IMYHBIMU KJIaCCaMU YIJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YTIEBOAOPOAOB. Peakuuu
3aMeIleHHs] TalloféHa Ha TUIPOKCOrPYIY, HUTPOTPYIIy, LHAHOTPYIIY,
amuHoOrpynmy. JlelicTBMe Ha TraJOreHIpOU3BOAHBIE BOJHOTO M CHUPTOBOIO
pacTBopa mi€nouyn. B3zauMozeiicTBuE NHUrajaoreHajaKkaHOB C MAarHUEM U LIMHKOM.
[TonsiTne 0 METaJUIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBanue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W MX MPEBPALLCHUM:
u3ydeHue (U3NUYEeCKUX CBOMCTB YTIiIeBOAOPOJIOB (PACTBOPUMOCTH), KAUYECTBEHHBIX
peakuuii yrieBoJOpOJIOB pa3IMYHBIX KiaccoB (oOecuBeurMBaHHE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajius, B3aUMOJICWCTBHE allETUJIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHapy>KEHHE
yriepojia M BOJAOPOJia B OPraHMYECKHMX BEIECTBAX, MOJYy4YEHUE OTUICHA U
M3Y4YEHHUE €ro CBOMCTB, o3HakomiieHHWEe ¢ koyekuusmu «Hedte» u «Yrompy, c
oOpa3llaMM IUIacTMacCc, KaydyKOB MW PE3HHbl, MOJIEIUPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U FAJION€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaepxamnue opranu4eckue coeJHHEHM.

[IpenenbHble OgHOATOMHBIE chUpThl. CTpoeHHE MOJIEKYJ (Ha HpHUMepe
MeTaHosia W 23Ta”o’na). [‘omonormyeckuii psa, obmas dopmyna, H3OMEpPHS,
HOMEHKJaTypa U kinaccupukanus. Dusmyeckue cBOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHOUPTOB. BogopoaHbie CBs3W MEXIy MOJEKyJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEAaKUUU 3aMEIICHMs], JAEeruaparaiud, OKHUCICHHUS,
B3aUMOJICCTBUE C  OPraHWYECKMMH W  HEOPraHUYECKUMHU  KHCJIOTAMH.
KauecTBenHas peakiusi Ha OJJHOATOMHBIE CIIUPTHL. JlelicTBUE ATaHOJIa K METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTU (PUBUYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaToMHble CHUPTHI — ATWICHIJIMKONb W IiHLepuH. Dusnueckue u
XUMHUYECKUE CBOWCTBA: PEAKUMU 3aMELICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTAMH, KAauyeCTBEHHAs peEaklUs Ha MHOTOAaTOMHbBIE
cnupthl. [IpencraBieHne o MexaHU3Me peakluil HYKJI€O(UILHOTO 3aMEICHUS.
JleiictBue Ha opraHu3Mm desnoBeka. CrnocoObl TOMYyYEeHHS] W NPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHe MOJEKYIbl, B3aUMHOE BIMSHHE THUIPOKCOTPYIIbBI U
O0eH30sbHOTO siapa. Pusznueckue cBorcTBa PpeHosna. OCOOEHHOCTH XUMUYECKHUX



cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha @eHosl. TOKcHMYHOCTH (eHoa.
CrnocoObl ostyuenus 1 npuMenenne penona. Genonpopmanbaeruanas cMoa.

KapOonuiibHble COETMHEHUS — alIbJIETH/Ibl U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOU Tpynmbl. ['OMooruueckre psiibl aJIbJACTUIOB U KETOHOB, 0OIIast
dbopmyna, m3oMepus W HOMEHKIaTypa. Du3mveckue CBOWCTBA ajbICTHIIOB H
KETOHOB.  XMMHMYECKHME CBOMCTBA  QJIBACTHMIAOB W  KETOHOB:  pPEaKUU
npucoeanHeHrs. OKUCIEHNUE allbJIETU0B, KAUECTBEHHBIE PEaKIIMU Ha AJIbJIETH/IbI.
CniocoObl oJTy4eHUs U MPUMEHEHUE abJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TPEACIIbHBIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KuCHO0T. 3oMepusa u HoMeHknarypa. dusudeckue cBoicTBa
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOMOpOIHBIE CBS3U MEKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMHUUECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peaknusi STEpUPUKANNKA, PEAKIUU C YydacTHEM YTJIEBOJOPOTHOTO pajuKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHCIOTHL. [loHsATHE O TPOM3BOMIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWMCTB HEMPEACNIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BbICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, IMMAJIbMUTUHOBAS, OJICMHOBAS, JUHONEBAS,
JuHONeH08as KucinoTel. CriocoObl MOJTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunple 3¢upsl. ['oMonorudeckuit psia, obmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. DPu3nueckue M XUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
LIEIIOYHOU Cpele.

Kupsi. Ctpoenue, puszndyeckue 1 XMUMUYECKHE CBOMCTBA KUPOB: THAPOJIH3 B
KHCJION M menoyHoi cpeae. OCoOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEETbHBIX )KUPHBIX KUCIOT. JKUphI B Ipupo/Ie.

Mpbuta” Kak CoJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIIEE ACHCTBHE.

O6mast xapakTepuctuka yriieBojoB. Kinaccudukaius yrieBojoB (MOHO-, JTU-
u nonucaxapujabl). MoHocaxapuabl: TJIOK03a, (pyKTO3a, rajgakro3a, puodo3a,
ne30kcupuOo3a. OU3NUECKUe CBOMCTBA M HaxOAcHUE B Inpupojae. DoTrocuHTes.
XUMHYECKHE CBOMCTBA IJIFOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHOU
IpyNI, CIUPTOBOE W MOJIOYHOKHCIOE OposkeHue. [IpumeHeHue TIiItoKo3bl, e
3HAYEHHE B KU3HEACATEIbHOCTH OpraHusMa. [[ucaxapuasl: caxaposa, MajabTo3a U
JakTo3a. BoccranaBnuBaronye U HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupoje u npuMmenenue. [lonrcaxapuapl: kpaxmard,
[JIMKOTEH U 1eiono3a. CTpoeHHME MAaKpOMOJIEKYJ KpaxMmalla, TJIMKOT€Ha |
neyToo3bl.  DU3WYECKUEe CBOMCTBA Kpaxmaida M ILEJUII0JIO3bl. XHUMHUYECKHE
CBOMCTBA KpaxMayia: THUAPOJIM3, KAYECTBEHHAs PEAKUHS C HOJOM. XUMHYECKHUE
CBOMCTBA IEJUTIOJIO3BI: THIPOJIN3, TOMydeHne >PUpoB MeiuTono3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB U MX IMPEBPAILCHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPHUEM,
OKHCJIEHHE JTWJIOBOI'O CIIMPTA B AIBACTHJ HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHMCJIEHUE STWJIOBOI'O CHUPTA AMXPOMATOM Kajus (BO3MOYKHO HCIIOJIb30BAaHHE
BUJEOMATEPHUATIOB), KAuECTBEHHBIE pEaKUMU Ha albJAeruabl (C TUIAPOKCHUIOM
muammuncepeopa(l) u  rugpokcuaom  menu(Il)), peakuus raunepuHa C
ruapokcuom Meau(ll), xumuyeckue cBOMCTBAa pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMO/JICHCTBUE pacTBOpa IIOKo3bl ¢ ruapokcuaom Menu(Il), BzaumopeicTeue
Kpaxmajia ¢ MOJIOM, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a1ad no TemMaM «CnoupTsl U
¢denomnb», «KapboHoBbIe KMCTOTHI. CII0KHBIE 3(PUPBD).

A3oTcoaepxanue OpraHuyecKue CoeJuHEHHUs.

AMUHBI — OpraHMYecKue NMpou3BOAHbIe aMmMuaka. Knaccudukamuss aMuHOB:
anudarnyeckue M apoMaTHUYECKHUe; II€pBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne Mmoiiekys, obOmas gopMyna, U30MepHs, HOMEHKIATypa U (puznyeckue
CBOMCTBA. XMMHUYECKOE CBOMCTBA alH(PaTHUECKUX aMHHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aMMOJECHUCTBUE IEPBUYHBIX AMUHOB C a30THUCTOW KHUCJIOTOM.
Conu aKWIaMMOHHSL.

AHUIMH — TpenCcTaBUTENb AMHUHOB apoMarhyeckoro psaa. CrpoeHue
aHWwIMHA. B3anMHoe BiIMsiHUE TPYIIl aTOMOB B MoJieKyJse aHwInHAa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakuuy Ha aHWIMH. CrocoObl
MOJIydeHUs] U NpuMeHeHue anudartudyeckux amuHoB. [lonydeHue aHuWiIuMHA U3
HUTPOOCH3071a.

AmuHOKHMCIOTEL.. HoMeHknaTypa u nzomepusa. OTaelbHbIE PEACTABUTEIHN O
AMUHOKHUCJIOT: [JMUMAH, anaHuH. (DHU3WyecKue CBOMCTBA  AMUHOKMCIIOT.
XUMUYECKHME CBOMCTBA aMMHOKHCIOT Kak  aM(pOTEpHBIX  OpPraHMYECKHUX
COCIMHEHUM, peakusi TMOJIUMKOHACHCAllM, OOpa3oBaHHE MENTUIHOW CBA3M.
buonornueckoe 3HaueHnE aMHHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 MTENTUIOB.

benkm kxak npupoaneie nonuMmepsl. [lepBuuHas, BTOpUYHAST U TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: THUIPOJIM3, JCHATypalus,
Ka4eCTBEHHbIE PEAKIIMH Ha OEIIKH.

OKCIEPUMEHTAIBHBIE METOAbl M3Y4YECHHMS BEIIECTB M HX IPEBpalICHUI:
pacTBOpeHHe O€JIKOB B BOJIE, JEHATypalusi OEJIKOB MpPU HarpeBaHUM, IBETHHIE
peakiuu Ha O€JKH, peHIeHHE OKCIePUMEHTAIBHBIX 3a7ad [0 TeMaMm
«A3zoTcomepkame — OpraHudeckue  coenuHeHus» u «Pacno3naBanume
OPraHUYECKUX COCTUHEHUI.

BricokoMmosieKyJIsIpHBIE COCIUHEHMS.

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIIEHb ITOJIMMEPU3ALIUN, CPEIHSS MOJICKYJISIpHAs



macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3AIUS U TTOJTMKOHISHCAIIHS.

[Tonmumepubie wmatepuanbl. I[lmactMacchl (MOJAMATHIICH, MOJUINPONHUIICH,
MOJMBUHWIXJIOPUJT, TOJUCTUPOJ, TMOJUMETUIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpEePTaNaT). Y THIIM3AIUs U IepepadoTKa TUIaCTHKA.

DacToMephl: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(6yTamMeHOBBIN, XJIOPOIPEHOBHIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIONOK, MEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JIaBCaH).

[Tonumepsr CIIeUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOISIIIINE TOJIUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB W UX MPEBpaICHUI:
O3HAKOMJICHHE ¢ 00pasamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4dyKoB, pEIIeHHE OHKCIEPUMEHTAJIbHBIX 3amad 1o TeMe «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

PacuéTnrblie 3agaun.

Haxoxpaenue MoyiekyasipHOM (QOpMyJbl OpPraHUYECKOrO0 COETUHEHHS IO
MAacCOBBIM  JIOJSIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHUE
MOJIEKYJISIPHON  (hOPMYJIBI OpPraHWYECKOro COeIMHEHUs 10 wmacce (00Bémy)
IPOJIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIuu W/UIW HUCXOJHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYpHOH (HOpMYIIbI
OpPTraHWUYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHUYECKHX CBOMCTB WM CIOCOOOB
MOJIYYEHHUSI, OIpPEJEICHUE JOJIM BBIXOJA NPOJYKTa PEAKUUU OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXXnpeIMETHBIX CBSI3€H NMPU N3YUCHUH OPTraHUYECKOM XUMHH B
10 kjacce OCyIIECTBISETCS YEpe3 MCHOJIb30BAHME KaK OOUIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUM, TaK U TOHSATUM, MTPHUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOI0JACHUE, H3MEPECHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJIJIEKTPOH, IMPOTOH, HEWTPOH, MOJeKyJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3WYECKUE BEIMYWHBI, CIWHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, oOpraHuM3M, OJKocHcTeMa, Ouocdepa, MeTadOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U reTepoTpO(HBIN TUIT NTUTAHUS, OPOKEHUE,



dorocuHTe3, nAbIXaHWE, OEJIKH, YIJEBOABI, JKUPbI, HYKJIEUHOBBIC KHCIIOTHI,
(bepMeHTHI.

["'eorpadusi: mone3Hble HCKOMaeMble, TOILUIUBO.

TexHonorusi: mnuIIeBble MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHTAHWUS,
MOIOIINE CPEJICTBA, MAaTEPUAIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJOKOH.

11 KUIACC

OBIIIAS U HEOPI'TAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XMMUMU.

Atom. CocTaB aTOMHBIX SiIep. XUMUYECKUU 3aeMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 00OJIOUYEK aTOMOB, KBAaHTOBBIE UHWCIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Knaccudukanus XuMHYECKUX 31EMEHTOB (s-, p-,
d-, f-smementsr). PacmpeneneHue dJIEKTPOHOB 110 aTOMHBIM — OPOHTAIISIM.
DNeKTPOHHBIC KOH(PUTYpPAIIUU aTOMOB 3JIEMEHTOB IEPBOTO0—4EeTBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSTHUHU, SJIEKTPOHHBIE KOH(PUTYpAIIMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCT.

ITepunoanueckuii 3axkoH u Ilepuoguyeckas cucTeMa XMMHUYECKUX AJIEMEHTOB
J.. MenneneeBa. CBA3b nepuoanyueckoro 3akoHa u Ilepuoandeckoil crucTeMbl
XUMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEIIECTB MO TpynmnaM U IepuojiaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneena.

XrUMHYECKass CBS3b. BHABI XMMMYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTalnyeckas. MexaHu3Mbl 00pa30BaHUsSI KOBAJICHTHOM CBSA3U: OOMEHHBIA H
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JjIuHA CBsI3U. [10aIpHOCTD, HAMPABIEHHOCTH U
HACBIIAEMOCTh KOBaJICHTHOW CBA3U. KparHeie cBszu. BopopomHas CBs3b.
MeXMONEKyYIApHbIE B3aUMOICHUCTBHUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coequHeHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeb, JWTaHIbl. 3HAYCHHE KOMIUICKCHBIX COCIUHCHHI.
[ToHsiTHE O KOOPAUHAITMOHHOW XUMUH.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THMbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbix cucremax. Mcrunabie pactBopsl. IIpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrmocoObl BBIpaXE€HUS KOHIICHTPAIMA PAacTBOPOB:
MaccoBas J0Jisl BEIIECTBA B pacTBOPE, MOJIsIpHAs KOHIEHTparus. HackllieHHbie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtanmoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHUA OTJIEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XuMHU4ecKuX peakluuid B HEOPraHMYECKOW UM OpPraHuyYecKou
XUMHH. 3aKOH COXPAHECHHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U MPEBPALICHUS
DHEPTUU TPU XUMHYECKUX peakmusix. TermnoBbie 3Q(PEKThl XUMUUECKUX PEaKIIUM.
TepmoxumMuyeckre ypaBHEHUSI.

