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ITyakr 2.1. OcHoBHOW 00pa3oBaTeIbHOMN
IPOrpaMMBbI CpeHero oo01ero oopa3oBaHus
(B coorBerctBUM  C  (enepaibHbIM
rOCy/IapCTBEHHBIM o0pa3oBaTeIbHBIM
CTaH/IapTOM CpelIHEero o01rero
o0pa3oBaHusl, YTBEPXKJICHHBIM MPUKA30M
MuHnucrepctBa 00pa3oBaHUS W HAyKH
Poccuiickoit @enepanuu ot 17 mas 2012 r.
Ne 413 «O6 ytBepxknenuu ¢eaepaibHOTO
rOCYJapCTBEHHOTO 00pa3oBaTeIHLHOTO
CTaHjaapTa CpEeIIHEro o01mrero
o0pa3oBaHUs») , U3MEHEHHUS u

JNOTOJHEHUSIMU €  U3MEHEHUSMH  OT
12.08.2022 Ne 732

PABOYASA TIPOI'PAMMA

ECTECTBEHHO-HAYYHASA OBJACTD

XUMMUS (Yray0JeHHbI YPOBEHbD)

CPEJHEE OBLIEE OBPA3SOBAHUE

CocraBieHa B COOTBETCTBUM C TPUMEPHOM OCHOBHOM 0OpazoBaTeIbLHOMN

IporpaMMoil  OCHOBHOTO  OOILETro

oOpazoBaHus, OJ00peHa  pelieHueM

dbenepanbHOro yueOHO -METOJAMYECKOr0o OObEIMHEHUSI TI0 00I1IeMy 00pa30BaHUIO

(mporokon ot 29 anpesns 2022 roaa)



r. Hedreroranck

HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI 0o0pa3oBaTeIbHON MIPOTPAMMBI CpEIHET0 o0111ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOrpamMMbl, U
OCHOBHBIX TnOJNOXKeHHW «CrTparerum pasBUTHS BocHUTaHuA B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05.2015 N2 996 - p.).

XyUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunTh 0011e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIIOUIMMCS YCIOBUSM U3HU B COLIUYME, a TaKXKe st
MPOJOIKEHUS OO0yUeHHsS B OpraHuU3alusax MpodecCUOHATBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBONOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e HH(QOPMALMOHHO-METOJUYECKAs, peaau3alusi KOTOpod oOecrneynBaeT
MOJIy4YeHHE NPEACTaBICHUS O LeNAX, COJAEpX aHuu, oOIed cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHS 00YJArONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpeJeieHre: MNPUHILIMIIOB CTPYKTYPUPOBAHUS W TOCIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTeNIbHBIX TOCTIDKCHHN OOydJaronuxcsi B
paMKax WTOroBOM arrectalud B (GOpME €IMHOT0 TOCYJAapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneNeHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHsl B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENEIEHHBIN TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEJHEr0 OO0IIero 00pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX MEKIUCIUTLTHHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3y4EHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsS PEAKLUH, paCCMAaTPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KUHETUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUYECKUX M3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX MPOLIECCaX U ANEKTPOIU3E PACILIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXHbIEC MpeaMeThl. Tak, Hanpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonorunueckoro npoduiast OOJIBLIINI yAENbHbIM Bec OyJIeT MMETh OpraHuvecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIEBOJbl, HYKICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYUMOCTHU SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXKE JKOJIOIMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHITAIIAX XUMHUYIECKOTO IIPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUS TPo0JIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHWS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yrIyOJIeHHe  TPEJCTaBJICHWA O  HAyYHBIX  METOoJaxX  IO3HAHHS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATENBHBIX W Pa3BUBAOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHMTaHWE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IIPHPOJIBI,
YBOXCHHS K TIPOIECCYy TBOpYECTBA B 00JACTH TEOPETUUYCCKUX MU
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHUTAHWIO Ha  OCHOBE  YCBOCHHS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(heCCUOHAIBHON U O0IIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTHIECKON A TETbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMa Yrjiepoja. XHUMHYECKas CBs3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoitHas cBsi3b. CHocOObI pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie FQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbsl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHMsS] BEIIECTB M WX IMpEeBpallleHUil:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uejoBeka. CrnocoObl TOJYy4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne perona. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  peaKUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus n HoMeHknatypa. @usndeckue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJECHUHOBASA, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIEJIOYHOM Cpelie.

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIH3, MOJydeHHe >PHUpPoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomsly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEJICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHuUInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajlanud. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAsT M TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEJIKOB MPU HArpeBaHUU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPEHSST MOJIEKYIsIpHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJUMETHIMETAKpPWIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXO0XJIECHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX €CTEeCTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: «merka, opraHu3M, OdKocucTeMa, Owuocdepa, MeTaboH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAI[MOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpanus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHUX peakluii B HEOPTraHMUECKONH U OpPraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

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

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaILCHUI:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOpOAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. [ anoreHoBoaopoabl. BaxkHenme KUCIopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @uU3NUECKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepri(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yA00peHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA yroyb, amcopOuus. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHUS U ero coeauHeHnil. CTeKs0, ero noJiydeHue, BUJIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HalpspkeHW  metawioB.  OOmuMe  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamwuii: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OoOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

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

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMblIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 0O6ecrieyeHNH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xumus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03icTBe. OpraHndecKre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocyliecTBISETCS YEpe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaliu3, CUHTE3, Kiaccu(uKalius, nepuoguIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BO/JICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HMHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEHd OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJ/OB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HEMPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNu(PUKy METOJ0B TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCcTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIB3YEMbIE B XUMUKU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSI U  TMPOBEJICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATh UJCH, Q)OpMYJII/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eHCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BHIOMpaTh HamoOolee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBbI II0 XUMHUH Ha yri1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHUU HOBBIX MaTepUasoB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHHE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUE CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOJICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIB30BaTh XUMUYECKYI0 CUMBOJUKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHil, peakuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEJACTABUTENIEH OPraHMYECKUX BEIECTB (ITUJIEH, alleTUJIEH, TOJIYOJ, TIUILEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 111 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSA3M (G- U T-CBSI3M), B3AMMHOTO BJIUSHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB NIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTEIIFHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALUI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepaboTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4eHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa KOJOTHYECKH I1e7IeCO00Pa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokazartesns [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmasi u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKasl pEIIETKA, XUMHUYECKas peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTUYECKOW IUCCOLMAIUU, MEPUOANYECKUIA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIeXKAlM€ B OCHOBE MOHHMAaHUSA
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJMHAMUYECKMX U KHHETHYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX PEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M U THUMNA KPUCTAIMYECKOM PpEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOIUUYECKOTO 3aKoHa .
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPHOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTEeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh, YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yibTaThl DKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI OMPEIACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi nHPopManuu, MIHTepHET U qpyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGPOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.

Peanu3anusi BOCHHUTATEJBHOr0 TMOTEHHHAJA HA YPOKaxX XHMHHU
npeanoJaraer cjieaylouiee:

- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHONICHUH MEXAY YYUTEIEM H €ro
YYCHHKAaMH,  CIIOCOOCTBYIOIIUX  TO3UTUBHOMY  BOCTIPUATHIO  yYaIlTUMUCS
TpeOOBaHMI ¥ TIPOCHO yUMUTENs, MPUBICYCHUIO UX BHUMAHHS K OOCYXJTaeMOl Ha
ypoke UH(pOpMalluu, aKTUBU3AIIUN WX TIO3HABATEILHOM IEATeTbHOCTH;

- MOOY>KJIeHNE MIKOJIBHUKOB COOJIIOIaTh HA YPOKE OOIIETPUHSATHIE HOPMBI
MOBEJCHUS, TMpaBuUiia OOIICHHS CO CTAPIIMMHU (YUYUTEISIMH) M CBEPCTHUKAMU
(IIKOJIbHUKAMMU ), IPUHITUITBI YIEOHOU JUCITUTUTHHBI U CAMOOPTaHU3aIlNY;

