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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamMMa mo XMMUU Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUs
pazpabotana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 No 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS
denepaibHON 00pa3oBaTeNBLHON TPOrpaMMbl cpemaHero obimiero odpazoBanus(DOIl
COO), mnpexacraBneHHbix B DelepadbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
cragaapre COQO, c¢ yuérom Konmenuuu mnpenogaBaHusi y4eOHOro mpeaMeTa
«Xumus» B oOpazoBaTelbHBIX  opraHuzanusax  Poccuiickoii ~ denepanun,
peau3yIoNIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKECHHM
«Ctparerun pa3Butusa BocnuTanus B Poccuiickoit denepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YTIyOJIEHHOTO M3YUYEHUS 3aHUMAET BaKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanHusi ydammxcs 10-11 kmaccoB. U3ydenue
npeaMera, peanu3syeMoe B yCHoBHAX U (depeHIMpPOBAaHHOrO, NPOGUIBLHOTO
oOydeHHs, NpU3BaHO OOecreynuTh OO0IEe00pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO
MOJATOTOBKY BBIYCKHUKOB IIIKOJIbI, HEOOXOJIMMYIO IJisi aJanTaldd UX K OBICTPO
MEHSIOLUMCS YCIIOBUSAM >KM3HHU B COLIMYME, a TAKXKE JJIS POJIOJKEHUST 00yUEeHUsI B
OpraHm3aiusx HpodecCHuOHATbHOrO 00pa30BaHUs, B KOTOPBIX XHUMHS SIBIISETCS
OJIHOM U3 MPUOPUTETHBIX JTUCIUIUIMH.

B nmporpaMMe 1o XMMHM Ha3HadeHHE MOpeaMera «XUMUsS» MOJydaer
MOAPOOHYIO HHTEPIIPETALUIO B COOTBETCTBUU C OCHOBOIIOIATAIOIIUMH MOJI0KEHUSAMHU
O®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILI€NieH, COJEp>KaHUs, pPE3yJbTaTOB
oOyueHus: U TpeOOBaHUI K YypOBHIO MOJITOTOBKU BBITYCKHHUKOB. CBHUAETEIHCTBOM
TOMY SIBJISIFOTCS CJEAYIOIINE BBITOIHIEMbIE IPOTPAMMOM IO XUMUU (DYHKIIMH:

e THPOPMALIMOHHO-METOJIMYECKAs,  peaju3alus  KOTOpod  obOecreunBaeT
NOJyYeHUE TMPEJCTABICHUS O MeNsAX, COoAepkKaHMM, OOIIell cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTUS OOYYaIOIIMXCSl CPEACTBAMH IpEIAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQus;

e OPraHU3aLMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBAET OIpPECIICHHE:
MPUHIUMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH U3YUYEHUSI YyUeOHOTO
Marepuana, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
HOJIXO0J0B K (POPMHUPOBAHUIO COIECPKATEIBHON OCHOBBI KOHTPOJS M OLEHKU
00pa3oBaTeNbHbIX JIOCTHKEHUH oOydJarouuxcsi B paMKaX HTOTOBOM
aTTecTanuu B (OpMe €IMHOI0 FOCYAapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e YCTAaHABJIMBAECT MHBAPUAHTHOE MPEIMETHOE COJIep:KaHue, 00s3aTeNbHOE IS
M3y4eHUusT B  paMKax  OTIEIbHBIX  mpoduiiel, mpeaycMaTpuBaeT
pacnpenesieHue M CTPYKTypUpPOBaHME €ro 1o KJaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;



e aéT MPUMEPHOE paclpeesieHue yueOHOTO BPEMEHH, PEKOMEHIYEeMOTO IS
W3Y4YEHUS OTCIBHBIX TEM;

e IpeJJIaraeT MPUMEPHYIO MOCIE0BATEIBbHOCTh U3YUEHHUSI Y4EOHOr0 MaTepHraia
C yuyéToM JIOTMKM  TIOCTPOEHHUS  Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e 1a€T METOJIMYECKYIO MHTEPIPETALUIO LENe 1 3a7a4 U3y4eHHUs MpeaMeTa Ha
yIayOJEHHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero  0o0pa3oBaHMs, COJEPXKATEIBHOM  XapaKTEpPUCTUKU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHUS  OCHOBHOM  00pa3oBaTeNbHOMN
MPOrpaMMBbI CpenHero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METaINpEAMETHBIX, MPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATEIbHBIX  JCUCTBUM  OOydalomierocss MO  OCBOCHHIO
coJlepKaHUs IIPeIMETa.

[lo Bcem Ha3BaHHBIM IMO3UIMSIM B MporpaMMe IO XHUMHH IPeIycMOTpeHa
MIPEEMCTBEHHOCTh ¢ OOYYEHHEM XUMHUHU Ha YPOBHE OCHOBHOT'O 00ILIET0 00pa30BaHMSL.
3a mpedenamMud  yCTAHOBJICGHHOW  MPOrpaMMOil MO  XUMHUU  00s3aTEIbHOM
(MHBapHAHTHOM) COCTABJISIIOIIEH COJEpKaHUsl Y4YEOHOro TMpeaMeTa «XUMHUS
0cTaéTcsi BO3MOKHOCTh BbIOOpA €ro BapUaTUBHOM COCTaBIISIONIEH, KOTOpas J0JKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOPUIIS 00yUEHHUS.

B coorBerctBum ¢ koHuentyanbHbIMM rnojoxeHusmu PI'OC COO o
Ha3HAYCHUH MNpPeaIMeToB 0a30Boro M yriayOJEHHOTO YpOBHEH B  CHCTEME
muddepeHmpoBaHHOT0 00YUYEHHS HA YPOBHE CPEIHETO 00111er0 00pa30BaHUsI XUMUS
Ha ypOBHE YINIyOJE€HHOTO U3y4EHHUs HalpaBJeH Ha peaqu3aliio NPeeMCTBEHHOCTH ¢
MOCJIETYIOUIUM 3TalloM MOIYYEHUsI XUMUYECKOT0 00pa3oBaHus B paMKaX M3y4EHHUS
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHWMHUYCCKHX JUCIUIUIMH B By3aX U
OpraHu3alusIX cpeaHero npodeccuoHaIbHOro oopasoBanus. B aToil cBsA3M U3yueHue
npeaMeTa «XHUMHSD OPUCHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacHIMpEeHue U
yrayOleHne TEeOpEeTUYeCKOM M MPAaKTUYECKOM TMOArOTOBKM — 0OydYaroIIuxcs,
BBIOPABIIMX OMNpEAeNEHHbIA Npoduiib 00y4eHHUs, B TOM YHCIE C MEPCHEKTHUBOU
MOCJEYIOUIEr0  MOJIYYeHUS XHMHYECKOro  Oo0pa3oBaHUsT B OpraHu3alusax
npodeccuonanbHoro obpaszosanus. Hapsimy ¢ atum, B cBere TpeboBanuii GI'OC
COO x mIaHupyeMbIM pe3yJbTaTaM OCBOCHHUS (eaepaibHOM 00pa30BaTeIIHbHOM
MporpaMMmbl  CpeAHero oO0miero o0pa3oBaHUs U3YYEHHE TMpeaMera «XHUMHs
OPUEHTHUPOBAHO TAKXK€ Ha pELIEHUE 3a7a4 BOCIUTAHUSA U COLUAIBHOTO Pa3BUTHUSA
oOyuJaroniuxcsi, Ha (POPMUPOBAHUE Y HUX OOIIEUHTEIUICKTYaIbHbIX YMEHUHN, YMEHUN
parmoHaM3aIM  y4eOHOTO TpyJda W OOOOMIEHHBIX CIOCOOOB JIESTEIHHOCTH,
UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocrapnsomuUMH  npeamMeTa «XUMHs) Ha YpOBHE YIIyONEHHOTO HU3Y4YEHUS
ABISIIOTCS  yrayOnéHHele Kypcbl — «Opranuueckas xumus» u  «O0mas wu



HeopraHuyeckas xumus». [Ipu ompeaeneHnn MOAXOI0B K OTOOPY U CTPYKTYPHOI
OpraHu3alMH COJAEPKAHUS ITUX KypCOB B IMPOrpaMMe M0 XMMHUHU 332 OCHOBY IPHHSTHI
nosioxxeruss PI'OC COO o paznuuusix 6a30BOro v yriryOiaEHHOr0 YPOBHEH U3yUYEHUs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranuyeckas xumus» u «O0mas wu
HEOPraHWYecKass XUMHUsD» COCTABIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUWA U YMEHUH,
OTHOCSIIUXCS K 0a30BOMYy YpOBHIO H3yuU€HHUs MpeaMera. JTa CUCTeMa 3HaHUUN
MOJIy4aeT OIpPEACIEHHOE TEOPETUUYECKOE JTOMOJHEHHUE, MO3BOJIAIONIEE OCO3HAHHO
OCBOMUTH CYIIECTBEHHO OONBIINI 00BbEM (hakToMOrMueckoro marepuana. Tak, Ha
yIyONEHHOM  ypOBHE  HW3Y4Y€HUs  HpeaMera  o0ecnedeHa  BO3MOXKHOCTb
3HAYUTEILHOTO YBEJIMYEHUSI 0O0BEMA 3HAHUN O XMMHUYECKUX 3JIEMEHTaX U CBOMCTBAaX
UX COCMHEHUN HA OCHOBE PACIIUPEHUS U YriayOJeHUs MPeICTaBICHU O CTPOCHUHU
BEILIECTBA, XUMHYECKOM CBS3M MW 3aKOHOMEPHOCTAX MPOTEKAHHUsS PEaKIUH,
paccMaTpUBaE€MbIX C TOYKH 3pEHUS XUMHYECKOM KHHETHKA M TEPMOIAUHAMHKHU.
N3yuyenne mnepuoanueckoro 3akoHa W llepuognyueckord CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSAX O
CTPOEHHH aToMa. XUMUYECKasi CBA3b OOBACHAETCSA C TOUKU 3PEHHS SHEPTeTUUYECKUX
U3MEHEHUN mpu e€ oO0pa3oBaHUM M pa3pylICHUWH, a TaKXKe C TOYKU 3PEHHUs
MEXaHu3MOB €€ oOpa3zoBaHus. V3ydyeHwe THNOB peakuuid  JIONOJIHAETCA
(hopMHUpPOBaHUEM NPEJICTABICHUN 00 3JIEKTPOXUMUYECKUX IMPOIEcCcax U AIEKTPOIU3E
pacIuIaBOB U PacTBOPOB BEILIECTB. B Kypce opraHu4eckoil XUMHUH IPHU paCCMOTPEHHUH
PEaKIMOHHOMN CIIOCOOHOCTU COEAMHEHUN YIeNnseTcs 0coboe BHUMaHUE Bompocam 00
AIEKTPOHHBIX P (PeKTax, 0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX
pEeaKLnil.

