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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6pazoBanus (POIlI COO), mpenacraBieHHbIX B DenepasbHOM TroOCyJapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MTPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
00Oy4eHHsl, BOCTIUTAHUS M Pa3BUTHUSI OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XuMHUsD»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxernus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIEP KaHUs, PE3YJIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
[IEHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXKe KOJOIMYeCKd OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO M NPHUPOJHOW cpene.
Peanmusyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HA YPOBHE CpeIHEro oOIero
0o0pa3oBaHus CpelCTBAMU Y4eOHOTO MmpeaMeTa «XHUMHUA», COAEpPKaHUEe U MMOCTPOEHUE KOTOPOTo
ONpesieNieHbl B MPOrpaMMe MO0 XUMHMU C Y4€TOM clHeUu(pUKUd HAyKd XUMHM, €€ 3HAYeHHs B
MO3HAHUU MPUPOJBI U B MAaT€pHaIbHOM *KM3HM OOLIECTBA, a TakXke C y4éToM OOIMX Ienedl u
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroleM MUpe KaK 0 €IMHCTBE IPUPO/Ibl U YEJIOBEKA, KOTOpoe (POPMUPYETCS B XMMUHU HA
OCHOBE IOHMMAHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHUpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThbEMJIEMOM
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOH, FIKOJIOTHUECKON O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUH U3 001IeH XUMHIH) U OpraHMYECKON XUMUU. POPMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TpeMeTa 00ecreunBacT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHPOBAHA B MPOTPaAMME MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUyYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnyecko XUMUU TMOJTy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuUMHs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» 00yJaromMMCs MPEJOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHHMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHsS] OPHUEHTUPOBAHO Ha (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTb IPUPOAHBIX SIBJICHUN IMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHNS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B nutane perenus 3a1a4 BOCHUTaHUS, Pa3BUTH U COITMAIN3AINN O0YJarOIINXCS IPUHATHIC
MporpaMMoON MO XMMHH MNOAXOAbl K ONPEIEICHUIO0 COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX JEHCTBUM, MMEIONINX 0a3oBoe
3HAUEHUE IS PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a u
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakrtuke mpenoiaBaHus XMMUU KaKk HA YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, TaK U
Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus, MPH OTPEACIICHUH COCPKATSILHON XapaKTePUCTUKH
[ene W3y4deHHs TMpeaMeTa HampaBlIeHUEM MEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XMMHUYECKOW HAYKH Kak o0O0JIacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKON ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH
KyIbTypbl. C METOIUYECKOW TOYKHM 3PEHHSI TaKOW TOJXOJ K OMPEICIICHUIO IeNiel H3y4YCHHS
IpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YYCHHS TpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXkKaT KITFOUEBBIC MOHSITHS,
(dyHIaMeHTaJIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XHUMHYECKUX PEaKIUH, HEeOOXOIUMBIX JUISI IPHOOPETEHUS YMEHHUW OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

e pa3BUTHEC YMEHUW W CIOCOOOB JICATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHMEHTa, COOIOJACHUEM TMpaBuil 0e30I1acHOTO
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe o XMMHU YyTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopazoBanus. CeroHs B MPENOaBaHUN XUMUHU B OOJIBIICH CTENEHN
oTaéTcs MPeANOoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OpUEHTUPOBAHHOM
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHMH, a (PYHKIMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CHOco0aMU M YMEHUSIMH aKTHUBHOIO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS X B PeajbHOM )KU3HU 7S peLICHHsI TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IMpeaMeTa «XHUMHS» JOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanranus 00yJaromuxcs K yCJIIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCsS MUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEILBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHIN),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUsS MPpoOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JEeSITEeNFHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHUM XUMUH, a TaKXkKe Ui OICHKHU C
MO3UIUH PKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX UHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(dhopMHpOBaHKE U Pa3BUTHE Y OOYUAIOMIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJarOIUXCs YOKAEHHOCTH B TYMAHUCTUICCKON HAITPABICHHOCTH XUMUH,
e BaKHOW pONM B PEHICHUU TIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHCPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPAaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpPEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETCHHS
OIIbITa UCIIOJIB30BAHUA TOJTYYCHHBIX 3HAHUU I NPUHATUSA I'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTh «EcTecTBEHHO-HAaYUHbIE TPEAMETHI.

OO1ee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henento), B 11 kiacce

— 34 gaca (1 4ac B HesENIO).

HopmaTtuBHbIE aKThI 1 Oenepanpubii  3ak0H  oT  29.12.2012r. Ne 273-®3  «O06
Y4e6OHO-METOIHUEeCKHE obpazoBanun B Poccuiickoit ®enepaunn» (¢ U3MEHEHUSMU OT
19.12.2023r. Ne 618-®3, B nelcTBYIOMIEH PEIAKIIHN);

[Mpuka3z Munnpocsemenuss Poccum Ne 808 ot 10.11.2025r.
«O BHECEHMHM MU3MEHEHHI B HEKOTOpBIE NpUKa3bl MuHHCTEPCTBA
paspaboTana nporpamma MPOCBEIICHUS Poccuiickoit denepanuu, Kacarommecs
denepanbHbIX 00pa30BaTEBPHBIX MPOTPAMM HAYaJILHOTO OOIIEro
00pa3oBaHUsi, OCHOBHOTO OOIIEro O0Opa30BaHUS M CPETHETO
obmero obpazoBaHus» 3aperucTpupoBad MunrocroM Poccun Ne
85296 or 11.02.2026r. wu odummantpHO OMyOIUKOBaH
12.02.2026r.;

IIpuka3 MunucrepcrBa npocsemenus: Poccuiickoin denepannn
oT 09.10.2024r. Ne 704 «O BHECEHHMHM M3MEHEHHI B HEKOTOPHIE
npuka3bl MunuctepcTBa npocenienus Poccuiickoit denepaiiumy,
Kacarougecs:  enepanbHbIX  00pa30BaTENIbHBIX  MPOTPaAMM
HayaJgpbHOrO  00lero oOpa3oBaHHsA, OCHOBHOTO  OOIIEro
00pa3zoBaHUs U CPETHErO 00IIEero 00pa3oBaHUIY,