CKOpOCTh XUMHUYECKOHN peakIinu, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (haKTOPOB.
I'omoreHnHbIe U reTeporeHHble peakuuu. Katanus u kaTaim3aTropsl.

OOpatumble U HEOOpaTUMBbIE peakIuu. XUMU4YecKoe paBHoBecue. KoHcTanTa
XUMHYECKOT0 paBHOBecHUs. DaKTOpbI, BIUSAIOLIIME HA MOJOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakunu. [Tpunnun Jle [Hlatense.

Onextponutuyeckass gucconuarusi. CuibHble W ClIa0ble AJIEKTPOIUTHI
Crenenb aucconmanuv. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'uaponus coseit. Peakiuu
MOHHOT'O0 OOMEHA.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKHUCIICHHS.
OkucnuTeNnb W BOCCTAaHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTaHOBJICHUS.
Baxnelme OKUCIUTEIM U BOCCTAHOBHUTENIM. MeToa »JIeKTpoOHHOTO OanaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHbIE METOJIbl M3Yy4YE€HHUsI BELIECTB W MX MPEBpAILCHHI:
pa3lioKEHUE TMEPOKCHUJA BOJOPOJa B MPUCYTCTBUM KaTalW3aTropa, MOJAEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEJIEHNE PEaKIMil HOHHOTO OOMEHa, OIpe/iesieHre
Cpeabl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YUYCHHUE BIMSHUS Pa3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHWMHUYECKOW PEAKIUU W TIOJOXKECHHE XUMHUYECKOTO
PaBHOBECHSI.

Heopranuveckasi XuMus.

[Tomoxenne HemerauioB B llepuoanueckor CHCTEME  XHMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpoeHus ux atomoB. dusnyeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilonydyenue, ¢gusnueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMd M HEMETaJJlaMH, BOCCTAHOBUTEJIbHBICE CBOMCTBA.  ['MIpUIBI.
TomIMBHBIE ATIEMEHTHI.

["anorensl. HaxoxzaeHue B mpupojie, COCOObl MONy4YeHUs, (PU3NUECKHE U
XUMHUYECKUE CBOMCTBA. ['asloreHoBOAOpOIbl. BaxkHeumne Kucaopoacoaepkaiime
COEIMHEHHUs ranoreHoB. JlabopaTopHble M MPOMBILUIEHHBIE CIOCOOBI MOTYYEHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIUHEHUM.



Kucnopon, o3on. JlabopaTopHble M HPOMBIIUIEHHBIE CHOCOOBI MOMYYEHUS
Kuciaopoaa. OU3NUEeCKne U XUMUYECKHE CBOMCTBA W NMPUMEHEHHUE KHUCIOPOaa U
030Ha. OKCUbI U IEPOKCUBI.

Cepa. Haxoxnenue B TpUpoOJie, CIIOCOOBI TOJNYYCHUS, (PUIHYECKHUE H
xumudeckue cBoictBa. CepoBojopona, cyiabbuasl. Oxcupn cepui(IV), okcun
cepri(VI). CepHucrtass u cepHass KHCJIOTHI M uX coiau. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [IpruMeHeHne ceprl U €€ COeTMHEHHUI.

Azor. Haxoxnenue B mpupojie, CHocoObl MOJyuYeHus, (punyeckue u
XUMHYECKHE CBOMCTBA. AMMUAK, HUTpUAbL. OKCUABl a30Ta. A30THCTasg U a30THas
KHUCJIOTHI U UX cojiu. OCOOEHHOCTU CBOMCTB a30THOM KUCHO0THL. [IpuMeHenue azora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CHOCOOBI IMONMyYeHHs, (PU3HUUYECKHUE H
xumuueckue cBorictBa. Dochuasl u ¢ochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yaoOpeHus.

VYrinepon, HaxoXIAeHHWE B TOpHpoAC. AJUIOTPOMHBIE  MOAM(PUKAIIHH.
duznyeckre M XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yriepona(IV), yronpHas kuciora u e
coJii. AKTUBUPOBAHHBIA yrojib, ajgcopouusi. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPyOKHU. [IpuMeHeHne MpOoCTHIX BEMIECTB, 0OPa30BAHHBIX YIIIEPOJIOM, M €T0
COCIMHECHMM.

Kpemuuii. Haxoxaenne B mpupoje, crnocoObl MOTy4YeHHs, (PU3NYECKUE U
xumuueckue cpoiictBa. Okcun kpeMuusi(IV), KpeMHHEBas KHCIIOTa, CHIIMKATHI.
[IpuMeHeHue KpeMHus U ero coenuHeHuil. CTeKso0, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxenne metaiioB B [lepuoandeckoi CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aToMOB MeTaioB. OOmue
¢u3ndecKkue CBOWCTBA MeETauioB. [IpuMeHeHWEe MeTauioB B OBITY M TEXHHKE.
CmiaBel METANIIOB.

DNEeKTPOXUMHUYECKUIN psAl  HanmpsbkeHuil wetamioB.  OOmme crnocoObl
MOJTYyYCHHUS METAJLJIOB: TUAPOMETALTYPrus, MAPOMETAIITYPrus,
anexktpomeramtyprus. [lonstue o xoppo3uu MetamioB. CnocoObl 3allUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamuioB [A-rpynmel Ilepuoanueckoil cuctembl
XUMUYECKUX JJIEMEHTOB. Hatpmii w kanuii: monydeHue, (Qusudyeckue w
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUI.

O6mast xapakrepuctuka meTtaiioB IIA-rpynmer [lepuonuueckoit crucTeMbl
XUMUYECKUX DJJEMEHTOB. MarHuii W KajbllUid: TOdydeHue, (U3NYecKue Hu
XUMUYECKUE CBOMCTBAa, MPUMEHEHHWE TMPOCThIX BEIIECTB M HMX COEIUHCHMUI.
JKécTkocTh BOJBI M CIIOCOOBI €€ YCTPaHEHUS.



AMoMUHMI: TTONTyYeHUe, (GU3NUECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
MIPOCTOrO BEIIeCTBA M €ro CoequHEHUH. AMQOTEepHbIE CBOICTBA OKCHIA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMITIIEKCHI ATFOMUHHS.

OOmasi  XapakTEepUCTHKAa METAIOB 1moOouHbiX moarpymnn  (b-rpymm)
[Tepronnyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKre U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCuabl U
ruapokcuapl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl U auxpomatbl, UX
OKHCIIUTEIIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne xpoma.

Ousnyeckue M XUMHYECKHE CBOMCTBA MapraHiia MU €ro COEIUHEHHM.
Baxnetimue coenunenuss wmapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranaT kanausi, ero OKUCIUTENbHBIE CBOMCTBRA.

@u3NUeCcKue U XUMUYECKHE CBOMCTBA KEJe3a M ero coeanHeHun. OKCHIBI,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenne u npuMeHeHUE Kee3a
U €ro CIUIaBOB.

dusnyeckrue 1 XUMHYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lomyyenue u
IIPUMEHEHUE MEJU U €€ COEUHEHUM.

[uuk: momyyeHue, (uU3MYecKne M XUMHUYECKHME CBOWCTBa. AMQOTepHbIE
CBOMCTBA OKCHJIa U THIPOKCHUIA [IMHKA, THIPOKCOKOMIUIEKCH! IMHKA. [Ipumenenne
IIUHKA U €r0 COeIUHECHUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPALLCHUN:
u3ydeHue oOpa3lioB HEMETAJJIOB, TOpeHHe cepbl, ¢ocdopa, *xene3a, MarHus B
KHUCJIOPOJIE, HU3YYEHHE KOJUIEKUMH «MeTalbl M CIUIaBb», B3aUMOJACHCTBHE
HIEJIOYHBIX U IIEIOYHO3EMENIBHBIX METAJUIOB C BOAOW (BO3MOYKHO HCHOJb30BAHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M JK€JI€3a C pacTBOpPaMH KHUCIOT U
HIeJI0YEN, KAYECTBEHHBIE PEAKIIMU Ha HEOPTAaHUYECKHE aHUOHBI, KATUOH BOJOPOAA
U KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ANOMUHUS W LHHKA C
pPacTBOpaMH KUCJIOT U IIEJIOYEH, PEHIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110 TEMaM
«T"anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COCTUHEHUSN,
«MeTaibl rIaBHBIX MOATPYII, « MeTamibl TOOOYHBIX MTOATPYIIID).

XUMHUSA U KU3Hb.

Ponb xumum B o0ecrieyeHnn yCTOMYUBOrO pa3BUTH destoBeuecTBa. [loHsTre
O Hay4HBIX METOJAax II03HAaHUSA M METONOJOTMM HAy4HOTO MCCIENOBaHUS.
HayuHble npuHLIMIBI OpraHU3alud XUMUYECKOTO MTPOU3BOIcTBA. [IpoMbIIIeHHBIE
CHOCOOBI MOMYYEHHUsI BAKHEUIINX BEIIECTB (HA MpUMEpE MPOM3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpomblIlIeHHbIE CIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOIIEH CpeNbl W €ro IOCIEICTBUS.
Poinb xumuu B o6ecrieueHuN SHEPreTH4ecko 6€e30MacHOCTH.

XuMusi ©W 340poBbe 4enoBeka. JlekapctBeHHble cpencTtBa. I[lpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIHBI.



XUMUS IHIA: OCHOBHBIE KOMIIOHEHTHI, IMHILEBBIE J00aBKH. PoJIb XUMUM B
oOecIieuyeHUH ITHIIEBOI OE€30ITaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. I[lpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU
JKU3HH.

XUMHS B CTPOUTEIBCTBE: BAXKHEHIIIME CTPOUTENIbHBIC MaTepHaibl (IIEMEHT,
OeTOH).

XuMHsl B CETLCKOM X03sicTBe. OpraHuueckue U MUHEpajbHbIE YI00peHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTE€pPUAJIbl, KPACKH, CTEKJIO, KEPAMHKA.
Marepuansl 115 3JIEKTPOHUKA. HaHOTEXHOIOT UK.

Pacuérurle 3agaun.

Pacuétpl: Maccel BemiecTBa Wid 00bEMa ra30B MO W3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOIMYECTBAa BEUIECTBA) MPOAYKTOB PEAKIMU, €CIU OJIHO W3
BEIIECTB HMMEET IPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) IMPOAYKTA
peaKkiuu, €CiIM OJIHO M3 BEIIECTB JAaHO B BHJIE pacTBOpa C OINPEACIEHHOM
MacCOBOM [I0JIEW PAacCTBOPEHHOTO BEIIECTBA, MAaCcCOBOM [JIOJIM U MOJIIPHOM
KOHIICHTPAIIMM BEHIECTBA B PACTBOpPE, JOJHU BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MeXIpeIMETHBIE CBSI3H.

Peanmuzanust  MeXNpPeAMETHBIX  CBSI3€M MNpM  M3y4eHUH OOmed u
HEOpraHn4ecko XuMuM B 11 Kjacce OCyIIECTBIISETCS Yepe3 MCIOJb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK W MOHATUH, IPUHATHIX B OTIACIbHBIX
MpeaMEeTax €CTeCTBEHHO-HAYYHOTO ITUKJIA.

OOmmme ecTeCTBEeHHO-HAYYHBIC TTOHATHUS: SBJICHNE, HAYYHBIN (DAaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJIUIYHOCTh, HAOIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOENb, MOJICIUPOBAHHUE.

dusuka: Marepusi, MHUKPOMHP, MaKpOMHUpP, aToOM, OJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb,
BCII[ECTBO, TEJNO, OOBEM, arperaTHOe COCTOSIHHE BEIIECTBA, HJCAIBHBIA Ta3,
(uznyecKre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: knerka, opranusM, 3KocucTema, ouocdepa, MeTadoIU3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKU, dKUPBI, YIJICBObl, HyKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK IHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOILIURBO,
pPECYPCHI.

TexHomorHus: XMMUYECKasl MPOMBIIIICHHOCTh, METAJTyPTHs, CTPOUTEIbHbIC
MaTepHuajbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAS MPOMBIIUICHHOCTD,
dhapMarneBTHUSCKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpPUAJIOB, JJICKTPOHHAs
MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMEI 110 XM
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

B coOTBETCTBUM C CHCTEMHO-JIESTEIBHOCTHBIM MOAXOJOM B CTPYKType
JIMYHOCTHBIX PE3YyJbTATOB OCBOEHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CpPEIHETO
oOiiero oOpa3oBaHUsl BBIACICHBI CIEAYIOIIME COCTABIAIONIME. OCO3HAHUE
OOyYarOIMMUCS POCCUHCKONW TpakIaHCKOW UIACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEJILHOCTH U CAMOONPEICIICHUIO; HAIMYME MOTHUBAILIMU K
00y4eHHI0; TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWUIaMU M HOPMaMH TIOBEJICHMS; HAJIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh LIEJIA U CTPOUTD
>KM3HCHHBIC TIAHBI.

JIMYHOCTHBIE pe3yJIbTATBl OCBOEHHUSI TMpeaMeTa «XUMHS»  OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIILBHOM M MPAKTUUECKON JesATEeTbHOCTU
oOyyaromuxcsi B mpoliecce peajin3aiuu o0pa3oBaTeIbHOMN AeSTEIbHOCTH.