Oco0oe 3HaueHne UMEET TO, UTO HA COJEP)KAHUE KypPCOB XUMHUHU YIIIYOJIEHHOTO
YPOBHSI U3YYEHHUS I KJIACCOB OMpeAe€éHHOro nmpoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYpY W XapakTep JONOJHCHUH K oOIeld cucreMe NPEAMETHBIX 3HAHMM)
OKa3bIBAIOT BIMSIHUE CMEXHbIE TpeAMETHI. Tak, HalpuMep, B COAEPKaAHUU MPEIMETA
IUISL KJIACCOB XMMHKO-(PU3UyYecKkoro mnpoduiis OoiblIoe 3HAaYyeHHuE OyayT HMETh
AJIEMEHThl yyeOHOro Marepuana no oomel xumuu. IIpu u3zydeHum mnpeamera B
JTAHHOM CJIy4ae akIIeHT OyAeT c/ellaH Ha OONIHOCTh METOJOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpPHUM B XUMHM U B (PU3MKE: aTOMHO-MOJICKYJISpHAs TEOPHs
(MonekymsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUS MacChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U JAPYroe.

B 10 e BpeMs B cojiepKaHUM TpeIMeTa sl KJIACCOB XMMHUKO-0MOJIOTUYECKOTO
npoduiist OONMBIIUN YACHbHBIM BeC OyIeT MMETh OpraHuyeckas xumus. B sTom
cllydae MpeloCTaBiIsIeTCs BO3MOXKHOCTh JJIsi Oojiee 0OCTOSATENBHOIO PacCMOTPEHUs
XUMHUYECKON OpraHu3aluy KJIETKU KaKk OMOJIOTMYECKONW CUCTEMBI, B COCTaB KOTOPOU
BXOJSIT, K MPUMEPY, TaKU€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMMHUABI, OEJKH,



YIJEBOAbI, HYKJIEHMHOBBIE KHUCIOTBI M Apyrue. Ilpu 3TOM 3HaHuMA O cocTaBe H
CBOMCTBax NpPEICTABUTENEH OCHOBHBIX KJACCOB OPraHUYECKUX BELIECTB CIYXKaT
OCHOBOM  JUIi  M3Y4YEHHUS CYIIHOCTH MpOIEccOB  (OTOCHUHTE3a, JbIXaHUS,
NUIIEBAPCHHUS.

B nmmane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOILIEHAayYHbIX METOAOB IMO3HAHMS U ONbITa MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUI H3y4yeHue npeaMera «XHUMHs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YeOHbIMM TIpeIMETaMH, BXOIAIIMMU B COCTaB
npeIMeTHbIX oOjacTeil «EcTecTBeHHO-HAay4YHbIE MpeaMeTh», «MaTemaTuka W
uHpopMaTuKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipu uzyyennu yuebHOTrO npeameTa « XuMus» Ha yriayOiaEHHOM YPOBHE TakKxke,
KaK Ha YPOBHE OCHOBHOTO U CPEJIHEro o0Iero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3ajjayeil MEepBOCTENIEHHONM 3HAYUMOCTU SBIAETCA (POPMUPOBAHUE OCHOB HAYyKH
XUMHH Kak 00JaCTM COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUUYECKON IEsTeIbHOCTU
YEJI0BEKA U OAHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIBTYpHI. Pemenue aToil 3anaun Ha
yIiyOJEHHOM YPOBHE U3y4YEHHUS IPEIMETa MpeanoiaraeT peaqu3aiuio TaKuX Hesei,
KakK:

e opMUpOBaHME TPEACTABICHUNA: O MaTepuaIbHOM E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBIICHUW MPHUPOABI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK W €& BeAyled poiau B oOecreyeHuu
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM,
HHEPreTUUECKOM M NUIIEBOM O€30MaCHOCTH, B Pa3BUTHUU MEAMIIMHBI,
CO3/IaHHMU HOBBIX MaTepUajoB, HOBBIX UCTOYHUKOB SHEPruH, B 00eCNeUeHUN
pPalMOHAIIBHOIO MPUPOJIONOJIB30BaHUs, B (POPMUPOBAHMU MUPOBO33PEHUS U
oOlel KyJbTyphl YEJNOBEKa, a TaKXKe JKOJOTMYECKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 370POBbIO U IIPUPOJHOU CpELE;

e OCBOCHHME CHCTEMbI 3HAHUU, JIE)KAIUX B OCHOBE XMMHUYECKOM COCTAaBISAIOLLECH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (YHIAMEHTAJIBHBIX TOHSTHUH,
3aKOHOB M TEOPHl XHWMHUH, COBPEMEHHBIX NPEACTABICHUA O CTPOEHUU
BEILIECTBA HAa pa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, 0 TEPMOJIMHAMHYECKUX U KMHETHYECKHUX
3aKOHOMEPHOCTSAX MPOTEKaHUS XUMHUYECKHX PEaKUUid, O XUMHUYECKOM
PaBHOBECHHU, PACTBOpax M JAUCHEPCHBIX CHUCTEMax, 00 OOIMX Hay4HBIX
OPUHIIMIIAX XUMUYECKOTO MTPOU3BOCTBA;

e popMHpOBaHUE Y 00YUaAIOIINUXCS OCO3HAHHOTO TOHUMAaHUsl BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKMX 3HAHMM 11 OOBSICHEHMsI KIIOYEBBIX HAECH U
npo0sieM COBPEMEHHOW XHMHH, Al OOBSICHEHHS W NPOTHO3MPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAY4YHYIO MPUPOY; FPAMOTHOIO PEIICHUS
npo0sieM, CBSI3aHHBIX C XWMHEW, MPOTHO3WPOBAHUS, aHAIM3a M OLEHKHU C



MO3MIIMH  DKOJOTHUYECKON  O€30IacHOCTH  IOCASACTBHA  OBITOBOH M
MIPOU3BOJACTBEHHON JIESITEIILHOCTH YEJIOBEKa, CBS3aHHOW C XUMHUYECKUM
IIPOM3BOJICTBOM, UCTIOJIb30BAHUEM U TIEPepabOTKOM BEIECTB;

e yIIyOJiIeHHE TPECTABICHUN O HAay4YHBIX METOJIaX MO3HaHMS, HEOOXOIMMBIX
JUIsT TIPUOOPETeHHUST YMEHWUW OpPHEHTHPOBATHCSI B MHPE BEIIECTB U
OOBSCHCHHMSI XUMUYECKHX SBJICHUH, HMMEIONIMX MECTO B TMPUPOJE, B
MPAKTAYECKON JIESITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnnane peamuzanuu TEPBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOLINX
(GyHKIUN 1ETOCTHON CHUCTEMBI CpeAaHero oOmiero oOpa3oBaHUS NpPH H3YYECHUH
npeaMeTa « XuMus» Ha yriyOoJa€HHOM YpOBHE 0COOYIO0 aKTyaJdbHOCTh MPUOOPETAOT
TaKHe IEIU 1 3aJa4H, KakK:

e BOCIIUTAHHE YOSKAEHHOCTH B IMO3HABAEMOCTH SIBJICHUN MPUPOBI, YBAKEHUS K
IpoIeccy TBOpUYECTBA B  O0JACTH TEOPETHYECKUX W IPHUKIAJIHBIX
UCCIIeIOBAaHUM B XUMUH, dhopmMupoBaHue MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

epa3BUTME MOTHBAUMU K OOYyYEHHI0O M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCITUTaHHUIO Ha OCHOBE YCBOCHUS
00111eUeI0BEYeCKUX [ICHHOCTEH;

e pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKHUX
crocoOHocTe oOydaromuxcsa, (HOPMUPOBAHME Y HHUX CO3HATEIBHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPA30BaHUIO KakK
YCJIIOBHIO YCIICITHOM Tpo¢eCCHOHATbHOW W OOIIECTBEHHOM ACATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO M IOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HU;

e pOopMHpOBAHNE YMEHUH ¥ HABBIKOB Pa3yMHOT'O MPHUPOIOTOIB30BAHMS,
pPa3BUTHE DKOJOTHYECKON KYJIbTYphI, IPHOOPETCHHE OMbITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN AEATETbHOCTH.

OO6r11ee YMCiI0 YacoB, MPEAyCMOTPEHHBIX IS U3YUSHUS] XUMHUHU Ha yTriyOJICHHOM
YPOBHE CcpeaHero oo1ero oopasoBanusi, cocraniser 204 gacos: B 10 kimacce — 102
yaca (3 yaca B HEJIEO).



COILEPKAHUE OBYUYEHUASA
10 KITACC

OPI'AHUYECKASA XUMHUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer u 3HaueHUE OPraHUYECKOW XUMHUH, MPEJCTABICHUE O MHOTOOOpa3UH
OPTraHUYECKUX COCIUHCHUMN.

DNEeKTpOHHOE CTPOEHUE aToMa YIVIEpoJa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMA. BaneHTHbIe BO3MOYKHOCTH aToma yriepoja. XUMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. Tumbl THOpUAN3alud aTOMHBIX OpOuTanei yriaepoja.
Mexanu3aMbl  00pa3oBaHUsSI  KOBaJEHTHOM CBsi3M  (OOMEHHBIH W JOHOPHO-
akuentopHslii). Tumbl nNEpeKpbIBaHUS AaTOMHBIX OpOWUTaned, o©- H T-CBA3M.
OpnunapHasi, [BOiHast U TpoiHas cBsi3b. CrOCOOBI pa3pbiBa CBSI3€H B MOJIEKYJax
opranuyeckux BemiecTtB. [loHsiTHE O CcBOOOJHOM pajgukaie, HyKJIeopuwie u
anexTpodue.

Teopus cTpoeHUs OpraHuvecKux coequueHnii A.M. bytinepoBa u coBpeMeHHbIE
MIPEACTABICHNUS] O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUHU CTPOCHHS OPraHHUYECKUX
coequHeHN. MoJeKkysipHble U CTPYKTypHbIE (opMyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpall€HHas, cKesneTHas. HM3omepus. Bunbl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3P(PEKTHl B MOJIEKYJIax
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBiaenre o KiacCUPUKAUMU OpraHUYeckux BemecTB. [loHsTHE O
¢dbynkunonansHOM Tpynmne. ['omonorusa. I'omonoruueckue psiapl. CuctemMaTudeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHMS
OTAEIbHBIX MPEICTABUTEIICH.

OcobenHocti ¥ KiaccupUKalsg OpraHuueckux peakiui. OKUCIUTENTbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINA B OPTAaHUYECKON XUMUMU.

OKCNEpUMEHTAIBHBIE METOABl M3YyYEHHs BELIECTB M MX IPEBpALICHUM:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajiaMu Ha MX OCHOBE,
OMbITHI MO TPEBPAILIECHUIO OPTraHWYECKUX BEIECTB NpH HArpeBaHuM (TUIaBJICHUE,
oOyIiMBaHWEe M TOPEHHE), KOHCTPYUPOBAHHME MOJENEeH MOJEKyd OpPraHuYeCKuX
BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonoruyeckuid psii ajkaHoB, oOmas (opmMmyia, HOMEHKJIaTypa U
M30MepHs. JIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKAaHOB, SP -



ruOpuan3anusi aTOMHBIX OpOuTaned yriepona, o-cBsi3b. Dusnueckue CBOICTBa
AJIKaHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PpEAKUMHM 3aMENICHUs, HW30MEpU3aliu,
NETUAPUPOBAHUS, LMKIU3ALMKU, MUPOJM3a, KpeKuHra, ropenus. [lpencraBienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE AJIKAHOB.