- TpUBJICYCHUE BHUMAHMS IIKOJbHUKOB K IIEHHOCTHOMY acCIEeKTy
M3y4aeMbIX Ha YpOKax SIBIICHUH, OpraHu3amus X pabOThl ¢ TIOJyIaeMOi Ha YpOKe
COIIMAJIGHO 3HAYMMOW uWH(OpMaImeld — WHUIUAPOBAHUE €€ OOCYKICHUS,
BBICKA3bIBAaHUS YUAIIMMUCS CBOCTO MHEHHS 1O €€ MOBOJY, BHIPAOOTKH CBOETO K
HEH OTHOILICHMS,

- WCTIOJb30BAaHUE BOCIMTATEIILHBIX BO3MOXKHOCTEH COAep)aHUs yIeOHOTO
IpeIMETa Yepe3 IEMOHCTPAIHIO JIETSAM MPUMEPOB OTBETCTBEHHOTO, TPaXKTAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACHHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHWA, 3a4ad JJIs pelieHUus, MpOOJIEMHBIX
CUTYaIHH JIJ1s1 00CY>KICHHSI B KIIACCE;

- TPUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX (OpM pabdOThl yUaIIHXCSH:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJHUPYIONIUX IMO3HABATEIbHYIO  MOTHBAIIHIO
IIKOJIBHUKOB; JTUCKYCCHM, KOTOPBIC NAIOT y4YallUMCs BO3MOXKHOCTh MPHUOOpPECTH
OTIBIT BEJICHUS KOHCTPYKTUBHOTO JHAJIOTA; TPYMIOBOW pabOTHl WM pabOTHI B
napax, KOTOpbI€ Y4yaT IIKOJbHHUKOB KOMAaHJIHOW paboTe W B3aMMOJECUCTBHUIO C
JIPYTUMU AETHMU;

- BKJIFOUEHUE B YPOK UTPOBBIX MPOIEAYDP, KOTOPbIE TOMOTAIOT MOJAEP>KATh
MOTHBALMIO JeTed K TMOJYyYEHUIO 3HAHUM, HaJaXUBAHUIO [O3UTUBHBIX



MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJAcce, IOMOrarmT  YCTaHOBJICHHIO
no0poxenaTenbHON aTMOc(hepsl BO BpEMsI YPOKa;

- opraHusanus medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YyYalllUXCs
HaJ UX HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMH, JAIOLIEr0 IIKOJIbHUKAM COLUAJIBHO
3HaYMMBIH ONBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

- WHULUUPOBAHUWE U TOJAECPKKA HCCIECIOBATEIbCKON JEATEIbHOCTU
IIKOJbHUKOB B paMKax pealu3alid HUMHU HWHAUBUAYAIBHBIX M TPYIIOBBIX
MCCJIEIOBATENBCKUX MTPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTh MPUOOpECTH
HaBBIK  CaMOCTOSITEJIBHOTO  PEHIEHUS] TEOPETUYECKOM MpoOJIeMbl, HaBBIK
TeHepUPOBaHUA M OQOPMIICHHS COOCTBEHHBIX UJACH, HABBIK YBAKUTEIHHOTO
OTHOUIEHUS K YYKUM HJIeIM, 0()OPMIIEHHBIM B paboTax JIPyrux MCCieI0BaTele,
HaBBIK ITyOJIMYHOTO BBICTYIUICHUS IMEpel] ayJuTOpUEW, apryMEHTUPOBAHUS U
OTCTaWBaHUS CBOEH TOYKH 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
IT i .T
11 crpocums opramiccio cocmei A M. 8 : o ~ BumoreralOK
' P P A o https://myschool.edu.ru/
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
[IpenenbHbIe yIIIeBOOOPOABI — AJKAHBI, bubnnorexa [HOK
2.1 5 0 0
[IUKJIOAJIKAHBI https://myschool.edu.ru/
HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, bubnuoreka [IOK
2.2 14 0 1
aJKaJIUeHb], AIKUHBI https://myschool.edu.ru/
bubnnoreka [JOK
2.3 Apomatnyeckue yrieBoa0po/bl (apeHsbl) 8 0 0 https:/ /mvschLoIoI.e du.ru/
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 0 0 bubnnoreka [JOK
' nepepaboTka https://myschool.edu.ru/
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 0 bubmorexa LIOK
' P 8 - S https://myschool.edu.ru/
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Crnuptsl. Genon 11 0 1 bubnnorexka [JOK
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https://myschool.edu.ru/

KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

b K
3.2 keToHbl. KapOoHOoBbIE KUCIOTHL. CI10KHBIE 21 nbnmorexa LIO
https://myschool.edu.ru/
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 v 9
[IEBOIbE https://myschool.edu.ru/
Hroro no pazneny 41
Pa3nen 4. A3zoTcoaep:kaiue OpraHivYecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 bubmorexa [JOK
https://myschool.edu.ru/
Htoro no pazneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
5.1 Bricokomone € COeIMHE 6 bubmmorexa [OK
. BICOKOMOJIEKYIISIPHBI WHEHUS
yip A https://myschool.edu.ru/
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
C ! i
TpoeHue aroma. [lepuonnueckuii 3aKoH BuGmiorexa LIOK
11 u Ilepuonnueckas cuctemMa XMMHU4ECKUX 9 0 0
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crtpoenue BemiecTBa. MHOroo0Opasue bubmmoreka [JOK
1.2 11 1 0
BEILECTB https://myschool.edu.ru/
bubnuoreka [{OK
1.3 X 19 1 3
HMITHCCRHIE peariind https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi Xumust
bubmmoteka IIOK
2.1 H 31 1 3
eMeTAILIRT https://myschool.edu.ru/
bubmmoteka IIOK
2.2 M 23 1 2
CTaIet https://myschool.edu.ru/
Hroro no paszneny 54
Pa3znen 3. XuMus M :KHU3Hb
MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U bubnunorexa LIOK
3.1 9 0 0
’KH3Hb https://myschool.edu.ru/
Hroro 1o pasneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XUMUH, [IPEICTABICHUE O bubnnorexa [HOK
1 0 0 05.09.2023
MHOT000pa3iu OPraHMYeCKUX https://myschool.edu.ru/
COeTUHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
neponaa (0OCHOBHOE U BO3OYKIEHHOE bubnnoreka [JOK
yraiepora ( YA 1 0 0 05.09.2023 1
cocTosiHus ). BajieHTHBIC BO3MOXHOCTH https://myschool.edu.ru/
aToMa yriepoja
XuUMHUYECKas CBA3b B OPraHUYECKUX
COEIMHEHUSIX. MeXaHNU3MBbl bubmuorexa [JOK
B 1 0 0 05.09.2023
00pa30BaHUs KOBAICHTHOU CBSI3H, https://myschool.edu.ru/
CIocoObl pa3pbiBa CBsI3EH
Teopus cTpoeHUsT OPraHUuYECKUX bubnnoreka [JOK
" 1 0 0 12.09.2023
coenuHeHuit A. M. Byrneposa https://myschool.edu.ru/
Bunbl usomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE bubnnoreka [JOK
pocIp P 1 0 0 12.09.2023 1
3 PEKTH B MOJIEKYJIaX OpraHMYECKHX https://myschool.edu.ru/
COCIMHEHUN
IIpencraBnenue 0 KIIaCCHPUKALNA U
pel Purcan Bu6miorexa [OK
cucTeMaTniecKast HOMEHKIIaTypa 1 0 0 12.09.2023

(IUPAC) opraHn4eckux BEIICCTB

https://myschool.edu.ru/
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Knaccudukanus peakiuii B bubnmoreka [JOK
7 . 19.09.2023
OpPraHu4eCKOil XUMHH https://myschool.edu.ru/
CucremaTu3zanus u 0000IIeHHE 3HAHUN bubnmoreka [JOK
8 19.09.2023
II0 TeMe https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
9 dbopmysa, HOMEHKJIaTypa U U30MEpusl, 19.09.2023 bubmuorexa [JOK
3JIEKTPOHHOE M IIPOCTPAHCTBEHHOE o https://myschool.edu.ru/
CTPOCHUE MOJIEKYII
®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
10 26.09.2023
AJIKAHOB https://myschool.edu.ru/
Haxoxaenne ajikaHoB B IpUpoJIe.
. prpoa bu6mmoreka [IOK
11 CriocoObI mosTydeHus 1 IpUMEHEHNE 26.09.2023
https://myschool.edu.ru/
AJIKaHOB
[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MEepHs,
P P bu6mmoreka [IOK
12 OCOOEHHOCTH CTPOCHHUS U XUMHUYECKHUX 26.09.2023
. https://myschool.edu.ru/
CBOICTB, CITOCOOBI OJyYEHUS U
pUMEHEHUE
Pemenne pacu€THbIX 3a/1a4 HA
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OPraHUYEeCKOro BEIECTBA IO MACCOBBIM bubnuotexa [JOK
13 03.10.2023
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B https://myschool.edu.ru/
ero cocraB. CucremaTu3anus u
0000111eHIE 3HAHUI 110 TeMe
AJIKEHBI: TOMOJIOTHUECKHH psijI, 001Ias
OpMyJia, HOMEHKJIATypa, dJIEKTPOHHOE
Popwy. P P Bu6morexa [IOK
14 Y IIPOCTPAHCTBEHHOE CTPOCHHE 03.10.2023

