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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO oOpazoBarenbHON IPOrpaMMBbl CpEeIIHEro o01ero
obpazoBanusi(POIl COO), npexacraneHHbix B denepaqbHOM TrOCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusx Poccuiickoit
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUsl BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JIJIsi
aJlanTaiuy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHUS O0Oy4YeHUs] B OpraHu3aiusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMmme mno XuWMHM Ha3HaueHUE MpeamMeTa «XUMHUS» MOJydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJIAraroIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIeH, ColepkKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJHSAEMBIE MPOrPaMMOM 0
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJEpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHE: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENIbHBIX JOCTHXKEHHM OOydarolmmxcs B
paMKax WTOTOBOM arrectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJIEHHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeqereHue Y4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO IIeJIeH U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, TMPEAMETHBIX), @ TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUS y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro o0IIero oOpa3oBaHUSs
XUMHSL Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATaloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETro 001ero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBYy copepxxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHHU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHUH HAa OCHOBE PACIIUPEHUS] U YIIIyOJIeHUs
IIPEACTABICHUA O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoauHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeAcTaBieHUHM 00
EKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMAHUE BONPocaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(HU3UYECKOro npoduiis 0oJblioe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMEeTa B JAHHOM Cllydyae akIeHT OynerT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HKE), 3aKOHBI COXPaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduist OONbIIUNA yAENIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K IPUMEpYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. Ilpy 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MpPEACTaBUTEIICH
OCHOBHBIX KJIaCCOB OPraHUYECKUX BELIECTB CIYyKaT OCHOBOW UIsI HW3Y4YCHUs
CYIIIHOCTH MPOLECCOB POTOCUHTERA, IbIXaHUS, TUIIIEBAPCHHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMmatnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, 3a/Jaueldl MEepBOCTENEHHON 3HAYUMOCTH SIBIsETCS (POpMUPOBAHHE OCHOB
HAyKM XUMHUHU Kak oO0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESITETLHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYpHhl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opmMupoBaHME TpPENCTABICHUN: O MAaTEpUATHLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOIBI, O MECTE XUMUH B
CUCTEME €eCTECTBEHHBIX HayK W €€ BeAylled posid B oOecrneueHUuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpodiieM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEeBON 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNH HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
00eCTieUeHUN PAIIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTyphl YeJIOBEKa, a TAKXKE DKOJOTHUUECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHUCTEMBbl 3HAHMM, JIEXKAMX B OCHOBE XHUMHYECKOU
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: (yHIaMEHTAIBHBIX
IIOHATUN, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHHHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMUYECKHUX PEAKLHH, O
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XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHITUIIAX XUMHYECKOTO IIPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUS TPOOJIeM, CBI3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yrIyOJIeHHe  TPEJACTaBJICHWA O  HAayYHbIX  METOJaX  IO3HAHHS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITIHHOCTH M MTOBCEAHCBHOM YKH3HH.
pealM3allid BOCIIMTATEIBHBIX M Pa3BUBAOIIHUX (DYHKIUK IIETOCTHOM

CUCTEMBI CPEIHEro 00IIero 00pa3oBaHusl MPU U3YUYECHHUH MpeaMeTa «XUMus» Ha
yI1yOJIEHHOM YPOBHE 0COOYIO aKTYalbHOCTh IPUOOPETAIOT TAKUE LEJIN U 3a7aUu:

BOCIIUTAaHWE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B O0JACTU TEOPETHUUYECKUX U
MPUKIIAJIHBIX UCCIEJOBAHUM B XUMHUHU, (POpMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX IIEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCJIOBHUIO YCHENTHOM NMPpo(heCCUOHAIBHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpoBaHWEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee YnCiIo 4acoB, MPEAYCMOTPEHHBIX JIJIS M3YyYCHHUS XUMUHU Ha yriayOJICHHOM
YpOBHE cpeaHero obimiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).

[Ipu mpoBegeHnH aOOPATOPHBIX M MPAKTHUECKUX PabOT HCHOIb3YIOTCS

BO3MOKHOCTH BUPTyabHOU JTabopaTopun «Touku pocTay.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3ALMM AaTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anekTpodue.

Teopuss cTpoeHMsI oOpraHvdeckux coeauHeHut A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AP (PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenre o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonansHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAlICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHHE MOJENIed MOJEKYJ
OpTraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mias GopMyia, HOMEHKIATypa U
M30MepHsi. DEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3ainsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpPU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AlKeHOB, Sp -
rudpuau3anysl aTOMHBIX OpOWTalel yriepoaa, G- U m-CcBiI3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpHU3aUud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanusi ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKMHOB, Sp-
ruOpun3anmsi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOMHYIO CB3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). l'oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue cBoOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM [EHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJIKUIbHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI# yrojib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIEnNound. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
n3yueHue (PU3NYECKUX CBOMCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJAOpPOAA B OPraHUYECKUX BEIIECTBAX, IOIYYECHHE OTUJIEHA W
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMeEpe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCIIOTaMH, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUAPOKCOTPYHIBLI MU
OoenzonbHOTO fAnpa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ANIBJETH/IBI U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHHUE albJEeTUI0B, KAYECTBEHHbIE PEAKIIMH HA aJIbJIECTUIBI.
CriocoObl OJTy4eHHs M IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKALNU, PEAKIMU C YYaCTHEM YTIEBOJOPOJHOIO pajJdKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJE8As,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUs U
HOMEHKJIaTypa. PU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKkue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakTepuctrka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U AJIbJICTUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaroIe U HEBOCCTAHABIMBAIOIINME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH U 1eumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MUYEeCKHe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpPOB Ieutoa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJIBJECTHJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad 1Mo temMaM «ChupThl U
dbenomnbly, «KapooHoBbIe KUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xanye OpraHndecKue cCoeJuHEeHH .

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas gopmysa, U30MEpHUsi, HOMEHKJIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmInHA. OCOOSHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTAaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAluU, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxanue OpTraHUYECKUe COCIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJMBUHWIXJIOPU,  TIOJUCTUPOJ, TOJUMETUIMETAKpUIaT, IOJIMKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

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

Bosnokna: HaTypanbHbIe (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonmumepsl CIICLIMATIBLHOTO Ha3HAYCHUSA (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OMpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TPUHATBIX B OTIEIbHBIX MPEIMETaxX
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmeTrka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: MUIIEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHATIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

Ilepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEpUOAUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynonaM ¢ TepuojaM. J3HAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAa“,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJIEHTHOM CBS3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJA).

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremax. VictuHubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALMM PACTBOPOB:
MaccoBasi JoJisl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHUA OTJICJIBHBIX MPEACTABUTEICH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas jaucconuanusi. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUM:
pa3oKeHUe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUIMYECKUX PEIIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C MOMOIIBK) WHIUKATOPOB, M3YYEHUE BIMUSHUS Pa3IHMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOCHUS UX aTOMOB. DU3MUYECKUE
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yrinepona).