JIMYHOCTHBIE pe3yNbTAaTBl OCBOEHHS TMpeamMeTa «XUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA IMO3HABATEIPHONM M TMPAKTHYECKON JEATCIIBHOCTH
oOyyJarommuxcsi B MPOIecce peanu3aii 00pa3oBaTeIbHON JICSITEIFHOCTH, B TOM
YHCJIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIUTAHMSL:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXCHUS K 3aKOHY U TPABONIOPSJIKY;

MPEJCTABICHUS] O COIMAJIBbHBIX HOPMaxX MW MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN YYEOHBIX W TMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MNPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY U
apTyYMEHTBI JIPYTUX MIPU aHAJIN3€ PAa3TMYHBIX BHJIOB YU4SOHOM ACATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOI'O OTHOIIECHWS K MCTOPUYECKOMY UM HAYYHOMY HaCJICIUIO
OTE€YECTBEHHON XUMUM;

YBOXKEHHUS K IIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU U TPAKTUYECKOTO
NPUJIOKEHUSI XHWMHUHU, OCO3HAHMSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pe3yJbTar
JUINTEBHBIX ~ HAOJMIOACHUM, KPOIMOTIUBBIX  OKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSTHHOTO TPY/1a YYEHBIX U NMPAKTHUKOB;

MHTEpEeCa W TMO3HABATEJIbHBIX MOTHBOB B IIOJIYYCHHU M TOCICIYIOIIEM
aHajgu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHUKEHUIX COBPEMEHHON OTE€YeCTBEHHOM
XAMUH;



3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPAaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XMMUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHHWE W MOCTYNKH CBOMX TOBAPHUILEH C
NO3ULINI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHMS IMOCIEACTBUIMA
MOCTYTIKOB,;

4) popMHpoOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAHUSI [IEHHOCTEH 3I0pOBOTO0 M Oe30MacHoro ooOpasza >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILECHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOMIOICHNS TIpaBWJI OE30MAaCHOTO OOpalIeHUs] C BEUIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HHU, B TPYIOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHJIUBUAYAIbHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalIUIX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  Y4EOHO-HMCCIIEIOBATEIIHCKOM
NESATENbHOCTH, OOILIECTBEHHO IIOJE€3HOH, TBOPYECKOM W  JpPYrux BUOAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3aj]ay
COI[MAJIbHOM HAIMPABICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Yy4YEeHHUI0 mpodeccuil pa3iuyHOro poja, B TOM
YuCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXKEHHS K TPYAY, JIOJASAM TpyJla U pe3yJbTataM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYaJbHOM TpPaeKTOPUU
obOpa3zoBaHus, Oymaymieii npodeccMu W peanu3alid COOCTBEHHBIX KHU3HCHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTE K XMMUU, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBA;

6) 3K0JI0rHYECKOr0 BOCIIMTAHMS:

AKOJIOTMYECKHU IIeJIECOO0PA3HOr0 OTHOILIECHHUS K MPUPOJE KaK HCTOUHUKY
CYILIECTBOBaHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSl TJIOOATBLHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHOU CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JOCTHXKEHUNW XUMHH JJIS
pelIeHns BONPOCOB PAMOHAIIBHOTO NPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JECUCTBUM, TMPUHOCIIIAX BpPEI  OKPYKaAIOIIECH
NPUPOAHON Cpejie, YMEHHS TPOTHO3UPOBATh HEOJArOMPUATHBIE IKOJIOTUYECKUE
NOCJIEICTBUS NMPEANIPUHUMAEMBIX IEUCTBUI U MIPEAOTBpPALIATh UX;



HaJIMYUsl Pa3BUTOTO FKOJIOTUUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITA NESITeIbHOCTH AKOJIOTUYECKOM HaINpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLMAIBHOU
MPaKTHUKE, CIIOCOOHOCTM W YMEHHUA AaKTHUBHO IPOTUBOCTOATH HUJCOJIOTHH
xemodobun;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHMS:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSA
HAyKH{ U OOIIECTBEHHOW MPAKTUKHU;

MOHMMAHUS CHEU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poJin B
(GbopMUpPOBAHUM PAIMOHATLHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIE€JOCTHOTO
MPECTABICHUS 00 OKPYXaIoIlleM MHUpPE KaK O €JAMHCTBE MPUPOJbI U YEIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH NpoOjeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH IS  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ TyMaHUCTUYECKOM HAIPABICHHOCTH W BaXXHOM pOJIM B
CO37JaHMU HOBOW 0a3bl MaTEPHAIBHONW KYyJIbTYpPhl, B PpEHICHUU TI0OATBHBIX
mpoOJIeM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPTrETHYCCKOM,
MUIIEBONM M DKOJOTHYECKOM 0€30IaCHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECIICUCHUH
YCJIOBUH YCHENTHOTO TPYJia U SKOJOTHYECKH KOMMDOPTHOMN KU3HHU KaXKJIOTO 4jieHa
00I11eCTBA;

€CTECTBCHHO-HAYyYHONH TIpPaMOTHOCTH: TIOHMMAaHHUsS CYHIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCMOJIb30BATh
MoJTyyaeMble 3HAHUS IS aHaliM3a U OOBACHEHUS SBJICHUN OKPYKAIOLIEr0 MUpPA U
MIPOUCXOISIINX B HEM M3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKITIOYCHUS HA
OCHOBE HAy4HBIX (DaKTOB M HMCIOIIUXCA JAHHBIX C 1B TOJy4YCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIMOJIb30BaTh XHMHUYECKUE 3HAHHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpECA K IO3HAHUIO, UCCIIEIOBATEIILCKOM IEATEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPHIBHOMY  0Opa30BaHHUIO |
caM0oOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHWIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSM TpyJia B pa3iuyHbIX cdepax npodhecCHOHATbHOM
JESTEITLHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOCHHS IIPOrPaMMBbI TI0 XUMHUHU Ha YPOBHE
CpelHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaYUMble 1 (OPMHUPOBAHHS  MHPOBO33PCHUS  OOyYaIOIIUXCS
MEXKIUCITUTUTHHAPHBIC (MEXIPEeIMETHBIC) OOIeHAYYHbIC TTOHSATHS, OTPaXKAIOIIHE



[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPTrus, SIBICHUE,
MPOIIECC, CUCTEMA, Hay4YHBIN (DaKT, NPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusi, UCCIE0OBaHNE, HAOIIOICHUE, U3BMEPEHUE, IKCIIEPUMEHT U APYTHUE);
yHUBEpCaJIbHbIE y4eOHbIEe NeHUCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATUBHBIE,

PErYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (GyHKUMOHATBHOU
TPaMOTHOCTH M COIIMAIEHON KOMITETEHIIUN 00Yy4aroINXCs;
CHOCOOHOCTh 00yYaronmxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M yHUBEpCAJIbHBIC YueOHBbIE
JIEVCTBUSA B IIO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pe3yJabTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU H  PETYJISTUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/IbHBbIE YHHBeEpPCAJbHbIE y4eOHbIE 1eiiCTBUS

1) 0a30BbIe JIOrHYeCKHE AeHCTBUS:

CaMOCTOATENLHO  (OPMYJNHpPOBAaTH W aKTyaIM3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LeJU JEATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HUX
TOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACSATEILHOCTU C MTOCTABIICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh INPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICJISITh XapaKTepHbIE MPU3HAKKW TOHSATUNA W yCTaHABIMBAaTh MX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOMINE TTOHATHS JJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCykAeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
AHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PaCCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOII M 3aKJIFOUCHUS,

MIPUMEHSTH B MPOLIECCE MO3HAHUS HCIOJIb3YEeMbI€ B XUMUU CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIECNIN, MPEOOPA30BHIBATH MOJCIBHBIE TPEACTABICHUS — XUMUYECKUMA
3HaK (CHUMBOJI) OJJIEMEHTa, XWUMHUYECKass (QopMyia, ypaBHEHHUE XHUMHYECKOU
peaKkIuyu — MpU PEHICHUH YYeOHBIX IO03HABATEIBHBIX M MMPAKTHYCCKUX 3aJ1ad,
NPUMEHSATh HA3BAHHBIE MOJIEIbHBIC MPEACTABICHUS I BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBble HCCIeA0BATEIbCKHE 1eMCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii;



(bopMyIUpOBaTh 1NN U 337241 UCCIIEOBAHUS, UCIIOIb30BAThH MTOCTaBICHHBIC
U CaMOCTOATEIbHO CGOPMYIHMPOBAHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTa
MO3HAHUS W OCHOBHI JUUIsI (JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJa/JIeTh HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YYEHUYECKUX IKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOIATh 32 XOJIOM
npolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (HOpMyIHpOBAThH
00001IEeHHs ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIIETOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIaHHON padoTE;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOU
ACSITeTHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHBHOMY
MOWCKY METOJOB pEIICHUS MPAKTHUYECKHX 3a1ad, MPUMEHEHHUIO Pa3ITUYHbBIX
METO/IOB IO3HAHUS.

3) pabora ¢ nnpopmanmeii:

OPUEHTHPOBAThCS B PA3WYHBIX MCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIPAaBOYHBbIE TI0COOUS,
pecypcbl HTEpHeTa), aHaNM3UpoBaTh MH(POPMALIUIO PAa3IMYHbIX BUIOB U (popm
MpEICTaBICHHUSA, KPUTHYECKU OIICHHUBATH e JIOCTOBEPHOCTb u
HEMPOTUBOPEUHBOCTH;

(GbopMyIUpPOBaTh 3alPOCHl U MPUMEHATH Pa3IUYHbIC METOIBI TPU MOUCKE U
orbope wuHbOpPMAIIUM, HEOOXOAWMOW JUIS BBIMOJHECHHS Y4eOHBIX 3adad
OIPENICIIEHHOTO THUIIA;

MpuUOOpETaTh OIBIT HCIOJB30BAHUS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMalMeil: NpUMEHSATh MEXIpeAMeTHbIe ((U3nveckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAITISIITHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHHZ

3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAEMOM TEMBI B X0J1€ AUAJIOTA U/WUITN
JMCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOH MPEIOKECHUS
OTHOCHUTEIIbHO BBIMIOJIHEHUS MPEJIOKECHHOM 3a0a4H;

BBICTYNAaTh C MPE3CHTALMEN PE3yJIbTATOB MO3HABATEIILHON NESATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIBHO WA COBMECTHO CO CBEPCTHUKAMM IPH BBITIOJIHEHUU



XUMHUYECKOTO KCIEPUMEHTA, MPAKTHUYCCKOW PabOThI 10 MCCIICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaau3aiuy y9eOHOTO IPOeKTa, U (OPMYITHUPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHUS ITO3HINHN B
X0J1e 00CYX/ICHUS 1 00OMEHAa MHCHUSIMH.

PerynisiTuBHbIC yHUBEPCAJIbHbIC YUeOHbIE NeCTBHSA:

CaMOCTOATENLHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABaTEIbHYIO
ACSITeNLHOCTh, ONpeAesis e€ IelMd W 3aJadd, KOHTPOJIUPOBAaTH W TO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpeajaraéMblid ajiroputMm ACHCTBUN Npu
BBIMIOJTHEHUH YYEeOHbIX W HCCIENOBATeNbCKUX 3aJad, BbIOMpaTh Haubosee
ahdexTuBHBIN Ccroco0 WX penieHuss ¢ y4€TOM TOJyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOAaHAIN3a W
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yIbTaThl OCBOSHUS MPOrPaMMbI IO XUMHUH Ha YTIyOIEHHOM
YpPOBHE Ha YpOBHE CpEIHEro o0Iiero oopa3oBaHUs BKIIOYAIOT clienu(uueckue
ISl y4eOHOro npeaMera « XUMus» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUMA
M0 OCBOCHUIO, UHTEPIIPETALMU U MPEeOOPa30BAHUIO 3HAHUMN, BUJbBI IESITEIHLHOCTH
M0 TIOJIYYCHHIO HOBOTO 3HAHUS W MPUMCHCHHWIO 3HAHWN B Pa3IMYHBIX YYCOHBIX
CUTyalusX, a TAK)KE B pEaJIbHbIX KU3HEHHBIX CUTYallUsIX, CBA3AaHHBIX C XUMHEl. B
oporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJICTABICHB IO TOJaM
W3YUYCHUS.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYEHUH OPTaHMYECKOMN
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ POju B OOCCIICUCHHH YCTOWYHMBOTO
Pa3BUTHS YEIIOBEYECTBA B PEHICHUHU MPOOJIEM DKOJIOTHICCKOM, SJHEPTETHICCKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, CO3IaHUHA HOBBIX MAaTE€pHAJIOB,
HOBBIX MCTOYHUKOB DHEPTHH, B oOecrneyeHU N paIoHaIbLHOTO
IPUPOJIONIONIH30BaHUS, B (OPMUPOBAHWU MHUPOBO33PCHHUS U OOIIEH KYJbTYPBI
YelloBeKa, a TakKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO ¥ IPUPOTHOU CPEJIE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUK, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE MMOHATHS — XUMHYECKUM DJIEMEHT, aTOM, PO M DJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTAIM, OCHOBHOE U BO30YXXIEHHOE



COCTOSIHMSI aTOMa, TUOpUAM3alUsl aTOMHBIX OpOWTanedl, HMOH, MOJEKYyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKAas CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKENET, (yHKINOHAIbHAsS
rpynmna, paaukal, CTPYKTypHble GopMyibl (pa3BEPHYThIE, COKpALEHHbIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M TMPOCTPAaHCTBEHHAasl (reoMeTpuyeckas,
ONTHYECKas), M30MEPbl, TOMOJIOTMYECKHI P, TOMOJIOTH, YTIJIEBOAOPOJIbI,
KHCJIOPOJ- M a30TCOJEpKAIINE OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akoH JI. M. MenaeneeBa, T€OpUsi CTPOEHUSI OPraHUYECKUX
BeniecTB A. M. byTiepoBa, 3aK0H COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHHUS
M TpPEBpalllEeHUsT DJHEPruuM MNpU XUMHYECKUX pEaKlMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKALIUE B OCHOBE
MNOHUMAaHUS MPUYMHHOCTA U CUCTEMHOCTU XUMUYECKUX SIBJICHUI; MPEACTABICHUS
O MEXaHU3MaX XHMHMYECKUX pPEakUHUid, TEPMOJUHAMUYECKHX M KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AMMHOM BIIMSHUHA aTOMOB U IPYII aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIN 1 Me30MepHbIi 3¢ dexTrl, opueHTanTs! [ u 11 pona);
(baKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAx, COCTABE, INOJYYEHHH M O€30IacHOM
UCIIOJIb30BaHUU BaXKHEHIINX OPraHMYECKHUX BEUIECTB B OBITY M IPAKTHUECKOMH
JESITEIbHOCTH  4YeJlOBeKa, OOMMX  HAay4YHbIX  I[PUHIUIAX  XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, NTepepabOTKU HePTH);
c(OpMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHble MPU3HAKU MOHATHUH,
YCTaHaBIMBAaTh MX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHUS NpPHU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTraHMYECKUX COCAMHEHUM;
c(OpMUPOBAHHOCTh YMEHUI:

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTABJICHHSI MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (DOPMYJ OPraHUYECKUX
BELICCTB;

COCTABJISITh YPAaBHEHUS XMMHUYECKUX PEAKIHMM U PACKPBIBaTh MX CYIIHOCTb:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  IMOCPEICTBOM  COCTaBJIEHUS
AJIEKTPOHHOTO OajlaHCa J3TUX peaklui, peakuuid HOHHOTO OOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX M COKPAIEHHBIX NOHHBIX YPAaBHECHMUI;