QenepalibHbIl  NEepeyeHb  Y4€OHMKOB,  JOMYHIEHHBIX K
UCIOJIb30BAHUIO TIPU Peau3allii UMEIOIIUX TOCyIapCTBEHHYIO
aKkkpeauTanuo obpazosatenbHbIx mporpamm HOO, OO0 u COO,
YTBEPKJICHHBbIN Ipuka3oM Munnpocsenienuss Poccun Ne 769 ot
05.11.2024r., ¢ nociaenyrOIUMH U3MEHEHUSIMH;

O6nactHoii 3ak0oH oT 14.11.2013r. Ne 26-3C «O6 obpa3zoBaHuu B
PocroBckoii o6mactu» (¢ m3menenusmu ot 03.10.2025r1.);
IIpuka3z MunuctepcTBa npocsemieHus Poccuiickoit denepanyu
o1 12.08.2022r. Ne 732 «O BHeceHUU U3MEHEHHH B (eiepaibHbIN
roCy/IapCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT CPEAHETO OOIIETro
oOpa3oBaHus, YTBEpXKICHHBIH  MpHKa3oM  MMHHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit ®enepanuu ot 17.05.2012r.
Ne 413x;

OenepanbHas o0Opa3oBaTenbHas MporpaMMa CpeaHEero ooOIero
obpazoBanuss  DPOII  COO,  yrBepKIeHHas  IMPHKA30M
Munnpocsenienus Poccun Ne 371 ot 18.05.2023r.;
[Tonoxennem o paboueil mporpamMme Y4eOHBIX MPEAMETOB,
yu4eOHBIX KypCOB (B TOM 4YHCIIE BHEYPOUHOU AESITEIHLHOCTH),

JOKYMCHTEI, Ha

OCHOBAaHHH KOTOPBIX




yueOHbix Moaynerd «MBOY Jluneit Ne 13» (IIpuka3 Ne 321 or
29.08.2026r.).

OcHoBHas oOpa3oBaTenpHasi MpOrpaMMa CpeIHEro oOIero
obpazoBanust MBOY «Jluneir Ne 13» na 2026 — 2027 yueOHbIit
rox (ITpukasz Ne 292 ot 29.08.2026r.);

VY4eOHblit IJ1aH MYHULIUIIAJIBHOTIO OX0/DKETHOTO
00111€00pa3oBaTeNIbHOTO yupexaeHus ropoga PocroBa-na-/lony
«JIuneit Ne 13» na 2026-2027 y4eOnsiii rox (mpukas mo MbBOY
«JIumeii Ne 13» Ne 290 ot 29.08.2026r.);

Kanennapusiii yueonsiii rpapuk MBOY «Jluneit Ne 13» na 2026
— 2027 yuebnsriii rox (nmpuka3 mo MBOVY «Jlumeii Ne 13» No 286
ot 25.08.2026r.);

Pabouas nporpamma Bociutanus MBOVY «Jluneit Ne 13»;

OPII mo xumMuu OCHOBHOTO 0OMmIero oOpa3zoBaHus (0a30BBIH
YpOBEHbB)

Oo6mree xoymmuecTBO yacoB | B cooTBerctBumM ¢ YueOHbIM 1uianHoM MBOVY «Jluneir Ne 13»
B o1, KommuecTBo dacop B | (IIprkas Ne 290 ot 29.08.2026r.) Ha 2026 — 2027 y4yeGHbIi roa Ha
n3ydeHme naHHoro kypca B 10 kmacce B 2026 — 2027 yueOHOM
rogy otBoautcs 34 yaca (1 wac B Hemesdar0), Ha OCHOBAHUHU
Kanennapnoro yweOnoro rpadpuka MBOVY «Jlumeit Ne 13»
B COOTBCTCTBUU C (TTpuka3s Ne 286 ot 25.08.2026r.) Ha 2026-2027 y4eOubIit roaB 10
Y4€OHBIM TIJTAHOM JIMIIESI «A» u 10 «b» kimaccax npegycmoTrpeno 34 yaca.

HEJIENI0, TUTAHUPYEMBIX Ha
M3y4eHHEe JaHHOTO Kypca

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHU

[Ipenmer oprannueckoit XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIy4YCHUU
HOBBIX BEIIIECTB U MaTepuaoB. Teopus cTpoeHHs opraHndeckux coequuennii A. M. byrtneposa,
e€ OocHOBHBIE MOJIOKeHUA. CTpyKTypHble (GOPMYIBl OpPraHUYECKUX BelIecTB. [omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4eCKUX COSAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccuukanuyu OpraHMuecKUx BemlecTB. HoMeHkIaTypa opraHu4ecKux
coelMHeHUH (cucTeMaTu4eckasi) U TpUBUaJIbHbIC HA3BaHUs BKHEHUIIINX MPEACTaBUTENICH KIIacCOB
OpraHMYECKUX BEIECTB.

DKCHepUMEHTAIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu OpraHUYeCKUX BEIIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIHPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HaONIOIEHWE ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HArpeBaHu! (IJIaBjieHUe, OOYTIIMBAaHUE U TOPEHHE).

YraeBoaopoanl

ANKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psa. MeraH m 3TaH — mpocTeumune
IIPEJICTaBUTEIIN AJIKAHOB: (PU3MUYECKHE U XUMUYECKUE CBOMCTBA (PEeaKLIMH 3aMeIlleHUs U TOPEHUs),
HaX0XJIECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHHE.

AJNKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAfl. DTUIEH U MPONUIIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (DM3MYECKHEe M XUMHUUYECKHE CBOMICTBAa (peakuMM TUAPUPOBAHMS,
rajJloreHUpPOBAHUS, THAPATALIUH, OKHCICHHS U TIOJIMMEpU3allu1), MOTyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetunOyramuen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKUE
CBOMCTBa (peakuus noauMmepusanun). [lonydeHne CHHTETMYECKOTO KayuyKa U PE3HUHBI.



ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKMM psax. AUETHWIEH —
MPOCTEHIINIA MPEACTAaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy ruipupoBaHus, raJoreHUpoOBaHus, F’UApaTalliu, FOPEHUS), OJyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XUMHYECKHME CBOWCTBAa (peakuuu
rajJloreHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE U NpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue C60UCMea (peakyuu 2ail02eHUposanus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCHMYHOCTb apeHOB. l'eHeTHueckas CBA3b MEXKIY  YIVIEBOJOPOAAMH,
MPUHAUIEKAUTUMU K Pa3JIMYHbIM KJIaccaM.

[TpupoHBIE UCTOYHHUKH YTIEBOJIOPOJOB. [IpuponHBINA ra3 U MONMyTHBIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepaboTKH HePTH: TIEPETOHKA, KPEKUHT (TEPMHYECKHHA,
KataauTuueckuit), mnuposus. Ilponykrtel mnepepa®GoTku HedTH, HUX NPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepaboTKu.

DKclepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEUIECTB W UX IPEBpAIICHMN: O3HAKOMIIEHHUE C
oOpa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kojulekuuu «Hedte» n «Yrons», MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONpPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pabOThI:
IIOJIy4EHHUE STUJICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bobrunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0ObEMa, KOJWYeCTBa
MCXOJHOTO BEIIECTBa WM MIPOJAYKTA PeaKIIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOJYKTOB PEAKIUN).

Kucaopoacoaep:xaiye oprannyecKkue coe{MHEHU

IIpenenpHble OAHOATOMHBIE CIUPTHI. MeETaHON M STaHON: CTpOeHHe, (uzndeckue u
XMMUYECKHE CBOMCTBA (PEaKLMU C aKTUBHBIMU METajllaMH, TaJOr€HOBOAOPOAAMHU, TOPEHUE),
IIpUMeHEHHEe. BogopoiHbIe CBSA3M MEXKIy MOJIEKYJIaMHU CUpPTOB. JlelCTBHE METAaHOJIAa U dTaHOJIa
Ha OPraHMU3M 4YEeJIOBEKA.

MHOroaToMHble CHUPTBHL. OTHIEHIVIMKOJAb W TJHUIEPUH: CTpPOEHHE, (U3NYECKue U
XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEI0YHBIMU METAJlJIaMH, Ka4YeCTBEHHAs! peaKiys Ha
MHOTOaTOMHble cHupThl). [lelicTBue Ha opraHu3M denoBeka. IlpumeHeHue riauuepuHa u

STHJIEHTIUKOJIS.

DeHoJT: CTPOCHHUE MOJICKYJIbI, (PU3NYECKUE U XUMHUYECKHUE CBOKMCTBA. TOKCHYHOCTH (peHoIIa.
[Ipumenenue ¢eHoa.

Anpaerunbl U kemouwvl. DopManmpIeTHI, aleTaIbACTHI CTPOCHHUE, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBJICHHS, KaYECTBECHHBIC PEaKIIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeneibHbIe KapOOHOBbIE KUCIOTH. MypaBbHHAsE U YKCYCHAsh KUCIOTHI:
CTpOeHHE, PU3NUECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME I Kilacca KUCIOT, PEaKIIHs
sTepuduKanmm), MoJydeHHe U mnpuMeHeHue. CTeapuHOBass M OJEHMHOBAs KHUCJIOTHI Kak
MPEACTABUTEH BBICIIUX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JSHCTBHE.

CrnosxHble 2pUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupos. bruosornueckas posib KHpPOB.

YrneBospl: coctaB, KiacCUpHUKaIUs YIIeBOA0B (MOHO-, TU- U MoHcaxapubl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeiicteue ¢ ruapokcuaom meau (I1), okuciaeHHEe aMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXO0XIACHHE B MPHUPOJIE,
MpUMeHeHne, ouonornueckas poiib. otocuuTe3. pykTo3a Kak U30Mep TIIFOKO3BL.



Kpaxman u nemnonosa kak npupoasbsle nojaumepbl. CTpoeHne Kpaxmaiga U LEJUTI0I03bI.
duznyecKkue U XMMUYECKHUE CBOMCTBA Kpaxmaia (THApoJin3, KaueCTBEHHAs peaKklus ¢ HOJI0M).

OKCIlepUMEHTAJIbBHBIE METOJbl W3YYEHHs BEIIECTB M MX NPEBpALICHUI: MPOBEACHUE,
HaOroIeHNe W ONHMCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakiuy OJHOATOMHBIX CHUPTOB (OKucIeHHe 3TaHosa okcuaoM meau(ll)), MHOrOaTOMHBIX
cnupToB (B3ammojeicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucnenue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom meau(ll), B3aumoneiicTBue kpaxmana
C MOJIOM), IIPOBE/ICHNE TPAKTUUECKON pabOThl: CBOMCTBA PacTBOpa YKCYCHOM KUCIIOTBHI.

Pacuérnble 3amaum.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
MCXOJIHOTO BEIIECTBA WM ITPOJAYKTA PEAKIIMU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WUJIM MPOJTYKTOB PEaKIUn).

A3zoTconepikale OpraHn4eckie COeAMHEHMUSI.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHUYeCKHe coeTuHeHUs. PU3NYecKue U XMMHUYECKHe
CBOMCTBAa aMUHOKHCIIOT (Ha mpuMepe MMIMHA). buonoruueckoe 3Hau€HHWE AMHUHOKHUCIIOT.
[TenTuae!.

benku kak npupoiHble BBICOKOMOJEKYJISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOICTBa OEIKOB: THUIPOIM3, JeHATypaius,
KauyeCTBEHHbIE PEAKIINH HA OEIKU.

DKcrepUMEHTAIbHBIE METOJIbI M3YYEHUS BEIIECTB M UX MpeBpalleHHil: HaOmoJaeHue U
ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEIKOB IpU HarpeBaHUH, LBETHBIE
peakiuu OeIKOB.