[uxmoankanel. OOmmas ¢opMyna, HOMEHKIaTypa U m3omepus. OcoOeHHOCTH
CTPOCHHUS U XUMHUYECKHX CBOMCTB MajbiX (I[UKIOMPONAH, IUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKIIOTeKCaH) IUKIoankaHoB. CrocoObl MOJyYeHHUs] U MPUMEHEHUE
LAKJIOAJIKAHOB.

Ankennl. ['omonoruyeckuil psii ajlkeHoB, oOmias (opmyiia, HOMEHKJATypa.
NEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIl aIKEHOB, SP°-THOPHIH3ALHs
aTOMHBIX OpOuTajell yriaepoja, 6- U n-cBsi3u. CTpyKTypHas U reomeTpuyeckas (1uc-
TpaHc-) uzomepus. usnveckue CBOMCTBA aIKEHOB. XMMHYECKUE CBONCTBA: PEAKIINU
MIPUCOEIMHEHHUS], 3aMEIICHUS B O-ITOJIOKEHUE TIPH IBOWHOM CBS3H, NOJMMEPU3ALNH U
okucinenud. [IpaBumo MapkoBHukoBa. KauecTBeHHbIE peaklMy HA JIBOMHYIO CBS3b.
CriocoObl IOJTy4eHMs U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Krnaccudukarus ankagueHOB (CONMPsDKEHHBIC, W30JIUPOBAHHBIC,
Kymyaupoeantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMUYECKHX CBOMCTB
CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoennnenue. [lonmumepnsanus conpsiKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U TPUMEHEHUE alKaUEHOB.

Anxunbl. ['oMonorudeckuit psij alkuHOB, oOmias (Gopmysia, HOMEHKIATYpa U
U30MepUs. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AJIKHWHOB, Sp-
ruopuau3anms aTOMHbBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKHHOB.
XUMUYECKUE CBONCTBA: peaKIMU MPUCOCAUHEHUS], TUMEpU3ALMU U TPUMEPHU3aIluH,
OKuCJIeHUsA. KHCIOTHBIE CBOWMCTBA aJKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHble peakiuu Ha TPOWHYIO CBsi3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJKUHOB.

ApomaTtrueckue yriaeBoAaopoabl (apeHsl). ['oMonoruueckuii psg apeHoB, oOas
(dbopmysna, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3oia. Du3nveckrue CBOMCTBA apeHOB. XUMUYECKHUE CBOMCTBA OEH30J1a
U €ro roMoJIOroB: PEakIUH 3aMellleHuss B O€H30JbHOM KOJIBLIE M YIJIEBOJAOPOIHOM
paaukane, peakuuMd — MPUCOCAUHEHHS,  OKUCIEHUE  TIOMOJIOrOB  OeH307a.
IIpencrapienre 06 OPUSHTUPYIOIIEM JECHCTBUH 3aMeCTUTENeH B OEH30JIbHOM KOJIbIIE
Ha MPUMEPE AIKWIBHBIX PAJUKAIOB, KapOOKCWIHHOM, THIPOKCHIHHOM, aMUHO- U
HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOCHHOCTH XMMHYECKHUX CBOWCTB CTHpOJIA.
[Tomamepuzarust ctupona. CrnocoObl MOTy4YeHUS W MPUMEHEHHWE apOMaTHYeCKHX
YTJIEBOJIOPOJIOB.



[Ipuponnsiii ra3. IlomytHele HedTsHble ra3pl. HedTh u e€ mpoucxoxiaeHue.
Kamennsplii yronp u npoaykTsl ero nepepadotku. CrocoObl mepepaboTku HedTu:
NEPEeroHKa, KPEKUHI (TePMUYECKHM, KaTaTUTUYECKUN), PUDOPMUHT, MUPOIIHU3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHHE B MPOMBIIIIICHHOCTU U B OBITY.

['eneTnyeckas CBSA3b MEXKAY PA3IMYHBIMU KIIACCAMH YTIIEBOJAOPOIOB.

DIEKTPOHHOE CTPOEHUE TaAJIOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuun
3aMENICHHWs] TajJoreHa Ha  THAPOKCOTPYMIY, HUTPOTPYIIy, IIHAHOTPYIIY,
amuHoOTpynmy. JleiicTBie Ha TaJlOreHIPOU3BOIHBIE BOJJHOTO U CIUPTOBOrO PacTBOpa
ménoun. B3auMopeiicTBue aurajgoreHajkaHOB ¢ MarHueM M UMHKOM. [loHsiTue o
METAIJIOOPTaHUYECKHX  COeNMHEHUsX. VIcrmonb3oBaHME  TaJOreHIPOU3BOIHBIX
YTIEBOJIOPOAOB B OBITY, TEXHHUKE U MTPH CUHTE3€ OPraHNYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJbl HM3YyYEeHMsI BEIIECTB M UX NPEBPAILCHUN:
u3ydeHue (PU3NYECKUX CBOWCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KauyeCTBEHHBIX
peakiMii YIJIeBOJOPOJOB pPa3IUYHBIX KIAccoB (oOeciBeurMBaHUE OpPOMHON WM
MOJIHOM BOJXBI, pacTBOpa IE€pMaHraHaTa Kajius, B3aWMOJCHCTBHE AalleTHIICHA C
aMMHa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kauecTBeHHOE OOHApPYXKEHUE YIiIepoja
M BOJOPOJIa B OPraHMYECKUX BEIIECTBAX, IMOJYYCHUE JTUJIEHA U H3YyUYCHHE €ro
CBOMCTB, O3HakomuyieHHe c KosuiekiusmMu «Hedts» u «Yromws», ¢ oOpasuamu
IJIaCTMAcC, KAay4yKOB W pE3HHBI, MOJECIMPOBAHUE MOJIEKYJI YIJIEBOJAOPOJIOB H
raJIOT€HIPOU3BOJIHBIX YTJIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudyeckue coeJMHEHUS.

[IpenenbHble OogHOATOMHBIE CHUPTHL. CTpoeHue MOJeKyn (Ha TpuMepe
MeTaHola | 9JTaHona). [‘oMonorumueckuit psing, oOmas QopMyna, H3OMEpPHS,
HOMEHKJIAaTypa W  kiaccupukanusa. Dusznyeckue  CBOMCTBA  MpEAeNIbHBIX
OJTHOATOMHBIX CIUPTOB. BOAOpOIHBIE CBSI3M MEXIYy MOJIEKYJaMH CIHAPTOB.
XVWMHUYECKHE CBOWCTBA: pEaklUMd 3aMEIEHUs, JETUApATAlUh, OKHUCIICHHUS,
B3aMMOJICUCTBUE C OPTAHMYECKMMHU M HEOPTraHMYECKUMU KucioTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE CIUPTHI. JlelicTBHE ATaHOJa M METaHOJa Ha OPraHu3M
yenoBeka. CrocoObl moyueHusl ¥ MPUMEHEHNE OHOATOMHBIX CITUPTOB.

[IpocTteie 3¢upnl, HOMEHKIATypa U u3oMepus. OCOOCHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOUCTB.

MHOroaTOMHBIE CIUPTHI — OTHWICHIJIMKOJIb U TiHIepuH. Dusznyeckue u
XUMHYECKAE CBOWCTBA: PEAKIIMU 3aMEICHUs, B3aUMOJICHCTBIE C OPTaHMUECKUMHU U
HEOPTaHWMYECKUMHU KHCJIOTaMH, Ka4eCTBEHHAs PEaKIMsl Ha MHOTOATOMHBIC CIHUPTHI.
[IpencraBieHne o MeXaHU3Me peakiuii HyKiIeo(GuapHOTO 3amenieHus. JleiicTBue Ha
opranusm uesnoBeka. CrocoObl MOTydYeHHsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrtpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
O0eH3onpHOTO sjpa. dusznueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (enona. KauectBennsie peakuuun Ha ¢enon. TokcuuHocTh (heHomna.
Crioco0sI mostydeHus U npuMeHnenue gpexomna. GenondopmanpaeruasHas cMoa.

KapOoHuabHbIE COEAMHEHNS — AbJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON rpynmbl. ['oMosornyeckue psabl anbJIeruioB U KETOHOB, 0OIIas
dbopmyna, w3omepus W HOMEHKIaTypa. Du3wdyeckue CBOWCTBA albJCTHIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJbJETHJIOB U KETOHOB: PEAKLUUU MPUCOECTUHEHHUS.
OxuciieHHe anpJeru/ioB, KAueCTBEHHbIE peakuuu Ha ainpaeruasl. CrnocoObl
[IOJIyYEHMSI U IPUMEHEHHE aJIbJETHIOB U KETOHOB.

OnHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOTBL. OCOOEHHOCTH CTPOECHHUSA
MOJIEKYJ KapOOHOBBIX KHUCJIOT. M30Mepust u HOMeHKnaTypa. Ou3N4ecKue CBOWCTBA
OJTHOOCHOBHBIX TIPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BomopomHbie CBSI3U MEXAY
MOJIEKYJIaMH KapOOHOBBIX KUCJIOT. XMMHUYECKHUE CBOMICTBA: KUCIIOTHBIE CBOMCTBA,
peakuusi ATepudUKalMM, PeaKkUud C Y4YaCTHEM YIJIEBOJOPOIHOTO pajauKaa.
Oco0OeHHOCTH  CBOWCTB MypaBbUHON KHCIOTHL. [loHSATHE O NPOU3BOJIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3Qupax. MHorooOpa3zue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIOT,
IUKapOOHOBBIX KHUCIIOT, TMAPOKCUKApOOHOBBIX KHUCHIOT. I[lpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTUHOBAs, OJEUHOBAs, JUHO/IE8AS,
JuHONeH08as KUcaoTbl. CriocoObl MOTyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxuble >@upbl. ['omonormyeckuil psna, obmas Qopmyna, H30OMEpHUS U
HOMEHKNaTypa. DHU3nyeckue M XUMHUYECKHE CBOWCTBA: TUAPOJIW3 B KHUCIOU H
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckne U XMMUUYECKHUE CBOMICTBA JKUPOB: THAPOJU3 B
KHUCJION W 1IesnoyHor cpege. OCOOEHHOCTH CBOMCTB XKHUPOB, COAECPKAUIUX OCTATKH
HEIPEACNIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBpb114 Kak CONTM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO0mas xapakTepucTuka yrieBoJoB. Knaccudukanus yrieBogos (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuapl: TIOK03a, (pykTo3a, Trajakroza, pubdo3a,
ne3okcupru6o3a. Pusznueckue CBOWCTBA M HaxoXKJeHue B mpupoje. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKLUU C YYACTUEM CHUPTOBBIX M aJbAETHUIHOM
rpynn, CHOUPTOBOE M MOJOYHOKHCIOe OpokeHue. IIpuMeHeHMe TIIOKO3bI, €€
3HAYECHHUE B JKU3HEACITEIBHOCTU OpraHmsMa. /[ucaxapuupl: caxaposa, MajabTO3a U
nakto3a. BoccranaBnuBaroniye ¥ HEBOCCTAHABIMBAIOUIUE AMCAXapuabl. ['Waponus
nucaxapunoB. Haxoxnenue B mpuponae u npumeHeHue. llonucaxapunabl: kpaxmad,
IIMKOreH U 1emwnono3a. CTpoeHre MakpOMOJEKyJl Kpaxmajia, TJIMKOTeHa U
1eJuTroN03bl. OU3nUeCcKUe CBOMCTBA Kpaxmana U LEJUII0JIO3bl. XUMUYECKHUE CBOUCTBA
Kpaxmajia: TUApPOJIM3, KaueCTBEHHAas peaklus C HOJO0M. XHMHYECKHE CBOWCTBA
LEJUTIONIO3bl:  THUAPONM3, TojlydeHue dpupoB  uemtonossl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCNEpUMEHTAIBHBIE METOAbl HM3YyYEHHs BELIECTB M MX IPEBpPALICHUI:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHE ITAHOJA C HATPHEM,
OKHMCJICHUE AITWJIOBOIO CIIMPTAa B JIbJIETHJ Ha PACKAIEHHOW MEIHOW IIPOBOJIOKE,
OKHMCJIEHHE JTHJIOBOTO CIHMPTa AUXPOMATOM Kaiusg (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUMUW Ha aiuplerujbl (C THUIPOKCHUAOM
nuammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus riavuepuHa ¢ TUIAPOKCUIOM
Meau(ll), xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBHI, B3aHMMOJEHCTBHE
pacTBopa INIIOK03bl ¢ TuapokcuoM Meau(ll), B3anmoaeiicTBue Kpaxmana ¢ HOJIOM,
pellIeHne YKCIEPUMEHTaIbHBIX 3a7a4 1o TeMaM «CrupTsl U GpeHombl», «KapOoHoBbIE
KUCTOTHI. CIOXKHBIE YPUPBI».