Bonopoa. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJJIaMd M HEMEeTaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoje, COcOObl MOJydeHHs, (GU3UYECKUE U
XAMHUYECKHE CBOMCTBA. | aloreHoBoAOpobl. BaxxkHenmue KUCIOPOACOAEPIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBouctBa. CepoBogopon, cyinbbuasl. Oxcupn cepbi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHAK, HUTpUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpuUpoje. AJUIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbhnas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemHusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusznyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HalpspkeHW  metawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTHsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramuioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: monydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

OO6mast xapaktepuctuka metamioB IIA-rpymmer I[lepuomnyeckoit crucTteMbl
XUMUYECKUX DJJEMEHTOB. Maramii W KaJblHi: TOJNy4eHHe, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBAa W €ro coenuHeHuidl. AMQoTepHBIE CBOICTBAa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeanHeHuil. OKCHUabl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nYeCcKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHenuid. [lomydyenue n
IIPUMEHEHUE MEU U €€ COCUHEHNMN.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
n3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUleKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C PACTBOPAMU KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJIECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIIOT M LIEJIOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U UX COCAMHEHUSN,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAYyYHOI'O MCCIIEIOBAHUS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOLIEH CpeNbl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340pOoBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIMHBI.



XUMHS THAIIKA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE N100aBku. Poib xumuu B
oOecrieuyeHnH MUIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OeTOH).

XHUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrple 3agaun.

Pacuétpl: Maccel BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOOIed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce oCcylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
peaMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61nue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJaccu(uKalius, nepuoguIHOCTh, HAOJIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICITMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUCCKUM YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHHME BEIIeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAEMbIE, TOTUIURO,
PECYPCHL.

TexHoNorus: XUMUYECKasi TPOMBIIIJIEHHOCTh, METAJLUTYPTUsl, CTPOUTEIbHBIE
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl BBIIEIEHBI CJIEAYIOIIME COCTaBIAIOIIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEILHON U TMPAKTUYECKON JESTEIBHOCTU
0Oy4JaronMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHLHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TpeaMeTa «XHUMHUSD» OTPaKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronmMxcst B MPOIIECCEe peau3aiuu 00pa3oBaTEIbHOM NIESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YU€OHOU MeATeILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAMIO
OTE€YECTBEHHON XUMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IMOJIYYEHHUHM U MOCIEIYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHON HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IndHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBUIYAJIbHOW TpPAaeKTOPUU
oOpazoBanus, Oyaymiedi mpodeccun M peanu3arii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCOO0PA3HOr0 OTHOUICHHS] K MPUPOJE KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHOM CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO NPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOJbLI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IUBUJIM3AUA: B €€ TYMaHHCTUYECKOW HAIPaBJICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIBLHON KYJIBTYpbl, B pEUIEHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOIIUXCSA JaHHBIX C IEJIbI0  TOJYyYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIBCKOM AEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU IOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasIu4HbIX chepax mpodeccrHoHaIbHOMI
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNe, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh 1eMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH WX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHWS M KPUTECPUU JUIA KJIACCH(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHUS (MHIAYKTUBHbBIC, JI€AYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (GOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUKU CHUMBOJHAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MPH pEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEIECTB U XUMHUYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJITAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 3a XOJA0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHMS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEAOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 33Jad, NPUMEHEHUIO pPa3Iu4HbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BHJIOB U (opM
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIIACOBAHUS TMO3UILIUMN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl IO XUMUU Ha YriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUS» HaydHble 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHbBIX Y4€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TpPEIMETHbIE PE3yNbTaThl MPEACTABICHBI IO ToJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHS»
OTpaXaror:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiH B 00ECIEeYeHUU YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX VMCTOYHHUKOB SHEPIUH, B o0ecrieueHnn PalMOHAIEHOTO
IPUPOJIOTIONB30BaHUS, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOMIEH KyJIbTYPHI
YeJI0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IIPUPOJHOM CPEXE;

BJIAJCHUE  CHUCTEMOM  XUMHYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0ojlouka aroma, S-, p-, d-aToOMHbIE OpOWUTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs AaTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKEIET, (PYHKIMOHAIbHAs
rpylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAHEHUS
U TPEeBpaLCHUs] HSHEPruM NpHU XUMUYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLui, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKHE CBEJCHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTHUYECKOU
NESATEIIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHIMIAX  XUMHUYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITOJI30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHMS
AIIEKTPOHHOTO OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKpPALEHHBIX MOHHBIX YPaBHECHUH;



M3TOTaBIIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB IS WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpPraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, aJIbJCTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJHOTO
Coipbsi (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIHNX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEHIECTBAa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: ITPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JIsSI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITCIIHPHO IUIAHUPOBATh W IPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (TOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIeCTBAMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATh B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTh YMEHMUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CpEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBHS Ha >KUBBIC OPTraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3MPOBATh IIEICCOO0PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIISATh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopmaluu, UuTepHeT u apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH YCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUEHUH PAIMOHAIBHOIO MPHUPOAOIOIb30BaHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OO KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHMS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIe IOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aToMa,

U30TOIIbL, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKasl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUUYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U  KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOJTYYECHUU U 0OE€30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIIMH 10 PA3INYHBIM IIPU3HAKAM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiru, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH JJIA KIIACCU(DUKALINH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl  J[.MI.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE MOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNnu», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh YMEHUSI PACKpBhIBaTh CYIIHOCTb: OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THAPOIW3a;  PEeaKklun
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; 11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOH JEATETLHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJAUTH PACUETHI: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
peaKIuy; 3HAYEHUS] BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30BITKE
(iMeeT TpHWMECH); JOJIM BBIXOJA MPOJAYKTa PEaKIUH, OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPE/EIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIlIeHHE
DKCIIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
COOJTI0/IEHEM TpaBUil 6€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
o0opynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIENOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysIol u j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXEHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAydyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 11 1
byrneposa
Hroro no pazneny 11
Pa3nes 2. Yraesoaopoasl
21 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI, 6 |
LUKJIOAJKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 10 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaThiecKkue yriaeBoaopo/abl (apeHbl) 6
24 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4 1
nepepaboTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 6
Hroro no pazneny 32
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1
39 KapOonusbHble COeTUHEHUS: allbETU/IbI U 21 1
keToHbl. KapO6oHoBbIe KucnoThl. CloKHBIS




a¢upsl. XKupbl
3.3 VYrieBojibt 9
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus
4.1 ‘ AMuUHBI. AMUHOKHUCTIOTHI. benku 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguyueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9 1
anemeHToB /1. 1. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 1 |
) BEIIIECTB.
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemertamier 31 1 3
2.2 MeTamisl 23 1 2
Hroro no paszneny 54
Pa3znen 3. XuMus M :KHU3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9
’ KU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 8




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacoB

Ne

KounrtpoJsb JJIeKTPOHHBbIE UM (]PPOBBIE
n/ Tema ypoka Ipakruyeck  Jlara msydyenus

Bcero Hble o0pa3oBaTe/bHbIe pecypchl

Il ue padoThbl

padoThI

HpenMeT H 3HA4YCHUC
OpFaHquCKOﬁ XUMHNHN

DIEKTPOHHOE
CTpOCHHE aToMa
yriaeponaa (OCHOBHOE U
BO30YKIEHHOE
COCTOSIHHS ).

Banenturie
BO3MOKHOCTH aToMa

yriaepoja.

03.09.2025

03.09.2025

05.09.2025

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

XnMuyeckas CBSI3b B
OpraHUYECKUX
COCIMHEHMSIX.
MexaHU3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H,
CHOCOOBI pa3pbiBa
CBsI3CH

TCOpI/I}I XHUMHUYCCKOI'O

CTPOCHUS
OpPraHUYECKUX

10.09.2025

10.09.2025

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5€25¢12926650.pdf




coenuHeHu A. M.

