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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOJdydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil o
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJIEPKATEIIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET MHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeNbHOe
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalnoM  MOJYYEHHs]  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUU y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCA YIUIyOsn€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxxaHusa KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWUYECKHUX IPEJCTABICHUAX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE IpeAMETHI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH MpoLEeccOB (POTOCUHTE3, IbIXAHMS, TUILIEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMera Mpeanosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 0OIIEH KyJIbTyphl YEIOBEKa, a TaKkKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAyYHBIX TPHUHIIUIIAX XUMUAYIECKOTO ITPON3BOJICTBA;

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

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

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

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

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpenHero obmero obpazoBanus, cocraisier B 10 kmacce — 102 gaca (3
yacaHEIeIII0)



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa Yrjiepoja. XHUMHUYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoitHas cBsi3b. CHocoObI pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

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

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MpPH HarpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIH paJuKaIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpUIM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJIYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHUE aJIKaUEHOB.

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

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['oMolorMyeckuil psii apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paauKalle, PEaKUMH NPHUCOECAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [lomumepuszanus cruposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEePETOHKA, KPEKUHT (TePMUYECKUN, KATATUTHUECKHI), pU(GOPMHUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccOB (oOeciBeYyMBaHHE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kojuiekuusamu «HedpTte» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHW W  HEOPraHUYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIoruueckue psifibl alubJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE aIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuit psia, oOwas Gopmyna, HU30OMEPHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U mnonucaxapuasl). MoHocaxapuIbl: TIIOKO3a, (pPYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHnu3Ma. J(ucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpEeBpalllCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAauyeCTBCHHBIC pPEaKIMU Ha albJAeTH]bl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apOMaTHYCCKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHEBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwiIMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAIUU, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

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

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

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



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

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

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

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

Pacuérnblie 3anaun.

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

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI HU3MEPEHMS, CKOPOCTh, HHEPrus,
Macca.

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



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110 XMMHNHU
HA YTJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM TMOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS NpeaMmeTa «XUMHUS» Ha YpPOBHE CpPEIHETO
oOmero oOpa3oBaHUsI  BBIACICHBI  CIEAYIOUIME COCTABIAIONIME: OCO3HAHUE
OOy4alolMUMHUCAd  POCCUUCKOM  TIpakJIaHCKOW  HWJIECHTUYHOCTH;, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA M CaMOOIPECICHNUI0; HAIMYUE MOTHUBAIIMU K
OOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEACHUS; HaJIU4YUE
MIPaBOCO3HAHUS, DKOJIOTHUECKOW KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IEJIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHS»  OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
oOy4Jaronuxcs B MpoIecce peaausaiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OMbBITA IIO3HABATEILHOM M TMPAKTHUUYECKON JIEATEIIbHOCTH
oOyyaromuxcsi B MpoOIecCe pean3alud 00pa30BaTEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUsI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSAKY;

OpPEACTaBICHUS O COLUAJIbHBIX HOpPMax U MpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETLHOCTH MPU CO3JAHUN yIEOHBIX
MIPOEKTOB, PEIICHUH YUYE€OHBIX U MO3HABATEJbHBIX 3a/a4, BHITIOJHCHUH XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHUBBI, HAaMEpPEHHUsS, JIOTHKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIGHHMS K HUCTOPUYECKOMY W HAyYHOMY HACJICIUIO
OT€YECTBECHHON XUMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B O0O0JACTH TEOPHH M TMPAKTHUECKOTO
MNPUJIOKEHUSI XUMHUHU, OCO3HAaHUSI TOrOo, 4YTO JIaHHbIE HAyKH €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  MOUCKOB,
NOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IOJYYEHUU U MOCIEAYIOIIEM aHAJIN3E
uH(GOpPMAIIUHU O TIEPETIOBBIX TOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TOBE/ICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPAaBCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEICHHE W IOCTYNKM CBOMX TOBapHIIEH ¢
MIO3ULIUKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAaHHUs IOCIIEICTBUN
IIOCTYITIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMaHUs LEHHOCTEH 3I0pOoBOro MW 0Oe3zomacHoro oOpa3za  JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBwil 0e30macHOro oOpalleHusi C BeIIeCTBaMH B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MMOHUMAaHUs [EHHOCTU MpPaBWJ HHIWBUAYAJIbHOTO UM  KOJUIEKTUBHOIO
0€301acHOr0 MOBEJCHUS B CUTYAIUIX, YIPOKAIOIINX 3J0OPOBBIO U KU3HHU JIIOJICH;

OCO3HaHUsl TOCTEACTBUA W HENPUSATHS BPEIHBIX MPUBbIUEK (YNoOTpeOsieHus
aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS1);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOMN KOMITETEHTHOCTH B y4eOHO-HCCIIeI0BATEIBCKON
JEsITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE y4aCTHE B PELICHUM MPAKTHUUYECKHUX 3a7a4 COLMAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOQPECCU pazIuyHOro poja, B TOM
YlCJie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXXEHUS K TPYLY, JIFOASIM TpyAa U pe3yibTaTaM TPYAOBOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY  HWHAMBHUIYAJIBbHOH  TPaeKTOPHUH
oOpazoBaHusi, Oyayiien npodeccuu U peanusaiu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCcTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH II€JIECOO0PAa3HOr0 OTHOIIEHHS K TPHUPOAE KAaK HCTOYHHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3e€MIIE;

[NOHMMaHUsl IJIOOAJTBHOIO XapakTepa HKOJIOTMYECKUX MpoOJeM, BIUSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH HCTIONb30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUS
BOIPOCOB PAIIMOHAIBHOIO ITPUPOIONOIB30BAHNUS;



AKTHBHOTO HENPUATHUSA JNEUCTBUH, IPUHOCSIINX BPE OKPYXKAIOIIEH PUPOIHON
cpene, yMEHUsl IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOIMUYECKHE MOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIM4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, HKOJIOTHYECKON KYJIBTYPHI,
OIBITA JESTEIBHOCTU 3KOJIOIMYECKOW HAIIPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
UMH B IIO3HABaTEJIbHON, KOMMYHUKAaTUBHON M COIMAIIBHOM MPAKTHUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTHUBOCTOSITH UICOJIOTUN XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKU
1 OOIIIECTBEHHOMN MPAKTUKH;

MMOHUMaHUs cHneuu(UKd XMMHUHM KAaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIIUJIEHUS, CO3JaHUHM LEJIOCTHOIO
MPEACTABICHHUS] 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOAbl U YEJIOBEKa, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEM M peleHuH NpoOjeM COXpaHEHHUs
IIPUPOJIHOIO PaBHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ T'YMaHUCTUYECKOM HANpPABJICHHOCTH M Ba)XHOW POJU B CO3JaHMM HOBOM 0a3bl
MaTepUaJIbHON KYJIbTYphl, B PELIEHUH TJI00ATbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM M  JKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, 00ECIIEUEHUHN YCIOBUM YCIEUIHOIO TpyJa U
AKOJOTUYECKH KOM(POPTHOM KMU3HHU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH  METOJOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
MoJlyyaeMble 3HaHMs N7 aHaJu3a U OOBSCHEHUS SBJICHUM OKpYKaoLIEero Mupa U
MPOUCXOMASIINX B HEM M3MEHEHUH, YMEHUs JieJlaTh 0OOOCHOBAHHBIE 3aKIIOYEHUS HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ MCMOJb30BaTh XHUMHUYECKUE 3HAHUS Jis
pelieHus npobyieM B peabHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO, UCCIEN0BATEIBCKON IESITENBHOCTH;

FOTOBHOCTM U CIHOCOOHOCTM K  HEOpepbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTHUBHOMY IIOJIy4YCHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B paslnyHbIX chepax mpodeccrnoHaTbHON
NEATEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI



MeTtanpeaMeTHbIE pe3yiabTaThl OCBOSHUS MPOTPaMMBI M0 XMMHUU Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSL dbopMupoBanus MHUPOBO33PEHHUS oOyJaronuxcs
MEXIMCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEeHAyUYHbIC MOHSITHS, OTPaKAIOIINE
IICJIOCTHOCTh HAyYHOW KapTUHBI MHUpAa W CHENU(PHUKY METOJOB TIO3HAHMUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUs, SBICHHE,
MpoIlecC, CUCTEeMa, Hay4dHBIH (akT, TPUHIUI, TUMOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeOBaHNE, HAOTIOIeHNE, M3MEPEHUE, DKCIIEPUMEHT U IPyTHe);

yHUBEpCaJIbHble Yy4eOHble JeHCTBUSA (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEryJIsTUBHBIE), oOecnieynBarone GopMupoBaHre (QPyHKIIMOHAIBHONW T'PaMOTHOCTH
1 COIMATBHON KOMITETCHIIMH 00YYaIOmuXCs;

CIIOCOOHOCTh 00YYaIOIIUXCSl MCIO0JIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWS W  yHUBEpPCaJIbHBIC  ydeOHbIE  JICHCTBHS B
MO3HABATEJILHON U COLIMAILHOMN MPaKTHKE.