A3oTcoaep:kanue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHM4eckue Npou3BOAHbIE aMMuaka. Kiaccudukanuss aMHUHOB:
anudaTtryeckue U apoMaTUYecKue; NepBUUHbIE, BTOPUUHbIE U TpeTuuHble. CTpoeHue
MoOJIeKyJ, oOmas ¢opmyna, HU30MEpusi, HOMEHKIaTypa M (PU3MUECKHE CBOICTBA.
XHUMHUYECKOE  CBOWCTBA  anu(aTHUYECKMX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWINPOBAHKE, B3AaUMOJACHCTBUE NIEPBUYHBIX AMUHOB C a30THCTOM KUCIOTOM. Conn
AIKUIAMMOHMS.

AHWIIVH — NpEACTaBUTEIb AMUHOB apOMaTUYECKOro psia. CTpoeHue aHWIMHA.
B3anMHoe BiMsHHE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH XMMUYECKUX
CBOMCTB aHWIMHA. KauecTBeHHblE peakiuu Ha aHWIMH. CrnocoObl MOJyYeHHs U
MpUMEHEHUE anu(paTuieckux aMuHoOB. [lomydyeHne anunmHa u3 HUTPOOEH3071a.

AmuHokuciotel. HoMeHknarypa u nsomepus. OTAENBHBIE MPEACTABUTENH O-
AMUHOKHCJIOT: TJIMLIMH, aTaHUH. PU3NYECKUE CBOMCTBA AMUHOKHUCIIOT. XUMHUYECKHUE
CBOMCTBa AMHHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX COEAMHEHHM, peaKuus
MOJIMKOHJICHCALIUKM, O00pa3oBaHUE NENTUAHOW CBs3U. buonornyeckoe 3HaueHHE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsle nosuMepbl. llepBuuHas, BTOpUYHAs W TpETHYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa OEJIKOB: THUIPOJM3, JeHATypalus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCNepUMEHTAIbHBIE METOAbl M3yYEHHUsS BEUIECTB M MX MPEBpalICHUM:
pacTBopeHHe O€IKOB B BOJE, JACHaTypauus OENKOB NpU HarpeBaHUM, LIBETHBIC
peakuuu Ha O€nKW, pelIeHHe OJKCHEPUMEHTAlbHBIX 3aJad 10  TeMaM
«A30TcoJiepKalllie OpraHuYecKre coequHEeHus» U «Pacno3HaBaHHE OpPraHMYECKHX
COECIMHEHUI.

BbicokoMouiekyJIsipHbIe COeTMHEHUS.

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSIS MOJIEKYJISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUUA —
MOJIMMEpHU3AIU U MOTUKOHEHC AL



[Tonumepuble  matepuansl. [lnacTtmaccel  (HOJMATUIIEH, MOJIMIPONMIIEH,
MOJIMBUHWIXJIOPUA,  MOJMCTUPOJ,  MOJUMETWIMETAKpuiaT,  MOJIMKapOOHATHI,
nojaudTUIeHTepedTanar). Y Tuausanus u nepepadoTka MIacTHKa.

DnacToMepbl: HaTypaJlbHBIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonmumepsl crienuanbHOrO HazHadeHUs (Te(IIOH, KeBap, 3JIEKTPOIPOBOISIINE
HOJIUMEPBI, OMopaziaraeMble MOJIUMEPHI).

OKCNEepUMEHTAIBHBIE METOAbl HM3YyYEHHsS BEUIECTB M MX IPEBpPALICHUM:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PpCIICHHE JSKCIIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3sHaBaHue
IIJIACTMACC U BOJIOKOHY.

Pacuérneble 3anaun.

HaxoxeHue MOJIEKyJIsIpHOM (OpPMyJIBI  OPraHMYECKOTO0 COEAUMHEHUS IO
MaCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJIAIMX B €r0 COCTaB, HAXOXKJIECHUE MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYECKOI0 COETUHEHHS 10 Macce (00bEMY) IPOAYKTOB CrOpaHus, 10
KOJIMYECTBY BewlecTBa (Macce, 00BEMY) MPOAYKTOB pEaKLUUU H/WIK HCXOIHBIX
BEILIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpPMYJIbI OpPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB MOJYYEHUS, ONPEACIICHHE 0JIU
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zanust MeXIpeaAMETHBIX CBA3€W MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHbBIX
MOHATUH, TaK M TOHATHH, NPHUHATBIX B OTIEIBHBIX MPEAMETaX ECTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (haKT, rumoresa,
Teopus, 3aKOH, aHallu3, CHHTE3, KiacCHU(pUKalus, HaOJI0IEHUEe, H3MEpPEHUeE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®uzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
HHEPreTUUECKUN YpOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
¢bu3nyeckre BeIMUNHBL, EAMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTUS, Macca.

buonorusi:  kinetka, opraHusM, OJKOocucTema, Ouocdepa, MeTad0IU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIA M TeTepoTpOdHBIA THUN NUTaHUsS, OpOKEHHE,
(dboTocuHTE3, IbIXaHKE, OCIKHU, YTIEBObI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdus: mosie3Hble UCKOMAaEMbIE, TOTUIHBO.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAIIBHOIO MTUTAHUS, MOIOILINE
CpeliCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



I[VNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B CcoOTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS NpeaMmeTa «XUMHUS» Ha YpPOBHE CPEIHETO
oOmiero  oOpa3oBaHUs  BBIJIECJCHBI  CHCAYIOIIME  COCTABISIONIME: OCO3HAHHE
OOy4arolMMHUCAd  POCCUHCKOM  TIpakIaHCKOW HWJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIEICHNI0; HAIMYAE MOTHUBALIMHU K
OoOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
NPUHATBIMK B OOIIECTBE TMpaBWIaMH W HOPMaMH T[OBEACHUS;, HAJIUYKE
MIPaBOCO3HAHUS, DKOJOTHUYECKOW KYJIbTYPhI; CIIOCOOHOCTh CTaBUThH IEJIU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE ~ pe3ynbTaTbl OCBOCHMSA  IpeaMera «XUMHS»  OTPAXKAKOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
00yyJaroImuxcsi B Mpoliecce pean3aiu 00pa3oBaTeIbHOMN €SI TELHOCTH.

JIndyHOCTHBIE  pe3yNbTaThl OCBOCHMS IpeaMera «XUMHS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKON JESATEIHHOCTU
oOydJaronuxcsi B IMpoIlecce peaau3alud 00pa3oBaTeNIbHON NESITENIbHOCTH, B TOM
YUCJIe B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUSI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHHUS K 3aKOHY U IIPABOIIOPSIAKY;

IPEACTABICHUS] O COLMAJIbHBIX HOPMax M IMPaBUJIAX MEXKIMYHOCTHBIX
OTHOUIIEHHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATECIBHOCTH MPHU CO3JAaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Y4E€OHBIX U MO3HABATEJIbHBIX 3a/a4, BHIOJHCHUU XUMUUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh MW TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHUKY U
apTYMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOLICHWS K MCTOPUYECKOMY H HAyYHOMY HaCIEIHIO
OTCUYECTBCHHON XUMUM;

YBaXEHUS K TPOIECCY TBOPYECTBA B O00JACTH TEOPHH M TPAKTHUECKOTO
MPUJIOKECHUS XUMHH, OCO3HAHUA TOTO, YTO JIaHHBIE HAyKU €CTh pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOJACHUN,  KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  TOHCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MMPAKTHUKOB;



MHTEpECa U MMO3HABATEJIbHBIX MOTHUBOB B MOJIYYEHUU M MOCIEAYIOIIEM aHAIN3E
uH(GOpPMAIIUU O MIEPETOBBIX TOCTIKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHWBATh CUTYalluH, CBS3aHHbIE C XMMUYECKUMU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE pEUICHUS, OPHEHTHPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEIEHHE W TOCTYIKH CBOMX TOBApHINEH C
MO3UIMHA HPABCTBEHHBIX M IMPABOBbIX HOPM U C Y4ETOM OCO3HAHHUS MOCIIEICTBUN
MTOCTYTIKOB;

4) popMupoBaHus KYJbTYPHbI 310POBbSI:

NOHUMaHUsl IEHHOCTeH 370poBOro MW  Oe3omacHoro oOpa3a  KHU3HU,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOnrofieHUss TpaBuil 0€30MacHOro OOpallleHHsl C BeEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl [EHHOCTHM TMPaBUJ  WHIUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAaHUSl TOCIEACTBUNA W HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpeOJIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEI0BATENbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PELICHUHU MPAKTHUYECKUX 3aJ1ay COLUATbHOU
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro poaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUY;

yBaXXEHUS K TPYY, JIOJISIM TPy U PE3YJIbTaTaM TPYAOBOM JACSTEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOPY  HHJMBHIYQJIbHOW  TpPAaeKTOPUHU
oOpazoBaHusi, Oyayien npodeccuu U peanusanuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHUH, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH LEJIEeCOO0Pa3HOT0 OTHOUIEHUS K TMPUPOJE KAaK HUCTOYHUKY
CYILLIECTBOBAHUS KU3HU HA 3EMIJIE;