MoJieKysl. CTpyKTypHasi U IMC-TPaHC-
M30MEPHUS aJIKEHOB

https://myschool.edu.ru/
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

15 03.10.2023
ankeHoB. [IpaBuiio MapkoBHHKOBa https://myschool.edu.ru/
Croco0B! MOJIy4EHNS U IPUMEHEHUE Bubnumoreka IIOK
16 yi p 10.10.2023 &
AJIKEHOB https://myschool.edu.ru/
IIpakTiueckas padora Ne 1 mo teme
17 "I'II) cHUe y e CHHUE € 10.10.2023 bubamorexa HOK
OJIYYEHHE ITUIECHA U U3YUYEHUE Er0 .10.
oy B i https://myschool.edu.ru/
CBOIICTB
Pemenue pacyéTHbIX 3a7a4 HA
18 p a i ) 10.10.2023 bu6mmoreka [IOK
OoIpeeIeHUe MOJIEKYJIIPHONU (hOPMYJIIBI .10.
peA yip pMY https://myschool.edu.ru/
OpPraHUYECKOI0 BEIeCTBa
AnkanueHsl: CONpsKEHHBIE,
19 30 ; OBaHHBIC ; OBaHHBIE 17.10.2023 bubmorexa LHOK
HW30JIUPOBAHHEIE, KYMYIHPOBAHHEIE. .10.
P yMyIHp https://myschool.edu.ru/
OCc00CHHOCTH AJICKTPOHHOTO CTPOCHUS
XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX bubnnorexa [HOK
20 17.10.2023
JIIMEHOB https://myschool.edu.ru/
CrocoOb! MOIyUYeHNS U IIPUMEHEHHE Bbu6aunorexa [IOK
21 A P 17.10.2023 i
aNKaINEHOB https://myschool.edu.ru/
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as
opMy7a, HOMEHKJIIATypa, 3JeKTPOHHOE bubnuoreka IIOK
22 (1) PMY. yp p 24.10.2023 &
Y IPOCTPAHCTBEHHOE CTPOCHUE https://myschool.edu.ru/
MOJIeKY, (hU3HUecKre CBONCTBA
. bubnnoreka [IOK
23 XUMHWYECKHUE CBOUCTBA AJIKUHOB 24.10.2023
https://myschool.edu.ru/
KauecTBeHHBIE PEAKIIUN HA TPOUH Bbu6auorexa [IOK
24 peartt POHHYIO 24.10.2023 1
CBSI3b https://myschool.edu.ru/
Croco0B! MOIydYeHNST U IPUMEHEHHUE Bbu6aunorexa [IOK
25 o P 07.11.2023 i
AJIKNHOB https://myschool.edu.ru/
26 Pemenue 3anau: pacy€rsl o 07.11.2023  bubamnoreka [JOK
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YPaBHEHUIO XUMUYECKON pEAKLIUU

https://myschool.edu.ru/

Cucremarusanus 1 0000IeHNE 3HAHUI

bu6mmoreka [IOK

27 07.11.2023
10 TEME https://myschool.edu.ru/
ApeHBI: TOMOJIOTHYECKUN Psifl, 00Ias
opMyJa, HOMEHKIaTypa. DJIEKTPOHHOE
28 hopy €HHOE . €HUE ’ 14.11.2023 bubmmorexa LOK
U IPOCTPAHCTBEHHOE CTPOEHH A1
pOCTP P https://myschool.edu.ru/
MOJIEKYJ1 O€H30J1a B TOIyoJIa, UX
dusznyecKue CBOMCTBA
XUMHYECKUEe CBOMCTBA apEHOB: bubnnoreka [JOK
29 14.11.2023
peaKIMK 3aMEIIEHIUS https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA apEHOB:
30 ea coenHe . OKHCJICHHE 14.11.2023 bubmmorexa HOK
KUY [IPU WHEHNS, OKHCIEHU A1,
peaxtl P A https://myschool.edu.ru/
TOMOJIOTOB OeH301a
Oco06eHHOCTH XUMHUYECKUX CBOWUCTB bubnuorexa [JOK
31 21.11.2023
CTHpOJIA https://myschool.edu.ru/
Pemenne pacuéTHBIX 3a1a4 Ha
39 P 8 i 21112023 bubnnorexa [IOK
onpeneaeHue MOJIEKYIISIPHOU (hOPMYIIBI A1,
et YIp pMY https://myschool.edu.ru/
OpPTraHUYECKOI0 BEIIECTBA
CrocoOs! ITOIYYEHNS U IPUMEHEHNE bub6anorexa [IOK
33 yi p 21.11.2023 1
apeHoB https://myschool.edu.ru/
T'eHeTnyeckast cBSA3L MEX bub6anorexa IIOK
34 y 28.11.2023 a
pa3IMYHBIMU KJIACCAMH yTJIEBOIOPOIOB https://myschool.edu.ru/
PacuéTtrl Mo ypaBHEHUSIM XUMHYECKUX
. P bubmuorexa [JOK
35 peakuuii. CuctemaTuzamus u 28.11.2023
N https://myschool.edu.ru/
000011IeHrEe 3HAHU I10 TEME
IIpupoanslii ra3. Ilonyraeie HedTIHBIE Bubnmoreka IIOK
36 pHpoa yr (b 28.11.2023 H
rasnl https://myschool.edu.ru/
37 KaMeHHBIH yroib U NpoayKThl €ro 05.12.2023  bubamnoreka [JOK
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nepepaboTKu https://myschool.edu.ru/
Hedtb 1 ciocoOb! €€ rtepepadoTKH.
38 IT ’ €HEHHE MPO op IZ: epaboTK 05.12.2023 Bu6mnorexa LIOK
HMEHEHUE II TOB II TKH 12,
P POAYK pep https://myschool.edu.ru/
HeTH
I'eneTnyeckas CBs3b MEXK bubnuoreka IIOK
39 y 05.12.2023 H
Pa3IMYHBIMH KJIACCAMHU YTIIEBOIOPO/IOB https://myschool.edu.ru/
l'anorenonponsBoHbIE
JIEBOJOPOJIOB: DIIEKTPOHHOE bubnuoreka IIOK
40 yr AOPOA p 12.12.2023 &
CTPOEHHE; PEaKI[UH 3aMEIICHUS https://myschool.edu.ru/
rajoreta
JleWicTBue 1Ieouei Ha
TaJIOr€HIIPON3BOIHEIE. bub6anorexa LIOK
41 pv A 12.12.2023 1
BzaumoneiicTBre TUTaloreHaJIKaHOB C https://myschool.edu.ru/
MarHueM U [UHKOM
CucremaTtu3zaius U 0000IICHHE 3HAHUN bubnuorexa [JOK
42 . . 12.12.2023
1o paszeny "YrieBonopo/st https://myschool.edu.ru/
KoutponsHas pabora mo teme bubnuoreka IIOK
43 p p 19.12.2023 1
"VriaeBogopoab!"” https://myschool.edu.ru/
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psi, ob1as hopMyia,
44 paz, obuwas popmy 19.12.2023 bubmuorexa [JOK
CTpOEHHE MOJIEKYI, H30MEPHS, 12,
P Y P https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccudukaus,
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOMCTBA NPEAEIbHBIX Bubnmoreka IIOK
45 e 19.12.2023 1
OJIHOATOMHBIX CITUPTOB https://myschool.edu.ru/
CrocoOs! ITOIVYEHNS U IIPUMEHEHNE bub6anorexa [IOK
46 yi p 26.12.2023 1
OJTHOATOMHBIX CITUPTOB https://myschool.edu.ru/
47 [IpocTeie 3¢hupbl: HOMEHKIATYypa U 26.12.2023  bubaunoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XMMHYECKUX CBOWCTB