MeramnpeaMeTHble  pe3yiabTaThl OTpPaXKAalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBHUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBHS

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTEIbHO dhopmynHrpoBaTh u aAKTyaJIM3UpPOBaTh npoOJiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEJIU JEATCIBHOCTH, 3a/JaBas NapamMeTpbl W KPUTECPUH HX
JTIOCTUAKEHUSA, COOTHOCHUTD PE3YJIbTATHI AEATEIBHOCTH C TOCTABICHHBIMU 1IEJISIMH;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUM MNPUEMBI JIOTHYECKOTO MBIILJICHHUS:
BBIJICJISITh XAPAKTEPHBIC TPU3HAKU TMOHSATUM W YCTAaHABJIMBATH HMX B3aUMOCBA3b,
HCIIOJB30BaTh COOTBETCTBYIOUIME TMOHSTUS HJII OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpaTh OCHOBAHMS M KPUTEPHUH JIUIS KJIACCHU(PUKAIIMHU BEIIECCTB U XUMHYECKUX
peaKLnil;

yCTAHABIMBATh  NPUUYUHHO-CIEJICTBEHHBIC CBSI3M  MEXKIY  HM3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, MO
AQHAJIOTHMH), BBIABISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHBaeMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

NPUMEHATh B TPOLECCE MO3HAHUS HCMOJb3YEMbIE B XMUMHUHU CUMBOJIUYECKHUE
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BLIBATL MOJIEIIbHBIE MPEICTABICHUS — XUMUYECKUI
3HAK (CHMBOJ) 2JIEMEHTA, XUMU4ecKas (opMya, YyPaBHCHHE XUMHUECKOU PEaKITuu —
Ipu pelieHud Y4eOHBIX II03HABATENbHBIX W NPAKTUYECKUX 3a]ad, MNPUMEHATH



Ha3BaHHbIE MOJICJbHBIC MPEACTABICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIU.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUS BEUIECTB U XHUMHUUYECKHX
peaKkiuu;

bopMyIMpOBATH 1EJH U 3a/1a4U UCCIEAOBAHUS, UCIIOIB30BATh MMOCTABICHHBIE U
CaMOCTOATENBHO C(hOPMYJIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl 1O TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEJCHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATH 33 XOJOM
MpoLIecCca, CAMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATH
0000I1IeHHs] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAaHUA,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMUYECKOM  HMCCIEOBATEIbCKOM M MPOEKTHOU
NEeSATENbHOCTH, IPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY
METO/IOB pElIEHUs MPAaKTUYECKHX 3a/Jady, NPUMEHEHUIO pa3JIMYHbIX METO/I0B
MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B  PA3NIMYHBIX HUCTOYHHUKAX uWHGMopmaruu (Hay4dHO-
MOMYJISipHAsk TUTEPATYPA XUMHUECKOTO COJEP KAHMS, CIIPABOYHbIE TOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HH(DOpPMALMIO  PA3IUYHBIX BHUJIOB H  (OpM
IIPEICTABIICHHS], KPUTHYECKHU OLIEHNBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUYUBOCTS;

dbopMyIMpoBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJbI TPH TIOUCKE U
orObope wuHpOpMalMK, HEOOXOIMMOM JJIsi  BBINOJHEHHS  y4eOHBIX  3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BRIOMPATh ONTUMATBHYIO (JOpMY TpeICTaBlIeHNUS HHPOpMaAIIUn
(cxempl, rpaduKy, TUarpaMmbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJCTBA MPHU pabOTe ¢ XUMUYECKON
uHpoOpMalLMel: NPUMEHATh MEXIpeIMeTHble ((PU3MUYecKue W MaTeMaTUYEeCKHe)
3HAKW U CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CMMBOJIMYCCKHUEC CPCACTBA HAT'TIAAHOCTH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeCTBHSA:



3aaBaTb BOIIPOCHI 110 CYIICCTBY OGCy}KﬂaCMOﬁ TCMBI B XO0AC OHUaJIora W/ M
AUCKYCCHUH, BBICKA3bIBATh UICH, (I)OpMYJ'II/IPOBaTB CBOH IIPCHJIOKCHHUA OTHOCUTCIBHO
BBIITOJIHCHU A HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYNaTh C TMPE3CHTAIMECH pe3yIbTaTOB TO3HABATEIBLHOW EATeITHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPH BHITIOJHEHUN
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTHUECKOH paboThl MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoeKTa, U (GopMyIHpOBaTh BEIBOIBI IO
pe3yibTaTaM MPOBEAEHHBIX HCCIENOBAHUNA MYTEM COTJIACOBAHUS TO3UIMNA B XOJE
00Cy>XeHusI 1 OOMEHa MHEHUSIMHU.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSATENIbHO IUIAHUPOBaTh M  OCYLIECTBISATH CBOK I03HABATEIbHYIO
JEsITeNIbHOCTh, Ompeensss €€ Lead MW 3aJadyd, KOHTPOJIMpOBaTb MU IO MeEpe
HEOOXOUMOCTH KOPPEKTUPOBATh MpeAJiaraéMblii  alroOpuTM JAEUCTBUM  mIpu
BBIIIOJTHEHUH Y4YEOHBIX U HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN €cMOCOO0 WX pemeHus ¢ Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBIIATL CAaMOKOHTPO/Ib JEATEIBHOCTH HAa OCHOBE CaMOaHalIu3a |
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHMSI MPOTrpamMMbl MO XMMHUHU Ha YIIIyOJEHHOM
YPOBHE Ha ypOBHE CPEIHEro o01ero o0pa3oBaHus BKIIOYAIOT clieHU(UUECKUE IS
y4eOHOro mpenMera «XuMus» HaydHble 3HAHUS, YMEHUSI U CIOCOOBI JEHCTBUN 1O
OCBOGHUIO, MHTEPIIPETAllMM U TNPeoOpa30oBaHUIO 3HAHWUM, BUABI JESATEIBHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUH B Pa3IMYHBIX Y4eOHBIX
CUTYallUsIX, a4 TAKXXE B PEAJbHBIX JXM3HEHHBIX CUTyallMsX, CBSA3AHHBIX C XUMHeEU. B
IIporpaMMe 10 XMMHUHU MPEAMETHBIE PE3YJIbTAThI IIPEICTABIICHBI 10 I'OJaM U3YUYECHHUS.

10 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckast XuMHUsh» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYECKOH
XUMHH B CHCTEME ECTECTBEHHBIX HAyK U €€ poju B OOECNEYeHHH YCTOWYHBOTO
pa3BUTHUSL YEJIOBEUECTBA B PEIICHHWU MPOOJEM SKOJIOTMUYECKOM, SHEPreTHUECKON U
NUIIEBOM O€30IacHOCTH, B Pa3BUTUM MEIULUHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX UICTOYHHMKOB HEPIHH, B OOECIIEUEHUH PALIMOHAIBHOIO IPUPOIONOJIB30BaHus,



B (OpPMHUPOBAHMM MHUPOBO33PEHUS W OOILIEH KyJbTyphl YeEJIOBEKa, a TaKKe
AKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 30OPOBBIO M MPUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUYECKHI DJIEMEHT, aTOM, SIIpO M AJEKTPOHHAs
obojouka artoma, S-, P-, d-aTOMHBIE OpOWTANM, OCHOBHOE M BO30OYXJIEHHOE
COCTOSIHUSL ~aTOMa, TruUOpUAM3alUs AaTOMHBIX OpOWTalel, WOH, MOJEKYJa,
BAJICHTHOCTB, JJIEKTPOOTPULIATEINBHOCTD, CTENEHb OKHWCIIEHUs, XUMUYECKass CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBI OO0BEM, YIJIEPOJHBIN CKeNeT, (PyHKIIMOHATbHAS
rpynmna, paaukan, CTPYKTypHble (opmyibsl  (pa3BEPHYTHIE, COKpaIEHHEIE,
CKEJIETHBIE), HU30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHuYecKas,
ONTHYECKAs ), ©K30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJIOPObI, KUCIOPOI-
M a30TCOJEPIKAIIME OPTraHUYECKUE COEAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUSI; TEOPUH, 3aKOHBI (IEPHOJUUYECKUN 3aKOH
JI. 1. MeHnneneeBa, Teopusi CTPOCHHSI opraHmdyeckux BemectB A. M. bytieposa,
3aKOH COXPAaHEHMUS MAcChl BELUIECTB, 3aKOH COXPAHEHMSI U TIPEBPALLECHUS SHEPTUU TIPH
XUMUYECKUX  pPEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK  XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHMMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUW; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuii, TepPMOJUHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUS,
O B3aMMHOM BIIUSIHUA aTOMOB M TPYII aTOMOB B MOJIEKYyJax (MHIYyKTUBHBIA U
Me3oMepHbIil 3ddexTri, opuentantel | u Il pona); dakxronornueckue cBenaeHHs o
CBOMCTBax, COCTaBe, MOJYy4YEHUH U O€30MaCHOM HCIIOJIb30BAHUU BaXKHEHIIMX
OpPraHUYECKUX BEIIECTB B OBITY M IPAKTHUECKON AESITENBbHOCTH YeJIOBEKa, OOLIMX
HAayYHBIX TPUHIMIIAX XUMHUYECKOTO TPOM3BOJACTBA (HA MpUMEpPE MPOU3BOJICTBA
MeTaHoJia, iepepadboTku HePTH);

c()OPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpHbIC MPU3HAKUA TOHATHM,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, MCHOJIb30BATh COOTBETCTBYIOIIME MOHSATUSA MPH
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAaHMYECKUX COEANHEHU;

c(hOpMHUPOBAHHOCTH YMECHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYK) CHUMBOJIMKY IS COCTABJIEHUS MOJICKYJIAPHBIX WU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (GOPMYI OpPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIUN U PACKPHIBATH MX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakumii NIOCPEICTBOM COCTABJICHHUSI
ANIEKTPOHHOTrO OanaHca »dTUX peaklMil, peakuuid HMOHHOro oOOMeHa MyTEéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB ISl MILTFOCTPALUU MX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;