MOHUMAaHUs TJ00aJTbHOTO XapakTepa »JKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIb30BAHUS TOCTUKEHUN XUMUU ISl pELICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BAHNUS;



AKTUBHOI'O HENPUATUS NEUCTBUN, IPUHOCAIIMX BPEX OKPYKAIOLEH TPUPOIHON
cpene, yMEHHUS MPOTHO3MPOBATH HEOJATONPHUATHBIE 3KOJOTUYECKHUE IOCIEICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJW4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpHI,
OIIBITA JEATEIIBHOCTH JKOJIOTMYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMHU B MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHON MPAKTHKE, CTIOCOOHOCTHU
¥ YMEHUS aKTUBHO MPOTHUBOCTOSITH UICOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKU
¥ OOIIECTBEHHOM MPAKTUKH;

NMOHMMAHUA CHEHIU(PUKA XUMUU KaK HayKd, OCO3HaHMA €€ pOJIu B
(GbOpMHUpPOBAaHUM PAIIMOHATILHOTO HAYYHOTO MBIINUIICHUS, CO3JaHUM 1EJIOCTHOTO
IpesCTaBiICHUsT 00 OKpY’KaIoLEM MHUpE KaK O €IMHCTBE MPUPOJBl M 4YEJIOBEKa, B
NO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM M peuleHHMH MNpoOJeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ I'yMaHHCTUYECKOW HANpaBJIEHHOCTU M BAKHOW POJM B CO3JaHMM HOBOW 0a3bl
MaTepUaJIbHOU KYJIbTYphl, B PELICHUU TJI00aIbHBIX MIPOOJIEM YCTONUHUBOIO pPa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, O0ECIIEYEHUN YCIOBUW YCIEIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HHU KAXKA0r0 YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW  TIPAaMOTHOCTU: IIOHMMaHUsA  CYIIHOCTH  METOJOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
MoJIy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHHMS SIBJICHUN OKPYXAIOIIEro MHUpa U
MPOUCXOMASIINX B HEM M3MEHEHUH, YMEHUs JieJlaTh OOOCHOBAHHBIE 3aKIIOYEHUS HA
OCHOBE HAYYHbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJbIO MOJYYEHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ MCHOJb30BaTh XMUMHUYECKUE 3HAHUS AJis
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpEeCca K MO3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTM K  HENPEephIBHOMY  OOpa3OBaHHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHMM 1O XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSM Tpyla B pas3NuyHbIX cdepax MpopecCHOoHATbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI



MeTtanpeaMeTHbIe pe3y/IbTaThl OCBOSHHUS IPOrpaMMbI 10 XMMHU Ha YpPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYMMBIC IS bopmMupoBaHHS MHPOBO33PEHUS 00yYaroIIMXCsl
MEKTUCIUTUTMHAPHBIC (MEKIPEAMETHbIC) OOIICHAYYHbIC IOHATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa H CHCHH(PHKY METOAOB IO3HAHWS,
HCIIOJIb3YEMBIX B C€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHHE,
MPOIIECC, CHCTEMa, HAayYHBIH (DaKT, NMPHHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, UCCIICAOBaHUE, HAOIOICHNE, U3MEPCHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCaJibHble Y4eOHbIC JCHCTBUS (MMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pETyJIATHBHBIE), obOecrieunBaroniyie GopmMupoBaHue (QPYHKIIMOHAIBHONH TPaMOTHOCTH
Y COIMAIbHON KOMIICTCHIIMHA 00yYarOIInuXCs;

CIOCOOHOCTh 00YYAIOIIMXCS UCIOJIB30BaTh OCBOCHHBIC MEXIUCIUILTHHAPHBIC,
MHUPOBO33pECHUYCCKUE 3HAHMSA W  YHHUBEpCajbHbIE  Yy4cOHBIE  JCHCTBUS B
MO03HABATEIBLHON M COITMAIEHOM MPaKTHKE.

MeTtanpeaMeTHble  pe3yabTaThl OTPAXKalOT OBJIAJICHHE YHUBEPCAIbHBIMH
y4eOHBIMH ITO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATHBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITETILHO dbopmynupoBaTh M aKTyaJu3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNesATh 1IeU JACATECIBHOCTH, 3ajlaBasg IlapaMeTphl W KPUTEPUM HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABICHHBIMHU HEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XAPAKTEPHbIC MPU3HAKU TMOHSATUM W YCTaHABJIMBATh HMX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHS IS OOBSICHEHHUS OTIEIbHBIX (PAKTOB M
SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUHM JJIS KJIACCU(PUKAIIMU BEIIECTB U XUMUUECKUX
peaKkuuit;

yCTaHABJIMBaTh  NPUUYMHHO-CIEJICTBEHHBIC CBSI3M  MEXKIY  H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAYKTUBHBIC, IO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATh B NPOLIECCE IMO3HAHUSI HCMIOJb3yeMblE B XUMHUHU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJICIIBbHBIC MPEICTABICHUS — XUMHUYSCKHUI
3HaK (CMMBOJI) AJIEMEHTa, XUuMHUUeckas ¢Gopmysia, ypaBHEHUE XUMUUECKON peaKiuu —
NPy pElICHUH Y4YeOHBIX I103HABATENIbHBIX M TPAKTUUECKUX 3aJay, MPUMEHSITh



Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS [JIs BBISBICHUSA XapaKTEPHBIX NPH3HAKOB
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO ITO3HAHHS BEUIECTB U XHUMHUYECKHX
pEeaKLnil;

(GopMyTUpPOBATh LIETU U 3a/1a4l UCCIICOBAHMSI, UCIIOIb30BaTh OCTABICHHBIC U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i1 (OpMHpPOBAHMS THUIIOTE3bl IO IPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIOAATH 33 XOJOM
Ipouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yipTaT, (OpMyJIUpOBATH
000O0IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEIOBaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJIEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MHPOEKTHOU
NEeSATENbHOCTH, TIPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY
METO/OB pELICHUsl MPAaKTUYECKUX 3a1ad, NPUMEHEHUIO pa3JIMYHbIX METO/0B
ITO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B  PA3IUYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJISIpHAsk TUTEPATYPA XUMHUECKOTO COJEPKAHMSI, CIIPABOYHBIE OCOOUS, pECYPChI
WNuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  pa3IMYHBIX BHUJIOB U (opM
IIPEICTABIICHUS], KPpUTHYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

(GopMyIMpOBaTH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI MPHU TOHUCKE U
orObope wuHbOpMaIMK, HEOOXOJMMOM ISl  BBIIIOJIHEHHMS  y4yeOHBIX  3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BAHUA  HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMalUn
(cxempl, rpauKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHopmaIuen: TPUMEHSITh MEXKNpeaMeTHbIe ((QU3MYECKHe M MaTeMaTHYEeCKHUe)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAIJTIAAHOCTH.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ TUATIOTa W/UIT!
JIMCKYCCHUH, BBICKA3bIBATh HIeH, (HOPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHLHO
BBITIOJTHCHHS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C TMPE3CHTAIMEH pe3ylIbTaTOB TO3HABATEIHLHOW JEATEIHLHOCTH,
MOJTyYEHHBIX CaMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITOJIHEHUHU
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKOH pabOThl MO HCCICIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peATU3AINH Y4EOHOTO TIPOEKTa, i (POPMYITHPOBATH BHIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHBIX WCCICIOBAHUN MyTEM COTJIACOBAHUS TO3WIMNA B XOC
00CyX)eHusI 1 0OMEHA MHEHUSIMHU.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEeATENBHOCTh, OIpenensas €€ Lenu M 3aJadd, KOHTPOJIMPOBAaTb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  alfOPUTM  ACHUCTBUH  NpH
BBIIIOJTHEHUH Y4YEOHBIX U  HCCIEIOBATENIbCKUX 3aj7ad, BbIOMpaTh HauboJsee
3¢ (dEeKTUBHBIA CIIOCOO HX peleHUuss € Y4YETOM MOJIYYEHHs] HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDHI

[IpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOTPAMMBbI MO XMUMHUHU Ha YriayOJEHHOM
YPOBHE Ha YpOBHE CPEIHEro o0Iiero oOpa3oBaHUs BKJIIOYAIOT crieUUPUUEcKUue s
y4eOHOro TpenMera «XuMUs» Hay4dHbIe 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUHN TO
OCBOCHHIO, MHTEPIPETAUU W TPEOOPa30BaHUIO 3HAHUMN, BUJIBI ACATEIBHOCTU IO
MOJIYYECHUI0O HOBOTO 3HAHUS U TPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YYCOHBIX
CUTYyallMsIX, 4 TAKXKE B PEAJbHBIX JKM3HCHHBIX CUTYyallMsX, CBSI3aHHBIX C XuMHen. B
IpOrpaMMe MO0 XMMHUHU MPEAMETHBIE PE3YJIbTATHI PEICTABIICHBI 10 T'OJaM U3YUYEHHUS.

10 KUIACC

[IpenMeTHbIe pe3yapTaThl OCBOEHUS Kypca « OpraHnyecKas XuMush OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUI: O MECTe M 3HAYECHUU OPTraHUYECKOU
XUMHH B CHCTEME ECTECTBEHHBIX HayK U €€ pOoJu B OOECHEUYEeHHUU YCTONYMBOIO
Pa3BUTHS YEJOBEYECTBA B PEUICHUM MPOOJEM HKOJIOTMYECKOM, SHEPreTUYECKOr U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEpHUAJIOB,
HOBBIX HCTOYHUKOB SHEPTHH, B 00CCIICUCHUH PAIIMOHATIHFHOTO TIPUPOAOTIONH30BAHNUSA,



B (OpMHUPOBAHMH MHPOBO33PECHUS W OOIMIEH KyJbTyphl YEJIOBEKa, a TaKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[IOPOBBIO U IPUPOTHON Cpeie;

BJIQJICHNE  CUCTEMOW  XMMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKHI 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIC OpOWTaIN, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHUSI ~aToMa, TUOpUAM3alMs AaTOMHBIX oOpOuTaned, HOH, MOJIEKyIa,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOJHBIM CKeleT, (PyHKIIMOHAbHAs
rpynmna, paaukan, CTPYKTypHble (opmyibsl  (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIE), HW30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAs ), ©K30MEPBI, TOMOJIOTUYECKUIN P, TOMOJIOTH, YIJIEBOJIOPObI, KHCIOPOI-
U a30TCOJEpHkKAIME OPTraHMYECKUE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUSI; TEOPUH, 3aKOHBI (TIEPUOUUECKUN 3aKOH
JI. 1. MenneneeBa, Teopusi CTpO€HUsI opraHnyeckux BemectB A. M. byrtieposa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS M TIPEBPALLECHUS SHEPTUH PU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUM; MPEACTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TePMOJUHAMUYECKUX U KUHETUUECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHMUS,
O B3aMMHOM BIIUSIHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJax (MHIYKTUBHBIA U
Me3oMepHbIil 3ddexTrl, opueHtantsl | u Il pona); daxronorndyeckue cBeaeHHs O
CBOMCTBax, COCTaBe, MOJy4YeHUH U OE30MaCHOM HCIIOJIb30BAHUU BaXKHEHIINX
OpraHUYECKUX BEHIECTB B OBITY U MPAKTHUECKOW NEATEIHHOCTH 4YeJIOBEKa, OOIIMX
Hay4YHBIX MPUHIIMIAX XUMHUYECKOrO MPOMU3BOJICTBA (Ha MpUMEpEe MPOU3BOJICTBA
MeTaHoJia, iepepadboTku HePTH);

c(OPMHUPOBAHHOCTh YMEHUU: BBISBJIATh XapakTEpHbIC TMPU3HAKUA TTOHATUMH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COETUHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJIEHHUS MOJIEKYJSAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEJETHHIX) (POPMYINI OpPraHUYECKHUX
BEILECTB;