https://myschool.edu.ru/

MHOroaroMHbIE CIIUPTHI:

bubmuorexa [JOK
48 OTUJICHTJIMKOJIb Y TIIMIICPUH, UX 26.12.2023
. https://myschool.edu.ru/
du3nYECKre 1 XUMUIECKHIE CBOHCTBA
Croco0BI MOJIy4YeHHsT U IPUMEHEHHUE bubnuoreka IOK
49 yi p 16.01.2024 1
MHOTOATOMHBIX CITHPTOB https://myschool.edu.ru/
®denou: cTpoeHUE MOJIEKYIIEI,
R . Y bu6mmoreka [IOK
50 ¢buszndeckue cBoiicTBa. TOKCHYHOCTD 16.01.2024
https://myschool.edu.ru/
deHona
bubnuoreka IHOK
51 XuMHUecKue CBOMCTBa (heHoIa 16.01.2024 i
https://myschool.edu.ru/
Croco0B! MOJIyUYeHNST U IPUMEHEHHUE bubnuoreka IIOK
52 i p 23.01.2024 1
dbenona https://myschool.edu.ru/
[Ipaktrueckas padora Ne 2. Pemenne
P P bubmuorexa [JOK
53 9KCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME 23.01.2024
| | https://myschool.edu.ru/
CrnupTsl ¥ HEHOIBI
Cucremaru3anusa 1 0000IeHNEe 3HAHUN bubnuoreka IIOK
54 & B 23.01.2024 a
10 TEME https://myschool.edu.ru/
ATbaeruipl ¥ KETOHBI: SJIEKTPOHHOE
cTpoeHHne KapOOHMIILHOM TTBI; bubnuoreka IIOK
55 p P Py 30.01.2024 a
TOMOJIOTHYECKHUE PSIJIbI, 00IIast https://myschool.edu.ru/
dbopmyia, U30MEpHsl 1 HOMEHKJIaTypa
AJbaerunpl ¥ KETOHBI: (PU3UUECKUE Bubnuoreka IIOK
56 31 A (I) 30.01.2024 1
CBOMCTBA; peaKIMy MPUCOCTHHEHUSI https://myschool.edu.ru/
Peakiiuu okucIIeHUS M KaUueCTBEHHBIC bubmuorexa [JOK
57 30.01.2024
PEaKIu allbJIETHIOB U KETOHOB https://myschool.edu.ru/
58 Crioco0bI TOTYyYeHUST aTbACTUIOB U 06.02.2024  bubmmoreka [{OK
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KETOHOB https://myschool.edu.ru/
OIHOOCHOBHBIE IPEIEIILHBIE
A pedl bubmuorexa [JOK
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH 06.02.2024
https://myschool.edu.ru/
CTPOCHHUS KX MOJIEKYJI
H3omepus 1 HOMEHKIIaTypa
60 6 y y; ecKe 06.02.2004  DrOnmorexa LOK
KapOOHOBBIX KHCJIOT, HX (PU3HYECKU .02.
pu https://myschool.edu.ru/
CBOICTBaA
XUMHUYECKUE CBOMCTBA MPEAETbHbBIX bu6mmoreka [IOK
61 13.02.2024
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
Oco0eHHOCTH CBOMCTB MYPaBbUHON
P bu6mmoreka [IOK
62 KHACIOTHI. MHOT00Opa3ue kKapOOHOBBIX 13.02.2024
https://myschool.edu.ru/
KHCJIOT
Oco0EHHOCTH CBOWCTB: HEMPEIEIbHBIX
A apOMaTHYECKUX KapOOHOBBIX,
63 pa OOHO po CUKapOOHO 13.02.2024 bubmorexa LHOK
UK HOBBIX, THIPOKCHK HOBBIX .02.
FHiap AP P https://myschool.edu.ru/
kucnoT. [IpencraBurenu BICIINX
KapOOHOBBIX KUCIIOT
[TousTHE O IPOU3BOIHBIX KAPOOHOBEIX bubnuoreka IIOK
64 P g P 20.02.2024 1
KHUCJIOT https://myschool.edu.ru/
Croco0B! MOIyUYeHNsT U IPUMEHEHHUE bubnuoreka IIOK
65 o1 P 20.02.2024 i
KapOOHOBBIX KHCIOT https://myschool.edu.ru/
CrnoxHble YGUPBI; TOMOJIOTMYECKUN
66 oOmra (ﬁ)op a, U30Me 20.02.2024 bubmorexa LHOK
S, s MYyJIa, H30MEPHI U .02.
P, OB pMY P https://myschool.edu.ru/
HOMEHKJIaTypa
®dusnvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
67 27.02.2024
3¢upoB https://myschool.edu.ru/
Pemrenue pacuéTHbIX 3a1a4: 110 Bubnuoreka IIOK
68 P A 27.02.2024 1

YpaBHCHHIO XHUMHYECKOM pCaKknuu, Ha

https://myschool.edu.ru/
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OIIpeJIeTICHuE MOJICKYIIIPHOI (hpopMyIb
OpPIraHUYECKOI'0 BELECTBA

[IpakTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC

bubmuoreka [JOK

69 27.02.2024
"Kap6oHoBbIe KHUCIOTHI. CIIOXKHBIC https://myschool.edu.ru/
a¢upsr"
Kupsl: ctpoeHue, pusnyeckue u bubnuoreka IOK
70 pHl- €1P jq) 05.03.2024 1
XMUMHYECKUE CBOWCTBA (THIPOIIN3) https://myschool.edu.ru/
OCOoOEHHOCTH CBOMCTB JKHPOB,
7 p 05.03.2024 bu6mmoreka [IOK
COJZIEPKAIIMX OCTATKHA HENPEIEIbHBIX .03.
AepRatt beA https://myschool.edu.ru/
JKUPHBIX KHCIIOT. JKUPBI B IPUpOIC
Mpb11a Kak COJIA BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe JeiiCTBHE. bubnuoreka IIOK
72 ’ mee 05.03.2024 1
[ToHSITHE O CHHTETUUECKUX MOIOIIUX https://myschool.edu.ru/
cpenctBax (CMC)
I'eneTnyeckast cBSA3L yriieBOOOPOJAOB U
73 CIOPOACOAEPKA yro aIl peI(I: 12.03.2024 bubmorexa HOK
KHCJT YKAIX OPraHUYECKUX .03.
poAICOAIepratt p https://myschool.edu.ru/
BEIIECTB
Pacuérel no ypaBHEHUSIM XUMHUYECKHUX bubnnoreka [JOK
74 . 12.03.2024
peaxiuii https://myschool.edu.ru/
CuctemaTu3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
75 12.03.2024
10 TEME https://myschool.edu.ru/
O01asg xapakTepucTUKa YII€BOI0B U
76 R o Paicrep _ ( 8 19.03.2024 bubanoreka [IOK
KiaccubuKaIusg yriesoaos (MOHO-, IH- .03.
HHA YT A g https://myschool.edu.ru/
Y TIOJTCaXapy/ibl)
Monocaxapunsl: pu3ndeckue cBOUCTBA bub6anorexa [IOK
77 P (b 19.03.2024 1
Y HaXOKICHUE B TIPUPOJIC https://myschool.edu.ru/
78 [Ipumenenue ritoKo3sl, €€ 3HaUeHUE B 19.03.2024  bubmuoteka [IOK
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KUBHCACATCIIbHOCTH OpraHnu3smMa