c(OPMHUPOBAHHOCTh YMEHHUM: YCTAHABIMUBATh MPUHAMICKHOCTh H3YUEHHBIX
OPTaHWYECKUX BEIIECTB IO MX COCTaBy H CTPOCHHUIO K ONpPEACIEHHOMY
KJIacCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 10 CHCTEMAaTHYECKOU
Homenknarype (IUPAC) u mpuBOIWTH TpHUBHAIbHBIE Ha3BaHUS [JI OTICIBHBIX
IpeCcTaBUTENIed OPraHUYEeCKUX BELIECTB (STUJICH, alleTUJICH, TOJIyOJl, TJIMIICPHH,
ATUWICHTJIUKONb, (eHod, dopManbaeruy, aueTanbIeruj, ameToH, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEapUHOBAs, OJCHHOBAsS, MAIBMUTHHOBAS KHCIIOTHI,
TJIAIAH, aJIaHWH, MaibTo3a, (HPyKTO3a, aHWIWH, TWBHHII, HW3OMPEH, XJOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOPMHUPOBAHHOCTh yYMEHHUSI OMNPENEIATh BUJl XUMHUYECKOH CBA3M B
OpTaHUYECKUX COCAMHEHUSAX (KOBAJICHTHAs W WOHHAs CBS3b, O- W T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemiecTB A. M. bytiepoBa st 00ObsSCHEHHUS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3UICCKUE
U XHUMHYECKHE CBONCTBA THUNUYHBIX TIPEICTABUTENICH PpA3IMYHBIX KJIACCOB
OpraHUYECKUX BEIICCTB: AJIKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJKAIUCHOB, AJIKUHOB,
apOMaTUYECKHX YTJIEBOJOPOJIOB, CIHMPTOB, albJETHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHHH K aMHHOB,
aMUHOKHUCIIOT, OCIIKOB, yIIEBOAOB (MOHO-, TU- U TIOJIMCAXaPHIOB), HIUTFOCTPUPOBATH
TCHETHYECKYIO CBS3b MEXIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHYECKUX
PEaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TIOJATBEPkKAATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT
KPaTHOCTH M TUTIa KOBAJICHTHOH CBSI3U (G- M T-CBS3M), B3AUMHOTO BIIMSIHHSI aTOMOB H
TPYII aTOMOB B MOJIEKYJaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
ChIpbs (HE(DTh, IPUPOAHBIN Ta3, YTOJIb), CIIOCOOBI €r0 MEPEepadOTKU M MPAKTHIECKOE
MIpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHUM O €CTeCTBEHHO-HAay4YHBIX
METO/JaX TMO3HaHUS — HAOIIOJCHUM, WU3MEPEHUHU, MOJCIMPOBAHUU, DKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) W YMEHUS IPUMEHSTH 9TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OTIEPAIMHM MBICTUTEIHHON
NEeSTENbHOCTY — aHalIM3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3alluIo,
BBISIBJICHUE MPUYUHHO-CIEICTBEHHBIX CBA3EH — N1 M3Y4YEHUS! CBOMCTB BEILIECTB U
XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHWI: BBISIBISATH B3aMMOCBSI3h XUMHUYECKUX 3HAHUU C
NOHATUSIMU W TPEACTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS



0ojiee OCO3HAaHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTepUajIbHOrO €JAMHCTBA MHUDA,
UCIIOJB30BaTh CHUCTEMHBIC 3HAHUS IO OPTraHUYECKON XUMHUHU i OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUUYECKUM (OopMysiam
U YpPaBHEHHUSIM XMMHYECKUX PEaKIMil C HUCHOJIb30BaHUEM (DU3UUYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUYEThl MO HAXOXKJICHUIO XUMHUYECKOU (HOpMYJIbI
BEIIIECTBA IO W3BECTHBIM MACCOBBIM JIOJSIM XHWMHYECKHUX 3JIEMEHTOB, MPOIYyKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH C
MO3ULIUNA SKOJOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEATEeIbHOCTU YEJIOBEKa, CBA3aHHOW C TMepepadOTKON BEIECTB, HCIOJIb30BAThH
MOJIYYCHHBIC 3HAHUS NJI1 NMPUHSATUS TPAMOTHBIX PEIICHHM MpoOJieM B CUTYyallusX,
CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUM: CaMOCTOSATEIBHO IUJIAHUPOBATh M MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJy4yeHHEe U U3YYCHUE CBOWMCTB OpPraHUYECKHUX
BCIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB PaA3JIMUHBIX KJIACCOB U
KUCJIOPOACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PELICHUE HKCIEPUMEHTAIbHbBIX
3a/lad 10 PAcCMO3HAaBAaHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJCHHEM TIPABUII
O0e3omacHoro oOpamieHusi ¢ BelIecTBAaMU U JTAOOPATOPHBIM  000PY/IOBaHUEM,
dbopmynupoBaTh 1€JIb UCCIAEAOBaHUS, TNPEACTaBIATh B pa3IUuyHON  (opme
pe3yabTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOI0/IaTh TMpaBUiia SKOJOTUYECKU I1eJIeCO00pPa3HOro TMOBEAEHUS B OBITY U
TPYAOBOM JEATEILHOCTU B IEJSAX COXPAHEHUS CBOETO 3/I0POBBS, OKpYKaroIen
MIPUPOTHON CPEJIbl U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHSA,

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JICMCTBUS Ha JKUBBIE OPTaHU3MBbI
OIPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs cMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11EJIE€CO00PAa3HOCTh TMPUMEHEHUS OPTaHMYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOIIEHHUS PUCK-TIONh3a;

c(hOPMHUPOBAHHOCTh yYMEHUN: OCYIIECTBIISITh II€JICHANIPABICHHBIA IMMOUCK
XUMUYECKON MH(POpPMAIMU B PA3JIUYHBIX MCTOYHHMKAX (HAy4YHAs U y4eOHO-HaydHas
JTUTEpaTypa, CpelcTBa MaccoBoii mH(popmanuu, UHTEpHET U ApyrHe), KPUTHUECKH
aHAJIM3UPOBATh XUMUYECKYI0 MHGOpPMAIHIO, epepadbarbiBaTh €€ W HCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOi XUMHUH
. https://resh.edu.ru
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPTaHUYECKUX coeauHeHuii A. M 8 https. s yaklass. i
' 5 P p a T http://all-met.narod.ru
yrieposa http://www.xumuk.ru
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Pa3nes 2. Yriesogopoabl
https://resh.edu.ru
21 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 https://www.yaklass.ru
' LUKJIOATKAHEI http://all-met.narod.ru
http://www.xumuk.ru
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' QJIKaINEHBI, AJTKUHBI http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
2.3 Apomatndeckue yriieBoI0po bl (apeHbl) 8 1 It yi <l
' p yr FOPOJIBT {ap http://all-met.narod.ru
http://www.xumuk.ru
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX https://vesh.edu. i
24 pHp r P 4 https://www.yaklass.ru
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' ANOTCHIIPOM3BOJIHBIC YTIICBOAOPOLOB http://all-met.narod.ru
http://www.xumuk.ru
Wroro no pazueny 35
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
https://resh.edu.ru
https://www.yaklass.ru
A . 11
3 Cruptet. Oeron http://all-met.narod.ru
http://www.xumuk.ru
K ) https://resh.edu.ru
apOOHUIILHBIC COCTUHEHHUS: aJIbJICTUABI U
https://www.yaklass.ru
3.2 keToHbl. KapOoHoBbIe KUCHA0THL. Cll05KHbBIE 21 _
K http://all-met.narod.ru
d¢upsr. Kupst http://www.xumuk.ru
https://resh.edu.ru
https://www.yaklass.ru
3.3 YIIeBOET 9 http://all-met.narod.ru
http://www.xumuk.ru
Hroro no paszneny 41
Pa3nen 4. A3oTcoaep:kaime opranudeckue coelMHeHust
https://resh.edu.ru
https://www.yaklass.ru
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. BICOKOMOJIEKYJIIPHbIE COSTUHEHUS http://all-met.narod.ru
http://www.xumuk.ru
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabnbie | IlpakTuueckn
n/n Bcero U3y4YeHHs o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsl
[IpenMeT 1 3HaYE€HHE OPraHUYECKOMN http://www.xumuk.ru
1 XHUMMWH, IIPEACTABIECHHUE O 1 http://all-met.narod.ru
MHOT000pa3iH OPraHuYeCKUuX 01.09.2023 | https://www.yaklass.ru
COCIMHEHUN https://resh.edu.ru
aﬂeKTpOHHoe CTPOCHHME aTOMa yrjiepoaa https://resh.edu.ru
5 (ocHOBHOE U BO30YXKIEHHOE 1 https://www.yaklass.ru
cocTosiHus ). BaeHTHBIE BO3MOKHOCTH 06.09.2023 | http://all-met.narod.ru
aTroMa yriepoja http://WWW.XUﬂ]Uk.rU
https://resh.edu.ru
3 XuMH4YecKasi CBSI3b B OPraHMuECKUX 1
https://www.yaklass.ru
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COCTMHEHHAX. MeXaHNU3MBbI 06.09.2023 | http://all-met.narod.ru
00pa3oBaHus KOBAJICHTHOU CBSI3H, http://www.xumuk.ru
CrocoObl pa3pbiBa cBsI3eH
https://resh.edu.ru
4 Teopust cTpoeHUs OPraHUuYECKUX https://www.yaklass.ru
coenuuaeHnii A. M. Bytineposa 08.09.2023 | http://all-met.narod.ru
http://www.xumuk.ru
Bunel nzomepun: CTpyKTypHas, https://resh.edu.ru
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE https://www.yaklass.ru
3¢ }EKTH B MOJIEKYJIaX OPraHUYECKHUX 13.09.2023 | http://all-met.narod.ru
COCIMHEHUN http://www.xumuk.ru
[IpencraBnenue o kinaccupuKauu u https://resh.edu.ru
6 CUCTeMaTUYeCKasi HOMEHKJIAaTypa https://wwivr.yaklass.ru
13.09.2023 | http://all-met.narod.ru
(IUPAC) opraHn4eckux BEIICCTB hit://www.xumuk.ru
https://resh.edu.ru
7 Knaccugukanus peakiuii B https://www.yaklass.ru
OPraHUYEeCcKO XUMHU 15.09.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
8 CucremaTu3aiys U 0000IIeHHe 3HAHUN https://www.yaklass.ru
10 TeMe 20.09.2023 | http://all-met.narod.ru
http://www.xumuk.ru
AJKaHBI: TOMOJIOTHUECKHH psiji, 001Iast https://resh.edu.ru
9 dbopMyna, HOMEHKIIATypa 1 U30MepHs, https://www.yaklass.ru
ANIEKTPOHHOE M POCTPAHCTBEHHOE 20.09.2023 | http://all-met.narod.ru
CTPOCHHUE MOJICKYJI http://www.xumuk.ru
. https://resh.edu.ru
10 ®dusndeckue 1 XUMHUECKHE CBOMCTBA httos:/www.yaklass. iU
AJKaHOB 22.09.2023
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HaXO}K,IleHI/IC AJIKaHOB B ITPHUPOAC.

https://resh.edu.ru

https://www.yaklass.ru

11 CnocoObI MoTy4YeHus: U IPUMEHEHNE 97092023 | htto://all-met.narod.ru
alkaHoB http://www.xumuk.ru
[uxnoankansl: obmas hopmyia,

https://resh.edu.ru
HOMEHKJIATypa U U30MEepHs,
12 O0COOCHHOCTH CTPOCHHUS U XUMHUYECKHUX hutps:firesva.yaklass. i

. 27.09.2023 | http://all-met.narod.ru
CBOICTB, CITIOCOOBI IOJyYEHUS U http:/AWW.XUmUK.fu
HpUMEHEHNUE
Pemenune pacu€tHbIx 3a1a4 Ha
orpezeNieHue MOJIEKYIIpHON (HOpPMYIIbI https://resh.edu.ru