COCTaBJIATh YPAaBHEHUSI XUMUUYECKUX PEAKIUN U PACKPHIBATH HX CYIIHOCTh:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM COCTAaBJICHHUS
AJIEKTPOHHOIO OajlaHca »d3TUX peakiuil, peakuuid HOHHOro OOMEHa NyTEéM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMN;

M3TOTaBJIMBATh MOJIEIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl MILTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;



c(hOpPMHUPOBAHHOCTh YMEHUMW: YCTAHABIMBATH MPUHANICKHOCTh HW3YUECHHBIX
OPTaHWYECKUX BEIIECTB IO MX COCTaBy H CTPOCHHUIO K ONPEAeIEHHOMY
KJacCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTHYECKOU
Homenkinarype (IUPAC) u mpuBOIWTH TpHUBHAIbHBIE Ha3BaHUS [JI OTICIbHBIX
MIPEACTABUTENICH OPraHUYECKUX BEIIESCTB (ITHJICH, aleTHICH, TOIYOJI, TIUIEPHH,
STUICHTIUKONb, (EeHon, GopManbaeruy, aneTaabIeru/l, aIleToH, MypaBbUHAS
KHCJIOTa, YKCYCHAasi KHCIIOTa, CTEapUHOBAs, OJCHHOBAsS, MAIBMUTHHOBAS KHCIIOTHI,
[NIMIWH, aJlaHWH, MalbTo3a, (PYKTO3a, aHWIWH, IUBUHWI, H30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHPOBAHHOCTh yYMEHHUS OMNPENEIATh BHJ XUMHUYECKONH CBS3HM B
OPTaHWUYECKUX COCAMHEHUSX (KOBAJICHTHAs W WOHHAs CBS3b, O- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSATh TMOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa 1y 00OBbsSCHEHHUS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3UICCKUE
M XUMHYECKHE CBOMCTBA THUNUYHBIX TMPEJICTABUTENICH PA3IMYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, AJIKaIUCHOB, AJIKUHOB,
apOMaTHYECKHX YTJEBOJOPOAOB, CIHPTOB, aIbJICTHUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX W CIIOXHBIX 3(UPOB, XKUPOB, HUTPOCOCAMHCHHH ¥ aMHHOB,
aMUHOKHUCIIOT, OCIIKOB, yTIEBOAOB (MOHO-, IU- U TOJIMCAXAPHUIOB), HIUTFOCTPHUPOBATH
TEHETHUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX
PEaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(OPMHPOBAHHOCT, YMEHHUS TIOATBEPXkKAATh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBSI3U (G- U T-CBS3H), B3AUMHOT'O BJIUSIHHSI aTOMOB U
TPyII aTOMOB B MOJIEKYJIaXx;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIIEBOJOPOTHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro NEPEepadOTKU U MPAKTHYECKOE
MIpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O ECTECTBEHHO-HAYYHBIX
METO/JaX TMO3HaHUS — HAOIIOJCHUM, U3MEPEHUHU, MOJCIUPOBAHUHU, DKCIEPUMEHTE
(peaTbHOM M MBICIIEHHOM) M YMEHUS TPUMEHSTH 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHUS NMPUMEHATh OCHOBHBIC OTICPAIIMHM MBICIUTEIHBHOU
NEATeIbHOCTY — aHaJM3 U CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBIICHHE TPUYMHHO-CIICJACTBEHHBIX CBS3€H — NJIsI M3Y4YCHUS CBOWCTB BEIIECTB W
XAMUYECKHUX PEaKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBJIATH B3aMMOCBSI3b XUMHUYCCKUX 3HAHUU C
MOHATUSAMU W TPEJCTABICHUSAMU JPYTUX E€CTECTBEHHO-HAYYHBIX IPEIMETOB IS



Ooyiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEePHAIBHOTO €IWHCTBA MHpA,
MCIIOJIh30BaTh CUCTEMHBIC 3HAHHUS MO OPraHUYECKOW XUMUU IS OOBSICHCHHS H
IPOTHO3UPOBAHUS ABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMHUYECKUM (hopmyiiaMm
M ypaBHCHUSM XHUMHUYECKHUX PEAKIUH C WCIOJB30BAaHUEM (DU3UICCKUX BEITUYHH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUYEThl MO HAXOXKJICHUIO XUMHUYECKOU (HOpMYIIbI
BEILIECTBA I10 M3BECTHBIM MACCOBBIM JIOJSIM XHWMHYECKHX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, aHATU3UPOBATh U OIICHUBATH C
MO3ULIANA 3KOJOTMYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOICTBEHHOM
JESTEIPHOCTH 4YEJIOBEKa, CBS3aHHOM C TepepadOTKON BEIIECTB, MCIOIb30BAThH
MOJIyYCHHBIC 3HAHUA I MPUHATHS TPAMOTHBIX pelIeHUuW MpoOjieM B CUTYyalusX,
CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUM: CaMOCTOATENIBHO IIJIAHUPOBAaTh M MPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYEHHE U M3YYEHUE CBOWCTB OPTraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJIOB PAa3JIMYHBIX KJIacCOB M
KUCJIOPOACOIEPKAIIUX OPraHUYECKNX BEIIECTB, PELICHUE HKCIEPUMEHTAIbHBIX
3a/lad [0 PAcHO3HAaBAaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM MPaBUII
O0e3zomacHoro oOpamieHusi ¢ BeElleCTBAaMU U JIaDOPATOPHBIM  O0OPYAOBAHHEM,
dbopMynupoBaTh 1ENb HUCCIENOBAHMS, TNPEJICTABIATh B Pa3IUYHOU  (popMme
pe3yabTaThl SKCIEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOJifoaTh MpaBWia IKOJOTUUECKHU I1€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOM JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKAIOIIEH
MIPUPOIHOM CPElIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszaress [1/1K;

aHAJIM3UPOBATh 1€1€CO00Pa3HOCTh NMPUMEHEHHS] OpPraHUYECKUX BEUIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IICJICHANPABICHHBIN TOUCK
XUMUYECKON MH(POpPMAlMU B PA3IMYHBIX MCTOYHHMKAX (HAy4YHas U y4eOHO-HaydHas
JauTEpaTypa, CpelcTBa MaccoBoi MH@PopMauuu, MHTEpHET U Apyrue), KpUTHUECKH
aHaJM3UPOBaTh XMUMHUYECKYIO0 MH(opMaiuio, nepepadarpiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ | pasieoB U TeM Bcer  Konrpoiibu IpakTHyeck
o0pa3oBaTe/ibHbIE
1| NpOrpaMMel 0 ble padoThI ue padoThl
pecypcsbl
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer
OPraHUYeCKOu
xumuu. Teopust bubmuoreka [JOK
1.1 CTPOCHUS 8 0 0 https://myschool.edu.r
OpraHUYECKHX u/
coenuHeHud A. M.
byrneposa
Utoro no pazneny 8
Pa3znen 2. YriaeBoaopoasl
[IpenenwvHbIC
IeBOZIOPOHI — bu6mmoreka [IOK
2.1 yr P 5 0 0 https://myschool.edu.r
AJKaHbI, u/
[UKJIOAIKaHbI o
Henpenenshueie
- bubnuorexa [IOK
2.2 I* OB 14 0 1 https://myschool.edu.r
AJKEHBI, AJIKa/INCHBI, u/
AJIKUHBI o
Apomaruyeckue bubnuoreka [IOK
2.3 YTIIEBOAOPOIBI 8 0 0 https://myschool.edu.r
(apensr) u/
ITpupoananie
HSTOI:IHHKH bubmuorexa [JOK
2.4 4 0 0 https://myschool.edu.r
YTJIEBOJIOPOJOB U UX o/
nepepaboTka o
["anoreHnpou3BOHBI bubmorexa HOK
2.5 P 4 1 1 https://myschool.edu.r
€ yIJIeBOI0POJIOB u/
Hroro no paszneny 35
Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust
bubmuorexa [JOK
3.1 Crupter. @enon 11 0 1 https://myschool.edu.r
u/
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Kap6oununbsHbie
COCIIMHEHUS:
QBJICTU/IBI U

bu6mmoreka [IOK

3.2 KETOHBI. 21 0 https://myschool.edu.r
Kap6oHoBBbIe u/
KHCIOTHI. CIIOKHBIE
a¢upsl. XKupbl
bu6mmoreka [IOK
3.3 YriieBozmsl 9 1 https://myschool.edu.r
u/
Hroro no pasneny 41

Pasznen 4. A3oTcoaepxaiye opranHudeckue coeIuHeHus

AMUHBL bubmuorexa [JOK
4.1 AMUHOKHCIIOTEL. 12 1 https://myschool.edu.r
benkn u/
Utoro no pazneny 12

Paspgen 5. BeicOKOMOJIeKY I pHbIE COCAUHEHUS

BricokoMoOneKyIsIpH bubanoreka IIOK
51 i 6 0 https://myschool.edu.r
bIC COCTMHCHUS "
Hroro no pasneny 6
OBIIEE KOJIMYECTBO
YACOBIIO 102 3