https://myschool.edu.ru/

I[I/IcaxapI/II[BIZ caxapo3a, MajibTO3a 1

79 akto3a. Haxoxnenue olie 02.04.2024 bubmorexa LIOK
jakto3a. Hax HUE B IIPU u .04.
A PHpO https://myschool.edu.ru/
MIPUMEHECHHE JUCAXAPUJIOB
[Monmcaxapuabl: cTpoeHUE
80 I; ; b ; eCKHe 02.04.2004 DrOnmorexa LOK
MAaKpOMOJIEKY, (PU3HYECKUE U .04.
p Y N https://myschool.edu.ru/
XUMUYECKHE CBOWCTBA, MPUMEHCHHE
bu6mmoreka [IOK
81 [TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX 02.04.2024
https://myschool.edu.ru/
Pemrenue pacueTHbIX 33134 Ha
82 orpene ep e 10 ﬁ a npo, a 09.04.2024 bubmmorera [TOK
I JIEHH JIU BBIX Il T .04.
e A Aa POy https://myschool.edu.ru/
pEeaKIuu OT TEOPETUICSCKH BO3MOKHOTO
CucreMmarusanys U 0000IeHE 3HAHUI bubaunorexa [LIOK
83 1 B 09.04.2024 1
0 paszeny https://myschool.edu.ru/
KonrponsHas pabora 1o teme
84 K P P 09.04.2024 bubnunorexa LIOK
HUCIOPOACOIEPIKAILINE OPTaHUUECKUE .04.
POl "H prtatitie op https://myschool.edu.ru/
COEIUHEHUS
AMHHBL: K1accuPUKaIus, CTpoeHue
85 oJe 00 aq)(bo . a p30 e 16.04.2024 bubmmorexa HOK
MOJIEKYI, 1 MYyJIa, H30MEPHS, .04.
Y H pMY ? https://myschool.edu.ru/
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
XYMHYECKHE CBOMCTBA alu(PaTHUECKUX bubnnorexka [JOK
86 16.04.2024
aMHUHOB https://myschool.edu.ru/
AHWINH: CTpOEHUE aHUJINHA,
P . bubmuorexa [JOK
87 0COOEHHOCTH XUMHUUYECKUX CBOMCTB 16.04.2024
https://myschool.edu.ru/
aHWJINHA
Croco0B! MOIydYeHNST U IPUMEHEHHUE Bubnmoreka IIOK
88 yi P 23.04.2024 1
ann(paTHIeCKUX aMUHOB https://myschool.edu.ru/
89 AMUHOKHCIIOTBI: HOMEHKJIATypa 23.04.2024  bubOmmoreka [JOK
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u30MepHsi, (PU3NYEecKre CBOMCTRA.
OtnenpHbBIC MTPECTABUTENHN 0L
AMHHOKHCIIOT

https://myschool.edu.ru/

XUMHYeCKHE CBOMCTBA aMUHOKHCIIOT,
UX OMOJIOTHYECKOE 3HAUYEHHUE

bubmuoreka [JOK

90 23.04.2024
aMHHOKHCIOT. CUHTE3 ¥ THIPOJTU3 https://myschool.edu.ru/
NETITH]IOB
benku kak npupoaHEBIC IOJIUMEPHIL; Bbu6mmorexka [JOK
91 PHpOA p 30.04.2024 1
CTPYKTYpPBI OCITKOB https://myschool.edu.ru/
. bubnuoreka IIOK
92 XHUMHYECKHE CBOHCTBA OEITKOB 30.04.2024 i
https://myschool.edu.ru/
A3oTcozepiKalie reTeporuKInuecKue
coeauHeHus. HyKJIIeHHOBBIE KHCIIOTHI: bubmmoreka [IOK
93 A i 30.04.2024 1
COCTaB, CTPOCHHE U OMOJIOTrHYECKAs https://myschool.edu.ru/
pOJIb
[IpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnuoteka [JOK
94 07.05.2024
"A30TcoepKallue OpraHuIecKue https://myschool.edu.ru/
coeMHeHus"
[IpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuotexa [JOK
95 X 07.05.2024
PacrioznaBanue opraHuueCcKux https://myschool.edu.ru/
coequHeHuin"
KoHnTtponbhast pabota mo teme
96 "A30 pco e :) € OpraHMYeCcKHe 07.05.2024 bubmmorexa [TOK
T KaIle OpraHNYeCKH .05.
A p" He op https://myschool.edu.ru/
COCTMHEHUS
OCHOBHBIE TOHATHUS XUMHUHU bubmuorexa [JOK
97 14.05.2024

BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUN U

https://myschool.edu.ru/
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MCTOJbI X CUHTC3a —IIOJIMMCPU3al A
" IOJIMKOHACHCA U

Ilmactmaccel. YTunusanus u bubnmoreka [JOK
98 1 14.05.2024
nepepaboTKa IIacTUKa https://myschool.edu.ru/
99 DJ1acTOMeEpbl: HATypaJIbHbBIN 1 14.05.2024 bubmuorexa [JOK
CHHTETUYECKHE KaydyKu. Pe3nna https://myschool.edu.ru/
Bomnokna: garypain e,
HIOKHA: HATYPAIIbHbL bubmumoreka [IOK
100 HUCKYCCTBEHHBIC, CHHTETUUYECKHE. 1 21.05.2024
https://myschool.edu.ru/
[TonmuMepsl cielManbHOTO Ha3HAUCHUS
[Ipa eckast pabora Ne 6. Perenue
paiTHeckai pabor et bubmmoreka [IOK
101 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 21.05.2024
N Y https://myschool.edu.ru/
Pacno3naBanue miaacTMacc U BOJIOKOH
0606
102 mysesmoro warepuana no Tene 1 21053024 BHGTIOTER LOK
u HHOTO MaTepHualia 1o TeM .05.
" v P " https://myschool.edu.ru/
BBICOKOMOJIEKYISIPHBIE COSAMHCHHUSI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
Atom. CocTaB aTOMHBIX SJIEP. bu6mmoreka [IOK
1 . 1 0 0 06.09.2023
Xumudeckuii snemMeHT. M30Torbt https://myschool.edu.ru/
CtpoeHue 3J1eKTPOHHBIX 000J0UeK bubnuorexa [JOK
2 1 0 0 06.09.2023
aTOMOB, KBAHTOBLIE YHCIIA https://myschool.edu.ru/
Krnaccudukanus XuMHYECKUAX 3JIEMEHTOB bubnuorexa [JOK
3 1 0 0 06.09.2023
(s-, p-, d-, f-omemenTshI) https://myschool.edu.ru/
Pacnpenenenue 31€KTpPOHOB I10 bu6mmoreka [IOK
4 peAl p 1 0 0 13.09.2023 i
aTOMHBIM OpPOUTAIISIM https://myschool.edu.ru/
DIIEKTPOHHBIC KOH(PUTYpaLIMH aTOMOB
5 BHeMeIIjI)TOB B OCHO]?I)-IOI\/}I’II)/I I1L31036 SHHOM 1 0 0 13.09.2023 bubmmorexa [OK
YR o https://myschool.edu.ru/
COCTOSTHHH
DNEeKTPOHHEIE KOHDUTypaiy HOHOB. bubmnoreka [JOK
6 P (urypan 1 0 0 13.09.2023 1
DIEKTPOOTPUIIATEIHHOCTD https://myschool.edu.ru/
[Iepuoanueckuii 3aKOH U
[Iepuoanueckas cucremMma XUMHYECKUX bubnnoreka [JOK
7 1 0 0 20.09.2023
snementoB /. 1. Menzeneesa, CBsI3b C https://myschool.edu.ru/
COBPEMEHHOW TeOpHel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX bu6mmoreka [JOK
8 1 0 0 20.09.2023
HMMU TIPOCTBIX U CJIOXKHBIX BEIIECTB IO https://myschool.edu.ru/
TpymIaM U Iepuoaam
9 Cucremarusanus 1 00001IIeHIE 3HAHUIT 1 0 0 20.09.2023 = bubmmoreka I[JOK
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10 TEMEC

https://myschool.edu.ru/

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.