Bbytneposa
Busl nzomepuu:
CTPYKTypHas,
6 gi(;(;pil;z?l{aﬂ‘ 12.09.2025 https://resh.edu.ru/uploads/collection/
P e 5625¢12926650.pdf
3¢ (eKTh B MOJIEKYyIIax
OpPraHHYECKUX
COCTMHEHUN
Knaccudukamnmm .
7 S —— 17.09.2025 https://resh.edu.ru/uploads/collection/
P 07 5625¢12926650.pdf
BELLIECTB
H
] o iﬁiiitiﬁia 17.09.2025 https://resh.edu.ru/uploads/collection/
P . o 5€25¢12926650.pdf
COEIUHEHUI
Knaccudukanus )
9 CaKIL B 19.09.2025 https://resh.edu.ru/uploads/collection/
peardt ) 07 562512926650 pdf
OpPraHUYECKON XUMUU
O00011IeHne 3HaHNH
10 zfl)":oag::;i]ewne 24.09.2005 https://resh.edu.ru/uploads/collection/
P . 07 5625¢12926650.pdf
OCHOBBI OpraHU4eCKON
XUMUAN
KonTponbhas padbota
Nel
11 «Te:oelrjiziiiie 24.09.2025 https://resh.edu.ru/uploads/collection/
P . 07 5625¢12926650.pdf
OCHOBBI OpPTaHUYECKON
XUMUAN
12 AJIKaHBI; 26.09.2025 WWW.prosv.ru




TOMOJIOTHYECKUH i,
HOMEHKJIaTypa 1
u3zoMepus,
JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

13

duznyeckue u
XUMHYECKHE CBOMCTBA
aJIKaHOB, HAX0KJICHUE
B ripupoe. CriocoOsr
MOJIyYeHUS U
MIPUMEHCHHE AJIKAaHOB

01.10.2025

WWW.Prosv.ru

14

15

[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIATypa
u3omepus,
0COOEHHOCTH
CTPOCHUS U
XUMHUYECKHX CBOWCTB,
CHOCOOBI MOJTYUYEHUS U
IIPUMEHEHUE

3ader mo TeMe
(KOHTPOIBHBIN YPOK)

01.10.2025

03.10.2025

WWW.Prosv.ru

16

Pemenne pacu€rHbix
3aJa4 Ha ONpeseIeHne
MOJIEKYJISIPHOU
bopMmyIbI
OpPraHUYECKOTO
BELIECTBA 110

08.10.2025

WWW.Prosv.ru




MAaCCOBBIM JOJISIM
aTOMOB JJIEMEHTOB,
BXOJSIINUX B €r0

COCTaB.

17  MpaTiiymno 08.10.2025 WWW.prosv.ru
pEIIeHUIO 3a/1a4
AJIKEHBI:

18 TOMOJIOTUYECKUH Ps/I, 10.10.2025 Poccutickuii o6mieoOpazoBaTeabHbII
HOMEHKJIaTypa, [Topran www.school.edu.ru
CTPOCHHUE, U30MEPHUS
duznyeckue u

19 XUMHAYECKHE CBOMCTBA 15.10.2025 Poccwuiickuii 00meodpazoBaTeIbHBIN
ankeHos. [IpaBuino o [Topran www.school.edu.ru
MapkoBHHKOBA
Crioco0bl moTy4eHust . . .

Poccutickuii o0mieo0pazoBaTenbHbIi

20 U IPUMEHEHUE 15.10.2025

[Topran www.school.edu.ru
aJIKCHOB
[IpakTuueckas pabora
Ne 1 o Teme

21 "KadecTBeHHBIN 17.10. 2025 WWW.prosv.ru
aHAJIN3 OPTaHUYECKUX
coeqrHeHnn"

Pemenne pacu€rHbix
3a/1a4y Ha OMpe/eICHIE
MOJIEKYJISIPHOM

22 (hopMyIIbI 22.10.2025 WWW.Prosv.ru

OpraHUYeCcKOro

BELIECTBA 110
MPOAYKTaM UX




23

CropaHus

[IpakTukym no
PELICHNUIO 3a1a4

22.10.2025

WWW.prosv.ru

24

25

26

AnxangueHsr:
CONPSKEHHBIE,
W30JIMPOBAHHbIC,
KyMYJIUPOBaHHEIE.
Ocobennoctu
3JIEKTPOHHOTO
CTPOCHMSI, XUMUYECKHE
CBOWCTBA, MOJyYCHHE U
MIPUMCHCHHE

ANKUHBIL
TOMOJIOTHYECKUN PSIJI,
HOMEHKJIATYpa,
cTpoeHue, puznueckue
CBOICTBA

XUMHUYECKHE CBOUCTBA
aJIKNHOB

24.10.2025

05.11.2025

05.11.2025

www.school.edu.ru

www.school.edu.ru

www.school.edu.ru

27

Crnioco0sl nostyueHus
U IPUMECHEHUE
AJIKUHOB

07.11.2025

www.school.edu.ru

28

ApeHsr:
TOMOJIOTHYECKHM AL,
HOMEHKJIATypa.
DNEeKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYI UX
¢du3nveckrue CBONCTBA

12.11.2025

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf




XUMHYECKHAE CBOMCTBA

https://resh.edu.ru/uploads/collection/

29 12.11.2025
apeHoB 5e25¢12926650.pdf
Oco0
30 X;;HZ:ZII?;)T(HCBOﬁCTB 14.11.2005 https://resh.edu.ru/uploads/collection/
o 5e25¢12926650.pdf
CTHpOJIa
31 CriocoOsI moTyueHust 19.11.2025 https://resh.edu.ru/uploads/collection/
Y IPUMEHEHHE apeHOB 5e25¢12926650.pdf
I'eneTnueckas CBsI3b
3p MWL PASTHAHRIME 19.11.2025 WWW.prosv.ru
KJIacCaMHt
YTIIEBOIOPOIOB
Pacuétel mo
YpaBHCHUSM
33 | XHMTCCHMX PeakitiL 21.11.2025 WWW.Drosv.ru
Cucremaru3anus u
00001IeHne 3HaHUH 10
TeMe
IT i ras.
34 HEEPOEEZIT{J;SMHHG 26.11.2025 https://resh.edu.ru/uploads/collection/
- S 5e25¢12926650.pdf
ra3bl
K .
35 HaMeHIZLIjIH }:OHB 1 26.11.2025 https://resh.edu.ru/uploads/collection/
POLYITRI €10 o 5625¢12926650.pdf
nepepadoTKu
Hed1b 1 ciocol6sl e€
36 Eepjﬁagoziﬂ' 78.11.2025 https://resh.edu.ru/uploads/collection/
PUMEHETIHE S 5e25¢12926650.pdf
MIPOJYKTOB

nepepaboTku HedTH




37

38

39

Tect mo Teme

lManorenonpous3BoHbI
€ YIJIeBOAOPO/IOB:
AJNEKTPOHHOE
CTpOCHHE, peaKIuu
3aMelIeHUs

XMMHUYECKUE CBOUCTBA
raJIOTCHIIPOU3BOIHBIX

03.12.2025

03.12.2025

05.12.2025

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5€25¢12926650.pdf

40

CucremMaTu3auus U
0000111eHE 3HAHUI 110
pazueny
"HenpenenbHbie
yriaeBogopoas"”

10.12.2025

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

41

Pemenne 3aga4d Ha
BBIBOJT (hOpMYIT
BEILIECTB U PACUYETHI 1O
YPaBHEHUSAM PEAKIIHiI1

10.12.2025

WWW.Prosv.ru

42

KoHntponbHas
pabotaNe3mo Teme
"HenpenenbHbie
YTJIEBOIOPOABI"