BbicokoMoseKkyIsIpHbIE COEAMHEHH

OCHOBHBIE MOHATHUSA XUMHM BBICOKOMOJICKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpPU3ALUK, CpEelHAs MoJieKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOJIMMEpHU3aLUs U OJUKOHICHCALUS.

OKclepUMEHTAIbHbIE METO/Ibl U3Y4YEHHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3uaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MeXIpeJMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBS3€i NMPU M3ydeHUHM Oopranudecko xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCMOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak U
NOHATUH, SABJISAIOIIUXCA CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HAy4Hble IOHSATHS: sIBI€HME, HaydHbId (hakT, rumoresa, 3aKoH,
TEOpHus, aHalMu3, CHUHTE3, KilacCupUKalMs, IEepPUOAUYHOCTb, HAOIIOJCHUE, HW3MEpEHHe,
HKCIEPUMEHT, MOJICTUPOBAHUE.

dusuka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YpOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUECKUe BEIUYMHBI U €JUMHULIBI KX
U3MEpEHUS.

buosnorus: knerka, opranusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIII€BOIbI, XKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepanbl, FOpHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMbIe, TOIUIMBO, PECYPCHI.

TexHosorys: MUILEBbIE MPOLYKTHI, OCHOBBI PALlMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE NpEnapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 10 XUMUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUSA



JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHMS K pPE3yJbTaTaM OCBOCHHUS OOYYaIOUTUMHUCS
MpOrpaMM CpelHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro ooero 00pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS TPEIMETa « XMMIS» Ha YPOBHE CpeTHET0 00IIero 00pa3oBaHusl BBIICICHBI
CJIEYIOIHE COCTABJIAIOIILE:

OCO3HaHUE OOYYAIOIIUMUCS POCCUUCKOM TPaKTAHCKOW HMIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHHM JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TPUCYIIMMHU IIEJTOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHUs;

HaJMuue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3YIbTAThl OCBOCHUS MPEAMETa « XUMUSD TOCTUTAIOTCS B €IMHCTBE y4eOHOI
U BOCITUTATENbHOM NEATENbHOCTH B COOTBETCTBHU C T'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTSAMU M UJCaJaMH POCCUICKOTO TpakJaHCKOrO OOIecTBa,
MPUHATHIMU B OOLIECTBE HOPMaMH M MpaBUJIaMH MOBEICHHS, CIIOCOOCTBYIOIIMMU IpoLieccam
CaMOTIO3HAHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yJarOMINXCS.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITa O3HABATENILHOM U MPAKTHYECKOMN IESTEIIbHOCTH 00yJaIOINXCS [0 pean3aluy MPUHATHIX
B 00II[eCTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJarOIIMMHCS CBOMX KOHCTUTYHMOHHBIX IPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax M IpaBWiIaX MEKJIMYHOCTHBIX OTHOILICHHI B
KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENLHOCTH MPU CO3/IaHUU YUE€OHBIX MIPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
P aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHMSI K HCTOPUYECKOMY M HAYYHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOIO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

UHTEpPECa M [IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHaIU3e
uHGOpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEICHHSI;



CIIOCOOHOCTH OIIEHUBAThH CHUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMU SBIICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPATIBLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE W IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUNA STUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHMMaHUS LEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroficHUs TpaBWJI 0E30TIACHOTO OOpaIleHUs ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HHU U B TPYIOBOMU JEATEIHHOCTH,

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIWBUIYAJIILHOTO M KOJUIEKTUBHOTO 0O€301acHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECJACTBUN U HENPHUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIHHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHHMH MPAKTHUYECKHX 3a7ad COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUIECKOMY H3YUYCHHIO MPOQEeCcCHil pa3InyHOTO PoJia, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHUAYAIbHOM TPACKTOPpUM 00pa30oBaHus, Oy ayIIen
npodeCcCuu U peaau3aiui COOCTBEHHBIX )KM3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CrOCOOHOCTEHN K XMMUHU, HHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11EeJIECOO00PA3HOTO OTHOIICHHUS K IPUPOJIE, KaK HCTOUYHUKY CYIICCTBOBAHHS
JKM3HH Ha 3emiie;

MMOHUMAaHHMSI TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOM CPEIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHs BOIIPOCOB
PalMOHANIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HEMPUATHUS JIEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEeW MPUPOTHOM Cpeje,
YMEHHUsI TPOTHO3UPOBATH HEOJIArONpUsTHBIE SKOJIOTHMUECKHE IMOCIEIACTBHUS MPEIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJu4Musl PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, S3KOJOTUYECKOW KYNbTYPhl, OIBITA
NESATENBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUN XeMo(oOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CcHenuUKd XUMUU Kak HayKd, OCO3HaHHMs e€ poilu B (HopMHpOBaAHHH
paIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU LIEJI0CTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MHpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHnn mpooieM COXpaHEHUs TPUPOJTHOTO PAaBHOBECHS;



yOXKIEHHOCTH B 0CO00M 3HAYUMOCTH XMMHUH JUISI COBPEMEHHOW LMBWIIM3ALMU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHIIEBOH U HKOJOTMYECKOH O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI,
00ecTieYeHn! YCIOBHH YCIEITHOTO TPya U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYLIIHOCTHM METOJIOB IIO3HAHMS,
UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMble 3HAHUS JUIS
aHaJin3a U OOBACHEHUS SBJICHUM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUM,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMHUUYECKUE 3HAHUS JUISl pelIeHUs] TpoOiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TMIOJYYEHHUIO HOBBIX 3HAaHMM 1O XUMHHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IudHBIX cepax mpodeccuoHaTbHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero oopasoBaHus BKIIOYAIOT!

3HAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOIMIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerupuKy METOIOB MTO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPTHsl, SIBJICHUE, MPOIIECC, CUCTeMa, HAy4YHbIA (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JAPYTHUe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryiasTuBHBIC), obecreunBaroniue (GopMuUpoBaHHE (PYHKIIMOHAILHONW TPaMOTHOCTH |
COITMATBHOM KOMITETCHITMHN O0yYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYAlONIMXCS ~ KCIOJIb30BaTh  OCBOEHHBIC  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWS WM YHUBEpPCAJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LIEJN JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPHU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS — BBIIEISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE TIOHITHS 1T 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIIUi;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHHUSIMH,



CTPOMTH JIOTHYECKHE PACCYKICHHSI (HHIYKTUBHBIC, I€TyKTUBHBIE, [10 aHAJIOT'MH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B PacCMaTPUBAEMBIX SIBICHHUAX, ()OPMYIUPOBATH BHIBOIBI U
3aKJIIOUEHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKUE (3HAKOBBIE)
MOJIeN, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUYECKOW peaknuu — TPU PEHICHHH YYeOHBIX
[I03HABATENIbHBIX U IPAKTUYECKUX 3a4a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE ITPEJICTaBICHUS JIs1
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINN.

2) 6a3oBbIe HCCI€N0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

¢dbopMmynupoBaTh LE€TM U 3aJaud HUCCIEIOBAHMS, HCIOJB30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (OopMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBENEHUS YYEHUYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJETaHHOM
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOMW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY ITOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B MTO3HAHUSI.

3) pabora ¢ undopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHHMKAX HWHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepatypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBATh MH(POPMALMIO PA3IMYHBIX BUAOB U (OPM IPEACTaBIECHUS, KPUHTUUECKH OLICHUBATh
€€ T0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHBIE METOJbl IPU IOUCKE M OTOOpe
nHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 OIPEEeIEHHOTO THIIA;

IpUOOpETaTh OIBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMPATh ONTUMAIBHYIO (POpMy NpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopMaluel: NPUMEHATh MeEXIpeAMeTHble ((pU3MUYeCKue W MaTeMaTH4YeCKue) 3HaKU MU
CUMBOJIBI, PopMyIbl, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3aJaBaTh BOIPOCHI 10 CYLECTBY OOCYX/JIaeMOW TEeMbl B XOJ/I€ AUAIOTa U/WIN JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO  BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
IKCIIEPUMEHTa, NPAKTUYECKOH pabOThl MO MCCIEAOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anu y4eOHOro IpoekTa U (OpMYIHPOBATH BBIBOJBI 0 PE3yabTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUH MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMHU.

OBiiaieHNe YHUBEPCAIbHBIMU PeryJsITABHBIMU /1eHCTBUSIMM:



CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii AJITOPUTM JECHCTBHI NpPU BBHIOJHEHUU YYEOHBIX M MCCIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOILICHKH.

NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckast XuMuUsh OTPaKaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYUHON
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJICHHUM MPUPOJIBI, B GOPMUPOBAHUH MBIILICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOAUMOUN Il PEIICHHS
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroline
MOHATUS (XUMHYECKHH 3JIEMEHT, aTOM, DJIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJia, BaJIEHTHOCTh,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBI O00BEM, YITIEPOJHBIA  CKEJeT,
(yHKIIMOHANBHASA TPYIIA, PaJuKal, W30MEpHUs, U30MEPHI, TOMOJOTUYECKHA PsJ, TOMOJOTH,
YTJIEBOJIOPOIBI, KUCIOPOJ U a30TCOJACPKAIINE COCTUHECHHS, MOHOMED, TOJIMMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHMS, JEXKAllUe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU eATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUS U
MpEBpAICHUN OPraHUYEeCKUX COCTUHEHNN;

c(OpMUPOBAHHOCTh YMEHUN HCMOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHUM YCTAaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KUCJIOPOA M  a30TCOAEpIKAllUe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COeIMHEHUs), MaBaTh UM Ha3BaHusA o cuctematndeckoir HoMeHknatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJIEH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (QopManbIerui, ameTanbAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTE€apUHOBAs KUCIOTA, TIII0KO3a, (PpyKTo3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

chOpMUPOBAHHOCTh YMEHHUS OMPEAENSATh BHUIBI XUMUYECKOW CBS3H B OpPraHMYECKHX
COEIMHEHUSIX (OAUHAPHbBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa i 00bsCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUYECKHE WU
XMMHMUYECKHNE CBOMCTBA TUIIUYHBIX IPEICTaBUTENIEH PA3IUYHbIX KIACCOB OPraHUYECKHUX BEIIECTB
(meraH, aTaH, ATWIEH, MNPONWICH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHlI, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXKJY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKkUuil ¢
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOJHBIM Tra3, Yrojp), CHOCOOBI HUX MEPEepadOTKU M MPAKTUUYECKOE MPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bE€Ma, KOIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHUSA JUIS IPUHATHUS PELIEHU B KOHKPETHBIX JKU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIIOJIHEHUIO TAOOPATOPHBIX XUMHUYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHus: OpraHuYecKuX BEIIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOJCTB, KaUYECTBEHHbIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHaTypalys OeIKOB IIPU HarPEBaHUH,
L[BETHBIE peaKIMK OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€30MaCHOCTH NP 00pallieHuu
C BeIIeCTBAaMU U JIAOOpPATOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (OpMe 3alUCH YpPaBHEHHH COOTBETCTBYIOIMX peakuuil u (opMyaupoBaTh
BBIBO/Ibl HA OCHOBE 3THX PE3YJbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHMH COOMIOJATh IMpaBWJIa HKOJOTHYECKH II€1ecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpE/IEEHHBIX OPraHUYEeCKUX BEUIECTB, MOHMMas cMbica mnokazarens [IJIK, noscHaTs Ha
puMepax CrnocoObl YMEHBIICHHs] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JIECHCTBUS HA OPraHU3M
YEJI0OBEKA;

JUIL O0Yy4YaroIIMXCsl ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX O3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