bubmuoreka [JOK

10 27.09.2023
BonopoaHas cBsi3b. MeXMOJIEKYJISIpHBIC https://myschool.edu.ru/
B3aMMO/ICUCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBs3b bu6mmoreka [IOK
11 y 27.09.2023
AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX https://myschool.edu.ru/
F€OMETPUUYECKUM CTPOCHUEM
IIpencraBneHust 0 KOMIJIEKCHBIX bu6mmoreka [IOK
12 27.09.2023
COCIMHEHUAX: COCTaB U HOMEHKJIaTypa https://myschool.edu.ru/
BemectBa MoneKyasspHOTO U
HEMOJICKYJISIPHOTO CTPOCHHMS. THITBI bubmuorexa [JOK
13 yIp p . 04.10.2023 1
KPUCTAJUIMYECKHUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEILIECTB
ITonsiTe 0 AUCTIEPCHBIX CUCTEMAX.
A p bu6mmorexa [IOK
14 [IpencraBienne 0 KOJIOUTHBIX 04.10.2023
https://myschool.edu.ru/
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHBIE U
P p m bu6mmorexa [IOK
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. 04.10.2023
https://myschool.edu.ru/
Kpucramnoruaparst
CriocoObI BEIpOKECHHS KOHIIEHTPAITIH bubmuorexa [JOK
16 P HeHTpan 11.10.2023 1
pacTBOpOB https://myschool.edu.ru/
Pemenue 3agau ¢ ucnoyib30BaHUEM
17 o 8 ) 11.10.2023 bubmunorexa LIOK
TOHSTHH ""MaccoBast 10711 paCTBOPEHHOTO .10.
Won HOTAP P | https://myschool.edu.ru/
BellecTra", "MoJsipHasi KOHLEHTpaLUs
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK
18 ¢ ! P 11.10.2023 1

HCOPTraHNYCCKUX BCIICCTB

https://myschool.edu.ru/
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Cucremaruzanus u 0000LIEHUE 3HAHUM

bubmuorexa [JOK

19 18.10.2023
0 TeMe https://myschool.edu.ru/
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema bubnmoreka [JOK
20 18.10.2023
XuMu4eckux 3nementos 1. U. https://myschool.edu.ru/
Mengpeneena", "CTpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX pEeaKIui B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHUSI MAaCChI bubnnorexa [HOK
21 18.10.2023
BEIIECTB; 3aKOH COXPAHEHHS U https://myschool.edu.ru/
MIPEeBPALICHUS SHEPTUU TPU XUMHYECKHUX
peakuusax
TeroBbie 3P HEKTH XUMUYECKUX bubnnorexa [HOK
22 . 25.10.2023
peakiumii. TepMOXUMUYECKHE YPaBHEHUS https://myschool.edu.ru/
Brruncnenus mo ypaBHEeHUSIM
P . bu6mmorexa [IOK
23 XUMUYECKUX PEaKIUi 1 25.10.2023
https://myschool.edu.ru/
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKOpOCTh XUMUYECKOH peakiinu, eé
P peaxtl bubmuorexa [JOK
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB. 25.10.2023
https://myschool.edu.ru/
Karanms u xatanuzaropsl
bu6mmoreka [JOK
25 ['omoreHHsie U reTepOreHHbIe peakuuu 08.11.2023
P pearht https://myschool.edu.ru/
[TpakTrueckas padota Ne 1 mo teme
P P Bu6miorexa LIOK
26 Bnusinue pa3nuyHbix pakTOpoB Ha 08.11.2023
. " https://myschool.edu.ru/
CKOPOCTh XUMUYIECKOU PEaKITUU
27 OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH. 08.11.2023  bubaunoreka [JOK
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XUMHUYECKOE PAaBHOBECUE

https://myschool.edu.ru/

[IpakTrueckas padota Ne 2 o Teme

28 "B e pa3 ¢baxTOpoB Ha 15.11.2023 bubmnorexa LIOK
JIASTHA JIMYHBIX TOPOB H 1.
P P " https://myschool.edu.ru/
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DIIEKTPOINTHYECKAS TUCCOLIUALINSL.
P A it bu6mmoreka [IOK
29 CuiibHBIC U CJTa0bIE SJIEKTPOJIHUTHI. 15.11.2023
https://myschool.edu.ru/
Crelnelpb TUCCOAAIINN
Honnoe nponssenenue Boasl. Cpena
30 p a B a p“ a 15.11.2023 bu6mmoreka [IOK
BOJHBIX PACTBOPOB. BomopoaHbIit A1,
a p p AOPOA https://myschool.edu.ru/
nokazatenb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 oﬂpe AFOMIIE B Pac 2 a 22112023 Promorexa [IOK
MIPOTEK He B paCTBOpax A1,
P - P p https://myschool.edu.ru/
3JIEKTPOJIUTOB
IIpakTueckas padora Ne 3 o reme
32 ")I()HMquCKHe peaK WU B PAaCTBOpax 22.11.2023 bubmmorera [TOK
f) HHEP P o https://myschool.edu.ru/
JEKTPOJIUTOB
OKHUCINTEHLHO-BOCCTAHOBUTEILHEIE
33 B . 511.2023 bubmuorexa [JOK
eakuuu. BaxxHelre oKUCINTEIN U A1,
peaxt https://myschool.edu.ru/
BOCCTAHOBUTEIN
Meto 3IEKTPOHHOTO (3IEKTOHHO- bubnuoreka IIOK
34 it p ( 29.11.2023 1
MOHHOT0) 0anaHca https://myschool.edu.ru/
DIIEKTPOIIN3 PACTBOPOB U PACILIIABOB bub6anorexa [IOK
35 P p p p 29.11.2023 &
BEILIECTB https://myschool.edu.ru/
36 p 59 11,2023 bubnmoreka [JOK
CIlIeHUE 3a71a4 PA3INYHBIX TUIIOB A1,
ladp https://myschool.edu.ru/
37 p 06.12.2073 bubnmnoreka [JOK
CIlIeHUE 3a1a4 PA3INYHBIX TUIIOB 2.
At p https://myschool.edu.ru/
38 Cucrematuzanus 1 00001IeHIE 3HAHUT 06.12.2023  bubGnuoreka [IOK
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o Teme "Xumuueckue peakuuu"

https://myschool.edu.ru/

KounTponbhas pabota no teme

bu6mmoreka [IOK

39 06.12.2023
"XumMudeckue peakuuu" https://myschool.edu.ru/
[TonoxxeHne HEMETAIIIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
PHOA bu6mmoreka [IOK
40 snemenTtoB JI. 1. Menzaeneena u 13.12.2023
https://myschool.edu.ru/
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
DU3NYECKUE CBOMCTBA HEMETAIIJIOB
41 AnoTponus HEMETaIOB (Ha IpUMEpe 13.12.2033 bubnnoreka [JOK
KHCIIOpoa, cepbl, hochopa u yriaeposa) o https://myschool.edu.ru/
Bonopox: monydyenue, pusmueckue u bubnuoreka IHOK
42 HOpO yqu ¢ 13.12.2023 1
XMUMHUYECKHE CBOMCTBA. ['MIpuibl https://myschool.edu.ru/
["anmorensl: HaXOXKIEHHUE B IPUPOJIE,
s PHPOA bubmuorexa [JOK
43 CTIIOCOOBI NOTYYCHUs, PU3UIECKUE U 20.12.2023
5 https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA
l'anorenoBonoponsl. Baxxnenmue
44 AOPOA 20.12.2023 bubmuorexa [JOK
KHUCJIOPOJICOACPKAIINE COCTUHEHUS 2.
POACOATPAI A https://myschool.edu.ru/
rajJjoreHoB
JlabopaTopHbIe ¥ TPOMBIIIICHHBIE
CHOCOOBI MOTYYEHHS TaTOTeHOB. bubnnoreka [JOK
45 20.12.2023
[TpuMeHeHne TaloreHOB 1 UX https://myschool.edu.ru/
COCAMHEHUI
[Tpaktuueckas padota Ne 4. Pemenue
p P bu6mmoreka [IOK
46 SKCHEePUMEHTAIbHBIX 3a4a4 110 TEME 27.12.2023
N | https://myschool.edu.ru/
lManorenst
Kucnopon: nabopatopusie u
PO parop bu6mmoreka [IOK
47 MIPOMBIIIIJIEHHbIE CLIOCOOBI MOTYYEeHHUS, 27.12.2023

¢bu3nyeckrne 1 XuMHUYeCKHe CBOMCTBRA.