12.12.2025

WWW.Prosv.ru

43

44

AHanu3 KOHTPOJIBHOM
paboThl

IIpenenbubie
OJIHOATOMHBIE
CIIUPTBI:
TOMOJIOTHUYECKUM AL,
CTPOEHHE, U30MepH,
HOMEHKJIATYpa,

17.12.2025

17.12.2025

www.school.edu.ru




45

46

Kiaccudukanms,
¢dusnveckre CBONCTBA

XUMU4JeCcKre CBOMCTBA
MpeACIIbHBIX
OJHOATOMHBIX
CIIUPTOB

CriocoObl mosryyeHust
U IPUMCHEHHUE
OZIHOATOMHBIX
CIIUPTOB

19.12.2025

24.12.2025

www.school.edu.ru

www.school.edu.ru

47

[Ipocteie 3¢upsr:
HOMEHKJIaTypa
M30MepHs,
0COOCHHOCTH CBOWCTB

24.12.2025

www.school.edu.ru

47

MHoroaromMHsIie
CTIHPTHI:
STHJICHTJIUKOJb U
TJIULEPUH, UX
¢dusnyeckue u
XMUMHUYECKHE CBOUCTBA

26.12.2025

www.school.edu.ru

48

Crnioco0sl nostyueHus
U IPUMEHEHUE
MHOT'O2TOMHBIX
CIUPTOB

14.01.2026

www.school.edu.ru

49

DeHO: CTpOEHHUE
MOJIEKYIIBI,
(du3nueckre CBOMCTBA.
Tokcuunocth penona

14.01.2026

www.school.edu.ru

50

XUMHYECKHE CBOMCTBA

16.01.2026

www.school.edu.ru




51

(dhenona

CriocoObl mosryyeHust
Y IpuMeHeHue (heHomna

21.01.2026

www.school.edu.ru

52

[TpakTyeckas pabora
No 2. Pemienue
AKCIIEPUMEHTAITLHBIX
3aJ1a4 110 TEME
"CroupTsl 1 (heHosbr"

21.01.2026

WWW.prosv.ru

53

54

CucremarTusanus u
000011IeHrE 3HAHUH 110
TEME

ANbpaeruapl 1 KETOHBI:
3JIEKTPOHHOE
CTpOEHUE,
TOMOJIOTUYECKHE
PAIBI, H30MEpUS U
HOMEHKJIaTypa

23.01.2026

28.01.2026

WWW.Prosv.ru

www.school.edu.ru

55

Anbaeruabl U KETOHBI:
(u3nyeckre CBOMCTBA;
peakuuu
MIPUCOEANHEHUS

28.01.2026

www.school.edu.ru

56

57

58

Peakuuu okucieHus u
KadeCTBEHHBIE
peaKuuH AJIbJACTHIOB 1
KETOHOB

CriocoObI mosryyeHust
aNTB/ICTU/IOB 1 KETOHOB

OIHOOCHOBHEBIE

30.01.2026

04.02.2026

04.02.2026

www.school.edu.ru

www.school.edu.ru

https://resh.edu.ru/uploads/collection/




59

60

61

62

npeesbHbIe
KapOOHOBBIC KHCIIOTHI,
0COOCHHOCTH

CTPOCHUS X MOJICKYIT

Nzomepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (huznyeckue
CBOMCTBA

XuMu4ecKkue cBOMCTBa
IPEJeNIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOEeHHOCTH CBOWCTB
MYpaBbUHOMN KUCIOTHI.
Mmuoroo6pasue
KapOOHOBBIX KHUCJIOT

OcobenHoctu
CBONCTB:
HENpeIeIbHbIX U
apoOMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
KHCJIOT.
[IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

06.02.2026

11.02. 2026

11.02.2026

13.02.2026

5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5€25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

63

Tlonsatue o

18.02.2026

https://resh.edu.ru/uploads/collection/




64

POU3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoOsl mostyueHus

" IPpUMCHCHUEC
Kap6OHOBBIX KHCIIOT

18.02.2026

5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

65

CrnoxHble 3¢upsL:
TOMOJIOTUYECKUU P,
oOuras popmyina,
U30Mepust U
HOMEHKJIaTypa

20.02.2026

https://resh.edu.ru/uploads/collection/
5€25¢12926650.pdf

66

duznueckue u
XUMHUYECKHE CBOMCTBA

a¢upoB

25.02.2026

https://resh.edu.ru/uploads/collection/
5€25¢12926650.pdf

67

68

69

Pemenne pacu€rHbix
3a/1a4: 110 YPaBHEHHIO
XMMHYECKON PEaKIUu,
Ha OIpeIeTIeHUE
MOJIEKYJIIPHOU
(bopMmyIbI
OpraHUYeCKOro
BEILECTBA

ITpakTryeckas pabora
Ne 3. Pemenune
HKCHEPUMEHTATBHBIX
3aja4 Mo TeMe
"KapOoHoBbIE
KUCIOThI. ClI0XKHbBIE
s¢upsr"

Kupsl: cTpoenue,

25.02.2026

27.02.2026

04.03.2026

WWW.Prosv.ru

WWW.Prosv.ru

https://resh.edu.ru/uploads/collection/




(dbuznveckue u
XUMHYECKHE CBOMCTBA
(runpoinus)
Oco0eHHOCTH CBOMCTB
YKUPOB, COACPIKAITUX
OCTaTKH

5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/

70 HeIpeIeIbHBIX 04.03.2026 5€25¢12926650.pdf
KUPHBIX KUCTIOT.
Kups! B npupone
Mb11a Kak CoJIu
BBICIITUX KapOOHOBBIX
71 ;Z;J;;)]:;I:.XYK) (;IIZTH;IZGO 06.03.2026 https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf
CHHTETHYCCKHX
MOIOIIIUX CPEICTBaxX
(CMO)
I'enermueckas CBA3b
YTJIEBOJIOPOJIOB U
72 KHCIIOPO/ICOAECpKAIINX 11.03.2026 WWW.Prosv.ru
OpraHUYECKUX
BEIIIECTB
Pacuétrl mo
73 YpaBHEHUSIM 11.03.2026 WWW.prosv.ru
XUMHYECKUX PEAKIUH
Cucremaru3anus u
74 0000111eHE 3HAHUH 10 13.03.2026 WWW.Prosv.ru
TemMe
KonTponpnas pabota
75 18.03.2026 WWW.Prosv.ru

10 TEMC




76

77

78

"Kucnopoacoaepxarg
1€ OpraHuYyecKue
coequuenunsa"

O61as

XapaKTePUCTHKA
YIIIEBOJOB U HX
KJIacCU(UKAIIHS

MoHocaxapuibl:
(dbuznveckue u
XHUMHUYECKHE CBOWCTBA
TJTFOKO3BI.