JUISL CIIENIBIX U CIIa00BUIAIIMX OOYYAIONIUXCS: YMEHUE UCIIOIb30BaTh PElbe(PHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB
Ne DJIeKTpOHHbIe (UN(pPOBbBIE)
w/n HaunumenoBanue pa3aejioB U TEM NIPpOorpaMmMmabl Beero KOHTpoJu,H],]e HpaKanecxne oﬁpasosaTe.Hbele pecype
padoTsbI padoThI
Paszgea 1. Teopernueckne 0OCHOBBI OPraHM4ecKO XUMUM
[Ipeamer opranndeckoi xumuu. Teopust CTpoeHus Brbmiorexa LIOK
11 opraHu4eckux coeauHenuii A. M. Byrneposa 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
bu6moreka [IOK
2.1 [IpenensHBIE YIIIEBOAOPOIBI — AIKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yrieBo0poibl: aIKEHbI, aJIKaIHeHbI bubmmorexa LIOK
2.2 KU ’ ’ 6 1 https://lesson.academy-
content.myschool.edu.ru/04/10
bu6mmoreka [JOK
2.3 ApoMaTHYeCKHe YriIeBOI0POIbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOJIOB U UX bubmorexa HOK
2.4 HepepaboTa 3 1 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xamnue opranniecKue coeAuHeHUs
3.1 Crnuptsl. eHon 3 bubnuoreka [IOK




https://lesson.academy-
content.myschool.edu.ru/04/10

Anpnierunbsl. KapOoHoBbIe KUCITOTHL. CII0XKHBIC

bu6mmorexa [{OK

3.2 7 https://lesson.academy-
3upHI
content.myschool.edu.ru/04/10
bubmmoreka [{OK
3.3 VYrieBo bl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro mo pazueny 13
Pasznea 4. A3orconepskamue Oprann4eckre coeJuHEeHUus
bu6moreka [IOK
4.1 AMuHBI. AMUHOKUCIOTHL. bemku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazgeny 3
Pasznen 5. BbicokoMoJieKy/JIsIpHbIE COeIMHEHUS
bu6mmoreka [JOK
5.1 [Tnactmaccel. Kayayku. Bomokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 «A» KJIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka KonTposbHubie | IIpakTnyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTelibHbIE pecypchl
padoThI padoThI
IIpeamer opraHnyYecKoil XUMKH, €€ 08.09.2026 | buGmmorexa LIOK
! B(z;IfI/IKHOBI;HI/IC A3BUTHUC U SH;HGHI/IG 1 httpSZ//|ESSOH.academy-
P content.myschool.edu.ru/04/10
Teopus cTpoeHHsI OpraHu4eCcKUX 15.09.2026 | bubmmotexa [JOK
2 coenuHenuit A. M. BytiepoBa, e€ 0OCHOBHbIC 1 https://lesson.academy-
MTOJIOKCHHS content.myschool.edu.ru/04/10
e
3 ((f)I/ICTeMaTI/I‘IeCKaflg UT .I/IBI/IaJ'IBHBIe g . https://lesson.academy-
P content.myschool.edu.ru/04/10
Ha3BaHMs OPraHUYECKUX BEUIECTB
29.09.2026 | bubGmmoteka [IOK
AJIKaHBI: COCTaB U CTPOCHHUE,
4 N 1 https://lesson.academy-
pAA content.myschool.edu.ru/04/10
. 06.10.2026 | bubmuoreka [JOK
Mertan u 3TaH — npocTenIme
5 . 1 https://lesson.academy-
MIPE/ICTaBUTENH aJIKaHOB
ped content.myschool.edu.ru/04/10
13.10.2026 | bubmuoreka [{OK
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 https://lesson.academy-
content.myschool.edu.ru/04/10
. 20.10.2026 | bubmuoteka [IOK
OTUJIEH U IPOMUIEH — MpoCTeiime .
7 DeNCTABHTCII ATKEHOB 1 https://lesson.academy-
pel content.myschool.edu.ru/04/10
IMpaktuueckas pabora Ne 1. «ITomyueHue 10.11.2026 | Bubamorexa LOK
8 P P R ya 1 1 https://lesson.academy-

OTUJICHA U U3YYCHUC CT'O CBOMCTB)

content.myschool.edu.ru/04/10




Anxanuensl. byranuen-1,3 u

17.11.2026

bu6mmoreka [IOK

9 metwiOyraaueH-1,3. [lonydenue https://lesson.academy-
CHHTETUYECKOTO Kay4yyKa U pe3uHbI content.myschool.edu.ru/04/10
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 24.11.2026 | bubmmoteka [{JOK

10 TOMOJIOTUYECKH Psill. ALICTHUIICH — https://lesson.academy-
NPOCTEHINNIA IPE/ICTABUTEIb AJTKHHOB content.myschool.edu.ru/04/10

. 01.12.2026 | bubmmoreka [IOK
Berunciienus mo ypaBHEHUIO XUMHUECKOM
11 peakiu https://lesson.academy-
content.myschool.edu.ru/04/10
08.12.2026 | bubmuoteka [JOK
ApeHbl: 6eH3011 U ToTyoJ. TOKCHYHOCTh
12 aperion https://lesson.academy-
content.myschool.edu.ru/04/10
[eHeTryecKas CBA3b YIIIEBOJOPOIOB 15122026 | - bubmuorexa [IOK
13 MPUHAIISKANINX K Pa3THIHBIM Knac::aM https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB: 22.12.2026 | bubmuoreka [JOK

14 MIPUPOIHBIN ra3 U MOMyTHbIE HePTIHBIE https://lesson.academy-
rassl, HepTh ¥ MPOAYKTHI €€ rmepepabOTKu content.myschool.edu.ru/04/10
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB: 29.12.2026 | bubmuoteka [[OK

15 [IPUPOIHBIN ra3 U MOMyTHbBIE HePTIHBIC https://lesson.academy-
rassl, HepTh ¥ MPOAYKTHI €€ rmepepabOTKu content.myschool.edu.ru/04/10
KouTtpoinbHas paboTa 110 paszieiny 12.01.2027 | - Bubmorexa LIOK