https://myschool.edu.ru/
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O3o0H. [IpumeHeHue KUCI0poia U 030HA

bu6mmoreka [IOK
48 OKCHUIBI ¥ IEPOKCHIBI 27.12.2023
https://myschool.edu.ru/
bu6mmoreka [IOK
49 Pemenue 3amay pa3aMvHBIX THIIOB 10.01.2024
https://myschool.edu.ru/
Cepa: HaXOXKJIEHUE B MPUPOJIEC, CITOCOOBI
3 A PHpoA bubmuoreka [JOK
50 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE 10.01.2024
M https://myschool.edu.ru/
CBOICTBa
bu6mmoreka [IOK
51 CepoBoiopo/1, CyJIb(PUIbI 10.01.2024
P P yavpua https://myschool.edu.ru/
Kucnoponconepkamiue coeTMHCHUS
PONICOACPHATR . g . bubmuorexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI 17.01.2024
https://myschool.edu.ru/
KHCJIOTBI
[Ipaktuueckas padota Ne 5. Permenue
P P bubmunorexa [JOK
53 SKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 17.01.2024
" . | https://myschool.edu.ru/
Cepa u e€ coennuHeHUs
A3OT: HaX0XKJIEHHE B MPUPOJIE, CITOCOOBI
. PHpOA bu6mmorexa [IOK
54 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE 17.01.2024
o https://myschool.edu.ru/
CBOMCTBAa. AMMMAK, HUTPUJIBI
Kucnopoaconepxamme coefuHeHHS
POACOACPRAIL . g . bu6mmorexa [IOK
55 azota. OCOOEHHOCTH CBOWCTB a30THOM 24.01.2024
https://myschool.edu.ru/
KHUCJIOTHI
[IpumeneHue azoTa U €ro COCIUHEHUN. bubnmnoreka [JOK
56 24.01.2024
A3oTHBIE ynoOpeHus https://myschool.edu.ru/
docdop: HaXOXKICHHUE B PUPOJIE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [JOK
57 yHeri, ¢ 24.01.2024 1

XUMHUYECKHe cBoicTBa. Docduabl u

dochun

https://myschool.edu.ru/
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58 Oxcunbl pocdopa, hochopconepxkamne 31.01.2024 bubmumoreka [IOK
kuciotel. Comn GochopHOI KHCIOTHI o https://myschool.edu.ru/
IIpumenenne pocdopa u ero Bbu6moreka [JOK

59 p . (b (1) P 31.01.2024 1
coeauneHuii. @ochopHbie ya00peHus https://myschool.edu.ru/
IIpakTnueckas padora Ne 6. Pemenue

P P bu6mmoreka [IOK

60 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 31.01.2024

N \ https://myschool.edu.ru/
A3zot u pochop 1 ux coenuHEHUS

VYriepos: Hax0XKJIeHUE B PUPOJIC,

AJUTOTPOITHBIC MOIU(DUKALINH; bubmuoreka [JOK

61 P AAQHKALHH, . 07.02.2024 i
(busnyecKre 1 XUMHUECKHE CBOMCTBA, https://myschool.edu.ru/
MIPUMEHECHHE
Oxcup yriaepoga(ll), oxcu

62 AT (I\I;) ma(lh 8 ) 07.02.2024 bubimmoreka [IOK

Jepoa , YTOJIbHas KHUCJIOTa U €& .02.
YHICPOA y https://myschool.edu.ru/
coJn

63 Pemenue 3amau pa3 0 07.02.2024 bubmorexa LHOK

IEHN Y pa3IMYHBIX THIIOB .02.
At p https://myschool.edu.ru/
Kpemuuii: Hax0IeHUE B IPUPOJE,

64 P 5 g o PHPOd 14.02.2024 bubmuorexa [JOK
CITIOCOOBI MOJy4YCHUS, PU3HUECKHE U .02.

i . https://myschool.edu.ru/
XHMHYECKHE CBOMCTBA
Oxkcup kpemuus(1V), kpemuueBas bu6mmoreka [IOK

65 A XD (V). p 14.02.2024 1
KHCJIOTA, CUIIMKATBI https://myschool.edu.ru/
IIpuMmeHeHne KPEMHHS B €TI0

66 cope eHUN Cpe 0, €ro MoJIy4eHHe 14.02.2024 bubmmorera [TOK

nnennii. CTEKI0, €ro Mmoy4YeHue, .02.
a v https://myschool.edu.ru/
BHJIBI CTEKJIA
67 Pemenue 3amau pa3 0 21.02.2024 bubmorexa [TOK
EHN Y pa3JIMYHBIX THIIOB .02.
At p https://myschool.edu.ru/
CucreMaru3anus u 0000IIeHHE 3HAHUH bu6nmoreka [JOK
68 H H 21.02.2024 1

o teme "Hemeranier"

https://myschool.edu.ru/
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KonrponsHas pabora o Teme bubmumoreka [IOK
69 21.02.2024
"Hemerasuibr" https://myschool.edu.ru/
AHanu3 pe3yJabTaToB KOHTPOJbHOU bubnmoreka [JOK
70 pesy P 28.02.2024 1
paboThI, KOPPEKIUS OMINOOK https://myschool.edu.ru/
[Tonoxenue metaiuioB B [lepuoanyeckoii
CHCTEME XMMHYECKHUX AJICMECHTOB. bu6mmoreka [IOK
71 28.02.2024
OCOOEHHOCTH CTPOEHUS IJICKTPOHHBIX https://myschool.edu.ru/
000JI09€K aTOMOB METAJJIOB
OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
e ¢ bubmuorexa [JOK
72 [IpumeHneHne MeTaIIOB B OBITY U 28.02.2024
https://myschool.edu.ru/
TEXHHUKE
bu6mmoreka [IOK
73 Crnnasel MetaiioB. Koppo3ust MeranioB 06.03.2024
https://myschool.edu.ru/
bu6mmoreka [IOK
74 Pemenue 3ana4 pa3nuyHbIX TUIIOB 06.03.2024
https://myschool.edu.ru/
DJIEKTPOXUMHUYECKUH Psijl HANTPSHKEHUI
75 p 06 g Ié . 06.03.2004 DrOnmorexa [OK
METaJUIOB. re crocoObl OJTYYEeHUS .03.
B i https://myschool.edu.ru/
METaJJIOB
O6mras xapakrepructuka MetayuioB |A-
rpynisl [leppoaudyeckoi cucTemMsl
XUMUYECKUX 3JIeMEeHTOB. Hatpuii u bubnuoreka [IOK
76 y 13.03.2024
KaJIWi: oTydeHue, GU3NUecKue 1 https://myschool.edu.ru/
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
Oom1as xapakrepucTtrka MetayuioB |A-
rpynibl [lepuoauyueckoi CUCTEMBbI bubmuorexa [JOK
77 Py pHOA 13.03.2024 1

XUMHYECKHUX DJIEMEHTOB. Maruumi u
KaNbIUi: ony4YeHune, Gu3ndeckue u

https://myschool.edu.ru/
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTBIX BEIICCTB U UX COC,Z[I/IHCHI/Iﬁ

JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
78 13.03.2024
yCTpaHCHUS https://myschool.edu.ru/
AmoMuHM: onydeHue, GU3NISCKHUe U bubanoreka [IOK
79 Xq (b 20.03.2024 1
XMMHAYECKHE CBOWCTBA, TPUMEHCHHE https://myschool.edu.ru/
AMpoTepHbIE CBOIICTBA OKCHJIA U
THAPOKCHUIA aTIOMUHHS bubanoreka [IOK
80 P A ’ 20.03.2024 1
THIPOKCOKOMIUIEKCHI aTFOMUHHMS, HX https://myschool.edu.ru/
MIPUMCHCHHE
bu6mmoreka [IOK
81 Pemenne 3ama4 pasnuyHbIX TUIIOB 20.03.2024
https://myschool.edu.ru/
[IpakTuueckas padora Ne 7. Pemenue
P P bubmuorexa [JOK
82 AKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEMe 03.04.2024
" " https://myschool.edu.ru/
MeTaJibl TJIaBHBIX MTOATPYIIT
OO1as xapakTepucTUKa METaIOB
mo0ouHBIX moarpym (b-rpymmn bu6mmoreka [JOK
83 arpynt (B-rpyrn) 03.04.2024 i
[epronveckoit CUCTEMBI XUMHUYECKUX https://myschool.edu.ru/
9JIEMEHTOB
du3nyecKkue 1 XMMUYECKHE CBOMCTBA
84 N 03.04.2024 bubmuorexa [JOK
XpoMa U €ro COeIMHEHUM, UX .04.
P A https://myschool.edu.ru/
MIPUMEHEHNE
Baxwneinine coeqMHEHNS MapraHIia.
A pram bu6mmoreka [IOK
85 Ilepmanranar kanus, ero 10.04.2024
9 https://myschool.edu.ru/
OKHCIIMTENIbHBIC CBOMCTBA
dusndeckre U XUMUUECKIE CBOMCTBA
. bu6mmoreka [IOK
86 xenesa u ero coennHeHui. [lomydenne u 10.04.2024