IIpumeHeHue
IJIIOKO3BI, €€ 3HaYCHHE
B KU3HEICATECIIBHOCTH
OpraHusma

18.03.2026

20.03.2026

25.03.2026

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

79

80

81

Jucaxapubr:
caxaposa, MajbT03a U
nakro3a. Haxoxnenue
B IIpUPOJIE U
IIPUMEHEHHE
JCaxapuioB

[Tonmucaxapuabr:
CTpOEHHE
MaKpOMOJIEKYI,
¢buznyeckue u
XUMUYECKHE CBOWCTBA,
MIpUMEHEHHE

[TonsTue 00
HCKYCCTBEHHBIX

25.03.2026

27.03.2026

08.04.2026

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf




BOJIOKHax

Pemenne pacueTHbix
3aJa4y Ha OompeseIeHue
JI0JIM BBIXOJ1a

82 08.04.2026 WWW.prosv.ru
MPOJYKTA PEaKIIUU OT
TEOPETUICCKHU
BO3MOKHOI'O
CucreMaru3anus u
83 0000111eHHE 3HAHUHA T10 10.04.2026 WWW.Prosv.ru
TeMeE
gy  CaMocToATeIbHAs 15.04.2026 WWW.Drosv.ru
pabora
AMUHBL:
Knaccudukanus,
25 Zgi:)ae:gi;d;;iz’yﬂ’ 15.04.2026 https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf
HU30Mepus,
HOMEHKJIaTypa u
(u3nueckre cBOCcTBa
26 iiﬁiji:i;zomma 17.04.2026 https://resh.edu.ru/uploads/collection/
5e25¢12926650.pdf
aMHHOB
AHWINH: CTPOEHHUE
AHIIIHA, https://resh.edu.ru/uploads/collection/
87 0COOCHHOCTH ) 22.04.2026 5625¢12926650.pdf
XAMHYECKHUX CBOMCTB
aHUJINHA
28 Crioco0bI ToTy4eHust 22 042006 https://resh.edu.ru/uploads/collection/

Y IPUMEHEHNE

5e25¢12926650.pdf




89

90

91

92

anupaTHIECKUX
aMUHOB

AMMHOKHCIIOTEI:
HOMEHKJIaTypa 1
HU30MepHs,
(hu3MvecKue CBOMCTRA.
OTaeibHBIE
MIPEJICTAaBUTEINH Ol
AMHHOKHUCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, UX
OHOJIOrHYECKOe
3HAYCHUE.

benku kak mpupoaHbIe
MIOJIUMEPBHIL;
CTPYKTYpbI O€JIKOB

XHUMHUYECKHE CBOMCTBA
O€JIKOB

24.04.2026

29.04.2026

29.04.2026

06.05.2026

www.school.edu.ru

www.school.edu.ru

www.school.edu.ru

www.school.edu.ru

93

A3zoTcoaepkaime
reTEPOLUKINIECKUE
COCIMHEHMS.
Hyxnennosbie
KHCIIOTBHI.

06.05.2026

www.school.edu.ru

94

[IpakTuueckas pabora
No 4. Pemienne
AKCIIEPUMEHTATHHBIX
3aja4 Mo TeMe
"A3oTcoaepxaliue
OpraHuyYecKue

08.05.2026

www.school.edu.ru




95

96

97

98

coenuueHus"

[TpakTryeckas padora
Ne 5. Pemenue
AKCIICPUMEHTAIIbHBIX
3aJ7a4 10 TEME
"Pacrio3HaBanue
OpPraHUYECKUX
coeqrHeHnn"

KontponbHas padota
10 TEME
"A3zoTcoaepxaline
OpraHUYEeCKUe
coeauHeHu"

OCHOBHBIE TTOHSTHSA
XUMHNHU

BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUUN U METOIBI

UX CUHTE3a —
MOJMMEepU3alus 1
MMOJIMKOHICHCAITHS.
IImacTmaccsl.
YTunuzaumsa u
nepepadoTka
IUIacTHKa

Bonokna:
HaTypaJIbHBIE,
HCKYCCTBCHHBIE,
CUHTETUYECKUE.
ITonumepst

13.05.2026

13.05.2026

15.05.2026

20.05.2026

www.school.edu.ru

www.school.edu.ru

https://resh.edu.ru/uploads/collection/

5e25¢12926650.pdf

https://resh.edu.ru/uploads/collection/

5e25¢12926650.pdf




crieguaJibHOIro
Ha3sHa4YCHUA

[IpakTrueckas pabota
Ne 6. Pemenune

AKCIEPUMEHTAIBHBIX https://resh.edu.ru/uploads/collection/

» 3anan:Io TeEME ! 20.05.2026 5e25¢12926650.pdf
"Pacnio3naBanue
MJIACTMACC ¥ BOJIOKOH"

100 = Pe3sepBHbIii ypok 1 22.05.2026

101 PesepBHBIi ypok 1

102 = Pe3sepBHblil ypoK 1

OBUIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME




11 KJIACC

Ne Koau4vecTBo yacoB
JJIeKTPOHHBbIE LU (PPOBHIE
n/  Tema ypoka Bcer Kontponbn  Ilpakruueck  /JlaTa msydenus
o0pa3oBaTe/ibHbIE PECYPCHI
Il 0 ble padoThbI ue padoTbl
iTO(x{'b?;;TiB https://resh.edu.ru/uploads/colle
1 AP 1 02.09.2025 ction/5e25¢1425f7ad.pdf
XHUMHUYECKUH JIIEMEHT. .
www.school-collection.edu.ru
N3oTomnsl
Crpoenue
3JIEKTPOHHBIX https://resh.edu.ru/uploads/colle
2 1 03.09.2025
000JI0YEK aTOMOB, ? ction/5e¢25¢12926650.pdf
KBAaHTOBBIC YHCIIa
Knaccudukanus
XUMHUYECKUX https://resh.edu.ru/uploads/colle
1 .09.202
3 3JIEMEHTOB (s-, p-, d-, 06.09.2025 ction/5e25c1425f7ad.pdf
f-anemeHTshI)
Pacnpenenenue
AJIEKTPOHOB T10 https://resh.edu.ru/uploads/colle
4 1 09.09.2025
3JIEKTPOHHBIM ction/5e25¢1425f7ad.pdf
opoUTAaIISAM.
ONEeKTPOHHBIE
KOH(UTYypal aTOMOB
5 OJICMEHTOB B 1 10.09.2025 www.school-collection.edu.ru
OCHOBHOM M
BO30YKIEHHOM
COCTOSTHUM
6 DIIeKTPOHHBIE 1 13.09.2025 https://resh.edu.ru/uploads/colle




KOH(UTYypauy HOHOB.
DNEeKTPOOTPULIATEILHO
CTh aTOMOB.

[lepuoauueckuii 3aKoH
u [lepuonuueckas
CHCTEMa XUMHYECKUX
anemenTtoB [l. U.
Menneneena, CBI3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

16.09.2025

ction/5e25c1425f7ad.pdf
www.school-collection.edu.ru

https://resh.edu.ru/uploads/colle
ction/5e25¢1425f7ad.pdf
www.school-collection.edu.ru

3aKOHOMEPHOCTH B
W3MCHCHHH CBOMCTB
3JICMCHTOB U
00pazyeMbIX UMHU
BEILIECTB 110 TPYIIIAM U
rnepuoaam

17.09.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

10

CemMuHap no Teme
«CTpoeHue aToMay.

Bunp!l xumudueckon
CBs3U. MeXaHu3MBI
o0pa3oBaHUs
KOBQJICHTHOM CBSI3H.
Bonopoanas cBsi3b.
MeKMONeKyIIsIpHbIE
B3aNMMOJICHCTBHS.