13 OPraHUYECKOro BEUIECTBA 10 MACCOBBIM https://www.yaklass.ru
ZIOJIAM aTOMOB JJIEMEHTOB, BXOIAIIUX B 29.09.2023 | http://all-met.narod.ru
ero cocras. CHCTeMaTU3aIHs 1 http://www.xumuk.ru
000011IeHIE 3HAHHH 10 TEME
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011ast
dbopmysa, HOMEHKJIATypa, SJIEKTPOHHOE https://vesh.edu.ru

14 Y POCTPAHCTBEHHOE CTPOCHUE https. e yaklass.

04.10.2023 | http://all-met.narod.ru
MouiekyJl. CTpYKTypHast ¥ IIUC-TPaHC- hitp:/AMew.xumuk.ru
M30MepHs aJKEHOB
https://resh.edu.ru

15 dusnyeckre U XUMHUYECKIE CBOMCTBA https://www.yaklass.ru

ankeHoB. [IpaBmiio MapkoBHHKOBA 04.10.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

16 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE https://www.yaklass.ru
aJIKCHOB 06.10.2023 | http://all-met.narod.ru

http://www.xumuk.ru
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17

[TpakTrueckas padora Ne 1 mo Teme
"[Tony4yeHue 3TUSICHA U U3YYEHUE €T

https://resh.edu.ru

https://www.yaklass.ru

e 18.10.2023 | http://all-met.narod.ru
CcBOUCTB http://www.xumuk.ru
p .. https://resh.edu.ru
€lICHHUE pacu€THBIX 3a7a4 Ha
18 orpezesieHue MOJIEKYIIpHOU (HOpMyIIbI https:/hmaw. yaklass.u
18.10.2023 | http://all-met.narod.ru
OPraHNYeCcKOro BEIIECTBA http:/fwww.xumuk.ru
A ) n https://resh.edu.ru
JIKaJUEHBI: CONPSIAKEHHDIE,
19 M30JIMPOBaHHbIC, KYMYJIHPOBAHHBIE. https://www.yaklass.ru
’ 20.10.2023 | http://all-met.narod.ru
OCc0OCHHOCTH AJIEKTPOHHOTO CTPOCHUS htto://www . xumuk.ru
https://resh.edu.ru
20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX https://www.yaklass.ru
JINEHOB 25.10.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
21 CnocoObl MMOJIYy4YCHUS 1 IPUMCHCHUC https://www.yaklass.ru
aJIKaJINCHOB 25.10.2023 | http://all-met.narod.ru
http://www.xumuk.ru
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as https://resh.edu.ru
99 bopmyna, HOMEHKIATypa, JEKTPOHHOE https://www.yaklass.ru
U IPOCTPAHCTBEHHOE CTPOCHUE 27.10.2023 | http://all-met.narod.ru
MOJIEKYIT, pU3NIECKHE CBOMCTBA http://www.xumuk.ru
https://resh.edu.ru
23 XuMHYECKUEe CBOMCTBA AIKWHOB https://www.yaklass.u
01.11.2023 | http://all-met.narod.ru
http://www.xumuk.ru
24 KauecTBeHHBIE peakIMK HA TPOUHYIO https://resh.edu.ru
CBA3b 01.11.2023 | https://www.yaklass.ru
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http://all-met.narod.ru

http://www.xumuk.ru

CriocoObI mosTydeHus 1 IPUMEHEHNE

https://resh.edu.ru

https://www.yaklass.ru

25 AJKMHOB 03.11.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

26 Pewenune 3amau: pac4€rsl 1o https://www.yaklass.ru

YPaBHEHUIO XMMHUUYECKOM peaKkiuu 08.11.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

97 Cucremaruzanus 1 0000IIeHe 3HAHNN https://www.yaklass.ru

10 TEME 08.11.2023 | http://all-met.narod.ru
http://www.xumuk.ru
ApEHBI: TOMOJIOTHYECKUH PSIJI, 00IIIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE https://resh.edu.ru
28 U TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ nttps:/fas.yaklass.
10.11.2023 | http://all-met.narod.ru
6erona U TOJIyOJ1a, UX (pU3NYecKue hit://www.xumuk.ru
CBOMCTBA
https://resh.edu.ru
29 XHWMH4YECKUE CBOMCTBA aPEHOB: https://www.yaklass.ru
peaklMy 3aMenIeHUs 15.11.2023 | http://all-met.narod.ru
http://www.xumuk.ru
X o ) https://resh.edu.ru
UMHUYECKHE CBOWCTBA apCHOB:
30 peaklMy MPUCOEANHEHUS, OKUCIICHUE https://wwwv.yaklass.ru
’ 15.11.2023 | http://all-met.narod.ru
romooros Genzona http://www.xumuk.ru
. https://resh.edu.ru
31 OCo0EHHOCTH XUMHYESCKUX CBOICTB httos:/Awww.yaklass. U
CTHpOJIa 17.11.2023

http://all-met.narod.ru
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Pemrenne paC‘léTHBIX 3aJa4 Ha

https://resh.edu.ru

https://www.yaklass.ru

32 OTpeIeTICHUE MOJICKYJIIPHOIN (hOPMYITbI 29112023 | http://all-met.narod.ru
OpPraHUYECKOT0 BEIeCTBa http://www.xumuk.ru
https://resh.edu.ru
33 CrocoObI MoTy4YeHus: U IPUMEHEHNE https://www.yaklass.ru
apCHOB 29.11.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
34 ['eneTnueckas CBA3b MEXKAY https://www.yaklass.ru
Pa3IMYHBIME KJIaCCaMH YTIIEBOIOPOIOB 01.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
N https://resh.edu.ru
Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
35 e https://www.yaklass.ru
PCAKIIHH. LHCTEMATH3AMIE 1 06.12.2023 | http://all-met.narod.ru
000011ICHIE 3HAHUM 10 TEME http:/Aww.xumuk.ru
https://resh.edu.ru
36 [Tpupoausiii ra3. [lonytHsle HedTAHBIE https://www.yaklass.ru
rassl 06.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
37 KaMeHHBII yronb U NpOIyKThI €70 https://www.yaklass.ru
nepepaboTKu 08.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
Hedtb 1 criocobs! €€ mepepaboTKH. https://resh.edu.ru
38 n 6 https://www.yaklass.ru
PUMCHCHHC MPOAYKTOB HCpepaboTKH 13.12.2023 | http://all-met.narod.ru
HeQTH http://www.xumuk.ru
https://resh.edu.ru
39 ['eHeTHUECKas CBS3h MEXKITY

https://www.yaklass.ru
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pa3IMYHBIME KIIACCAMH YTIIEBOAOPOIOB 13.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
r ) https://resh.edu.ru
aJIOTE€HOMNPOU3BO/IHbBIE YTIIEBOJI0POJIOB:
40 DJIEKTPOHHOE CTPOEHHUE; PEAKIIAN https://www.yaklass.ru
P P > peaidl 15.12.2023 | http://all-met.narod.ru
3aMeIlEeHUs TajloreHa hitt: /AW xUmuK.ru
JelicTBue menoveit Ha https://resh.edu.ru
41 raJoreHIpou3BoAHbIe. B3aumoneicreue https://www.yaklass.ru
JIATAJIOTEHAIKAHOB C MATHUEM U 20.12.2023 | http://all-met.narod.ru
LHUHKOM http://www.xumuk.ru
https://resh.edu.ru
42 Cucremaruzanuusa U 0000IIeHNE 3HAHU https://www.yaklass.ru
110 pazueny "VrieBomaopoib” 20.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
43 KonTposnbHas pabora no teme https://www.yaklass.ru
"VYrneBonopoasr" 22.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
o https://resh.edu.ru
TOMOJIOTUYECKHH psJl, oOmras hopmyra,
44 CTPOEHHE MOJEKYII, U30MEPUI hitps://www. yaklass.ru
P - P, 27.12.2023 | http://all-met.narod.ru
HOMEHKJIaTypa, Kiaccudukanus, hitt://www.xUmuK.ru
buznyeckue cBoiicTa
https://resh.edu.ru
45 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX https://www.yaklass.ru
OJIHOATOMHBIX CIIUPTOB 27.12.2023 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
CrniocoOblI MostydeHus U IpUMeHEeHue
46 https://www.yaklass.ru
OJTHOATOMHBIX CITUPTOB 29.12.2023

http://all-met.narod.ru



http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/

http://www.xumuk.ru

[IpocTeie a¢upbl: HOMEHKIIaTypa U

https://resh.edu.ru

https://www.yaklass.ru

47 u3oMepusl, oco6e£{HOCTI/I (busznuecKkux u 10.01.2024 | http://all-met.narod.ru

XUMHIICCKIX CBOUCTB http://www.xumuk.ru
) https://resh.edu.ru
MHOT0aTOMHBIEC CITUPTHI:

48 . https://www.yaklass.ru
THITCHTTIHIOIE 1 TTHICPHH, HX 10.01.2024 | http://all-met.narod.ru
(bU3HYEeCKHEe U XUMUYECKHUE CBOMCTBA http://www.xumuk.ru

https://resh.edu.ru

49 CrniocoOblI MoTy4eHus U IpUMEHEHUe https://www.yaklass.ru
MHOI'0aTOMHBIX CIIMPTOB 12.01.2024 | http://all-met.narod.ru

http://www.xumuk.ru
. https://resh.edu.ru
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 b N T https://www.yaklass.ru
W3UYECKHE CBOMCTBA. TOKCHYHOCTD 17.01.2024 | http://all-met.narod.ru
(enona http://www.xumuk.ru
https://resh.edu.ru

51 x . o https://www.yaklass.ru

AMHYECKHE CBOICTBA (heHOoIIa 17.01.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