M3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHMYECKHUX BEUIECTB IS WILTHOCTpaIuu
UX XUMHYECKOr'0 U MPOCTPAHCTBEHHOT'O CTPOECHMUS;

c(OpMUPOBAHHOCTh YMEHMIA: yCTaHABIMBATh MPUHAAJIC)KHOCTh HM3YUCHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTAaBy M CTPOEHUIO K ONpPEIEIEHHOMY
KJaccy/Tpynmne COEIMHEHUH, JaBaTb UM Ha3BaHMs IO CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE HAa3BaHUS Uil OTAEIbHBIX
MPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITUIIEH, al€TUJIEH, TOJYOJI, TJIULEPHH,
ATUJICHTJIUKONb, (EHOJd, (opManbIeruj, aueTalbIeru], aleTOH, MYypaBbHHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, TAJIBMATHHOBAsI KUCJIOTHI,



[JIMLMH, ajJaHuH, MalbTo3a, (PPyKTO3a, aHWUJIUH, AUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHUPOBAHHOCTh YMEHHUS OIpPEACNATh BHUJ XHUMHYECKOM CBA3UM B
OpraHUYECKUX COCTUHEHMSIX (KOBAJICHTHAsT M HWOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OpPMHUPOBAHHOCTh, YMEHUS TPUMEHSATHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nYecKkue M XUMHYECKHE CBOMCTBA THUIHUYHBIX TMPEICTABUTEIICH pPa3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, aJIKaJHCHOB,
QJIKUHOB, apOMAaTHUYECKUX YIJIEBOAOPOJOB, CIHUPTOB, aJbJIETUOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOSTUHECHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- W TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYK0  CBA3b  MEXKIYy HHUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHN C HCIOIb30BAHUEM CTPYKTYPHBIX
(opmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKAATh HAa KOHKPETHBIX MPUMEpPAX
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCTUHEHUN OT
KPATHOCTH U THIIa KOBAJICHTHOM CBS3U (O- U T-CBSI31), B3AMMHOTO BJIMSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOHOIO
Ceipbs (He(Th, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro TepepadOTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUW O E€CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAONIOJCHUU, U3MEPEHUH, MOJCIUPOBAHNHU, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMHUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE oreparuu
MBICJTUTEILHON JIEATEIbHOCTH — aHalii3 W CHUHTE3, CpaBHEHUE, 0000IIeHUE,
CHUCTEMATHU3aIINIO, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX CBA3EU — ISl U3y4YEHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBIISATh B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MOHATUSIMU UM TIPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOIO TOHUMAHMS CYIIHOCTH MAaTEpHAIbHOTO €IMHCTBA MUDA,
WCITIOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPTaHUYECKOW XUMHH I OOBSICHEHUS H
IPOTHO3UPOBAHMS SIBJICHUHN, UMEIONTUX €CTECTBEHHO-HAYYHYIO IPUPOTY;

cOpPMHPOBAHHOCTh YMEHMH: MPOBOJUTH PACUETHI MO XHUMHUYECKHUM
dbopmysiaM U ypaBHEHHMSIM XUMUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UUYECKUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJHMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKJICHUI0 XUMHUYECKON
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(GbopMysbl BEUIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATh, AHAJIM3UPOBATh U OIICHUBATH
C TMO3ULMKA  DKOJOTHYECKOW  O€30mMacHOCTH  IIOCIEACTBUA  OBITOBOM U
MPOU3BOJICTBEHHON JEATENILHOCTH YEJIOBEKAa, CBSI3aHHOM C  mepepaboTKoi
BEILIECTB, UCMOJb30BATh MOJIYYEHHbIE 3HAHUS JIJISl IPUHATUSA TPAMOTHBIX PEIICHUM
po0JieM B CUTYallUsX, CBA3aHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJy4YeHUE M HW3YUYCHHE CBOMCTB OpPraHUYECKUX
BEILIECTB, KAuECTBEHHBIE pPEAKIMUHU YIJIIEBOJAOPOJAOB PA3JIUYHBIX KIJIACCOB U
KHUCJIOPOJCOICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE HKCHEPUMEHTAIbHbBIX
3a/lad MO0 PACIO3HABAHWUIO OPTraHWYECKUX BEIIECTB) C COOJIOJIEHUEM MPaBUII
O0e3omacHOro oOpalieHusi C BEIIECTBAMM U JTAOOPATOPHBIM 00OpYJAOBAHHEM,
dbopMyIHpoBaTh 1EJIb HCCIEIOBAHUS, TMPEACTABIAT, B pPa3IudyHON (Qopme
pe3yIbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHUH:

cOOMI0/IaTh TPaBWJIa YKOJOTHYECKHU IIeJIeCO00pPa3HOTO TOBEACHUS B OBITY U
TPYAOBOM NIEATEIIBHOCTH B IEJISAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IPUPOTHOM CPEABI U TIOCTUKEHHUS €€ YCTOUUNBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEMIECTB, HOHMMAs cMbICI nokasarens [I/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh NMPUMEHEHUSI OPTraHMYECKUX BEIIECTB B
MPOMBITTUICHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a,;

c(OPMHPOBAHHOCTh YMEHHUM: OCYLIECTBJISATH II€JICHANIPABICHHBIM MOUCK
XUMHAYECKOW HH(POpMAIIKU B pa3IMYHBIX UCTOYHUKAX (HAy4YHAs U yuyeOHO-HAy4HAs
JUTEpATypa, CpeacTBa MaccoBOM MH(popManuu, HTEpHET U ApyTHE), KPUTHUYECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(OpMaInio, mepepadaTsiBaTh €€ W UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJIICHHOM yueOHOM 3a/1aueH.

11 KITACC

[IpenMeTHble pe3ysbTaThl OCBOEHUS Kypca «OOIIas M HeopraHudeckas
XAMUSD» OTPAXkKaKoT:

c(OPMHUPOBAHHOCTh TPEJICTABIICHUA: O MaTEPHAIBHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUWA MPUPOAbI, O MECTE€ W 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK U €€ pOJu B OOECIEUECHHH YCTOMYHUBOTO
pPa3BUTHUS, B PEUICHUHU MPOOJIEM HSKOJIOTHYECKOU, HHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECIICUCHUU PAIMOHAIBHOTO MPUPOONOJIb30BAHUS, B
(GbopMHpPOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U IMPHUPOIHOM

cpene;



BJIAJCHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAlOIINE TOHATUSA — XUMHUYECKUW DBJIEMEHT, aToM, SpO aToma,
M30TOIIBI, AJIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAI, OCHOBHOE H
BO30YKIEHHOE COCTOSIHUSI aToMa, T'MOpHAM3alMsi aTOMHBIX oOpOuTanei, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBA3b (KOBAJIECHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTaJUIMYECKasi peneTka, XHUMHUYECKas peaklUus, pacTBOp, SJIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTUYECKAs JIUCCOLMALMs, CTENEHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTellb, OKHUCJIHUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(P(deKT
XUMHUYECKON peaklMK, CKOPOCTh XUMUYECKON pEaKIMi, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUsl BIEKTPOJUTUUYECKON IAUCCOLMALMM, MEPUOAUYECKUI
3akoH [[.1. MeneneeBa, 3aKOH COXpPaHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPAILCHUS SHEPTUU TIPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK
XUMUH, MHPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE ITOHUMAHMS
OPUYMHHOCTM M CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
IIPEICTABICHUS] O CTPOCHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJSIDHOM  YPOBHSIX; IIPEACTABICHHUS O MEXaHW3MaX XUMHUYECKUX
peakuuii, TEpPMOAMHAMUYECKHX W  KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
IIPOTEKaHUs, 0 XMUMHYECKOM DPAaBHOBECUH, PAaCTBOpPaxX U JUCIEPCHBIX CUCTEMAX;
dakTonornueckue CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYEHHUH M O€30MacHOM
WCITOJIb30BAaHUU BAXXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NESATENbHOCTH  YE€JOBEeKa, OOIMX  HAy4YHbIX  MPUHLMUIAX  XHUMHYECKOrO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHBIC MPU3HAKU TMOHITHIA,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMKMCAHUHU HEOPTAHUUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIs
cocrtaBieHus: (GOpMyJ  BEIIECTB W ypaBHEHUH XUMHUYECKHX pEaKIuil,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE HA3BaHUS OTAEIbHBIX
BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEIEATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJAMHEHMSIX, BUJI XMMUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOM  peleTKU
KOHKPETHOT'O BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3W W THUMNA KPUCTALIUYECKON pemeéTku, OOMEHHBIA U
JOHOPHO-AKIENTOPHBINA MEXaHNU3Mbl 00PAa30BaHMsI KOBAJIEHTHON CBS3H;

cOPMUPOBAHHOCTh ~ YMEHHUH:  KJIacCU(PUIMPOBaTh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKLIUHU 10 PA3ITUYHBIM [TPU3HAKAM (YHCITY
U COCTaBy pPEarupyrouIMX BEIIECTB, TEIIOBOMY 3(D(eKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCIIEHHsI 3JEMEHTOB, OOpAaTHMMOCTH, YYAacTHIO Karaju3aropa H
JPYTHUE); CAMOCTOSITEIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU JJIsl KIacCU(UKAUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH;



c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MEPUOJAMYECKOro 3aKoHa /.
N. MenpeneeBa 1 AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;
c(hOpMHUPOBAHHOCTh yMEHUM: XapaKTepU30BaTh IJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XMMHMYECKHX DJEMEHTOB IE€PBOr0O—YETBEPTOrO IEPUOIOB
Ilepuomnueckoin  cucremsl .M.  MeHnneneeBa,  UCNONB3ys  IOHATHUSA
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUYECKUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTan», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKHUX DJIEMEHTOB M UX
coequHeHUrd 1o Tniepuogam u rpymmam Ilepumommueckon cucremsr . W.
MenpeneeBa, BaJ€HTHbIE BO3MOXHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JJICKTPOHHBIX 000JI0YEK;
c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMUCHIBATh) OOIIUE
XUMHYECKME  CBOWMCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOJATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKON CBS3M MEXKAY HEOPTaHWYECKMMM BEIIECTBAMHU C
MOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;
chOPMUPOBAHHOCTh ~ YMEHHUSI  PACKPBIBaTh  CYIIHOCTh:  OKHCJIMTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHS SJIEKTPOHHOr0 OanaHca
ITUX PEAKIUH; peaKIuii MOHHOTO OOMEHa IMyTEM COCTAaBJICHUS WX IMOJHBIX U
COKpalIEHHBIX  HMOHHBIX  YPaBHEHMM;  pe€akUMi  TUAPOIU3d;  PEaKLUu
KOMILJIEKCO00pa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUA);
chOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEAKLIHMM C YUYETOM HX IHEPrE€TUUECKUX XAPAKTEPUCTHUK, XAPAKTEP
W3MEHEHUSI CKOPOCTUXHMHUYECKONM PpEAKIMU B 3aBHCUMOCTH OT Pa3IUYHbIX
(haKkTOpOB, a TaK)Ke XapaKTep CMEIICHHUSI XUMUIECKOTO PAaBHOBECHUS TI0]T BIHSTHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);
c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JIeKAIME B OCHOBE IMPOMBIIIICHHOTO IOJIYYEHUS CEPHOM KHCIOTHI, aMMHaKa,
oOlllMe HayyHble TMPUHIMIBI XUMHYECKUX MPOU3BOJCTB; I1EJIeCO00Pa3HOCTh
MPUMEHEHHUS! HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIECHHS PUCK-TI0JIb34;
c(OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHUM O METOJaX Hay4YHOIO
MO3HAHUS SBJICHUM NpUpPOABl — HAOIIOJCHHE, W3MEpPEHUE, MOJICTUPOBAHHUE,
AKCHEPUMEHT (peajbHbIl U MBICIICHHBII), UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaXx,
YMEHUS MIPUMEHATH 3TH 3HAHUS IIPHU SKCIIEPUMEHTAIIBHOM HCCJIEI0OBAHUU BEILIECTB
U s OOBSCHEHUS XUMHUYECKUX SIBICHHHM, HWMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA U B MIOBCEIHEBHOW JKU3HU;
c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHHUHA C
MOHATUSAMU WU TPEICTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB JJIs
0oJiee 0CO3HAHHOTO TOHUMAHUSI MAaTEPUATILHOTO €IMHCTBA MUPA;
c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PaCUEThl: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JI0Jsl BEIIECTBA B PACTBOPE» U «MOJSPHAS KOHIICHTPALIHS»;
MAaccChl BellecTBa WM 00bEMA rasza 1Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YUYaCTBYIOIIMX B PEaKklMU BEIIECTB; TEIUIOBOTO 3(ddekrta
peaKkuy; 3HAYECHUS] BOJOPOJHOrO IMOKA3aTellsi pacCTBOPOB KUCIOT U LIEIOYEH C