IMPUMCEHCHHUC CILIaBOB JKEJIC3a

https://myschool.edu.ru/
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

87 ) N 10.04.2024
MeIH U €€ COeAMHEHU, X TPUMEHCHHE https://myschool.edu.ru/
dusnueckue U XUMUYSCKUE CBOMCTBA
WHKa U €r0 COCTUHEHMH, UX Bbu6mmorexka [JOK
88 H a 17.04.2024 1
npUMeHeHHe. [ UIPOKCOKOMIUIEKCHI https://myschool.edu.ru/
IIUHKA
IIpaktrueckas padora Ne 8. Pemenne
P P bubmuorexa [JOK
89 HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe 17.04.2024
" " https://myschool.edu.ru/
Mertaibl TOOOYHBIX MOArPYII
bubmuorexa [JOK
90 Pemenue 3a1a4 pa3IMyHbIX TUIIOB 17.04.2024
https://myschool.edu.ru/
O0001IeHNE U CUCTEMATH3AIUSA
5 t bu6mmoreka [IOK
91 M3YYEHHOTO MaTepuaa o TeMe 24.04.2024
\ | https://myschool.edu.ru/
Mertanibl
KonTponsHas pabota 1o Teme bubnuoreka IHOK
92 opOTBIED 24.04.2024 1
Merasisl https://myschool.edu.ru/
AHann3 pe3yabTaTOB KOHTPOJIBHOMN bubnuoreka IIOK
93 pesy p 24.04.2024 1
paboThI, KOPPEKIIHS OUINOOK https://myschool.edu.ru/
Poune xuMuu B o0ecrieueHrun
YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTRA. bu6mmoreka [JOK
94 08.05.2024
[ToHsATHE O HAYYHBIX METOJIaX https://myschool.edu.ru/
HCCIEI0BAHUS BEILIECTB
HaydHblie MpUHITUITBI OpTaHU3AIAH
XAMHYECKOT0 IIPOU3BOICTBA. Bbubanoreka [IOK
95 p g 08.05.2024 1
[TpomblIIIEHHBIE CITOCOOBI MOTYUEHHS https://myschool.edu.ru/
BaYKHEHIIINX BEIIECTB
XUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEN Bbub6anorexa [IOK
96 p by = 08.05.2024 1

CpE€Abl v €T0 IMMOCICACTBUA

https://myschool.edu.ru/
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XuMHUS U 30pPOBbE YEIIOBEKA. bubmumoreka [IOK
97 1 15.05.2024
JlekapCTBEHHBIE CPEICTBA https://myschool.edu.ru/
98 Xwumud mumy. Poib XI/\IJMI/II/I B 1 15.05.2024 bubmuoreka [JOK
o0ecreyeHny MUIIEBOM OE30I1aCHOCTH https://myschool.edu.ru/
99 Kocmernueckue n mapdromepHbie 1 15.05.2024 bubmuorexa [JOK
cpeznctBa. beitoBas xumus https://myschool.edu.ru/
X .B I
100 crnﬁiieingeﬂ;?;;:: i K aﬁﬁiﬂe 1 22.05.2004  Promuorexa IIOK
P 26 o https://myschool.edu.ru/
MaTepuaIbl
X 5 .
AMUS B CEJIBCKOM XO3SIICTBE BuGmiorexa LIOK
101 Opranuueckrie 1 MUHEPAJIbHBIE 1 22.05.2024
https://myschool.edu.ru/
yInoOpeHus
102 Cucrematusanuusa 1 00001IIeHUE 3HAHUT 1 52.05.2024 bu6mmoreka [IOK
10 TEME https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 102

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

o Xumus: Yriryon€éuuslii ypoBenb: 10 kiacc: yueOnuk / B.B. Epemun,
H.E. Ky3bmenko, B.W. Tepenun, A.A. [Ipo3nos, B. B. JIynun; nox pen.
B.B. Jlynuna. — 6-e u3sz., nepepad. — M.: [lpoda, 2019. — 446, [2] c.: ni.
— (Poccwmiickuit yue6nuk). ISBN 978-5-358-20907-7.

o Xumus: 11 knacc: yueOHuk: YrayOnénnsiii yposens / B.B. Epemun,
H.E. Ky3bmenko, A.A. JIpo3nos, B. B. JIynun; nox pea. B.B. Jlynuna. —
8-e m31., mepepad. — M.: IIpocsernienue, 2021. — 478, [2] c.: wi.

ISBN 978-5-09-078863-2.

o TaGnump: [Tepuoanueckas cuctema xumudeckux snementon J[. 1.

MenneneeBa, Tabauna pacCTBOPUMOCTH, SJIEKTPOXUMUUYECKHUM P

HaIIpsKCHUSA MCTAJIJIOB.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1. O.C. I'abpuenss, I'.I". JIeicoBa «Xumus MeToandeckoe mocooue — 6a30BbIit
ypoBeHby» - M.: Jlpoda, 2022 r.

2. O.C. I'abpuensn, U.I'. Octpoymos, «O0111ast XMMus B TeCTax, 3a7a4ax,
ynpaxuenusx. 11 kmace» — M.: lpoda, 2023 r.

3. O.C. I'abpuensn, I1.H. bepeskun, A.A. YmakoBa «Xumus 11 kmacc:
KoHnTtponbHbie 1 poBepouHbie paboThl K yueOHuKy». — M.: [Ipoda, 2021 r.

4. O.C. I'abpuensn, I'.I'. JIeicoBa, A.I'. Beenenckas «Xumus 11 kmacc:



HacronpHas kaura mis yaurtens». Yacts 1 — M.: Jlpoda, 2019 1.

5. O.C. I'abpuensu, I'.I'. JIsicoBa, A.I'. BBenenckas «Xumust 11 xacc:
HacronbHas kaura jis yuurtens». Yacts 2 — M.: [Ipoda, 2022 r.

6. O.C. I'abpuensu, [1.B. Pemeros, N.I'. OctpoymoBa «3aiauu 1o XuMuu u
crocoObl ux pemeHus» - M.: JIpoda, 2021 1.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsie miansbl 1o yueouuky O.C.
I"abpuensna, I'.I'. JIsicoBoi» - Bonrorpan.: Yuurens, 2018 r.

8. M.A. Ps6oma, Y .1O. Hesckas, P.B. JIunko «Tectrl mo xumuu 11 kmacey, -
M.: Dk3ameHn, 2019 1.

9. O.C. I'abpuensn, U.I'. OctpoymoB «XUMHUUYECKUI IKCIIEPUMEHT B 1ikoJie 11
Kiace»; - M.: Jlpoda, 2019 r.

10. Xumus. Peanuzammst o6pa3zoBaHus: METOAMYECKOE MOcoOue Jyist yuuTens /
Kasepuna A.A., [Inuyruna ['.B.; mox pex I'.B. [Inuyrunoin. M.: ®I'bHY

«MHCTUTYT cTpaTteruu pa3Butus oopazoBanus PAOy, 2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

bubmuotexa L{OK https://myschool.edu.ru/

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUID»
http://him.1september.ru Equnas xomnekmust IIOP: IlpeameTHas KOUIEKIMS

«XUMUA


https://myschool.edu.ru/

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
sKkcriepuMenThl: xumusi. Kommekiust Poccuiickoro o01ieo0pa3oBaTeabHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi
http://www alhimik.ru Beepoccuiickas omumnnana mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK TSI
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA yI4COHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUISIHK: XUMUS
http://www.chemistry.ru JluctaniuonHas oJIuMITHAAA [T0 XUMUU:
TEIICKOMMYHUKAIIMOHHBIH 00pa30BaTEIbHBIN MPOSKT

https://edsoo.ru/rabochie-programmy/
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