59 CriocoOsblI MoTydeHus U IpUMeHEHUe https://www.yaklass.ru
¢enomna 19.01.2024 | http://all-met.narod.ru

http://www.xumuk.ru
[IpakTuueckast pabora Ne 2. Pemenue https://resh.edu.u

53 https://www.yaklass.ru

3KCHCpI/IMeHTaJ'IBHBI): 3a/1a4 110 TEME 24.01.2024 | http://all-met.narod.ru
CrnpTet 1 derombl http://www.xumuk.ru
54 Cucremarusanuus U 00001eHrE 3HAHU https://resh.edu.u

https://www.yaklass.ru
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10 TEME 24.01.2024 | http://all-met.narod.ru
http://www.xumuk.ru
AJIBI[CFI/II[H M KCTOHBI: 3JICKTPOHHOC https://resh.edu.ru
55 CTpOCHHE KapOOHMIILHOU TPYIIIIHL; https://www.yaklass.ru
FOMOJIOTUYECKHUE PSIIbI, 001Iast 26.01.2024 | http://all-met.narod.ru
dbopmyia, ©30MepHsl 1 HOMEHKJIaTypa http://www.xumuk.ru
https://resh.edu.ru
56 AJNbIIETUIb M KETOHBI: (PU3UIECKUe https://www.yaklass.ru
CBOMCTBA; PEAKIMU IIPUCOETUHEHHS 31.01.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
57 Peakiuu oKHCIICHUS U KaUEeCTBEHHDBIC https://www.yaklass.ru
peaKIuy albIEruI0B U KETOHOB 31.01.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
58 Crioco0b!I TOTyYeHUSs aTbACTUIOB U https://www.yaklass.ru
KETOHOB 02.02.2024 | http://all-met.narod.ru
http://www.xumuk.ru
OIHOOCHOBHBIE TIPEIETbHBIE https://resh.edu.ru
59 KapOOHOBBIE KHUCIIOTEI, 0COOEHHOCTH hitps://www. yaklass.ru
P ’ 07.02.2024 | http://all-met.narod.ru
CTPOCHHA MX MOJICKY ]I http://www.xumuk.ru
H3oMepus u HOMEHKIaTypa https://resh.edu.ru
60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE https:/wwv.yaklass.ru
pv ’ 07.02.2024 | http://all-met.narod.ru
cBOMCTBA http://www.xumuk.ru
https://resh.edu.ru
61 XHUMHYECKUE CBOMCTBA MTPEAEIIBHBIX https://www.yaklass.ru
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT 09.02.2024 | http://all-met.narod.ru

http://www.xumuk.ru
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62

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHUCI0Thl. MHOrOOOpasue kapOOHOBBIX

https://resh.edu.ru

https://www.yaklass.ru

14.02.2024 | http://all-met.narod.ru
Kuenor http://www.xumuk.ru
Oco0EHHOCTH CBOMCTB: HEMPEICTbHBIX
https://resh.edu.ru
Y apOMaTHYECKUX KapOOHOBBIX,
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX hutps:firsva.yaklass. i
’ 14.02.2024 | http://all-met.narod.ru
kuciort. [IpencraBurenu BoICIINX hittp: /AW, Xumuk.ru
KapOOHOBBIX KHUCIIOT
https://resh.edu.ru
64 [ToHsiTHE O MPOU3BOIHBIX KapOOHOBBIX https://www.yaklass.ru
KHCJIOT 16.02.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
65 CrniocoOblI MoTy4eHus U IpUMEHEHUe https://www.yaklass.ru
KapOOHOBBIX KHUCIIOT 28.02.2024 | http://all-met.narod.ru
http://www.xumuk.ru
. . https://resh.edu.ru
CrnosxHble 3(hUpBI: TOMOJIOTHYECKUN
66 psiz, obmas popmyiia, H30Mepus U https://wwivr.yaklass.ru
’ ’ 28.02.2024 | http://all-met.narod.ru
HOMCHKJIaTypa http://www.xumuk.ru
https://resh.edu.ru
67 dusznueckre 1 XMMHUYECKHE CBOMCTBA https://www.yaklass.ru
s¢bupos 01.03.2024 | http://all-met.narod.ru
http://www.xumuk.ru
Pemenue pacu€THbIxX 3a1a4: 110 https://resh.edu.ru
68 YPaBHEHUIO XUMHUUYECKOU PEaKLIUK, Ha https://www.yaklass.ru
OIpe/ieTICHuEe MOJIEKYIIAPHOH (popMyItbl 06.03.2024 | http://all-met.narod.ru
OpraHUYECKOro BEIIECTBA http://www.xumuk.ru
69 [IpakTuueckas padora Ne 3. Pemenue https://resh.edu.ru
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OKCIIEPUMEHTAIBHBIX 3324 [10 TEME 06.03.2024 | https://www.yaklass.ru
"KapGoHOBbIe KUCAOTHI. CIIOXKHbIE http://all-met.narod.ru
3¢bups" http://www.xumuk.ru
https://resh.edu.ru
70 Kupsr: ctpoenue, puzndeckue u https://www.yaklass.ru
XMMHYECKHE CBOMCTBA (THUIPOIIH3) 08.03.2024 | http://all-met.narod.ru
http://www.xumuk.ru
o https://resh.edu.ru
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COJZIEPKAIINX OCTATKH HENPEIEIbHBIX https://www.yaklass.ru
AeprE bed 13.03.2024 | http://all-met.narod.ru
JKUPHBIX KHCIIOT. JKUPBI B IPUPOIC hit://www.xumuk.ru
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX https://resh.edu.ru
79 KHCJIOT, UX MOJOIIee JESHCTBHE. https://www.yaklass.ru
[ToHATHE O CUHTETUYECKUX MOIOIIHAX 13.03.2024 | http://all-met.narod.ru
cpenctBax (CMC) http://www.xumuk.ru
r https://resh.edu.ru
€HETHUYECKasl CBSI3b YIIIEBOJIOPOIOB U
73 S KALIX ODIAHIECKIX https://www.yaklass.ru
CJIOPOACOACATIIIX Op ec 15.03.2024 | http://all-met.narod.ru
BeTIeCTR http://www.xumuk.ru
https://resh.edu.ru
74 Pacuérsl o ypaBHEHUSAM XUMUYECKUX https://www.yaklass.ru
peaxkuun 20.03.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
75 Cucremaruzanusa 1 0000IIIeHNE 3HAHUN https://www.yaklass.ru
10 TEME 20.03.2024 | http://all-met.narod.ru
http://www.xumuk.ru
OO0m1as XxapaKTepUCTUKa YTJIEBOJIOB U https://resh.edu.ru
76 KjaccupuKaus yriesonos (MOHO-, IH- https://www.yaklass.ru
¢uxamus yriesomos ( , A 22 03.2024 p y

)41 nonncaxapﬂ,um)

http://all-met.narod.ru
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Monocaxapuabl: pu3NYeCKue CBOWCTBA

https://resh.edu.ru

https://www.yaklass.ru

" Y HaXOXJEHUE B IPUPOJIE 27.03.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

78 [IpumeHeHue riaoKo3bl, €€ 3HaYCHUE B https://www.yaklass.ru

KHM3HENEATEILHOCTH OPraHu3Ma 27.03.2024 | http://all-met.narod.ru
http://www.xumuk.ru
. https://resh.edu.ru
Jucaxapuapl: caxaposa, MajabT03a U
79 nakTo3a. HaxoxaeHnue B IpUpoOJIE U https://wwiw.yaklass.ru
29.03.2024 | http://all-met.narod.ru
TIPUMCHCHHC MCaxapniios http://www.xumuk.ru
. https://resh.edu.ru
[Tonucaxapuasl: CTpOCHUE
80 MaKpOMOJICKYIT, (PU3HUCCKHE U hitps:/hnaa.yaklass. i
" 03.04.2024 | http://all-met.narod.ru
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE hitp:/Avww.xumuk.ru
https://resh.edu.ru

81 [TonsiTrie 06 UCKYCCTBEHHBIX BOJOKHAX https://wwivr.yaklass.ru

03.04.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

Pemenne pacueTHbIX 3a1a4 Ha

82 oTpezieNieHUe JI0JIM BBIXOAA MPOIyKTa https://wwwr.yaklass.ru

05.04.2024 | http://all-met.narod.ru

peaklMK OT TEOPETUYECKHA BO3MOKHOTO hitp:/Avww.xumuk.ru
https://resh.edu.ru

83 CucreMaruzaiys 1 0000IIeHe 3HAHUHI https://www.yaklass.ru

10 pasjeiy 17.04.2024 | http://all-met.narod.ru
http://www.xumuk.ru

84 Konrpoabnas pabora 1mo reme ltps.Jreh.e0u.1L

https://www.yaklass.ru
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"KucnopoacoaepKaliue OpraHndecKue 17.04.2024 | http://all-met.narod.ru
coenuHeHus" http://www.xumuk.ru
_ https://resh.edu.ru
AMUHBL: KTacCUpUKAIHS, CTPOCHUE
https://www.yaklass.ru
85 MOJIEKYII, o011as popmyia, H30Me£)ml, 10.04.2024 | htto://all-met.narod.ru
HOMEHKJIaTypa U (PU3NYECKHUE CBONCTBA hito:/Aww.xumuk.ru
https://resh.edu.ru
XUMHYECKUE CBOMCTBA annu(aTHIecKux https://www.yaklass.ru
86 aMHHOB 24.04.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
AHUIMH: CTPOEHNE aHWIINHA,
. https://www.yaklass.ru
87 0COOEHHOCTH XUMUYECKUX CBOMCTB 24.04.2024 | hitp://all-met.narod.ru
aHujInHa http://www.xumuk.ru
https://resh.edu.ru
88 CnocoObI Moy4YeHus: ¥ IpUMEHEHNE https://www.yaklass.ru
anu@aTuyecKux aMMHOB 26.04.2024 | http://all-met.narod.ru
http://www.xumuk.ru
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1 https://resh.edu.ru
89 nu3zomepus, (pu3nuecKrue CBOMCTBa. https://www.yaklass.ru
OtesbHBIE TPEACTABUTENH Ol- 01.05.2024 | http://all-met.narod.ru
AMHHOKHUCIIOT http://www.xumuk.ru
XHUMHUYECKHE CBOMICTBA aMHHOKHCIIOT, https://resh.edu.ru
90 X OHMOJIOTUYECKOE 3HAUYCHHUE https://www.yaklass.ru
aMHHOKHUCIIOT. CHHTE3 ¥ THJIPOJIH3 01.05.2024 | http://all-met.narod.ru
MEIITUI0B http://www.xumuk.ru
https://resh.edu.ru
01 benku kak npupoHbIE OJINMEpHI; https://www.yaklass.ru
CTPYKTYPBI OEIKOB 03.05.2024 | http://all-met.narod.ru