U3BECTHOW CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
OPOJYKTa PEAKLHH, €CIU OJHO M3 MCXOJHBIX BELIECTB /IaHO B BUJAE PacTBOpPA C
OTpeIeIEHHOM MAacCOBOM JI0JeH pPacTBOPEHHOTO BEIIECTBA WIJIM JIAHO B M30BITKE
(uMeeT TpUMECH); JOJIU BBIXOJIA MPOAYKTA PEaKIUU; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITENHHO IUIAHUPOBATh W IMPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHUE  pEaKIuii  HMOHHOTO  OOMEHa,
MOATBEPAKACHNUE KAaUECTBEHHOI'0 COCTaBa HEOPTaHUYECKUX BELIECTB, OMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HHAUKATOPOB, HW3YUYCHHUE BIIUSHUS
pasnuYHBIX  (PAaKTOPOB HA  CKOPOCTh XMUMHYECKOM  peakiud, perieHue
AKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metamisly u  «Hemeramney) ¢
cOOJII0/IEHNEM TMPaBUIT OE30MaCHOTO OOpalIeHUsl ¢ BEIIECTBAMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyJIHpPOBaTh 1E€Jb  HUCCIAEAOBAHUS, TMPEJACTABIATh B
paznuuHoi (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIW3UPOBaTh U OIEHUBATH UX
JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJII0IaTh MPaBUJIa MOJIH30BAHUS XUMUYECKON
nocyol u jabopaTopHbIM 000pyJOBaHMEM, OOpalleHusT C BEIIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIUSIMU TIO BBITIOJIHCHHUIO JIAOOPATOPHBIX XUMHUUYECKHX
OTIBITOB, JKOJIOTHYECKH I1€JIECOO0PAa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JEATENIbHOCTA B LIENAX COXPAHEHUSI CBOErO 3JI0POBbS, OKPYKAIOIIEH MPUPOTHOU
cpeabl U JIOCTHXKEHUSI €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JICUCTBUS HA >KUBBIE OPraHWU3MBI ONPEETEHHBIX HEOPTaHUUECKUX
BEILIECTB, MOHUMAas cMbIcl nokazarens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yIeOHO-HAydHAS
JUTEpATypa, CpeacTBa MaccoBOM MH(popMalnu, HTEpHET U ApyTHE), KPUTHUYECKU
aHaJTU3UPOBATh XUMHUUECKYI0 MH(pOpMaIUIO, repepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABIICHHOW yueOHOU 3a/1auei.
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pecypchbl
Pa3nen 1. TeopeTnyeckne 0OCHOBBI OPraHU4YeCcKOM XUMHM
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COeTUHEHMH A. M 8 futps:/iresh.edu./
' p p a o https://interneturok.ru/
byrneposa
Hroro no pazneny 8
Pa3znen 2. YrieBoaopoabl
IIpesienbHbIE YIIIEBOI0POIbl — ATKAHEI, https:/ .resh.edu.ru/
2.1 5 https://interneturok.ru/
IIUKJI0AJIKAHbI
59 HenpeenbHble yIIeBOI0PO/IbI: ATKEHbI, " : htps:// _reSh'edu'm/
. ATKAHEHBI, ATKUHEL https://interneturok.ru/
https://resh.edu.ru/
2.3 ApomaTH4eCcKHe yriIeBOI0POIbI (apEHBI) 8 hitps://interneturok.ru/
I[Ipupo HbIE HCTOYHHMKH YIJIEBOIOPOIOB U UX https://resh.edu.rw/
2.4 4 https://interneturok.ru/
nepepaboTka
https://resh.edu.ru/
2.5 l"anorennpon3BoOIHbIE YTIIEBOIOPOIOB 4 https://interneturok.ru/
Hroro no pazneny 35



https://resh.edu.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://resh.edu.ru/
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Pasnen 3. Kuciiopoacoaep:xamnue oprannyecKue coeJuHeHUs

https://resh.edu.ru/

3.1 Couprel. DeHon 11 https://interneturok.ru/
KapOoHupHBIE COSTUHEHUS: AJIbICTH Bl 1 https://resh.edu.ru/
3.2 keToHbl. KapGonoBbie kucnoTel. ClIoxKHEIE 21 hitps:/interneturok.ru/
3¢upsl. XKupsl
https://resh.edu.ru/
33 YriaeBoanl 9 https:/interneturok.ru/
Hroro no pasneny 41
Pa3znen 4. A3oTcoaep:kaniue oprannyeckne coeJuHEeHUs1
https: h.edu.
4.1 Awmunbl. AMUHOKUCHOTHL. benku 12 ps //.res sl
https://interneturok.ru/
Wroro no pasneny 12
Pa3zgen 5. BoicokoMoJIeKYJIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkyIIsIpHEIE COeTUHEHUS 6 hups nenadaiy
' yAp 4 https://interneturok.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IHOYPOYHOE IIVTAHUPOBAHMUE

10 KITACC
KosmnuecTBo yacoB
Ne Jara JJIeKTPOHHbBIE N (poBbIE
Tema ypoka KonTpoabubie | IIpakTtuueckmue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue https://resh.edu.ru/

1 OpraHUYeCKON XUMHH, 1 https://uchebnik.mos.ru/catalogue
IpeCTaBICHUE O MHOI000pa3uu 04.09.2025 | https://iu.ru/video-lessons
OpPraHUYeCKHUX COCTUHCHHM 04.09.2025 | https:/interneturok.ru/
DNEKTPOHHOE CTPOEHUE aTOMa

5.09.2025 https://resh.edu.ru/
yriiepojia (0OCHOBHOE U J7 )
.. 5.09.2025 https://uchebnik.mos.ru/catalogue

2 BO30YXJIEHHOE COCTOSIHUS). 1 . .

B https://iu.ru/video-lessons
QJICHTHBIC BO3MOKHOCTH aTOMa hitps://interneturok.ru/

yriaepoaa

XuMuyeckas CBsi3b B

OpraHUYECKUX COCAUHEHUAX. https://resh.edu.ru/

3 Mexanu3mbl 00pa3zoBaHUs 1 (())2 gg%ggg https://uchebnik.mos.ru/catalogue
KOBAJICHTHOM CBSI3H, CITOCOOBI T https://interneturok.ru/
paspbiBa CBA3EH
Teopust CTpOEHUSI OPraHUYECKUX hups: resh.odin

4 P p A M I;; 1 1111833832 https:/iu.ru/video-lessons
coennHennii A. M. bytneposa .09. httos://interneturok ru/

Buasl uzoMepun: cTpyKkTypHas,
| (flc aHCTBIe)HHa;{ TgieKypOHHBIe hotps:/resh.edury/

5 pocip ’ P 1 https:/iu.ru/video-lessons
3¢ GEeKTH B MOJIEKYIax 12.09.2025 "

https://interneturok.ru/
OpPraHUYECKUX COCIUHEHUN 12.09.2025

6 [Ipencrasnenue o 1 https://resh.edu.ru/

KJaccu(uKanum u 14.09.2025 | https://iu.ru/video-lessons
14.09.2025
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cUCTeMaTHUYeCKasi HOMEHKIIATypa
(IUPAC) oprannyeckux BeIECTB

https://interneturok.ru/

18 09.2025
18.09.2025
O y—— https://resh.edu.ru/
7 N p https://iu.ru/video-lessons
OpraHMHCCKON XHMHIH 19.09.2025 https://interneturok.ru/
19.09.2025
https://resh.edu.ru/
Cucremaruzanys 1 000011IeHHEe . .
8 N https://iu.ru/video-lessons
3HaHUM MO TeMe 22.09.2025 httos://interneturok ru/
l_:t[z . .
092025 S://Anterneturo
AJKaHBI: TOMOJIOTUYECKHUM PSI,
oOmras (hopmyIia, HOMEHKIIATypa 1 https://resh.edu.ru/

9 25.09.2025 " .
A30MEPUS, SJIEKTPOHHOE U %6 https://iu.ru/video-lessons
MPOCTPAHCTBEHHOE CTPOEHUE https://interneturok.ru/
MOJICKYJT .09.2025

tps: .edu.
Pu3nyecKue 1 XUMUYECKHE 26.09.2025 AP //.resh e(.lu nL

10 . 26.09.2025 https:/iu.ru/video-lessons
CBOMCTRA ATKANOB e https://interneturok.ru/
Haxoxaenue ankaHos B IPUPOJIE. https://resh.edu.ru/

11 CniocoObI ToTy4YeHus 1 https://iu.ru/video-lessons
IIPUMEHEHNE AJIKAHOB https://interneturok.ru/

29. 09.2025
29.09.2025
Huknoankansl: o0mmas ¢popmyna,
HOMEHKJIATypa U U30MEPHSL, https://resh.edu.ru/
12 0COOCHHOCTH CTPOCHUS U 03.10.2025 https://iu.ru/video-lessons
03.10.2025

XAMHYECKHUX CBOMCTB, CIIOCOOBI
MOJyYEHHUS ¥ IPUMEHEHHE

https://interneturok.ru/
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Pemenne pacu€THbIX 3a1a4 HA
OIPEJIETICHUE MOJIEKYJIIPHOMN

https://resh.edu.ru/

13 (bopMyJIIbl OPraHU4ECKOro 06.10.2025 https://iu.ru/video-lessons
BEILIECTBA II0 MACCOBBIM JOJISIM 0 6: 1 O: 2025 https://interneturok.ru/
ATOMOB 2JIEMEHTOB, BXOISIIUX B
ero cocras. CucreMarusanus u 08.10.2025

o 08.10.2025
0000111eHIEe 3HAHUI 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHUM PS/I,
oOmras (hopMyIta, HOMEHKIIATypa, https://resh.edu.ru/

14 ICKIPOHHOE | https:/iu.ru/video-lessons
HPOCTPAHCTBERHOE CTPOCHHe 10.10.2025 | https://interneturok.ru/
Monekyi. CTpyKTypHas U 1Iuc- 10.10.2025
TpaHC-U30MEPUS ATTKEHOB
duznyeckrue U XUMHUYECKHE https://resh.edu.ru/

15 cBoMcTBa akeHoB. [IpaBuiio 13.10.2005 https:/iu.ru/video-lessons
MapkoBHUKOBa 13 ' 1 O. 2005 https://interneturok.ru/

C 651 LIOMVICHIS 1 https://resh.edu.ru/

16 HOCODHL oty 16.10.2025 https://iu.ru/video-lessons
TPUMCHCHHUC alIKCHOB 1 6: 1 O: 2025 https://interneturok.ru/
[TpaxTuueckas padora Ne 1 o

17 teme "llonyuenue sTuneHa u 17.10.2025

U3Yy4YEHUE €ro CBOMCTB"

17.10.2025
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Pemenue pacu€THbIX 3a1a4 Ha
ONpEJIETICHUE MOJIEKYJIIPHOMN

https://resh.edu.ru/

18 20.10.2025 | https://iu.ru/video-lessons
(popmy.1bi OpraHmecKoro https://interneturok.ru/
petnectsa 20.10.2025
AJIKaueHbl: CONPSHKEHHBIE,

23.10.2025 | https://resh.edu.ru/
W30JIMPOBAHHBIE, e . .

19 Ocob 23.10.2025 | https://iu.ru/video-lessons
KyMyJiipoBaHHble. OcoOeHHOCTH httns://interneturok ru/
3JIEKTPOHHOTO CTPOEHUS
XUMHUYECKHE CBOMCTBA hitps:iirosh.cdu.nw

20 . https:/iu.ru/video-lessons
CONPSIKEHHBIX JUCHOB 24.10.2025 https://interneturok ru/

ttps: .
24.10.2025
21 Crioco6bI oyyeHus 1 27.09.2025 https://resh.edu.ru/
27.09.2025
MIPUMEHEHUE AJIKAJUEHOB 30.11.2025 | https://iu.ru/video-lessons
30.11.2025 | https:/interneturok.ru/
AJIKUHBI: TOMOJIOTUYECKUH P,
o0r1as GpopmyIia, HOMEHKIATYpa, https://resh.edu.ru/
22 3JIEKTPOHHOE U https://iu.ru/video-lessons
31.11.2025 .
IIPOCTPAHCTBEHHOE CTPOCHUE 31.11.2025 https://interneturok.ru/
MOJIEKYJI, PU3HUECKHE CBOHCTBA
https://resh.edu.ru/
23 XUMHUYECKUE CBOMCTBA AIKUHOB 07.11.2025 https:/iu.ru/video-lessons

07.11.2025

https://interneturok.ru/
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KauecTBeHHbIE peakuu Ha

https://resh.edu.ru/

24 https://iu.ru/video-1
TPONHYIO CBSI3b 10.11.2025 httttns'////l.utru/wii:o kess;)ns
10.11.2025 ps://interneturok.ru.
CriocoObl TOTyYeHUs U Bpe: toshoedinn
25 Y https:/iu.ru/video-lessons
[IPUMEHEHUE aJIKUHOB 13.11.2025 https://interneturok ru/
13.11.2025
Pemenue 3angau: pacu€rsl 1o hitps:/resh.edu.n
26 Aat:p N https://iu.ru/video-lessons
YPaBHEHUIO XUMUYECKOM pPEeaKIUU 14.11.2025 hitps://interneturok ru/
14.11.2025 ] ]
https://resh.edu.ru/
Cucremaru3zanus 1 00001eHre . .
27 . https://iu.ru/video-lessons
3HAHUM 1O TeMe 17.11.2025 hitps://interncturok ru/
17.11.2025 ] ’
ApEeHbI: TOMOJIOTUYECKUN PS/I,
o0rrast popmyIia, HOMEHKIIATYpa. 20.11.2025
20.11.2025| https://resh.edu.ru/
DJIEKTPOHHOE U 3 -
28 DOCTPAHCTECHHOE CTOOCHIL https:/iu.ru/video-lessons
POCTPAHCTBEHHOE CTPOCHHC https://interneturok.ru/
MOJIEKYJI O€H30J1a ¥ TOJTyOoJIa, UX
(usnueckue cBoiicTBa
29 XHUMHUYECKHUE CBOMCTBA APEHOB: https://resh.edu.ru/
peaKkIy 3aMeIeHUS 21.11.2025 | https://iu.ru/video-lessons
21.11.2025
https://interneturok.ru/
XHUMHUYECKHE CBOWCTBA APEHOB: https://resh.edu.ru/
30 peaKIu IPUCOETUHEHUS, 24.11.2005 https://iu.ru/video-lessons

OKHCJIEHHE TOMOJIOTOB OeH301a

24.11.2025

https://interneturok.ru/
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Oco0EHHOCTH XUMHYECKUX

https://resh.edu.ru/

31 . https://iu.ru/video-1
CBOICTB cTHpOJa 27.11.2025 b z / /liLI;ten:; merc;ke:s;ms
ttps: .
27.11.2025
Pemenue pacu€THbIX 3a1a4 Ha s/ /reshedu.ru/
¥ nttps://resh.edu.ru/

32 OTPEACIICHHE MOJCKyIIPHOM https://iu.ru/video-lessons
(GopMyITBI OPraHMYECKOTO 28.11.2025 hitps://interneturok ru/
BEIIIECTBA 28.11.2025 ] ]
CII0cOG6H TIOMyHCHHS 1 https://resh.edu.ru/

33 https://iu.ru/video-lessons
IPUMEHEHUE apEHOB 01.12.2025 httos://interneturok ru/

ttps: .
01.12.2025 S
I'eneTnyeckast CBSI3b MEXKAY https://resh.edu.ru/

34 pa3IMYHBIMU KJIaCCaMU 04.12.2025 https://iu.ru/video-lessons
YTIIEBOIOPOIOB 04 122025 https://interneturok.ru/
Pacuérel mo ypaBHEHUSIM httos:/Jresh.edu.ru

. tps://resh.edu.ru
35 XUMITCCKHX Peartiv. https://iu.ru/video-lessons
CucreMaru3zanus 1 00001IeH1Ie 05.12.2025 httos://interneturok ru/
ttps: .
3HaHUU 10 TeMe 05.12.2025
I N https://resh.edu.ru/
puponHslii ra3. [lomyTHeie . .
36 https:/iu.ru/video-lessons
He(TSIHBIC Ta3bl 08.12.2025 https://interneturok ru/
ps: .
08.12.2025 E—
KameHHBI#1 yross 1 IpOLyKThI €r0 R

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

nepepaoTicH 1.12.2025 https://interneturok.ru/
11.12.2025 ] ]
.. https:/resh.edu.ru/