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl
[TpenMeT 1 3HaUEHUE OPTAHUYECKOM
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 0 0 bubmorexa LIOK
. 04.09.2023  https://myschool.edu.ru/
OpPraHUYECKHUX COeITUHEHHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
5 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 0 0 bubmunorexa [JOK
BanenTHbIe BO3MOXKHOCTH aTOMa 06.09.2023  https://myschool.edu.ru/
yriaepoaa
XuMuYeckas CBSI3b B OpraHUYECKHX
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 0 0 bubnnoreka [JOK
KOBQJICHTHOH CBSI3H, CIOCOOBI pa3phiBa 08.09.2023  https://myschool.edu.ru/
CBsA3EH
4 Teopus cTpoeHUsT OpraHUYECKUX 1 0 0 bubnnoreka [JOK
coenquHenuit A. M. byrneposa 11.09.2023  https://myschool.edu.ru/
Buasr uzomepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE 1 0 0 bubnnorexa [JOK
3 PeKTH B MOJIEKYJIaX OPTaHUIECKUX 13.09.2023  https://myschool.edu.ru/
COCIMHEHUN
6 Knaccudukanus peaxiuii B 1 0 0 bubnuoreka [IOK
OpTraHUYECKON XUMUHU 15.09.2023 = https://myschool.edu.ru/
7 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 5 0 0 bu6mmorexa [IOK
110 TeMe 18.09.2023  https://myschool.edu.ru/
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AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa U U30MepHs,

bubmuorexa [JOK

8
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE 20.09.2023  https://myschool.edu.ru/
CTPOEHHUE MOJIEKYJI
9 duznyecKkrue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
AJIKaHOB 22.09.2023  https://myschool.edu.ru/
HaxoxneHue ankaHoB B IPUPOJE.
10 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubmorexa [IOK
i P 25.09.2023  https://myschool.edu.ru/
AIKaHOB
[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
11 O0COOCHHOCTH CTPOCHHUS U XUMHUYECKHUX bubmorexa [IOK
. P 27.09.2023  https://myschool.edu.ru/
CBOMCTB, CITIOCOOBI TOJIYYCHUS U
IPUMCHCHUE
Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIEeCTBA MO MaCCOBBIM bubnmnoreka [JOK
12
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIINX B 29.09.2023 | https://myschool.edu.ru/
ero coctaB. CucTemMaTu3anus u
0000111eHIE 3HAHUM 110 TEME
AJKEHBI: TOMOJIOTHYECKHH psif, 001as
opMyJia, HOMEHKIIATypa, dJICKTPOHHOE
13 S np O}CIT aQHCTBEHHOC ZIT) OCHUE ﬁonex i} bubmorexa HOK
POcIp P i 02.10.2023  https://myschool.edu.ru/
CTpyKTypHAs M IUC-TPAHC-U30MEPHS
AIIKECHOB
14 ®du3nyecKue 1 XUMUUECKHE CBOMCTBA bubnmoreka [JOK
ankeHoB. [IpaBuio MapkoBHHKOBa 04.10.2023  https://myschool.edu.ru/
15 CriocoOsblI MoTy4eHus U IpUMEHEHUe bubnuotexa [JOK
AJIKEHOB 06.10.2023  https://myschool.edu.ru/
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[IpakTuueckas padora Ne 1 o reme

bubmuorexa [JOK

10 HoIyCHHE STHICHS H HSYICHH cro 09.10.2023  https://myschool.edu.u/
CBOICTB
Pemenne pacy€THbIX 3a1a4 HA
17 orpeieNieHue MOJICKYIIIPHOU (DOPMYITBI bubmmorexa [IOK
P YP Py 11.10.2023  https://myschool.edu.ru/
OpPTaHWYECKOTO BEIIeCTBA
AJKagueHbl: CONpsKEHHbIE,
18 U30JIMPOBAHHBIC, KyMYJIHPOBAaHHBIC bubmmorexa [IOK
P > KYMYIIHp ' 13.10.2023  https://myschool.edu.ru/
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
19 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX bubnuorexa [JOK
JINECHOB 16.10.2023  https://myschool.edu.ru/
20 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnuorexa [JOK
AJIKaJUEHOB 18.10.2023 | https://myschool.edu.ru/
[IpencraBnenue o Kiacc a
21 CI/iTJlel\:a:IiII‘I:fKaﬂ ngeHHK?;:: H: o bubmmorexa [IOK
P 20.10.2023  https://myschool.edu.ru/
(IUPAC) opraHn4eckux BEIICCTB
AJKUHBI: TOMOJIOTHYECKHA psifi, oOmIas
dbopMyna, HOMEHKIATypa, SJEKTPOHHOE bubnmnoreka [JOK
22
U TIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYI, 23.10.2023  https://myschool.edu.ru/
¢duznueckue cBoiicTBa
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa LOK
25.10.2023  https://myschool.edu.ru/
24 KauecTBeHHBIE peakIMi HA TPOUHYIO bubnuorexa [JOK
CBSI3b 27.10.2023  https://myschool.edu.ru/
o5 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnmoreka [JOK
AJIIKUHOB 06.11.2023  https://myschool.edu.ru/
26 Pewienue 3ana4: pac4€Tsl 110 YPaBHEHUIO bubnnorexka [JOK
XUMUYECKON peaKiuu 08.11.2023 | https://myschool.edu.ru/
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CucreMmarusanus U 0000IEHUE 3HAHUN

bubmuorexa [JOK

27
0 TeMe 10.11.2023  https://myschool.edu.ru/
ApeHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE
28 1(/11) np O}C]T AQHCTBEHHOE ZIT) OCHHE Nf)oneK il bubmmorexa [IOK
PoeIp b Y 13.11.2023 https://myschool.edu.ru/
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOICTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH bubnnoreka [JOK
3aMelleHUs 15.11.2023  https://myschool.edu.ru/
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUHI
30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB bubmorexa LHOK
’ 17.11.2023  https://myschool.edu.ru/
OeH3071a
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB bubnnorexa [HOK
CTUpOJIa 20.11.2023  https://myschool.edu.ru/
Pemenue pacu€THbix 3a/1a4 Ha
32 orpeieNieHUue MOJICKYJIIPHOU (DOPMYITBI Bubmorexa IIOK
P yIp pMY 22.11.2023  https://myschool.edu.ru/
OpPTraHUYECKOTO BEIECTBA
33 CniocoOsblI Moy4eHus U IpUMeHEHUe bubnmnoreka [JOK
apeHoB 24.11.2023  https://myschool.edu.ru/
34 I'enernueckas CBsA3b MEKIY bubnuorexa [JOK
pa3IMYHBIMU KJIACCaMU YTJIEBOJOPOIOB 27.11.2023  https://myschool.edu.ru/
Pacu€tel o ypaBHEHUSAM XUMHUYECKUAX
35 eaxkimi. Cucremarn3anus 1 0000IIEHNE bubmorexa LIOK
p o 29.11.2023 | https://myschool.edu.ru/
3HAHUI TT0 TeMe
36 [Tpupoausrii ra3. [lonyTHbeie HEPTIHBIE bubnmoreka [JOK
rasbl 01.12.2023  https://myschool.edu.ru/
37 KameHHbI#1 yroib 1 IpOIyKTHI €T0 bubnnorexka [JOK
nepepaboTKu 04.12.2023  https://myschool.edu.ru/
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Hed b 1 ciocoOb! €€ mepepaboTKH.

38 [IpuMeHeHne OPOIYKTOB IIEPEPAOOTKH Eubmorexa IIOK
P POAYIIOB Tiepep 06.12.2023  https://myschool.edu.u/
He(TH
39 I'enernueckas CBA3b MEXKIY bubnunoreka HOK
Pa3JIMYHBIMU KJIaCCaMU yTJIEBOAOPOIOB 08.12.2023  https://myschool.edu.ru/
["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB:
40 3JIEKT OHHEG CT oﬂeHHe‘yreaKu;Hp ! bubmoreka LJOK
P P P 11.12.2023  https://myschool.edu.ru/
3aMeIeHUs TajJoreHa
JleWicTBue mIemoueh Ha
41 raJIOreHIIpou3BoiHbIe. B3anmoseiicteue bubmorexa LHOK
P ' 13.12.2023  https://myschool.edu.ru/
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM
4 CucremaTtu3zanus U 0000IIeHHE 3HAHUN bubnuorexa [JOK
1o paszaeiny "YrieBonopoas!" 15.12.2023  https://myschool.edu.ru/
43 KonTposnbHas pabora no teme bubnuoreka [IOK
"VYrneBonopoasr" 18.12.2023  https://myschool.edu.ru/
[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psia, oOrast popmya,
44 CTPOEHHE MOJIEK JI:I) fl30le I/I;I(I) e bubmorexa LHOK
P - P, 20.12.2023  https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccudukanus,
¢duznueckue cBoiicTBa
45 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexa [JOK
O/IHOATOMHBIX CIIUPTOB 22.12.2023  https://myschool.edu.ru/
46 CrocoObI TOTydeHUsT U TPUMEHEHNE bubnuorexa [JOK
OJIHOATOMHBIX CIIUPTOB 25.12.2023  https://myschool.edu.ru/
[TpocTeie 3¢upHlI: HOMEHKIIATypa U
47 Hsl?)Me us %:C(E%@HHOCTI/I (bn3zzecxnx u bubmmorexa [IOK
pHs, . 27.12.2023  https://myschool.edu.ru/
XUMHUYECKHX CBOWCTB
48 MHOroaroMHble CHUPTHI: ITUICHTIUKOIb bubnmoreka [JOK
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U TJIMLEPUH, UX (PU3HYECKUE U 29.12.2023  https://myschool.edu.ru/
XUMHYECKHE CBONCTBA
49 CriocoO0bI MOTy4eHUs U IPUMEHEHUE bubnunoreka HOK
MHOT'OaTOMHBIX CIIUPTOB 08.01.2024  https://myschool.edu.ru/
@DeHOJI: CTPOCHHUE MOJICKYJIbI,
50 buszndeckue cBoicTBa. TOKCHIHOCTD bubmorexa LHOK
10.01.2024  https://myschool.edu.ru/
denona
. bubnuorexa [JOK
>1 Xuwitieckite cBoHCTBA penosia 12.01.2024  https://myschool.edu.ru/
59 Crioco0blI MOTy9eHUS U IPUMEHEHUE bubnnoreka [JOK
denomna 15.01.2024  https://myschool.edu.ru/
[TpakTuueckast paborta Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmorexa LHOK
17.01.2024  https://myschool.edu.ru/
"CnupTtsl U (peHobr"
54 CucremaTu3aiius U 0000IIeHHEe 3HAHUN bubnuorexa [JOK
110 TeMe 19.01.2024  https://myschool.edu.ru/
ANBAETHIB U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubnuorexa [JOK
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMya, 22.01.2024  https://myschool.edu.ru/
M30MEpHsI U HOMEHKJIATypa
56 Anbaeruapl ¥ KeTOHBI: (U3HYECKUE bubmuorexa [JOK
CBOMCTBA; pEaKINK MPUCOSTUHEHUS 24.01.2024 | https://myschool.edu.ru/
57 Peakuuu okucneHus U KaueCTBEHHbIE bubnmoreka [JOK
peaKklK alibJIETUA0B U KETOHOB 26.01.2024  https://myschool.edu.ru/
58 Crioco0sbI TOTYyYeHUST aTbACTUIOB U bubnuorexa [JOK
KETOHOB 29.01.2024  https://myschool.edu.ru/
59 OIHOOCHOBHBIE TIPEIETBLHBIE bu6mmoreka [JOK
KapOOHOBBIEC KHCIIOTHI, 0COOCHHOCTH 31.01.2024  https://myschool.edu.ru/
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CTPOCHUSA UX MOJICKYJI