20.09.2025

23.09.2025

www.school-collection.edu.ru

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

11

BanentHocts u
BaJICHTHLIC
BO3MO>KHOCTH aTOMOB.
CBs13b AJIEKTPOHHOM

24.09.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf




12

13

14

CTPYKTYPbI MOJIEKYJI C
UX TEOMETPUICCKHM
CTPOEHUEM

IIpencraBnenus o
KOMIIJIEKCHBIX
COEIMHEHMAX: COCTaB
Y HOMEHKJIaTypa

BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHus. Tursl
KPHUCTAJUIMYECKUX
PELIETOK U CBOKCTBA
BEILIECTB

ITonsTHE O
JUCIIEPCHBIX
CHUCTEMaX.
[Ipencrasnenue o
KOJUIOUTHBIX
pacTBopax

27.09.2025

30.09.2025

01.10.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

www.school-collection.edu.ru

www.school-collection.edu.ru

15

HcTuHHBIE paCTBOPHI:
HaCBIIIICHHBIC U
HEHaCBIIIICHHEIE,
pacTBOPUMOCTS.
Kpucrannoruapatel

04.10.2025

www.school-collection.edu.ru

16

17

CriocoOb! BBIpaKEHUS
KOHIICHTPAIIUH
pacTBOpOB

Pemenwue 3amau ¢

07.10.2025

08.10.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

https://resh.edu.ru/uploads/colle




HCIIOJIb30BaHUEM
MOHATUH ""MaccoBast
JIOJIS1 PAaCTBOPEHHOTO

nmn

BCIICCTBA , MOJIAAPpHAA

KOHLEeHTpauus"

ction/5e25¢12926650.pdf

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKUX H
OpPTaHHYECKHUX
BEIIIECTB

11.10.2025

www.school-collection.edu.ru

19

20

21

Cucremarusauus u
000011IeHrEe 3HAHUHN 110
TEME

KonTponbnas pabota
Nel o Temam
"CtpoeHue aToma.
Ilepronnueckuii 3aKOH
u [lepuonnueckas
CHUCTEMa XUMUYECKUX
anemenTtoB Jl. U.
Menneneena",
"CTpoeHue BeuecTna.
Mmuoroo06pasue
BelecTB"

Knaccudukarmst
XUMHUYECKHX PeaKIuii
B HEOPraHUYECKOW U
OpPraHUYeCcKOi XUMHHU.
3aKOH COXpaHEHHUS

14.10.2025

15.10.2025

18.10.2025

www.school-collection.edu.ru

www.school-collection.edu.ru

https://resh.edu.ru/uploads/colle

ction/5¢25¢12926650.pdf




MaccChbl BEIIECTB; 3aKOH
COXpaHEHHUs U
IIPEBPALLCHUS YHEPTUU
1P XUMUYECKUX
peakuusax

22

23

24

Tennosie 3¢ PexThI
XAMHUYECKUX PEaKLUM.
Tepmoxumuueckue
ypaBHEHUS

Brruucnenus mo
YpaBHEHUSAM
XAMHYECKHUX PEaKIUi
Y TEPMOXUMHYECKUM
YpaBHEHUSIM

CKOpOCTh XMMUYECKOI
peakuuu, eé
3aBUCHUMOCTD OT
pa3IUYHbBIX (PAaKTOPOB.
Karanus n
KaTaJn3aToOPhI

21.10.2025

22.10.2025

25.10.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

www.school-collection.edu.ru

25

26

27

I'omorenHsie u
reTeporeHHbIe
peakuuu

[IpakTuyeckas padora
Ne 1 o Teme
"BnusiHue pa3inyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OO6parumsie u

05.11.2025

08.11.2025

11.11.2025

www.school-collection.edu.ru

www.school-collection.edu.ru

www.school-collection.edu.ru




28

29

30

31

32

33

HEeoOpaTUMbIe
peakunr. XuMHUYECKOE
paBHOBecHe

YcnoBus, BIUSIONINE
Ha CMEIlEeHUE
XUMHYECKOT0
paBHOBeECHS.

DIIEKTPOTUTHIECKAs
JIACCOLHALMS.
CuibHbIE U c1a0bIe
3JICKTPOJIMTEHI.
CreneHp qucconyanuu

HNonnoe npounsBeacHue
BoJIbl. Cpenia BOJIHBIX
PacTBOPOB.
Bonopoansrit
nokazatenb (pH)
pactBopa

I'upponus coment.
Peakiun,
MPOTEKAIOIIUE B
pacTBopax
AJIEKTPOJIUTOB
[IpakTuyeckas pabora
Ne 2 mo Teme
"XUMHUECKHE peaKun
B pacTBOpax
3JIEKTPOJIUTOB"

OKHUCIIUTENBHO-

12.11.2025

15.11.2025

18.11.2025

19.11.2025

22.11.2025

25.11.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf

www.school-collection.edu.ru

www.school-collection.edu.ru




34

35

BOCCTAHOBUTEJIbHBIE
peakuun. Baxueiimme
OKUCJIUTCIN U
BOCCTAHOBUTEIHU

MeTo 3IIeKTPOHHOTO
(371IEKTOHHO-MOHHOTO)
Oasanca

DIIEKTPONU3
pacTBOPOB U
pacIiyiaBoOB BEIIECTB

26.11.2025

29.11.2025

www.school-collection.edu.ru

www.school-collection.edu.ru

36

Pemenue 3agau no
TeMe «IIEKTPOJIU3
pacTBOpOB U
pacriaBoB»

02.12.2025

www.school-collection.edu.ru

37

[IpakTuueckas pabora
Ne 3 mo Teme
«OKHCIUTETEHO —
BOCCTaHOBUTEIIbHbBIC
peakiuu. ['uaponus»

03.12.2025

www.school-collection.edu.ru

38

Cucrematusanuus u
000011IeHrEe 3HAHU I10
TeMe "XHUMHUYSCKHE
peaxkuun"

06.12.2025

www.school-collection.edu.ru

39

KonTponbhas pabota
Ne2 o Teme
"Xumuaeckue
peaxkuun"

09.12.2025

www.school-collection.edu.ru

40

ITonoxenue
HEMETAJIOB B

10.12.2025

https://resh.edu.ru/uploads/colle
ction/5e25¢12926650.pdf




ITepuoanueckoit
CHUCTEME XMMHYECKUX
anemenTtoB [l. U.
MenzaeneeBa u
OCOOCHHOCTHU
CTPOCHHUSI KX aTOMOB.
duznyeckue cBOMCTBA
HEMETAJIJIOB

Amnnorponus
HEMeTaJIoB (Ha

https://resh.edu.ru/uploads/colle

41 13.12.2025
HPHMEPE KHCIOPOAS, ction/5e25¢12926650.pdf
cepsl, hochopa u
yriaepoaa)
Bonopoa: nonyuenue,
dusndeckue u https://resh.edu.ru/uploads/colle
42 16.12.2025
XUMHUYECKHE CBOUCTBA. ction/5e25¢12926650.pdf
I'mopuasl
T"anoredsr:
Eazoz(ﬂeeHzf;o . https://resh.edu.ru/uploads/colle
43 PHPOAE, 17.12.2025 ction/5¢25¢1425f7ad.pdf
MOJTy4eHus, )
www.school-collection.edu.ru
¢duznyeckue u
XUMHYECKHE CBOMCTBA
r .
B?:I?I::;;?eﬂopoﬂm https://resh.edu.ru/uploads/colle
44 20.12.2025 ction/5e25c142517ad.pdf
KHUCIIOPOJICOIePIKALITIE )
www.school-collection.edu.ru
COEIUHEHUS TAIOTEHOB
45 JlaGopaTopHbie 1 3.12.0025 https://resh.edu.ru/uploads/colle