38 Hegrs 1 cocobst e https:/iu.ru/video-lessons

nepepabotku. [IpumeHenne 12.12.2025 https://interneturok ru/
ttps: .
12.12.2025

MPOAYKTOB NiepepaboTKu HeTH
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I'enernueckas cBSI3b MCKIOY

https://resh.edu.ru/

39 pa3IUYHBIMH KJIacCaMu https://iu.ru/video-lessons
15.12.2025 .
YIJI1€BOAOPOIOB 15.12.2025 https://interneturok.ru/
["ajmoreHonpon3BOIHBIE
TJICBOJOPOJOB: 3JIEKTPOHHOE https:ifiesh.cdurl
40 y POAOB: P https://iu.ru/video-lessons
CTPOEHUE; PEAKLIUU 3aMEILECHUS 18.12.2025 https://interneturok ru/
‘_CE[Z . .
rajoreHa 18.12.2025
Jle¥icTBHe mIeIOUCH Ha
TraJIOTEHIIPOU3BOIHbIE. https://resh.edu.ru/
41 Bsaumoneiicteue https://iu.ru/video-lessons
19.12.2025 "
IUTaJ0reHaJIKaHOB C MAarHUEM U 19.12. 2025 https://interneturok.ru/
[IUHKOM
CucreMartusanys 1 00001IeHIE https://resh.edu.ru/
42 3HaHUU 10 pasueny 22122005 hﬁps://i.u.ru/video—lessons
"VYrnesonopoas" 22.12.2025 https:/interneturok.ru/
25.12 2025 https://resh.edu.ru/
KonTponbHas pabota mmo reme . .
43 vy " https://iu.ru/video-lessons
TJICBOMOPOABI https://interneturok.ru/
[IpenenbHbIE OAHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHUM psif,
https://resh.edu.ru/
obmras popmyna, CTpOCHUE ) )
44 https://iu.ru/video-lessons
MOJIEKYJI, U30MEPHS, 26.12.2025 .
https://interneturok.ru/
HOMEHKJIaTypa, KJlacCupUKarus, 26.12.2025
(u3nvecKkne CBOWCTBA
XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/
45 MPEETBbHBIX OJJHOATOMHBIX 29122025 h s://i.u.m/video—lessons
CIINPTOB https://interneturok.ru/
46 CnocoObI oSTy4eHusI U https:/resh.edu.ru/
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MIPUMEHEHNE OJTHOATOMHBIX 30.12.2026 | https://iu.ru/video-lessons
CIIMPTOB .12.2026 | https:/interneturok.ru/
ITpocTtrie 3upel: HOMEHKIATypa

P $up P https://resh.edu.ru/
1 U30MepHsl, 0COOEHHOCTH ) -

47 https://iu.ru/video-lessons
(bU3HYECKUX U XUMHUYECKHIX 12.01.2026 httos://interneturok ru/

o https:/interneturok.ru/
CBOMCTB 12.01.2026
MHOroaToMHbI€ CIIUPTSI:
STUJICHTJIMKOIb U IIULEPUH, UX 15.01.2026 hutps:fresh.cdu.rus

48 HepHH, ) 5' 0 1' 2006 https://iu.ru/video-lessons
(pmfl HICCIHE 1 XHMITHCCKHE B https://interneturok.ru/
CBOJMCTBa
CniocoObl ToTy4YeHus u https://resh.edu.ru/

49 TIPUMEHEHUE MHOTOATOMHBIX 16.01.2026 httos://i.u.ru/Video-lessons
CIINPTOB 16.01.2026 https://interneturok.ru/
DeHOJT: CTPOCHHE MOJIEKYJIBI, https://resh.edu.ru/

50 %)I/IBI/I‘IGCKI/IG CBOMCTBA. 19.01.2026 Et;pzz////iilrll.treur/;fei?;oo—ll(erss;)ns

: .
OKCHUYHOCTH (peHoma 19.01.2026 https://interneturok.ru/
https://resh.edu.ru/

51 X % https:/iu.ru/video-1

MMUYECKHE CBOMCTBA (heHoa 2 01.2026 ! tnz ‘//111111‘[e HY; ufrc; ke:s;)ns
ttps: .
22.01.2026
https://resh.edu.ru/
Crioco6b! ToTy4YeHus u 23.01.2026 ) :

52 23.01.2026 https://iu.ru/video-lessons
MpHMeHeHHe (PeHona s https://interneturok.ru/
[IpakTuyeckas padota Ne 2.

53 Perenue skcriepuMeHTaIbHBIX
3a1a4 o teme "CaupTel U 26.01.2026
(henobr" 26.01.2026

https://resh.edu.ru/

54 CucreMartusanys 1 00001IeHIE hitns:/iu ru/video.]

o https://1u.ru/video-lessons
3HAHUH 110 TEME 29.01.2026 S CO=CSS00S

29.01.2026

https://interneturok.ru/
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AnbIeruapl M KETOHBI:
JJIEKTPOHHOE CTPOCHUE
KapOOHMJILHOM TPYTIIbI;

https://resh.edu.ru/

> TOMOJIOTHYECKHE PSIIbI, 00IIast 30.01.2026 Egiﬁiﬁ;ﬁgﬁ:j?m
dhopmyna, uzomepus u 30.01.2026
HOMEHKJIATypa
AJIbIETU/IBI U KETOHBL https://resh.edu.ru/

56 bu3nUecKre CBOMCTBA; PeaKIINH 02.02.2026 httns://i.u.ru/video-lessons
[IPUCOECAUHEHHUS 02: 02.2026 https://interneturok.ru/
Peaknun oxucnenus u https:/resh.edu.ru/

57 KayeCTBEHHbBIE pEaKIMU 05.02.2026 ht;ps://i.u.m/video-lessons
aJIBJICTHJIOB M KETOHOB 0 5:02‘202 6 https://interneturok.ru/

https://resh.edu.ru/

58 (-r10c0BE 0Ty IeHHA ATLACTHAOR 06.02.2026 https:/iu.ru/video-lessons
1 KCTOHOB 06.02.2026 | hitps:/interneturok.ru/
OJIHOOCHOBHBIE MPEJIETbHBIE httos:/resh.edu.ru/

59 KapOOHOBBIC KHCIOTE, 09.02.2026 https://iu.ru/video-lessons
O0COOCHHOCTH CTPOCHHUS UX 09.02.2026 httos://interneturok ru/
MOJIEKYJT
N3omepus 1 HOMEHKIIaTypa https://resh.edu.ru/

60 KapOOHOBBIX KUCIIOT, UX 12.02.2026 hﬁps://i.u.ru/video—lessons
¢duznyeckue cBoicTBa 1 2: 02.2026 https:/interneturok.ru/
XUMUYECKUE CBOICTBA https://resh.edu.ru/

61 npeIeIbHBIX OJTHOOCHOBHBIX 13.02.2026 httt)s://i'u.ru/video-lessons
KapOOHOBBIX KUCIIOT 13 0 2: 2026 https://interneturok.ru/
OcobettHocTH CROMCT https://resh.edu.ru/
MYpPaBbUHOM KHCIIOTHI. 16.02.2026 " )

62 MHoroo6pasue KapOOHOBBIX 16.02.2026 hitps:/fiu.ru/video-lessons

KHCJIOT

https://interneturok.ru/
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OCco0EHHOCTH CBOCTB:

HENpeIeTbHBIX U apOMaTHUECKUX 19.02.2026
KapOOHOBBIX, TUKAPOOHOBBIX 19.02.2026 | hitps://resh.edu.rw

63 P ’ 5 P ’ https://iu.ru/video-lessons
TUAPOKCUKAPOOHOBBIX KUCIIOT. hitps://interncturok ru/
[IpencraBureny BeICIIMX
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/
IlonATHe 0 MPOU3BOIHBIX ) -
64 https://iu.ru/video-lessons
KapOOHOBBIX KHCIIOT 20.02.2026 https//interneturok ru/
20.02.2026 ps://interneturok.ru.
https://resh.edu.ru/
CrniocoOsl Mosty4eHus u ) )
65 https:/iu.ru/video-lessons
pUMEHEHNE KapOOHOBBIX KHCIIOT 23.02.2026 httns://interneturok ru/
ttps: )
23.02.2026 S
CrnoxHble 3(UpHL:
. https://resh.edu.ru/
TOMOJIOTHUYECKUH Psifl, 001Iast 26.02.2026 . .

66 26.02.2026 https:/iu.ru/video-lessons
(opwmyna, n3omepus u o https://interneturok.ru/
HOMEHKJIaTypa

https://resh.edu.ru/
Du3NYECKUe U XUMUYECKIE . .

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

cBoiicTBa 3(hupoB 27.02.2026 hitps://interneturok.ru/
27.02.2025 ' ’

Pemenne pacu€THpIx 3a1a4: 110
YPaBHEHUIO XUMUYECKOU https://resh.edu.ru/

68 peaKI1u, Ha OTPEIETICHUE https://iu.ru/video-lessons

. 2.03..2026 .

MOJIEKYJISIPHON (hOpMYJIBI 2.03.2026 https://interneturok.ru/
OpPTraHUYECKOTO BEIIECTBA )
[IpaxTuyeckas padora Ne 3. 05.03.2026

69 Pemenue skcriepuMeHTaIbHBIX 09.03.2026

3anad no teme "KapOoHOBbIE
KkucaoThl. CroxxHbie 3pUphI"
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12.03.2026

https://resh.edu.ru/

70 XKupsr: ctpoenue, puzndeckue u 12.03.2026 | pitns//iuru/videoolessons
XMMHUYECKHE CBOMCTBA (THIPOIH3) 13.03.2026 | https://interneturok.ru/
13.03.2026
Oco0GeHHOCTH CBOWCTB KHPOB,
CONCDKALIX OCTATKI https://resh.edu.ru/
71 Aeprratt https://iu.ru/video-lessons
HEIPEACIIBbHBIX KUPHBIX KUCIIOT. 16.03.2026 L
https://interneturok.ru/
JKups1 B mpupose 16.03.2026
MpI1a KaK COJIM BBICIIIHX
KapOOHOBBIX KHCIIOT, UX MOIOIIICE https://resh.edu.ru/
N 17.03.2026 iy )
72 nevictBue. [lonstue o https://iu.ru/video-lessons
17.03.2026 .
CHUHTETHYECKHUX MOIOIINX https://interneturok.ru/
cpencrBax (CMC)
I'enernueckas cBsI3b
CBOIODOIOB 1 https://resh.edu.ru/
73 y AOPOA https://iu.ru/video-lessons
KHUCIIOPOJCOACPKAILNUX 20.03.2026 httos://interneturok ru/
ttps: .
OpTraHMYECKHUX BEIIECTB 20.03.2026
PacuéTrl 110 ypaBHEHHAM htps:iiresh.edur/
74 P . https://iu.ru/video-lessons
XUMHYECKUX PEaKUi 23.03.2026 hitps://interneturok ru/
23.03.2026 ] ]
https://resh.edu.ru/
CucreMmaTtuzamnus 1 0000IIeHIEe . .
75 . https://iu.ru/video-lessons
3HAHUU IO TeMe 24.03.2026 https://interneturok ru/
24.03.2026 | B '
OO01mas xapakTepucTHKa
https://resh.edu.ru/
YTJIEBOJIOB U KJIACCU(UKAIHA 24.03.2026 . .
76 https://iu.ru/video-lessons
YTIEBOJIOB (MOHO-, IU- U 24. 03 .2026

NoJcaxapubl)

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/

Monocaxapupl: GU3NIECKUe

3.04.2026

77 CBOMCTBA M HaXO0KJICHIE B 3.04.2026
MIPUPOJIC

78 [IpuMeHeHre TIrOKO3bI, €€ https://resh.edu.ru/
3HaYEeHHE B JKU3HEACIATEIHbHOCTH 6.04.2026 | https://iu.ru/video-lessons

6.04.2026
opraHusma https://interneturok.ru/
Jucaxapuapl: caxaposa, MaJIbT03a
U JakTo3a. Haxoxnenue B 9.04.2026 https:iiiesh.cdun

79 ’ https://iu.ru/video-lessons

MPUPOJIE U IPUMECHEHHUE .
https://interneturok.ru/

JMcaxapHuioB 9.04.2026

[Tonmucaxapupl: ctpoeHue 10.04.2026

MaKpOMOJIEKYJI, PU3HUYECKHE U 10.04.2026 hitps:/resh.edu.ow

80 p Y - https://iu.ru/video-lessons
XHUMHHCCKHC CBOUCTBA, https://interneturok.ru/
IPUMCHCHHE
TTonsiTHEe 00 UCKYCCTBEHHBIX 13.04.2026 Dt tesradin

]1 y 13.04.2026 https://iu.ru/video-lessons
BOJIOKHAX https://interneturok.ru/
Perenue pacueTHbIX 32124 Ha

https://resh.edu.ru/
OIpEJICIICHUE JI0JIA BBIXO/1A 16.04.2026 . .

82 https://iu.ru/video-lessons
IIPOAYKTa peakinu OT 16.04.2026 https://interneturok.ru/
TEOPETUYECKU BO3MOKHOTO
CucreMaruzanys 1 00001eHne 17.04.2026 b pevnadany

83 H B 17.04.2026 https://iu.ru/video-lessons

3HAHUM MO pa3aerry

https://interneturok.ru/
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KonTponbhas pabora 1o reme

20.04.2026
20.04.2026

https://resh.edu.ru/

84 "Kucnoponcoaepxariye https://iu.ru/video-lessons
OpraHUYECKUE COCTUHEHUS" https://interneturok.ru/
AMuHBI: K1accudukarms,

CTPOEHHE MOJIEKYI, 001Iast 23.04.2026 https:/resh.edu.ru/

85 dopmymna, n3omepus, 23.04.2026 https:/iu.ru/video-lessons
HOMEHKJIaTypa U pU3HYECKHe https://interneturok.ru/
CBOMCTBA

36 XUMHYECKHE CBOMCTBA 24.04.2026 https://resh.edu.ru/
anudaTHIecKux aMUHOB 24.04.2026 https://iu.ru/video-lessons

https://interneturok.ru/
AHWIVH: CTPOCHHUE aHUJIMHA, 27.04.2026 https://resh.edu.ru/

87 0COOCHHOCTH XUMHUYECKHIX 27.04.2026 https://iu.ru/video-lessons
CBOMCTB aHWJIMHA https://interneturok.ru
CriocoObI ToTy4YeHus 1 29.04.2026 https://resh.edu.ru/

88 IPUMEHEHHE aTu(aTHICCKIX 29.04.2026 https://iu.ru/video-lessons
aMUHOB https://interneturok.ru/
AMUHOKHCIIOTBI: HOMEHKJIATypa U 30.64.2026
u3oMepHsl, pusnyeckue CBONCTBA 30.64.2026 hitps: tesh.eding

89 0 P, ' https://iu.ru/video-lessons

TACIBHBIC TIPCAICTABHTCIH 0 https://interneturok.ru/
AMHUHOKHCIIOT
XuMudeckue cBoiicTa 4.05.2026 o fresh.edura
aMHHOKHCJIOT, UX OMOJIOTHYECKOE 4.05.2026 Upa: 'res -C _u'

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

3HAaYeHUE aMUHOKHCIOT. CUHTE3 httos://interneturok ru/
Y TUAPOJIN3 TIENITH]IOB
BeJIKH Kak IIDHDOIHELIE 7.05.2026 https://resh.edu.ru/
91 pPrpo 7.05.2026 https://iu.ru/video-lessons

HOJIMMEPBIL; CTPYKTYPhI OEIKOB

https://interneturok.ru/
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8.05.2026 https://resh.edu.ru/
92 XUMHUUECKHE CBOMCTBA OEIKOB 8.05.2026 https://iu.ru/video-lessons
https://interneturok.ru/
AzoTcoaep:xaiue 10.05.2026
10.05.2026 https://resh.edu.ru/
TETEPOIMKIMUECKUE COSTMHECHHUS. ) )

93 https:/iu.ru/video-lessons

HyxkiienHOBbBIE KUCTIOTBI: COCTAB, .
https://interneturok.ru/

CTPOCHHE U OMOJIOTHYECKas POJIh

I[IpaxTuueckas pabora Ne 4. 14.05.2026

94 Pemenne skcniepuMeHTATBHBIX 14.05.2026
3az1a4 no teme "A3orcoaeprkaiiue
OpraHUYECKUE COCTUHEHUS "

[IpakTuueckas pabora Ne 5.