16 YV IeBOOPOED https://lesson.academy-

content.myschool.edu.ru/04/10
[IpenenvHbIC 0JTHOATOMHBIC CITUPTHI: 19.01.2027 | Bubaworexa LOK
17 METaHOJI U 3TaHoJ1. BogopoaHas cBs3b https://lesson.academy-
' content.myschool.edu.ru/04/10
26.01.2027 | bubmuoteka [{OK
MHOTr0aTOMHBIE CITUPTHI: ATUIICHTITUKOIb U
18 https://lesson.academy-

T CPUH

content.myschool.edu.ru/04/10




@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKUE U

02.02.2027

bu6mmoreka [IOK

19 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE https://lesson.academy-
’ content.myschool.edu.ru/04/10
Anperuast: GopMabIeru 1 09.02.2027 | Bubamnoreka [JOK
20 AeTATE I ALCTON https://lesson.academy-
' content.myschool.edu.ru/04/10
OTHOOCHOBHBIE TIpEJIENIbHBIE KAPOOHOBHIE 16.02:2027 | Bubamorexa LIOK
21 KHCJIOTBI: MypaBbHHAS U YKCYCHAst https://lesson.academy-
' content.myschool.edu.ru/04/10
I[Mpaktuueckas pabora Ne 2. «CBoiicTBa 02.03.2027 | brbmmorexa LIOK
22 PACTBOPA YKCYCHOI KHCTOTED https://lesson.academy-
content.myschool.edu.ru/04/10
CreapuHOBas 1 OJICMHOBAsT KUCIIOTHI, Kak 09.03.2027 | bubmuoteka [JOK
23 MPEICTaBUTENIN BBICIIMX KapOOHOBBIX https://lesson.academy-
KUCIIOT content.myschool.edu.ru/04/10
16.03.2027 | bubnmoteka [IOK
MbLia Kak COJIM BBICHIMX KapOOHOBBIX
24 KHCIOT, WX MOMOIIEE NCHCTRHE https://lesson.academy-
’ content.myschool.edu.ru/04/10
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIC 23.03.2027 | bubmuoteka [JOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX https://lesson.academy-
3¢upoB content.myschool.edu.ru/04/10
JKupbl: rHapONIN3, IPUMEHEHUE 06.04.2027 | Bubmuorexa LIOK
26 SO MO rMtecKas p;m, KHPOB ’ https://lesson.academy-
content.myschool.edu.ru/04/10
VYrneBospl: cocTaB, KIacCH(pUKAIUSI. 13.04.2027 | bubmmoreka [JOK
27 Baxxheiimme mpeacTaBUTeNu: TIOK03a, https://lesson.academy-
¢bpykTO3a, caxapo3a content.myschool.edu.ru/04/10
Kpaxmait u 11emuiroso3a Kak mpupoTHbIe 20.04.2027 | bubmorexa LIOK
28 https://lesson.academy-

MOJIMMCEPBI

content.myschool.edu.ru/04/10




KonTtponpsHas paboTa no paszuen 27.04.2027
«Kncioponco;[)epxcamne ipFI;HH}:IeCKHG Brbmiorexa LIOK
29 coenuHeHus/ Beepoccuiickas mpoBepovHas 1 1 https://lesson.academy-
content.myschool.edu.ru/04/10
pabota
OO01mas XapakTepruCcTUKa a30TCOIePIKAITIX 04.05.2027 | bubmmoreka [JOK
30 OpPraHMYECKUX COCAUHCHUH / 1 1 https://lesson.academy-
Bcepoccwuiickas mpoBepouHas paboTta content.myschool.edu.ru/04/10
11.05.2027 | bubauoreka [JOK
31 AMMHBI: METUJIAMHUH U aHUITUH 1 https://lesson.academy-
content.myschool.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(QOTepHbIe 18.05.2027
OPraHU4YeCKHUE COCAUHEHUs, UX bubnuoreka [IOK
32 onosorndeckoe 3HaueHue. [lenruapl. benkn 1 https://lesson.academy-
KaK [PUPOJIHBIE BEICOKOMOJICKY/ISIPHBIC content.myschool.edu.ru/04/10
COCITMHEHUS
25.05.2027 | bubmmoteka [IOK
OCHOBHBIC TIOHSTHS] XUMHHA
33 BBICOKOMOJICKYIISIPHBIX COCTMHEHUH L https://lesson.academy-
content.myschool.edu.ru/04/10
34 OO6o011eHre 1 MOBTOPEHHE 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 )
[MPOI'PAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
10 «b» KJIACC
KoanuecTBo 4yacos
Ne Hara DJIeKTpOHHbIe N poBBIE
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3yuyeHHs1 | oOpa3oBaTelibHbIE pecypchl
padoThI padoTsI
H . . 03.09.2026 | bubtamoreka [IOK
1 pEeIMeT OpraHMYeCKON XUMUH, eé 1 htps://lesson.academy-

BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

content.myschool.edu.ru/04/10




Teopust CTpOEHHUSI OPraHUYECKUX

10.09.2026

bubnuoreka [IOK

2 coenuHenuit A. M. Byrneposa, eé https://lesson.academy-
OCHOBHBIE TTOJIOKCHHS content.myschool.edu.ru/04/10
[Ipencrasnenue o Knaccnfl)nxaunn 17.09.2026 BuGmiorexa LIOK

3 ?gjf:;:;;:;izgef:' overictatypa https://lesson.academy-

PHBHAILHBIC content.myschool.edu.ru/04/10
Ha3BaHUA OPraHUYCCKUX BCUICCTB
24.09.2026 | bubmmoteka [IOK
AJKaHBI: COCTaB U CTPOCHHUE,
4 - https://lesson.academy-
content.myschool.edu.ru/04/10
. 01.10.2026 | bubGmmoTteka [IOK
Mertan u 3TaH — OpocTeuIme
5 HpeICTABHTE I ATKAHOB https://lesson.academy-
content.myschool.edu.ru/04/10
08.10.2026 | butmmoteka [IOK
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA https://lesson.academy-
content.myschool.edu.ru/04/10
. 15.10.2026 | bubmmoreka [JOK
OTUJEeH U MPOMUWIeH — MpocTeime
7 N ——— https://lesson.academy-
content.myschool.edu.ru/04/10
I[NpakTuyeckas pabora Ne 1. «Ilonydenne 22.10.2026 | bubanorexa LOK
8 ATHJIEHA U U3y4YEHHE €r0 CBONCTB https://lesson.academy-
content.myschool.edu.ru/04/10
Ankanuensl. byraguen-1,3 u 05.11.2026 | bubtamoreka [IOK