http://www.xumuk.ru
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https://resh.edu.ru

https://www.yaklass.ru

92 XHUMHYECKHE CBONCTBA OEITKOB 08.05.2024 | http:/all-met.narod.ru
http://www.xumuk.ru
A3o0Tcoaepkaliye reTepolKInIecKue https://resh.edu.ru
93 coeuHeHus. HyKIIeMHOBBIE KUCIIOTHI: https://www.yaklass.ru
COCTaB, CTPOEHUE U OUOJOIHIECKas 08.05.2024 | http://all-met.narod.ru
pOIB http://www.xumuk.ru
[TpakTnueckas padora Ne 4. Pemienue https://resh.edu.ru
94 JKCTIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME https://www.yaklass.ru
"A30TCOA€EpKAIIE OPraHUUECKHIE 10.05.2024 | http://all-met.narod.ru
coenuueHus" http://www.xumuk.ru
[TpakTnueckas padora Ne 5. Pemienue https://resh.edu.ru
95 JKCTIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME https://www.yaklass.ru
"Pacro3HaBaHKe OPraHMYECKUX 15.05.2024 | http://all-met.narod.ru
coeMHeHni" http://www.xumuk.ru
K https://resh.edu.ru
OHTpOJIbHAs paboTa Mo TeMe
96 "A30TCOAEpPKAIINE OPraHUUYECKHE https://wwivr.yaklass.ru
P " H P 15.05.2024 | http://all-met.narod.ru
COCAMHCHNA http://www.xumuk.ru
OCHOBHBIE TIOHATHS XUMHHU https://resh.edu.ru
97 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U https://www.yaklass.ru
METO/Ibl UX CUHTE3a —II0MMEPHU3aALIUS 17.05.2024 | http://all-met.narod.ru
W IOJIMKOHJIEHCAITUS http://WWW.XUﬁ]Uk.rU
https://resh.edu.ru
08 ITmacTmaccel. YTunuzamus u https://www.yaklass.ru
nepepaboTka MiacTuka 22.05.2024 | http://all-met.narod.ru
http://www.xumuk.ru
99 OnacToMepsl: HaTypaJIbHbBIN https://resh.edu.ru
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CHHTETHYECKUE KayuyKH. Pe3una 22.05.2024 | https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru

Bonokna: HaTypanbHbIe, Egpzfxmdl;i:gss "

100 UCKYCCTBEHHBIE, CHHTETUYECKHE. 94.05.2024 httg' / /all-me'.[vnaro q r.u
[TonmuMeps! crienalbHOTO Ha3HAYCHUS http://www.xumuk.ru
[TpakTuueckast pabota Ne 6. Pemenue Egps:%resh.edu;lu
ps://www.yaklass.ru
101 AKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME _

"Pacro3HaBaHKE TIACTMACC M BOJIOKOH" 29.05.2024 | - hitp:/fall-met.narod.ry
http://www.xumuk.ru

O00011IeHNE U CUCTEMATH3AIUS E::pS:ZreSh'edl;i(rElss :

s:/lwww. Tu
102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe . Y
29.05.2024 | http://all-met.narod.ru

"BbICOKOMOJIEKYJISIPHbIE COSUHEHMS"

http://www.xumuk.ru
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoxa Kourpoasbnbie | IlpakTuyeckn
n/n Bcero U3yYEeHHUs oOpa3oBaTeJibHbIE
padoThI e padoThbl
pecypchl
https://resh.edu.ru
1 AtoMm. CocTaB aTOMHBIX sIEP. 1 https://www.yaklass.ru
Xumnueckuii anement. U30tormsl 04.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YeK 1 https://www.yaklass.ru
aTOMOB, KBaHTOBEIE UM CIIa 04.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
3 Knaccudukamms XuMH4eCKuX 3JIEMEHTOB 1 https://www.yaklass.ru
(s-, p-, d-, f-amemenTBI) 06.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM 1 https://www.yaklass.ru
opOuTaIsiM 11.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
ONeKTpOHHbIE KOH(UTYpaIIH aTOMOB
5 9JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 ey ke
11.09.2024 | http://all-met.narod.ru
COCTOMHIH http://www.xumuk.ru
https://resh.edu.ru
5 DIIeKTPOHHBIE KOH(MUTYpPAITUA HOHOB. 1 https://www.yaklass.ru
DNEeKTPOOTPULIATEILHOCTD 13.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru



https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/

[lepuonnueckuii 3akon u [lepronuueckas
cucTeMa XuMHYecKux sneMeHToB Jl. H.

https://resh.edu.ru

https://www.yaklass.ru

5
Meneseesa, CBA3b C COBPEMEHHOIM 18.09.2024 | http://all-met.narod.ru
TEOpHEN CTPOCHHS aTOMOB http://www.xumuk.ru
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB https://resh.edu.ru
8 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX https://www.yaklass.ru
UMM IPOCTBIX U CJIOXKHBIX BEIIECTB I10 18.09.2024 | http://all-met.narod.ru
rpyIIaM U nepuoaam http://www.xumuk.ru
https://resh.edu.ru
9 CucremaTu3zanus U 0000IIeHHEe 3HAHUN https://www.yaklass.ru
0 TEME 20.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru
Bunbl xuMudeckoii cBs3u. MexaHU3MBbI https://resh.edu.ru
10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://www.yaklass.ru
BonopoaHast cBsi3b. MexXMOEKyISIpHbIE 25.09.2024 | http://all-met.narod.ru
B3aUMOJICUCTBUSA http://www.xumuk.ru
BaneHnTHOCTB U BaJIeHTHBIE BOZMOKHOCTH https://resh.edu.ru
11 aToMOB. CBS3b DJIEKTPOHHOM CTPYKTYpPBI https://www.yaklass.ru
MOJIEKYJI C UX TEOMETPUYECKUM 25.09.2024 | http://all-met.narod.ru
CTPOEHUEM http://www.xumuk.ru
https://resh.edu.ru
12 IIpencraBieHuss 0 KOMIUIEKCHBIX https://www.yaklass.ru
COCTMHEHMSX: COCTaB U HOMEHKJIATypa 27.09.2024 | http://all-met.narod.ru
http://www.xumuk.ru
BemecTsa MosIeKyIApHOToO U https://resh.edu.ru
13 HEMOJIEKYJIIPHOIO CTPOEHMUs. THIIbI https://www.yaklass.ru
KPUCTAJTIMYECKUX PELIETOK U CBOMCTBA 02.10.2024 | http://all-met.narod.ru
BEILECTB http://www.xumuk.ru
14 [TonsaTHE O AMCTIEPCHBIX CUCTEMAX. https://resh.edu.ru
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I[IpencTaBiaeHne 0 KOJUIOUIHBIX 02.10.2024 | https://www.yaklass.ru
pacTBopax http://all-met.narod.ru
http://www.xumuk.ru
" ) https://resh.edu.ru
CTHUHHBIE PaCTBOPBI: HACHIIIICHHBIC U
15 HEHACBHIIIICHHBIE, PACTBOPUMOCTb. https:/www.yaklass.ru
’ 04.10.2024 | http://all-met.narod.ru
Kpucramiornpparst http://www.xumuk.ru
https://resh.edu.ru
16 CriocoObI BeIpaKCHHS KOHIICHTPAIUH https://www.yaklass.ru
pacTBOpoB 16.10.2024 | http://all-met.narod.ru
http://www.xumuk.ru
P https://resh.edu.ru
ellIeHUE 3aa4 C UCII0JIb30BaHUEM
17 TIOHSITHI ""MaccoBast 0JIsl pACTBOPEHHOTO https:fhasisosyaklass
non " 16.10.2024 | http://all-met.narod.ru
BemiecTa", "MOJISIpHAs KOHIICHTPAITHS http://www.xumuk.ru
https://resh.edu.ru
18 Knaccugukarus 1 HoMeHKIaTypa https://www.yaklass.ru
HEOPTraHWYECKUX BEIECTB 18.10.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
19 CucreMaruzaiys 1 0000IIeHe 3HAHUHI https://www.yaklass.ru
10 TEME 23.10.2024 | http://all-met.narod.ru
http://www.xumuk.ru
KonTponpHas pabora mo Temam
"Ctpoenue atoma. [lepuognueckuit https://resh.edu.ru
20 3akoH u [leprnonnueckas cucrema https://www.yaklass.ru
XMMHYECKHX d1eMeHTOB 1. U. 23.10.2024 | http://all-met.narod.ru
Menneneea", "CTpoeHHe BENIeCTBA. http://www.xumuk.ru
MHuoroo6pasue BemiecT"
21 Knaccudukanus XuMHUECKUX peaklui B https://resh.edu.ru
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HEOPraHUYECKON ¥ OpraHMYeCKOi 25.10.2024 | https://www.yaklass.ru
XMMUH. 3aKOH COXPAHEHHUS MACCHI http://all-met.narod.ru
BEILECTB; 3aKOH COXPAHEHMs U http://www.xumuk.ru
IpPEeBpaIeHHs] SHEPTUU PU XUMHUECKUX
peaKIusx
https://resh.edu.ru
99 Tennosie 3 PEKTH XUMHUECKUX https://www.yaklass.ru
peaxiuii. TepMOXMMHUUYECKUE YPaBHEHUS 30.10.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
Boruncnenus o ypaBHeHUAM
23 XHMHUCCKHX peaKiuii u https://www.yaklass.ru
30.10.2024 | http://all-met.narod.ru
TEPMOXUMHYECKUM YPaBHEHUSIM htt://www.xumuk.ru
. N https://resh.edu.ru
CKopOoCTbh XMMHUYECKOH peakiuu, eé
24 3aBUCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB. https://wwiw.yaklass.ru
01.11.2024 | http://all-met.narod.ru
Karanu3 u kaTanuzatopsl hitt://Awww.xUmuk.ru
https://resh.edu.ru
25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH ttps:/hwaaw. yaklass.u
06.11.2024 | http://all-met.narod.ru
http://www.xumuk.ru
[TpakTuyeckas padora Ne 1 mo Teme hittps:/resh.edu.ru
26 "BausiHue pa3nuuHbIX GaKTOPOB Ha ttps:/hwaw. yaklass.u
. " 06.11.2024 | http://all-met.narod.ru
CKOPOCTh XUMHUYECKOU PeaKIuu hitt://AWWW.XUMUK.FU
https://resh.edu.ru
97 OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU. https://www.yaklass.ru
XUMHUYECKOE PaBHOBECHE 08.11.2024 | http://all-met.narod.ru
http://www.xumuk.ru
28 [IpakTudeckas pabora Ne 2 o Teme https://resh.edu.ru
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"BimsHue pa3anuHbX (aKTOpOB Ha 20.11.2024 | https://www.yaklass.ru
TIOJIOKEHNE XUMUYECKOTO PaBHOBECHs" http://all-met.narod.ru
http://www.xumuk.ru
5 https://resh.edu.ru
JEKTPOJIMTHYECKAS JTUCCOLIUAIIHSL.
29 CunbHbIe ¥ cina0ble 3JIEKTPOIUTH https:/fwww.yaklass.u
I 1 JICKTPOJIUTBI. 20.11.2024 | http://all-met.narod.ru
Crenens qUCCOLUAIIAN http://www.xumuk.ru
https://resh.edu.ru
HNonnoe npousseaenue Boapl. Cpena
30 BOJHBIX PAaCTBOPOB. BomopoaHbIii hittps:/fwww.yaklass.u
A p POB. BOLOPOA 22.11.2024 | http://all-met.narod.ru
noxasarens (pH) pacteopa http://www.xumuk.ru
o https://resh.edu.ru
I'upponus conent. Peakiun,
31 DOTEKAIOMNIE B DACTEODAX https://www.yaklass.ru
P n P P 27.11.2024 | http://all-met.narod.ru
SJICKTPOJUTOB http://www.xumuk.ru
[TpakTuyeckas padora Ne 3 o Teme https://resh.edu.ru
32 "XHUMHAYECKHE PEAKIINU B PACTBOPAX https:/fwww.yaklass.ru
P ! P P 27.11.2024 | http://all-met.narod.ru
SJICKTPOJUTOB http://www.xumuk.ru
https://resh.edu.ru
OKHUCINTEIHHO-BOCCTAHOBUATEILHEIE
33 eak M. BaxxHelye OKUCIUTEA U https:/fwww.yaklass.ru
peseiH. 29.11.2024 | http:/all-met.narod.ru
BOCCTaHOBUTCIN http://www.xumuk.ru
https://resh.edu.ru
34 MeToa 31eKTPOHHOTO (3JI€KTOHHO- https://www.yaklass.ru
MOHHOTO) Oasanca 04.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
35 DJIEKTPOIN3 PACTBOPOB U PACILIIABOB https://www.yaklass.ru
BEILIECTB 04.12.2024 | http://all-met.narod.ru