IMPOMBIIIJICHHBIC

ction/5e25¢1425f7ad.pdf




CHOCOOBI OJTyYEHUS
raJOreHoB.
[IpumeHenue
raJIOr€HOB U UX
COCIMHEHU N

www.school-collection.edu.ru

[IpakTuueckas padota
Ne 4. Pemrenue

https://resh.edu.ru/uploads/colle

46 ONCHCPHMCHTAIBHBIX 24.12.2025 ction/5e25¢1425f7ad.pdf
JaRat O TEMe www.school-collection.edu.ru
""a;toreHsl 1 UX
coenuHeHus"
Kucnopon:
1ab0paTopHbIE U
MIPOMBIIIIIICHHBIE
47 CIIOCOOBI MOJTYUYEHUS, 27 12.2025 ht'tps://resh.edu.ru/uploads/colle
buznueckue u ction/5e25¢12926650.pdf
XUMHUYECKHE CBOMCTBA.
O3oH. [Ipumenenune
KHCTIOpOJIa ¥ 030HA
https://resh.edu.ru/uploads/colle
48 OKcuIbl ¥ IEPOKCUIBI 13.01.2026 ction/5625¢12926650.pdf
Pemenne 3amau https://resh.edu.ru/uploads/colle
49 Pa3IMYHbIX TUIIOB. 14.01.2026 ction/5e25¢12926650.pdf
Cepa: Hax0X/JIeHHE B
50 Egii{? :z;d;HOCO&I 17.01.2026 https://resh.edu.ru/uploads/colle
’ ' ction/5e25¢12926650.pdf
buznueckue u
XUMHYSCKHE CBOMCTBA
51 CepoBogopon, 20.01.2026 https://m.edsoo.ru/00adea28




52

cynb(uapl
Kucnoponconepxaniue
COCTUHEHUS CEpBI.
Oco0EeHHOCTH CBOWCTB
CEpPHOM KHUCIIOTBI

21.01.2026

https://m.edsoo.ru/00adeeab

53

[IpakTuyeckas pabora
Ne 5. Pemenue
AKCTICPUMECHTATBHBIX
3aaa4 no teme "Cepa u
eé coequueHus"

24.01.2026

https://m.edsoo.ru/00adea28

54

55

A30T: Hax0XJICHHUE B
IPHUPOJIC, CIIOCOOBI
HOJTyYCHUS,
buzndeckue u
XHMHYECKHE CBOICTBA.
AMMMaK, HUTPUIBI
Kucnoponconepxaniue
COCAUHEHMS a30Ta.
OCoOEHHOCTH CBOICTB
a30THOM KHCJIOTHI

27.01.2026

28.01.2026

https://m.edsoo.ru/00adeeab

https://m.edsoo.ru/00adf306

56

[IpumeHeHue a3ora u
€0 COCTUHECHU.
A3oTHBIE ynoOpeHus

31.01.2026

https://m.edsoo.ru/00adf518

57

®dochop: HaxoKIeHHE
B IIPUPOJIE, CIIOCOOBI
MOJTy9YEHUS,
dusnueckue u
XUMHUYECKHE CBOMCTBA.
®ocounsl u pochun

03.02.2026

https://m.edsoo.ru/00adf68a




58

59

60

61

62

63

Oxkcuapl hocdopa,
docdopcoaepxkanire
kucioTel. Conu
dbocdopHOIi KHCITOTHI
[Tpumenenue dochopa
U €r0 COCTUHEHUH.
docdopubie
yno0peHust

[TpakTryeckas pabora
Neo 6 o Teme
"[lonyuyeHue ra3zoB u
UX CBOMCTBA"

VYrnepoa: HaxoXIeHue
B IIPUPOJIE,
AJIIOTPOIIHBIE
Moudukanmmy;
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMCHEHNE

Oxkcun yrnepona(Il),
okcu yraepoaa(IVv),
YroJIbHast KUCJI0Ta U €€
coJu

Pemenue 3amau
Pa3IMYHBIX TUIIOB

04.02.2026

07.02.2026

10.02.2026

11.02.2026

14.02.2026

17.02.2026

https://m.edsoo.ru/00adfc20

https://m.edsoo.ru/00adf68a

https://m.edsoo.ru/00adf68a

https://m.edsoo.ru/00adfd9c

https://m.edsoo.ru/00adfebe

www.school-collection.edu.ru

64

Kpemnnii:
HAXOXKJICHUE B
PHUPOJIe, CIIOCOOBI
MOJTYYCHUS,

18.02.2026

https://m.edsoo.ru/00ae080a




65

buzndeckue u
XUMHYECKHE CBOMCTBA

Oxkcua kpemaus(IV),

KpEeMHHEBAA KHUCJIO0TA,
CHJIMKATbI

21.02.2026

https://m.edsoo.ru/00ae080a

66

[IpumeHnenne kpemMHus
1 €r0 COCIMHEHUH.
Crekio, ero
MOJIyYeHHUE, BUbI
CTEKJIa

24.02.2026

https://m.edsoo.ru/00ae080a

67

Pemenue 3amau
paanqHHx THUIIOB

25.02.2026

www.school-collection.edu.ru

68

69

70

CucreMarusaims u
0000111eHrEe 3HAHU I10
teme "Hemeramsr"

KonTponbnas pabota
Ne3 o Teme
"Hemeramisr"
AHanu3 pe3ynbTaToB
KOHTPOJIbHOHN paboTHI,
KOPPEKIIHSI OIIHOOK

28.02.2026

03.03.2026

04.03.2026

www.school-collection.edu.ru

www.school-collection.edu.ru

71

ITonoxxenue MeTaIoB
B [lepronnueckon
CHCTEME XUMMHUUYECKUX
3JICMEHTOB.
OcoOeHHOCTH
CTpOCHUS
AIEKTPOHHBIX
000JI0YEK aTOMOB

07.03.2026

https://m.edsoo.ru/00ac103e




72

73

MCETAIJIOB

OO6mue dpuznueckue u
XUMHYECKHE CBOMCTBA
METAaJUIOB.
[Ipumenenue
METaJIOB B OBITY U
TEXHHUKE

CraBbl METaIIOB.
Koppo3us metanios

1 10.03.2026

1 11.03.2026

https://m.edsoo.ru/00ael156

https://m.edsoo.ru/00ae103e

74

75

76

77

Pemenue 3amau
pa3JII/I‘~IHI>IX TUIIOB

DIIEKTPOXUMUYECKUI
AL HAPSDKEHUI
MeTaios. O0mmue
CI0COOBI OJTyYEHUs
METaJIJIOB

Oomas
XapaKTEepUCTHKA
MeTauioB [A-rpynmsl
Ilepronnueckom
CHUCTEMBI XUMHYECKUX
snemMeHToB. Hatpuii u
KaJIUU: NTOJIy4YEHUE,
dusnueckue u
XUMUYECKHUE CBOWCTBA,
IIPUMEHEHUE MTPOCTBIX
BEILECTB U UX
COEeTUHEHNN

OO0wmas

1 14.03.2026

1 17.03.2026

1 18.03.2026

1 21.03.2026

www.school-collection.edu.ru

https://m.edsoo.ru/00ael 156

https://m.edsoo.ru/00ae14b2

https://m.edsoo.ru/00ael5e8




78

79

80

81

XapaKTEepUCTUKA
MmeTaioB [IA-rpymiel
Ileproanueckon
CHUCTEMbI XUMHYECKHUX
3JEMEHTOB. Maruuii u
KaJIbI[UA: TIOJTy4CHUE,
buzndeckue u
XUMUYECKHUE CBOWCTBA,
MIPUMEHEHHUE MTPOCTHIX
BEILECTB U UX
COCMHEHUI