95 Pemenue sxcriepuMeHTanbHbIX 15.05.2026
3ajJ1a4 o TeMe "Pacrio3naBanue 15.05.2026
OpPraHUYeCKUX COCTMHEHUN"

KonrtponbHas pabora o Teme 18.05.2026

96 "A30TcoaepKaliue OpraHnyecKue 18.05.2026
coenuHeHus"

OCHOBHBIE TOHATHSI XUMUH 21.05.2026
BBICOKOMOJIEKYJISIPHBIX 21.05.2026 https://resh.edu.ru/

97 COCIUHEHUN U METOJBI UX https://iu.ru/video-lessons
CHHTE3a —II0JIUMEepU3alus U https://interneturok.ru/
MMOJINKOHIE€HCAITUS

https://resh.edu.ru/
[TnactMaccel. YTrimsaius u 22.05.2026 . -

98 6 https://iu.ru/video-lessons

TIepepaboTKa IIacTka 22.05.2026 hitps://interneturok.ru/
. . 25.05.2026 https://resh.edu.ru/

99 JnacToMepbi: HaTypaHBHI;H 25.05.2026 https:/iu.ru/video-lessons
CHHTETHYECKHE KayuyKu. Pe3unHa https-//interneturok ru/
Bonokna: HatypanbHbIe, 28.05.2026
HICKYCCTBEHHbIE, CHHTETHUECKHE. 28.05.2026 hitps:/resh.cdu.ru/

100 https:/iu.ru/video-lessons

[Tonumeps! crienuaabHOTO
Ha3HAYCHUs

https://interneturok.ru/
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101

[IpaxTuyeckas padora Ne 6.
Pemenune sxciepuMeHTaATBHBIX
3aja4 no TeMe "Pacro3naBanue
IUIACTMAacC U BOJIOKOH"

29.05.2026
29.05.2026

102

O0001IcHNE U CHCTEMATH3ALIHS
W3YYEHHOTO MaTepuasa 1o TeMe
"BBICOKOMOJIEKYIISIPHBIE
coeMHECHUS"

OBLIEE KOJIMYECTBO HACOB I10O
[NPOT'PAMME

102




11 KVIACC

N KoaudecTBO yacos 1 3 b
] ara JIEKTPOHHbBbIE HU(PPOBBIE
T
n/n eMa ypoxa Bcero Konrponkunie | IIpakTaveckue U3yYeHHUA o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
https://resh.edu.ru/

1 Atom. CocTaB aTOMHBIX S7€EP. 1 https://uchebnik.mos.ru/catalogue

XuMHUECKUH 3eMeHT. M30Tomb! 05.09.2024 | https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

) CrpoeHue 3IeKTPOHHBIX 000I04eK 1 https://uchebnik.mos.ru/catalogue
aTOMOB, KBaHTOBEIC YHCIIa 06.09.2024 | https://iu.ru/video-lessons

https://interneturok.ru/
Kn https://resh.edu.ru/
3 3Heﬁ:H¢OHK?SHHH XEMI?;C?H: ) 1 07.09.2024 https://uchebnik.mos.ru/catalogue
HTOB (8-, P, d-, 1-3/ICMCHTBI e https://interneturok.ru/
p https://resh.edu.ru/

4 acnpeﬂeneHgI © 2JICKTPOHOB 110 1 12.09.2004 https://iu.ru/video-lessons
ATOMHBIM OpOHTAIIAM T https://interneturok.ru/
DNeKTpOHHbIE KOH(UTYpaIi aTOMOB https://resh.edu.ru/

5 3JIEMEHTOB B OCHOBHOM M 1 13.09.2024 https://iu.ru/video-lessons
BO30YKIEHHOM COCTOSTHUH o https://interneturok.ru/
5 https://resh.edu.ru/

6 SJJ;Zi;pggHHe KOH(UIYPaLiH HOHOB. 1 14.09.2024 https:/iu.ru/video-lessons

POOTPHIATEILHOCTE e https://interneturok.ru/

[lepronnueckuii 3aKOH U
[lepuoanueckas cucreMa XUMUYECKHUX https://resh.edu.ru/

7 anemeHToB J. . MeHnieneena, CBsI3b C 1 https://iu.ru/video-lessons

N M 19.09.2024 .

COBPEMEHHOU TEOPUEN CTPOECHUS https://interneturok.ru/
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 1 https://resh.edu.ru/
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HOoHATHI "MaccoBas I0JIA

XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 20.09.2024 | https://iu.ru/video-lessons
AMH IPOCTBIX U CIIOKHBIX BELIECTB I10 https://interneturok.ru/
rpyIIaM U nepuoaam
C 6506 . https://resh.edu.ru/
9 ucTeMartu3anus u 0000eHe 3HaHU I 109204 hitps://iwrw/video-lessons
Ho Teme o https://interneturok.ru/
Bémbl XUMUYECKOU CBS3H. }\/IexaHI/IBMH https://resh.edu.ru/
00pa3oBaHMs KOBAJIEHTHOM CBSI3H. . .
https://iu.ru/video-1
10 Bonopoanas cBsizb. 26.09.2024 SOLLIUAIC0- IS0l
. https://interneturok.ru/
MexMmorneKysipHble B3aUMOICHCTBUS
BaleHTHOCTS 1 BaﬂeHTgHe https://resh.edu.ru/
1| exrponoli crpyserypet moreiy o x 27002004 DlpsLiunvideoclssons
p PYKTYP Y o https://interneturok.ru/
r€OMETPUYECKUM CTPOEHUEM
H https://resh.edu.ru/
12 PCACTABIICHHA O KOMILICKCHBIX https://iu.ru/video-lessons
COEJIMHEHMSX: COCTAaB U HOMEHKJIaTypa 28.09.2024 .
https://interneturok.ru/
Bemectsa MoleKyIpHOTo 1 T https://resh.edu.ru/
13 HEMOJIEKYJIAPHOIO CTPOCHHSL. THITbI 10102024 httos://iurw/video-lessons
KpUCTAJUIMYECKUX PELIETOK U CBOMCTBA 10. hitps://interneturok ru/
BEILIECTB
[ToHsATHE O IUCIIEPCHBIX CUCTEMAX. https://resh.edu.ru/
14 [IpencraBnenue 0 KOJUTOUAHBIX https://iu.ru/video-lessons
11.10.2024 .
pacTtBopax https://interneturok.ru/
HctrHHbBIE paCTBOPBI: HACBILIEHHBIE U https://resh.edu.ru/
15 HEHACBIILEHHBIE, PACTBOPUMOCTS. https://iu.ru/video-lessons
12.10.2024 .
Kpucramiornapatst https://interneturok.ru/
C 5 https://resh.edu.ru/
16 TIOCOORI BLIPAKCHIA KOHLCHTpaLMH 17.10.2004 https://iu.ru/video-lessons
PactBopos T https://interneturok.ru/
17 Pemrenue 3aga4 ¢ ncnojib30BaHUEM https://resh.edu.ru/

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

pacTBOPEHHOIrO BenecTBa", "MosIpHast
KOHIIEHTpauus"

18.10.2024

Knaccudukanus u HoMeHKIaTypa

https://resh.edu.ru/

https://iu.ru/video-
18 HEOPTraHWYECKUX BELIECTB 19.10.2024 fps //l.u ruvideo-lessons
https://interneturok.ru/
C 6506 . https://resh.edu.ru/

19 ucremMaTu3anus u 00001eHNe 3HaHU I 24102024 hitps-//iurw/video-lessons
110 Teme T https://interneturok.ru/
KonTponsHnas pabora no temam
"Crpoenue atoma. llepunonnueckuit

20 3akoH U [leprnonnueckas cuctema
XAMUYECKHX 35ieMeHTOoB J[. 1. 25.10.2024
Menpeneesa", "CtpoeHune BemecTna.

MHuoroo6pasue BermiecTs"
Krnaccudukanus XMuMHUYEeCKUX peaKInii
B HEOPIaHUYECKOW U OPraHUYECKON hitps:/resh.edu.ru/

71 XUMUHU. 3.aKOH COXpaHEHUs MaCChI 2102004 httns:/iuru/videolessons
BEUIECTB; 3aKOH COXPAHEHUS U .10. httns://interneturok ru/
[IPEBpALICHMS] SHEPTUU ITPU https://mterneturox.uy
XUMHUYECKHUX PEaKIMIX
TennoBblie 3PPEKTH] XUMHUECKUX https://resh.edu.ru/

22 peakuuil. Tepmoxumuueckue https://iu.ru/video-lessons

07.11.2024 "
YpaBHEHUSA https://interneturok.ru/
Beruncnenns no ypaBHeHUAM https://resh.edu.ru/
23 XUMHYECKHUX PEAKUUU U https://iv.ru/video-lessons
08.11.2024 "
TEPMOXUMHUYECKUM YPABHEHUAM https://interneturok.ru/
CKOpOCTh XMMHUYECKOHN pEeaKlnH, €€ https:/resh.edu.ru/
24 3aBHCUMOCTB OT PA3JIMYHBIX (PaKTOPOB. https://iu.ru/video-lessons
09.11.2024 .
Kartanus u karanuzaTopsl https://interneturok.ru/
https://resh.edu.ru/
25 ['omoreHHsbIe U reTeporeHHbIE peaKLun 14.11.2024 https://iu.ru/video-lessons

https://interneturok.ru/
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[IpakTuyeckas padora Ne 1 mo Teme

2 "B

6 IMAHUE PAsIHIHBIX (l)aKTOpOl'S' Ha 15.11.2004
CKOPOCTh XUMUYECKOH peaKuu
06 6 https://resh.edu.ru/

P T https://interneturok.ru/
[IpakTuueckas padota Ne 2 o reme
2 "B
8 JUSTHUE Pa3INYHbIX (DaKTOPOB Ha ) 21.11.2004
MOJIO)KEHUE XUMHUYECKOTO PAaBHOBECHS
DIEKTPOIUTHYECKAS TUCCOLIUALIUS. https://resh.edu.ru/

29 CunbHbIe U cl1abble AIEKTPOIIUTHL. 29 11.2004 https:/iu.ru/video-lessons
CreneHp AMCCOLUALINN T https://interneturok.ru/
Hounoe npoussenenue Bobl. Cpena https://resh.edu.ru/

30 BOJHBIX PacTBOpPOB. BogopoaHslii 23.11.2004 https:/iu.ru/video-lessons
noka3zarens (pH) pactBopa o https://interneturok.ru/
I'mpoponus coneii. Peakuuu, https://resh.edu.ru/

31 MPOTEKAIOIIUE B PACTBOPAX https:/iu.ru/video-lessons

28.11.2024 .
3JIEKTPOIUTOB https://interneturok.ru/
[IpakTuueckas padora Ne 3 mo teme

32 "XUMHYECKHE pEaKIIMU B pacTBOpax
YIEKTPOTUTOR" 29.11.2024
OKHCITUTEIBHO-BOCCTAaHOBHUTEIIBHbIC https://resh.edu.rw/

33 peakuuu. BaxkHeiiline OKUCIUTENU U https://iu.ru/video-lessons

30.11.2024 .
BOCCTaHOBHUTEIN https://interneturok.ru/
M https://resh.edu.ru/
34 1o Bj;eé( TPOHHOTO (3/IEKTOHHO- 05.12.2004 https:/iu.ru/video-lessons
HOHHOTO) baarca o https://interneturok.ru/
5 https://resh.edu.ru/
35 Bsezggnm PacTBOPOB 1 pacilIaBos 06.12.2004 https://iu.ru/video-lessons
H o https://interneturok.ru/
36 Pemenne 3a1a4 pa3inyHbIX TUIIOB https://resh.edu.ru/
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07.12.2024

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

37

Pemenne 3ala4 pa3jIMuYHbIX TUIIOB

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

12.12.2024 https://interneturok.ru/
C 606 . https://resh.edu.ru/

38 HCTeMa,,TmaHHH 11 ODOBIIICHHE ?,H armn https:/iu.ru/video-lessons
1o TeMe "XHUMHYECKUE PEeaKIuu 13.12.2024 .

https://interneturok.ru/

39 KonTtponbHas pabota o reme
"Xumuueckue peakuun'” 14.12.2024
[TonoxeHne HeMeTalIoB B
[Ieprognueckoit cucTeMe XUMHUYECKUX https:/resh.edu.ru/

40 anemenToB /. V1. Menneneesa u https://iu.ru/video-lessons

19.12.2024 .
OCOOCHHOCTH CTPOCHUS UX aTOMOB. https://interneturok.ru/
DuU3nYECKUE CBOMCTBA HEMETAIIIIOB
AJnoTpoInus HeMeTaJlIoB (Ha IpUMepe https://resh.edu.ru/

41 KHCIIOPOJa, cepbl, hocdopa u 20.12.2004 h s://i.u.m/video—lessons
yrieposa) https://interneturok.ru/
B ) https://resh.edu.ru/

42 OLOPOL: TIOLYHCHUE, (pusmicckue n https://iu.ru/video-lessons
XUMUYECKHE CBOMCTBA. [ uapu bl 21.12.2024 .

https://interneturok.ru/
I'anoreHsl: HaXOXCHHUE B IIPUPOJE, https://resh.edu.ru/

43 crocoObl MOy4YeHUs, GPU3NIecKue U 26.12.2004 https://iu.ru/video-lessons
XMMHYECKHUE CBOMCTBA e https://interneturok.ru/
TanoreHoBo0poabl. Baxkneiimue https://resh.edu.ru/

44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS https://iu.ru/video-lessons