http://www.xumuk.ru
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36

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

https://resh.edu.ru

https://www.yaklass.ru

06.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

37 Pemenue 3aay pa3nu4HbIX TUIIOB https://www.yaklass.ru

11.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

38 Cucremarusanus 1 0000IIeHIE 3HAHUN https://www.yaklass.ru
1o TeMe "XHUMHUUECKHE peaKuu" 11.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
39 KoHTposbHas pabora 1o Teme https://www.yaklass.ru
"XuMuueckue peakun" 13.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
ITonoxenue HeMETAIOB B
N https://resh.edu.ru
[lepnonnueckoi cucteMe XuMUYECKHUX
40 snemenToB JI. Y. Menaeneena u hittps:/aww.yaklass.ru
- 18.12.2024 | http://all-met.narod.ru
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. hit://www.xumuk.ru
dusznueckre cCBOMCTBA HEMETAILIOB
https://resh.edu.ru
41 ANnoTponus HeMeTaJuIoB (Ha puMepe https://www.yaklass.ru
KHCII0po/a, cepbl, pocdopa u yriepoaa) 18.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
42 Bonopona: nonydyenue, Gpusndeckue u https://www.yaklass.ru
XUMHUYECKHE CBOMCTBA. ['UapHIbI 20.12.2024 | http://all-met.narod.ru
http://www.xumuk.ru
43 l"anorensl: HaxoXAeHUE B IPUPOJE, https://resh.edu.ru
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CIIOCOOBI [TOIYYEHHS, PUINUECCKHE 25.12.2024 | https://www.yaklass.ru
XUMUYECKHE CBOMCTBRA http://all-met.narod.ru
http://www.xumuk.ru
r N https://resh.edu.ru
aJIOTeHOBOIOPOIbl. BaxkHekmme
44 KHMCIIOPOJICOIEPIKAIINE COSTUHEHHUS https://wwaw.yaklass.
JIopoAcosepaalll 4 25.12.2024 | http://all-met.narod.ru
TajoreHos http://www.xumuk.ru
JlaGopaTopHble U TPOMBITIUICHHBIC https://resh.edu.ru
45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. https://www.yaklass.ru
ITpuMeHeHe TaTOTeHOB M UX 27.12.2024 | http://all-met.narod.ru
COeIMHEHMH http://www.xumuk.ru
[TpakTuueckast paborta Ne 4. Pemenue hittps://resh.edu.ru
46 AKCIEPHUMEHTANIBHBIX 3a7a4 110 TEME https://wwaw.yaklass.ru
s P " 8 08.01.2025 | http://all-met.narod.ru
O CHB http://www.xumuk.ru
Kucnopon: naboparopHsie u https://resh.edu.ru
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYESHHUS, https://www.yaklass.ru
bu3nYecKue U XMMHUYECKUE CBOMCTBRA. 08.01.2025 | http://all-met.narod.ru
Oson. [IpuMeHeHnE KUCIOPOIa U 030HA http://www.xumuk.ru
https://resh.edu.ru
48 OKCHILLL 1 TEDOKCHILL https://www.yaklass.ru
8 P ! 10.01.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
49 Permenue 3a1a4 pa3Iu4YHBIX TUIIOB https:/wwv.yaklass.ru
atp 15.01.2025 | http://all-met.narod.ru
http://www.xumuk.ru
Cepa: HaXOXKJIEHUE B IPUPOJIE, CIIOCOOBI https://resh.edu.ru
50 MOJYYCHHUS, (PUZNUYECCKUE U XUMHYECKHE https://www.yaklass.ru
yeni, 15.01.2025 | . Y

CBOWCTBA

http://all-met.narod.ru
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https://www.yaklass.ru

51 Cepoonopox, Cymbue! 17.01.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

Kucnopoacoaeprxarniiue CoeTMHEHHS
52 cepbl. OCOOEHHOCTH CBOUCTB CEPHOI https://www.yaklass.ru
22.01.2025 | http://all-met.narod.ru
KHCIIOTEI http://www.xumuk.ru
[TpakTuueckast pabota Ne 5. Pemenue https://resh.edu.ru
53 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://wwiw.yaklass.ru
" « " 22.01.2025 | http://all-met.narod.ru
Cepa u €€ coeunerus http://www.xumuk.ru
Asor: https://resh.edu.ru
30T: HaXOXKJICHHUE B MPUPO/IC, CIIOCOOBI
54 MOJyueHusl, PU3NYECKUE U XUMHUYECKHE https. e yaklzse
y X 24.01.2025 | http://all-met.narod.ru
CBOICTBa. AMMUAK, HUTPUIBI http:/Aww.xumuk.ru
K https://resh.edu.ru
HCIIOPOACOEPKAIINE COSAMHEHUS
55 azora. OCOOEHHOCTH CBOMCTB a30THOU https://wwivr.yaklass.ru
29.01.2025 | http://all-met.narod.ru
KHCIIOTEI http://www.xumuk.ru
https://resh.edu.ru

56 IIpuMeHeHne a30Ta U €ro COeAMHEHUN. https://www.yaklass.ru

A3oTHBIE ynoOpeHus 29.01.2025 | http://all-met.narod.ru
http://www.xumuk.ru
®docdop: HaxOXkIEHNE B IPUPOJIE, https://resh.edu.ru

57 CIocoObI ONMy4YeHUsl, PUINIECKUE U https://www.yaklass.ru

XUMHYecKHe cBoiicTBa. Dochuasl u 31.01.2025 | http://all-met.narod.ru
bochun http://www.xumuk.ru

58 Oxkcunst pocdopa, pochopcoaepxarine https://resh.edu.ru
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kuciotbl. Cosu (pochOpPHOI KUCIOTHI 05.02.2025 | https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
59 [Tpumenenue dpocdopa u ero https://www.yaklass.ru
coenmHeHn. DocopHbIe yI0OpEeHUS 05.02.2025 | http://all-met.narod.ru
http://www.xumuk.ru
[TpakTrueckas padora Ne 6. Pemienue https://resh.edu.ru
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME https:/www.yaklass.ru
07.02.2025 | http://all-met.narod.ru
"A30t u pochop u ux coenuHeHU" http://www.xumuk.ru
Yriaepoa: HaX0kKIEHHE B IIPUPOJIE, https://resh.edu.ru
61 AJUIOTPOITHBIC MOAM(PUKALIIH; https://www.yaklass.ru
(busHYeCKre ¥ XUMHUYECKHE CBOMCTBA, 12.02.2025 | http://all-met.narod.ru
TIPMEHEHNE http://www.xumuk.ru
Oxern yraepoma(ll), okcr https://resh.edu.ru
62 yriepoaa(lV), yronbHast KHciaoTa u € https: FAsarve.yaklass. iy
’ 12.02.2025 | http://all-met.narod.ru
comm http://www.xumuk.ru
https://resh.edu.ru
63 Pernienue 3a1a4 pa3inyHbIX THIIOB https://wwiw.yaklass.ru
14.02.2025 | http://all-met.narod.ru
http://www.xumuk.ru
.. https://resh.edu.ru
KpeMmuuii: Haxox1eHre B IPUPOJIE,
64 CIOCOOBI MOTY4eHUsI, PU3NUSCKHE 1 https:Ahassson.yaklass
. 26.02.2025 | http://all-met.narod.ru
XHMHYECKHE CBOMCTBA http://www.xumuk.ru
https://resh.edu.ru
65 Oxkcun kpemuusi(1V), kpeMHueBas https:/www.yaklass.
KHUCIIOTAa, CHIITUKAThI 26.02.2025

http://all-met.narod.ru
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[IpumeHeHne KpeMHUS U €To

https://resh.edu.ru

https://www.yaklass.ru

66 coenuHeHU. CTEKII0, €To MoJydeHue, 28.02.2025 | http://all-met.narod.ru
BUJIBI CTCKIA http://www.xumuk.ru
https://resh.edu.ru
67 Perlte https://www.yaklass.ru
IICHUE 3a7a4 Pa3JINYHBIX TUIIOB 05.03.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
68 Cucremarusanus 1 0000IIeHNE 3HAHUN https://www.yaklass.ru
o Teme "Hemeramnber" 05.03.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
69 KoHTpoinbHas pabota 1o Teme https://www.yaklass.ru
"Hemeramnsr" 07.03.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON https://www.yaklass.ru
paboThI, KOPPEKIIHS OIIHOOK 12.03.2025 | http://all-met.narod.ru
http://www.xumuk.ru
ITonoxxenue MmeraiuioB B llepuoanyeckon https://resh.edu.ru
71 CHCTEME XMMHYECKUX 3JIEMEHTOB. https://www.yaklass.ru
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 12.03.2025 | http://all-met.narod.ru
000JI0UEK aTOMOB METAILIOB http://www.xumuk.ru
o https://resh.edu.ru
O6mue ¢puznyuecKkrue CBOMCTBA METAILIOB.
79 n 6 https://www.yaklass.ru
PUMCHCHHE MCTAILIOB B ObITY 1 14.03.2025 | http://all-met.narod.ru
TeXHIKE http://www.xumuk.ru
73 CnnaBel MetaiioB. Kopposust Mmeranios https://resh.edu.ru
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19.03.2025 | https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