JKécTkocTh BOOBI U
CII0COo0EI €€
yCTpaHEHUS

ATIOMUHUI:
HOJIy4YeHHeE,
dusnueckue u
XMMHUYECKHE CBOMCTBA,
IpUMEHEeHHE

AmMdoTtepHbie
CBOMCTBA OKCHJIA U
TUIPOKCHUIA
AJTFOMUHUS,
TUIPOKCOKOMIIIIEKCHI
AITFOMUHUS, UX
MIPUMEHEHNE

Pemenue 3amau
Pa3IMYHBIX TUIIOB

24.03.2026

25.03.2026

28.03.2026

07.04.2026

https://m.edsoo.ru/00ael15e8

https://m.edsoo.ru/00aelc64

https://m.edsoo.ru/00aelc64

82

[TpakTnueckas padota

08.04.2026

https://m.edsoo.ru/00aelc64




Ne 7. Pemienue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TeME
"MeTtannbl T1aBHBIX
noarpynn”

83

Ob6mas
XapaKTEepUCTUKA
METAaJIOB MTOOOYHBIX
noarpynin (b-rpymnm)
Ilepronnueckon
CUCTEMbl XUMHUYECKUX
3JIEMEHTOB

11.04.2026

https://m.edsoo.ru/00ae1d86

84

duznueckue
XUMHYECKHE CBOICTBA
XpoMa U €ro
CO€OUHEHUH, NX
MIPUMEHEHUE

14.04.2026

www.school-collection.edu.ru

85

Baxneiinie

COC/IMHEHUSI MapraHIia.

Ilepmanranar kanus,
€ro OKUCIIUTEIIbHBIC
CBOMCTBA

15.04.2026

www.school-collection.edu.ru

86

dusnueckue n
XUMHYECKHE CBOIICTBA
JKere3a v ero
COCIUHCHMI.
[Tonyuyenue u
IIPUMEHEHHUE CILIABOB
JKenesa

18.04.2026

https://m.edsoo.ru/00ae35e6




87

duznyeckue u
XUMHYECKHE CBOMCTBA
MeIu U eé
COCIUHEHHIN, NX
MIPUMEHEHUE

21.04.2026

www.school-collection.edu.ru

88

duznyeckue u
XUMHYECKHE CBOMCTBA
LIMHKA U €ro
COCIUHEHUI, NX
MIpUMEHEHHE.

' AIpOKCOKOMITIIEKCHI
LIMHKA

22.04.2026

www.school-collection.edu.ru

89

[IpakTuyeckas pabora
Ne 8. Pemenue
IKCIIEPUMEHTATBHBIX
3aJa4 10 TeMe
"MeTaibl T000YHBIX
noarpynn"

25.04.2026

www.school-collection.edu.ru

90

Pemenue 3agau
paanqHHx THUIIOB

28.04.2026

www.school-collection.edu.ru

91

O06o06mIeH e U
CHCTEMATH3AIIH
HU3YYCHHOTO
MaTepuaa Imo TeMe
"MeTamnsr"

29.04.2026

www.school-collection.edu.ru

92

93

KonTpomnsHas padora
Ned o Teme
"Merauter"

AHanu3 pe3ynbTaToB

05.05.2026

06.05.2026

www.school-collection.edu.ru




94

KOHTPOJIHOH paboTHl,
KOPPEKIHs OMUO0K

Ponps xumMuu B
obecrnieueHN
YCTOMYUBOTO pa3BUTHUSA
YeJI0BEUYECTRA.
[TonsaTHE 0 HAyYHBIX
MeToaax
HCCIICAOBAHUS
BCIICCTB

12.05.2026

www.school-collection.edu.ru

95

Hayunble npuHIunsI
OpraHu3aluu
XUMHUYECKOIO
IIPOM3BOJICTBA.
[IpompllneHHbIE
CHOCOOBI MOTYyYEHUS
BaXHEMILINX BEILECTB

13.05.2026

www.school-collection.edu.ru

96

97

XuMHuIeckoe
3arpsi3HEHUE
OKpYKaIOIIe Cpebl U
€ro MocCjaeICTBUA.
XuMUs U 310pOBbE
YyeJIOBeKa.
JlekapcTBeHHBIE
CpeacTBa

Xumus numu. Poab
XHMHH B 00CCIIEUCHHH
MUIIEBOH
0e30IMacHOCTH.

16.05.2026

19.05.2026

www.school-collection.edu.ru




KocMmeTnueckue u
napQroMepHbIe
cpeactsa. beitoBas
XHAMMS

XHMHUS B CEITBCKOM
XO3sHCTBE.
Opranuueckue u
MUHEpaIbHBIC
ynoopenusi. Xumus B

98 1 20.05.2026 www.school-collection.edu.ru
CTPOUTEIILCTBE.
Baxueiimue
CTPOUTENbHBIE U
KOHCTPYKLIMOHHBIE
MaTepHabl
99 PesepBHblil ypok 1
100  PesepBHbIi ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBIN ypok 1
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'abpuensu O. C. Xumus. 10 knacc. [IpodunbHblil ypoBeHb: yued. 1 001meoopa3oBar.
yupexaenuit/ O. C. I'abpuensn, @. H. Mackaes, C. 1O. [Tonomapes, B. 1. Tepenun — 12 —
u3 ., crepeorturl.- M.: JIpoda, 2011.- 318

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. Tabpuensu O. C. Xumust. 10 knacc. [IpoduiibHEI ypoBeHb: yue0. 1uist 001meodpa3zoBar.
yupexaenuit/ O. C. I'abpuensn, ®. H. Mackaes, C. 1O. [Tonomapes, B. 1. Tepenun. — 12 —¢
u3n., crepeorutt.- M.: JIpoda, 2011.- 318

2. ©OO0I1

3. Qunaktuueckuit marepuan. Xwumus 10-11 xmaccel. A.M.Pameukuit — Mocksa:
[Ipocsemenue, 2017

4. Tpoeryoosa H.II. Iloypounsie paspabotku no xumuu: 10 kmacc k yueOHmkam O.C.
INabpuensna u ap. Mocksa. OO0 «BAKO». 2009.

S5.T'abpuensu O.C., OctpoymoB U. I'.. Xumus. 10 knacc. ba3oBblii ypoBeHb: METOAMYECKOE
nocobue. Kuura ans yuurens. Mocksa. [Ipoda. 2009.

6.'abpuensa O.C. u np. HactonpHas kaura yuaurens. Xumus. 10 knace: B 2 4. — M.: [Ipoda,
2009.

7.Jenucosa B.I'. Xumus. 10 kimacc: [loypounsle mnansl. [lo yuebnuky: I'abpuensn O.C. u
np. Xumus.11 knacc. — Bonrorpaa: Yuurens, 2013.

8. Xumus. 8-11 xmaccsl: paboune nporpammsl 1o yaeorukam O.C. ['abpuensiHa/ aBT.-cocCT.
I'.'1. MacnakoBa, H.B. Cadbponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

9.Konctpykrop pabounx mporpamm. Xumus 8-11 kmaccel. Paboune nmporpaMmel 1o
yuebHukam O.C. 'abpuensna: uzgarensctBo «YUUTEJIby, 2014 1.;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NUHTEPHET

1. https://resh.edu.ru/uploads/collection/5e25¢c1425f7ad.pdf

2. https://resh.edu.ru/uploads/collection/5e25¢12926650.pdf

3. Poccuiickuii o0Oieo6pazosarensHblil [Topran www.school.edu.ru

4. Enunast koJmekuus uppoBbIX 00pa30BaTEIbHBIX PECYPCOB
www.school-collection.edu.ru

5. M3narensctBO «IIpocBenieHne» www.prosv.ru
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