60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX bubnunoreka [JOK
KHCTIOT, UX (PU3HUECKUEe CBOMCTBA 02.02.2024  https://myschool.edu.ru/
61 XHUMHYECKUE CBOMCTBA MTPEACIIbHBIX bubnmoreka [JOK
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT 05.02.2024  https://myschool.edu.ru/
Oco0eHHOCTH CBOICTB MypaBbUHON
62 KHUCI0Thl. MHOrooOpasue kapOOHOBBIX bubmmorexa [IOK
' P 09.02.2024  https://myschool.edu.ru/
KHUCIIOT
Oco0eHHOCTH CBOICTB: HENIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 JTMKApOOHOBBIX, THPOKCHKAPOOHOBBIX bubmmorexa [IOK
’ 12.02.2024  https://myschool.edu.ru/
kucinot. [IpencraBuTenn BEICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX bu6nmoreka [JOK
KHUCIIOT 14.02.2024  https://myschool.edu.ru/
65 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnuorexa [JOK
KapOOHOBBIX KUCIIOT 16.02.2024  https://myschool.edu.ru/
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
66 obmras popmyia, H30MEpHs U bubmorexa HOK
Y 19.02.2024  https://myschool.edu.ru/
HOMEHKJIaTypa
67 ®dusndecKue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK
a¢upoB 21.02.2024  https://myschool.edu.ru/
Pemenue pacu€rHbix 3a1a4: 1o
68 YpaBHEHUIO XUMHUUYECKOU peaKklnu, Ha bubnmoreka [JOK
oTpeieTICHUE MOJICKYJISIPHOM (hOPMYITHI 26.02.2024  https://myschool.edu.ru/
OpPTaHHYECKOTO BEIIeCTBA
69 [IpakTuueckas padora Ne 3. Pemenue bubnnorexka [JOK
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 28.02.2024  https://myschool.edu.ru/
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"KapOoHoBsie KuCIOTHI. CIOKHBIE
a¢uper"

XKupsr: crpoenue, pu3NIECKue 1

bu6mmoreka [IOK

70
XUMHUYECKHE CBOICTBA (TMAPOIIU3) 01.03.2024  https://myschool.edu.ru/
OcoOEHHOCTH CBOWCTB JKHUPOB,
71 COJZIEPKAIIMX OCTATKH HENPEIEIbHBIX bubmorexa LIOK
AepRam belt 04.03.2024  https://myschool.edu.ru/
JKUPHBIX KUCIIOT. JKUPBI B IPUPOIE
MpL1a Kak COJTM BBICIIUX KapOOHOBBIX
79 KHCJIOT, UX Moolee aeicTue. IloHsTue bu6mmoreka [IOK
0 CHHTETHYECKUX MOIOIIHUX CPEICTBaX 06.03.2024 | https://myschool.edu.ru/
(CMO)
I'eneTnueckas CBS3b YIIIEBOAOPOIOB U
73 KHCJIIOPOACOEpKa IZ)I; 0 FaIIl-II/II?IGI(I:KI/IX bubmmorera [IOK
poAcoRePHaIl P 08.03.2024 | https://myschool.edu.ru/
BEIIECTB
74 Pacuérbl o ypaBHEHUSM XUMHUYECKUX bubnuoreka [IOK
peakiui 11.03.2024  https://myschool.edu.ru/
75 CuctemaTu3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
10 TEME 13.03.2024  https://myschool.edu.ru/
OO06111as1 XapaKTEPUCTHUKA YIIIEBOIOB U
76 KnchICI/I(bI/HI:a I/I}Ip JIEBO Z)f; (MOIi[O- u- bubnuorexa LIOK
HIT YHIEBOA A 15.03.2024  https://myschool.edu.ru/
Y TIOJTCaXapy/ibl)
77 Momnocaxapusl: (pu3nuecKue CBoiicTBa bubnnorexa [JOK
U HaXOKJIeHUE B IPUPOJIe 18.03.2024  https://myschool.edu.ru/
78 [IpumeHnenue rioKo3sl, €€ 3HaUeHuE B bubnumoreka [IOK
KU3HEACSITEIIBHOCTH OpraHnu3Ma 20.03.2024 | https://myschool.edu.ru/
HcaxapuIbl: caxapo3a, MaJIbTo3a U
79 faKTo3ap Hﬂaxom GII{)I/Ie B IIPUPOJE U bubmorexa HOK
’ A PHPOA 22.03.2024  https://myschool.edu.ru/

MMPUMCHCHUC NHUCAXapruI0B
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[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJI, (GPU3UIECKUEC U bubmmorexa [IOK
P o 03.04.2024  https://myschool.edu.ru/
XUMHYECKHE CBOWCTBA, IPUMCHEHHE
81 [TonsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [IOK
Y 05.04.2024  https://myschool edu.ru/
Penrenue pacueTHBIX 3a7a4 Ha
82 ompeeseHUe A0JU BbIX01a IPOIYyKTa bubmorexa LHOK
pea A Aa POy 08.04.2024  https://myschool.edu.ru/
pEaKIuu OT TEOPETUICSCKH BO3ZMOKHOTO
83 Cucremaru3zanus 1 000011eHne 3HAaHUN bubnnorexa [HOK
10 pasjerny 10.04.2024  https://myschool.edu.ru/
KonTtponpsHas pabora o Teme
84 "Kucnopoicomepkaniue opraHndecKue bubmorexa LHOK
POACOACEP P 12.04.2024  https://myschool.edu.ru/
COCIIMHCHUS
AMHHBL: K1accuPuKaIus, CTpoeHne
85 MOJIEKYII, 00 aﬂ(p(bo 11\1/1 na I/EIOMG ust bubmmorexa [IOK
Yi, OBH pMyIa, ? ’ 15.04.2024  https://myschool.edu.ru/
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86 XUMHUYECKUE CBOMCTBA A (PaTHUECKUX bubnmnoreka [JOK
aMUHOB 17.04.2024  https://myschool.edu.ru/
AHUWJIMH: CTPOECHNE aHUIINHA,
87 O0COOCHHOCTH XUMHUYECKHX CBOHCTB bubmmorexa OK
19.04.2024  https://myschool.edu.ru/
aHWJINHA
88 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnuorexa [JOK
anu@aTuyecKux aMMHOB 22.04.2024  https://myschool.edu.ru/
AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
89 nu3zomepus, (pu3nuecKrue CBOCTBa. bubnuoreka [IOK
OTtnenpHBIC IPEACTABUTEIH 0L 24.04.2024 | https://myschool.edu.ru/
AMUHOKHCIIOT
90 XUMHYECKUE CBONCTBA aMUHOKHCIIOT, UX bubnmoreka [JOK
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OHMOJIOrNYEeCKOE 3HAUCHHE AMHUHOKHUCIIOT. 26.04.2024  https://myschool.edu.ru/
CuHTe3 U TMIPOIN3 NENTHIOB
01 benku kak npupoAHBIE TOIMMEPHI; bubnuoreka [IOK
CTPYKTYpHI OSJIKOB 29.04.2024  https://myschool.edu.ru/
. bubnmoreka [JOK
%2 Xumirieckue cBOHCTBA Genkos 01.05.2024  https://myschool.edu.ru/
A3oTcoaepKalre reTepouKINIECKIe
93 coez[HHilHE;I. II‘IHYKHGHH(I))B:IIC KHUCJIOTHI: bubmorexa LHOK
03.05.2024  https://myschool.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTHYECKas pOJib
[IpakTuyeckas pabora Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"A30TCOIepIKaIIie OpraHuICeCKIe 06.05.2024 | https://myschool.edu.ru/
coenuHeHus"
[Ipaktuueckas padorta Ne 5. Pemenue
95 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
"Pacnio3HaBaHuE OPraHUYECKUX 10.05.2024  https://myschool.edu.ru/
coequHeHui"
KonTponbhas pabota mo Teme
96 "A30TCO/IepIKaIIie OpraHUICCKIE bubmorexa [IOK
" 13.05.2024  https://myschool.edu.ru/
COCTMHEHUS
OcCHOBHBIE TIOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN U bubnmoreka [JOK
METO/Ibl UX CUHTE3a —IIOJIMMEpPHU3alus U 15.05.2024  https://myschool.edu.ru/
TTOJTMKOHICHCAIIHS
08 IInactmaccel. Y tunuzanus u bu6mmorekxa [IOK
nepepaboTka MiacTuka 17.05.2024  https://myschool.edu.ru/
99 DacToMephl: HaTypaIbHBIN bubmuotexa [JOK
CHUHTETUYECKHE Kayuyku. Pe3una 20.05.2024  https://myschool.edu.ru/
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Bouiokna: HarypanbHbIe,

bubmuorexa [JOK

100 HCKYCCTBEHHbBIC, CHHTETUUYCCKHE. 1 92.05.2024  https://myschool.edu.ru/
[TomuMepsl CICMATLHOTO Ha3HAYCHUS
[IpakTuyeckas padora Ne 6. Pemenue
101 SKCIHEPUMEHTAIBLHBIX 3aJ1a4 10 TEME 1 buGnnorexa LIOK
DKerep . 24.05.2024 https://myschool.edu.ru/
PacnosnaBanue miacTMacc ¥ BOJIOKOH
O00011eHrEe U cCUCTEMATU3 AL
102 W3YYEHHOI'0 MaTepualia 1o TeMe 1 bubmorexa LIOK
" - P " 27.05.2024  https://myschool.edu.ru/
BBICOKOMOJIEKYISIPHBIE COSAMHCHHUSI
OBILIEE KOJIMYECTBO HACOB I10 102

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

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyauna B.B., O0mecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

» Xumusi, 10 xkmace/ I'abpuensa O.C., OOmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenienue»

» Xumus, 11 knacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«ITpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

METOANYECKUE MATEPUAJIBI 1A YUUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe nocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUS B TECTaX, 3aa4yax,
ynpaxknenusix. 11 kmace» — M.: Ilpoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc:

KoHTtposbHbIE ¥ TpoBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.



4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Breaenckas «Xumus 11 xmacc:
HacrompHas kaura mis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuenss, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronbnas kaura juis yaurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensin, I1.B.Pemeros, .I'.OctpoyMoBa «3anauu o XuMuu 1
croco0bI ux pemenus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kimacc moypodHbIe IIaHBI IO YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuutens 2018roz.

8. M.A.Psab6oga, YV .IO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kimacey, -
M.: Dx3ameH, 2019r.

9.9. O.C.I'abpuensn, .I'.octpoymMoB « XUMHUYECKUI IKCTICPUMEHT B IIIKOJIC

11 xnaccw; - M.: Ipoda. — 2019 roa.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
[MU®POBBIE ObPA30OBATEJIbHBIE PECYPCbI 1 PECYPCBI CETU

NHTEPHET

Beenure Beeaurenannsiehttp://www.chemnet.ru I'azera « Xumusi» u cait
TUTA yauTens «S1 uay Ha ypoK XUMHID
http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHas KOUIEKIHS

«XUMUA»



http://school-collection.edu.ru/collection/chemistry EctecTBenHo-Hay4YHBIC
sKkcriepuMenThl: xumusi. Kommekiust Poccuiickoro o01ieo0pa3oBaTeabHOTO
nopTaia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMIiinaaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JIS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHIIA KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaniinoHHas oJIUMITHAAA 10 XUMUH:

TGJIGKOMMYHI/IKaIII/IOHHblﬁ O6p330BaTGHBHBIﬁ IIPOCKT
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