27.12.2024 .
TAJIOTEHOB https://interneturok.ru/
Ha6opgTopHHe Y IPOMBILIUIEHHBIE https://resh. edu ru/
CIOCOOBI TIOJTYYEHHUSI TaJIOTEHOB. . .
https://iu.ru/video-1
4 [IpuMeHeHue raJoreHoB 1 uX 28.12.2024 0 LA FESSONs

COeqUHEHNN

https://interneturok.ru/
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[IpaxTuueckas pabota Ne 4. Perenune

46 SKCHEPUMEHTANIBHBIX 3324 110 TEME
"T"aimorensr"” 09.01.2025
Kucnopon: mabopaTopHsie u
MIPOMBIIIJIECHHBIE CTIOCOOBI MOTYYCHHS, https://resh.edu.ru/

47 duznyecKrue U XUMUYECKUE CBONCTBRA. 10.01.2025 https:/iu.ru/video-lessons
O3oH. [IpuMeneHue kucnopoaa u o https://interneturok.ru/
030Ha

https://resh.edu.ru/
48 OKcuibl M IEPOKCUIBI https://iu.ru/video-lessons
11.01.2025 https://interneturok.ru/
https://resh.edu.ru/
49 Pemenue 3a1ay pa3iuyHbIX TUIIOB 16.01.2025 https:/iu.ru/video-lessons
T https://interneturok.ru/
Cepa: Hax0KJIeHUE B PUPOJIE, https://resh.edu.ru/
50 CIOCOOBI OTy4eHUs, PU3NYECKUe U https:/iu.ru/video-lessons
. 17.01.2025 .
XAMHUYECKHE CBOMCTBA https://interneturok.ru/
https://resh.edu.ru/
51 CepoBoaopon, cyb]uibt https://iu.ru/video-lessons
18.01.2025 https://interneturok.ru/
Kucnopoaconepxamnime coeauHeHUs https://resh.edu.ru/
52 cepbl. OcOOEHHOCTH CBOMCTB CEPHOM https://iu.ru/video-lessons
23.01.2025 .
KUCJIOTBI https://interneturok.ru/
[IpakTuueckas pabota Ne 5. Perienue
53 ?'KCHepI/IM‘E.?HTaJIBHBIX 3a'f;[aq 1o TeMe 24.01.2025
Cepa u e€ coeqMHEHUS
A3o0T: éiaxoxc):[eﬂne B IIpUpOJIE, hitps://resh edu ru/
54 CrI0COObI Oy HEHHS, ¢buznyeckue u htps-/iurw/video-lessons
XMMHYECKHE CBOMCTBA. AMMUAK, 25.01.2025 .
https://interneturok.ru/
HUTPUIBI
55 Kucnoponcoaepkamue coeluHEHUS https://resh.edu.ru/

azora. OcoOEHHOCTH CBOWMCTB a30THOMN

https://iu.ru/video-lessons
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KHUCJIOTBI 30.01.2025 | https:/interneturok.ru/
N . https://resh.edu.ru/
56 ApI/IMeHeHI/Ie 230Ta 1 €r0 COeIMHEHUH. 1012025 hitps-//iurw/video-lessons
SOTHBIC yAOOpEHiA T https://interneturok.ru/
CDOC(bgpI HAXO0XJICHHUE B TIPUPO/IEL, httos://resh. edu.r/

57 C110c06bI NOJTyeHHs, ¢buznyeckue u ht : «/fiuru/video.lessons

XUMHUYECKHe cBoicTBa. Dochumbl u 01.02.2025 .

https://interneturok.ru/
dbochun
Oxcuapl hochopa, https://resh.edu.ru/
58 dbocdopconepxkamiue KucaoTsl. Conu https://iu.ru/video-lessons

o 06.02.2025 .

bochopHON KHCIOTHI https:/interneturok.ru/

N https://resh.edu.ru/

59 PHMCHCHHE gocq)op auero 6 07.02.2025 https://iu.ru/video-lessons
coenunenuil. ocopHeie y1o0peHus .02. hitps://interncturok.ru/
[IpaxTuyeckas pabota Ne 6. Perenune

60 iKcnepHMeHTaﬂLHHx 3a7a4 o TeM"e 08.02.2005

A30T 1 pochop u UX coeAUHEHHS
Yraepoa: HaXOXKICHHUE B Hpnpone, htps://resh.edur/

61 AIOTPOINIKBIC MO GHKALLHH, N https:/iu.ru/video-lessons

du3HUecKre 1 XUMUYECKHE CBOWCTBA, 13.02.2025 .
https://interneturok.ru/

pUMEHEHHE

Oxkcup yrinepona(Il), okeun https://resh.edu.ru/

62 yraepoaa(IV), yronpHast kuciora u eé€ 14.02.2025 https://iu.ru/video-lessons
conu o https://interneturok.ru/

https://resh.edu.ru/
https://iu.ru/video-1

63 Peuienue 3a1ay pa3inyHbIX TUIOB 15.02.2025 si//iu.r video-lessons

https://interneturok.ru/
Kpemnuii: HaXoxkaA€HUE B IPUPOJE, https://resh.edu.ru/
64 CHocoOBbI MoTy4eHusi, pU3nIecKue u https://iu.ru/video-lessons
. 20.02.2025 .
XAMHUYECKHUE CBOMCTBA https://interneturok.ru/
65 Oxcupn kpemuusA(1V), kxpemHueBas https://resh.edu.ru/
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KHUCJIOTA, CUIIMKAThI

27.02.2025

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

66

[IpuMeHeHne KpeMHUs U €ro
coequHeHni. CTeKIIo, ero MoJy4eHue,

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

BUIBI CTEKJIA 28.02.2025 https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-I1

67 Pemenue 3a1ay pa3iMyHbIX TUIIOB 29.02.2005 ttps //1.u ru/video-lessons
https://interneturok.ru/
. https://resh.edu.ru/

CucremMaruzaiuys 1 0000IIeHHE 3HAHUN " ]

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

o teMe "HemeTtayminr" 05.03.2025 .
https://interneturok.ru/

69 KontponbHas pabora 1o teme
"Hemeramsr" 06.03.2025
A . https://resh.edu.ru/
70| baGotus, xoppeKiuis omHGOK 07.03.2025 | hisiiunuvideo-lessons

p » KOPPeKIL e https:/interneturok.ru/

TTonosxenne MeTajaaoB B

[Tepuoanueckoit cucTeMe XUMHUYECKUX https://resh.edu.ru/

71 a5eMeHTOB. OCOOEHHOCTH CTPOSHHUS https:/iu.ru/video-lessons
12.03.2025 .

3JICKTPOHHBIX 000JIOYEK AaTOMOB https://interneturok.ru/

METAJJIOB

OO6mue ¢puznyeckue cBOCTBa https://resh.edu.ru/

72 MetauioB. [I[puMeHeHne MeTaioB B 13.03.2025 https://iu.ru/video-lessons

OBITY U TEXHUKE R https:/interneturok.ru/

K https://resh.edu.ru/
73 Crutasbl MeTaimos. Kopposus 14.03.2005 https:/iu.ru/video-lessons

METaJLIoB T https://interneturok.ru/
https://resh.edu.ru/

74 Pewrenne 3a1a4 pa3IMuHbIX TUIIOB https://iu.ru/video-lessons
19.03.2025 https://interneturok.ru/
75 DONEKTPOXUMHUECKUN Psil HAIIPSKEHUH https://resh.edu.ru/
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MeTa1oB. O01ue crrocoObl 20.03.2025 | https://iu.ru/video-lessons
MOJIYYEHUS METAIIOB https://interneturok.ru/
OO6m1as xapakTepucThKa MeTauioB [A-
rpymisl [lepuonnueckoi I(:{I/ICTeMULI htps://resh.edurw/
XUMHUYECKHX dJIEMEHTOB. Harpuii u . .

76 Kannﬁ'egon HS:}IeHee (l)IfI)SI/I‘{e?:KII)/Ie u 21.03.2025 hitps://lu.ru/video-lessons

) y I e https://interneturok.ru/

XUMHUYECKHE CBONCTBA, MPUMEHCHHE
MIPOCTHIX BEIIECTB M KX COCAMHCHUI
O6mas xapakrepucTrka MetamuioB [1A-
rpynnsl [leproauueckoit cucTeMbl

77 XUMHAYECKUX DJIEMEHTOB. Maruuii u https://resh.edu.ru/
KaJbLMi: NoNy4yeHue, pusnyeckue u 26.03.2025 | https://iu.ru/video-lessons
XUMHUYECKHE CBOHCTBA, IPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCAMHECHUIA

73 JKécTkocTh BOAKI U CIIOCOOEI €8 https://resh.edu.ru/
yCTpaHEHUs 27.03.2025 | https://iu.ru/video-lessons
A . https://resh.edu.ru/

79 JIFOMUHUH nonyrieHHe, busnueckue 15032005 htps://iwrw/video-lessons
1 XUMHUYECKHUE CBOMCTBA, TPUMECHEHUE .03. httos: //interneturok ru/
AmMoTepHBIe CBOWCTBA OKCHIA U https:/resh.edu.ru/

80 TUAPOKCHIA ATTOMUHNA, 02.04.2025 https:/iu.ru/video-lessons
THJIPOKCOKOMITIICKCHI AJTFOMUHHSI, X .04. hitps://interneturok ru/
MIPUMEHEHUE

81 p https://resh.edu.ru/

eIICHUE 337124 Pa3INIHBIX TUTIOB 03.04.2025 | https://iwrw/video-lessons
[IpaxTuueckas pabota Ne 7. Perenune

82 SKCIEPUMEHTAILHBIX 3a/4a4 10 TEME

Mors S 04.04.2025
€TaJUTbI TJIABHBIX MOATPYIITT
OGéJ.IaH xapaKTepI/mmKIa5 METaJlIIOB https://resh. edu ru/

83 TTODOTHBIX HO’HEpyHH( -Tpymm) https://iu.ru/video-lessons

[Tepuoauyeckoit CUCTEMbI XUMHUYECKHUX 16.04.2025

3JICMCHTOB

https://interneturok.ru/
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duznyeckre 1 XUMHUYECKHUE CBOMCTBA

https://resh.edu.ru/

84 XpOMa U €ro COeAMHEHUH, NX 17.04.2005 https://iu.ru/video-lessons
[IPUMEHEHHE o https://interneturok.ru/
Baxxneiimme coeinHeHNs MapraHIa. https://resh.edu.ru/

85 Ilepmanranar kanusi, €ro https://iu.ru/video-lessons

2 18.04.2025 .
OKHUCJINTEIbHBIC CBOMCTBA https://interneturok.ru/
Ddusnyeckre 1 XUMUYECKHUE CBOICTBA https://resh.edu.ru/
86 JKeJesa v ero coequHeHun. [lonydyenue https://iu.ru/video-lessons
23.04.2025 -
U IPYMEHEHUE CIUIaBOB JKeje3a https://interneturok.ru/
Dusnyeckie 1 XUMUYECKIE CBOMCTBA https://resh.edu.ru/

87 MEIU U €€ COeIMHEHUM, UX 24.04.2025 httns:‘//i.u.ru/video-lessons
NIPUMEHEHNE https://interneturok.ru
Ddusnyeckue u XHMquCISHe CBOIiCcTBa hitps://resh.cdu.ru/
[IMHKA U €r0 COeTUHEHUH, NX . .

88 ’ https:/iu.ru/video-lessons
npuMeHeHue. [ uapOoKCOKOMILIEKCHI 25.04.2025 hitps://interneturok ru/
LUHKA
[IpakTuueckas padora Ne 8. Penienue

89 ?KCHepI/IMeHTaJ'IBHLIX 3a7a4 o va':Me 30.04.2025

Mertasuipl TOOOYHBIX TOATPYIIIT
https://resh.edu.ru/
90 Pemienue 3aay pa3iMuHbIX THTIOB 07.05.2025 httDSi//%U.I‘u/VidCO-lCSSOHS
https://interneturok.ru/
O0001IEeHE U CUCTEMATU3ALMS https://resh.edu.ru/
91 ?/'ISyLIeHHOFV? Marepuala 1o Teme 08.05.2025 httns://i.u.ru/video-lessons
MeTauisl https:/interneturok.ru/

90 Kontponbnas pabora 1o teme
"MeTtamibsr" 14.05.2025
A . https://resh.edu.ru/

93 I%anm pe3yJIbTaTon KOH(TSPOHBHOH 15.05.2025 https://iu.ru/video-lessons
PabOTEL, KOPPEKIIA OLIHBOK A https://interneturok.ru/

94 Ponb xumun B o0ecrieueHA https://resh.edu.ru/
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YCTOMUYMBOTO Pa3BUTHS YEIOBEUECTRA. 16.05.2025 | https://iu.ru/video-lessons
[TonsiTe 0 HayYHBIX METOJAX

MCCJIEIOBAHMS BEILIECTB

Hayunble IpuHIUIIBI OPraHU3aLun https://resh.edu.ru/

95 XAMHUYECKOT0 TPOU3BO/ICTRA. 1 https://iu.ru/video-lessons
[IpompInieHHbIe CII0OCOOBI MOTYYEHHS 21.05.2025
Ba)XKHEUIIINX BEIIECTB
XHUMHUYECKOE 3arps3HEHUE https://resh.edu.ru/

96 OKpYJKaroIle Cpelbl U €ro 1 17.05.2025 https://iu.ru/video-lessons
MOCIIEAICTBUS
X https://resh.edu.ru/

MU 1 37I0POBBE YEJIOBEKA. . .
97 1 1 20.05.2025 https:/iu.ru/video-lessons
€KApCTBEHHbBIE CPEACTBA .05. hitps-//interneturok ru/
https://resh.edu.ru/
Xnmus . Poas XM B . -

98 5 56 1 21.05.2005 https://iu.ru/video-lessons
o0ecreyeHnH MUIIeBOM 0€30MaCHOCTH .05. hitps-//interneturok ru/
Kocmerrnueckue u mapdromepHsie ALps Leshoeding

99 1 https:/iu.ru/video-lessons
cpeactBa. beiToBas xumus 21.05.2025 https-//interneturok ru/
XuMHs B CTPOUTENLCTBE. BaskHelne https://resh.edu.ru/

100 CTPOUTEIILHBIE U KOHCTPYKUHMOHHbBIE 1 https:/iu.ru/video-lessons

22.05.2025 o
MaTepuaibl https://interneturok.ru/
XUMHS B CETTBCKOM XO3SIMCTBE. hitos://resh edu.ru/
ttps:/resh.edu.ru

101 OPFaHHHECKHC 1 MHHCPAIIEHBIC ! 23.05.2025 | https:/iu.ru/video-lessons
yA00peHus

100 Cucrematu3zanus u 0600111eHe 3HAHU] 1
1o TeMe 24.05.2025
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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