74 Pewenue 3ana4 pa3au4HbIX TUIIOB https://wwaw.yaklass.
19.03.2025 | http://all-met.narod.ru
http://www.xumuk.ru
DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM https://resh.edu.ru
75 MeTaiioB. O01mue crnocoobl MOTyYEHUS nttps:/fas.yaklass. 1
21.03.2025 | http://all-met.narod.ru
MeTaILIon http://www.xumuk.ru
O6mas xapaktepucTuka Metamion |A-
rpynnsl [lepuoanueckoit cucteMbl https://resh.edu.ru
76 XHMHYECKUX 31eMeHTOB. HaTpuii n https://www.yaklass.ru
KaJui: oay4deHue, GUu3ndeckKue u 26.03.2025 | http://all-met.narod.ru
XUMHYECKUE CBOWCTBA, IPUMEHEHHUE http://www.xumuk.ru
MPOCTHIX BEIIECTB M UX COCAMHEHUI
O6mas xapakrepuctuka metamioB |A-
rpynnsl [leppoandeckoi cuctembl https://resh.edu.ru
77 XAMHYECKHUX JIEMEHTOB. Maruui u https://www.yaklass.ru
KaJIBIIWI: TTIOJTyueHune, GU3n4ecKkue u 26.03.2025 | http://all-met.narod.ru
XUMHYECKHE CBOUCTBA, TPUMEHEHUE http://www.xumuk.ru
MPOCTHIX BEIIECTB U UX COCAMHEHUIN
https://resh.edu.ru
78 KécTkocTh BOJBI U CLIOCOOBI €€ https://www.yaklass.ru
YCTpaHEHUS 28.03.2025 | http://all-met.narod.ru
http://www.xumuk.ru
AOMUHUI: IOTy4YeHHe, pusndeckue u hitps://resh.edury
79 : https://www.yaklass.ru
XUMHYECKHE CBOICTBA, IPUMEHEHHE 02.04.2025

http://all-met.narod.ru
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AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,

https://resh.edu.ru

https://www.yaklass.ru

80 THIPOKCOKOMIUIEKCHI AIFOMMHUS, UX 02.04.2025 | http://all-met.narod.ru
IPUMEHEHNE http://www.xumuk.ru
https://resh.edu.ru
81 Pemenue 3aay pa3nM4HbIX TUIIOB https://www.yaklass.ru
04.04.2025 | http://all-met.narod.ru
http://www.xumuk.ru
[TpakTuueckas pabota Ne 7. Pemenue https://resh.edu.ru
82 9KCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe https://wwivr.yaklass.ru
" " 16.04.2025 | http://all-met.narod.ru
MerTasl Tl1aBHBIX OATPYIIT htto:/Awww.xumuk.ru
OO61mas xapakTepuCcTHKa METaJJIOB https://resh.edu.ru
83 no6ounbIxX oarpynn (b-rpymm) https://www.yaklass.ru
[eproaANYIEeCKOM CHCTEMbI XHMUYECKHX 16.04.2025 | http://all-met.narod.ru
DJIEMEHTOB http://www.xumuk.ru
® . https://resh.edu.ru
W3WYECKHUE U XUMUYECKUE CBOMCTBA
84 XpOMa U €ro COeAMHEHUH, UX https://wwivr.yaklass.ru
’ 18.04.2025 | http://all-met.narod.ru
MpUMEHEHHE http://www.xumuk.ru
. https://resh.edu.ru
Baxneiire coeiiHeHNs MapraHia.
85 [lepmanranat Kanusi, €ro OKUCIUTEIbHBIC https://wwwr.yaklass.ru
y ’ 23.04.2025 | http://all-met.narod.ru
cpouctea http://www.xumuk.ru
@ . https://resh.edu.ru
W3WYECKHUEe U XUMUYECKUE CBOWCTBA
86 xelesa u ero coequHenuil. [lonydenne n https://waaw.yaklass.
23.04.2025 | http://all-met.narod.ru
MPUMEHEHUE CIUIaBOB Kele3a htt://www.xUmuk.ru
87 Pur3nyecKnue 1 XMMUYECKUE CBOMCTBA https://resh.edu.ru
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MeIH U €€ COEIMHEHUH, UX IIPUMEHECHUE 25.04.2025 | https://www.yaklass.ru
http://all-met.narod.ru
http://www.xumuk.ru

dusnyeckue U XUMUYECKHAE CBOMCTBA https://resh.edu.ru

88 IIMHKA B €r0 COCTUHEHUM, UX https://www.yaklass.ru
npuMeHeHue. [ HAPOKCOKOMILIEKCHI 30.04.2025 | http://all-met.narod.ru

[MHKA http://www.xumuk.ru

[TpakTnueckas padora Ne 8. Pemienue https:/iresh.edu.ru

89 https://www.yaklass.ru
3KCH€pHM€HT2H)HI)IX 3a1a4 110 TﬁMe 30042025 http://all-met.narod.ru
Mertasisl TOOOYHBIX TOATPYIII http://Aww.xumuk.ru
https://resh.edu.ru
90 P https://www.yaklass.ru
CHICHHUC 3a1a4 paanqux THUIIOB 02052025 http://all-met.narod.ru
http://www.xumuk.ru

O00011IeHNE U CUCTEMATH3AIMS https://resh.edu.ru

01 https://www.yaklass.ru

?SyquHor'? Matepraia fo Teme 07.05.2025 | http://all-met.narod.ru

Metaiet http://www.xumuk.ru
https://resh.edu.ru
92 Konrponbnas pabora no reme https://www.yaklass.ru

"MeTtauier" 07.05.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON https://www.yaklass.ru
paboThI, KOPPEKIIHSI OLIHOOK 09.05.2025 | http://all-met.narod.ru
http://www.xumuk.ru

Pose xumuu B o0ecrieueHun https://resh.edu.ru

94 7 . https:// .yaklass.r

YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA 14.05.2025 ps://www.y u

ITonsTHE O HAayY4YHBIX M€TOOax

http://all-met.narod.ru
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HCCIea0BaHUs BEIICCTB

http://www.xumuk.ru

HaquLIe IMPUHIHUIIBI OPpraHru3aluu
XUMHYCCKOI'0 MMpOrU3BOJACTBA.

https://resh.edu.ru

https://www.yaklass.ru

95
[TpoMbINUIEHHBIE CIIOCOOBI MOTYYCHHSI 14.05.2025 | http://all-met.narod.ru
Ba)KHEHNIIINX BEIIECTB http://www.xumuk.ru
https://resh.edu.ru
96 XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOIIEH https://www.yaklass.ru
CpeJibl U €r0 TOCIIEICTBHS 16.05.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
97 XWUMHS U 310pPOBbE YEIOBEKA. https://www.yaklass.ru
JlexapCTBEHHBIE CPEICTBA 21.05.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
98 Xumus nun. Pons xumuu B https://www.yaklass.ru
o0ecrieueHn MUIEeBOI 0€30IIaCHOCTH 21.05.2025 | http://all-met.narod.ru
http://www.xumuk.ru
https://resh.edu.ru
99 KocMmernueckue n napdromepHbie https://www.yaklass.ru
cpezcTBa. beiToBast XuMust 23.05.2025 | http://all-met.narod.ru
http://www.xumuk.ru
X . https://resh.edu.ru
MU B CTpOI/ITeJ'II)CTBC. Ba)KHeI/IHII/Ie
100 CTPOUTENILHBIE U KOHCT WOHHBIE https://www.yaklass.ru
P g Pyt 28.05.2025 | http://all-met.narod.ru
MAaTCpHAIIET http://www.xumuk.ru
X o https://resh.edu.ru
NUMHA B CCIIBCKOM XO03UCTBC.
101 Opra"nyeckue 1 MUHEPAIbHBIE https://www.yaklass.u
P P 28.05.2025 | http://all-met.narod.ru
yRobperns http://www.xumuk.ru
102 Cucremarusanus U 00001eHrEe 3HAHU https://resh.edu.ru
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10 TEMC

30.05.2025

https://www.yaklass.ru

http://all-met.narod.ru

http://www.xumuk.ru

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://www.yaklass.ru/
http://all-met.narod.ru/
http://www.xumuk.ru/




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

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jiyauna B.B., O0uiecTBo ¢ orpaHM4eHHOMN
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODAY»; AkninonepHoe obmectBo «M3narensctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

Xumus (yrityoseHHbId ypoBeHb). Peanuzanus tpedosannii ®I'OC cpeanero
o0miero

oOpasoBanus : MeTogudeckoe nocooue ams yuurens / [A. A. Kasepuna, M. I'.
CuacTtuHa] ; Hay.

pen. H. B. CBupunenkona ; noa pea. A.A. Kasepunoii. — M. : ®I'bHY
«HCTUTYT CTpaTeruu

pa3ButTus oOpazoBaHus», 2023. — 100 c.: u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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