9 metwibyraauen-1,3. Tlonydenue https://lesson.academy-
CHHTETUYECKOTO KaydyKa U pe3UHbBI content.myschool.edu.ru/04/10
AJIKUHBI: COCTaB U OCO6eHIEOCTI/I 12.11.2026 BrGniorexa 1IOK

10 CTPOEHUS, TOMOJIOTHYECKUN PSi. htps://lesson.academy-

A]_[eTI/IJ'ICH — HpOCTCfIHIPIfI npeaACTaBUTCIIb
AJIKMHOB

content.myschool.edu.ru/04/10




Beluncrienus 1o ypaBHEHHUIO XUMHUYECKOU

19.11.2026

bubnuoreka [IOK

11 peaku https://lesson.academy-
content.myschool.edu.ru/04/10
26.11.2026 | bubauoreka [JOK
Apensl: 6eH301 1 TOIY0J. TOKCHYHOCTh
12 apetios https://lesson.academy-
content.myschool.edu.ru/04/10
[eHeTHyeCKas CBA3b YIIIEBOIOPOIOB 03.12.2026 | bubmmorexa OK
13 MPUHAICKAIINX K PA3THUHBIM Knac::aM https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHbIle HCTOYHHUKH YTIIE€BOAOPOIOB: 10.12.2026 | bubmmoteka [JOK
14 MIPUPOIHBIN ra3 U MOMyTHbIE HePTSIHBIE https://lesson.academy-
ras3sl, HepTh ¥ MPOAYKTHI €€ rmepepaboTKu content.myschool.edu.ru/04/10
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB: 17.12.2026 | bubmmoteka [JOK
15 MIPUPOIHBIN ra3 U MOMyTHbIE HePTIHBIE https://lesson.academy-
rasel, HepTh ¥ MPOAYKTHI €€ rmepepaboTKu content.myschool.edu.ru/04/10
KoHnTposbHas paboTa 1o paszueny 24.12.2026 | bubmorexa [HOK
16 YV TeBOOPOLED https://lesson.academy-
content.myschool.edu.ru/04/10
[IpenenpHbIC 0JTHOATOMHBIC CIIUPTHI: 14.01.2027 | Bubanorexa OK
17 METaHOJI U 3TaHoJ1. BogopoaHas cBs3b https://lesson.academy-
’ content.myschool.edu.ru/04/10
21.01.2027 | bubmuoteka [{OK
MHOTr0aTOMHBIE CITUPTHI: ATUICHTITUKOIb U
18 —— https://lesson.academy-
content.myschool.edu.ru/04/10
28.01.2027 | bubmmoteka [{OK
deHOJI: CTPOCHUE MOJICKYIIbI, (PU3UYCCKHE )
19 Y XUMHUYECKUE CBOMCTBA, TPUMEHEHHE https://lesson.academy-
’ content.myschool.edu.ru/04/10
Anbierusl: GopMabIeru Il 1 04.02.2027 | Bubnuoreka [JOK
20 https://lesson.academy-

alcTaabACTUa. AI_ICTOH

content.myschool.edu.ru/04/10




OAHOOCHOBHBIE NPE/EIbHbIE KAPOOHOBBIE

11.02.2027

bubnuoreka [IOK

21 KHCJIOTBI: MypaBbHHAS U YKCYCHAsI https://lesson.academy-
' content.myschool.edu.ru/04/10
. 18.02.2027 | bubmuoreka [IOK
[Tpaktuyeckas padora Ne 2. «CBoiicTBa
22 PACTBOPA YKCYCHOI KHCTOTED https://lesson.academy-
content.myschool.edu.ru/04/10
CreapuHoBas U OJICMHOBAsI KUCIIOTHI, Kak 25.02.2027 | bubmmoteka [IOK
23 MPECTaBUTENIN BBICIIMX KapOOHOBBIX https://lesson.academy-
KUCIIOT content.myschool.edu.ru/04/10
04.03.2027 | bubGmmoteka [IOK
MblTa KaKk COJIM BBICIIMX KapOOHOBBIX
24 KHCIOT, WX MOMOIICE HEHCTRHE https://lesson.academy-
’ content.myschool.edu.ru/04/10
CrnoxHbie 2(DUPBI KaK MPOU3BOTHBIC 11.03.2027 | bubmuoreka [JOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CITOKHBIX https://lesson.academy-
a¢dupos content.myschool.edu.ru/04/10
JKupbl: ruapoIn3, MpUMeEHEHUE 18.03.2027 | bubamorexa HOK
26 BrO MO rMtecKas p;m) — ’ https://lesson.academy-
content.myschool.edu.ru/04/10
VYrieBoapl: cocTaB, KiacCUpUKAIIHS. 25.03.2027 | bubnumoteka [IOK
27 Bakneiiime mpeacTaBUTENN: TIIOK03a, https://lesson.academy-
bpykTO3a, caxapo3a content.myschool.edu.ru/04/10
Kpaxmait u 11e/uir05103a Kak npupoTHbIe 08.04.2027 | bubamorexa LIOK
28 S https://lesson.academy-
content.myschool.edu.ru/04/10
KonTtponpHas pabota no pazaeny 15.04.2027 BuGmiorexa 1IOK
29 «Kucnopoacoaepxaiiue opraHn4ecKue htps://lesson.academy-

coeuHeHus»/ Beepoccuiickas
IIpoBepoyYHas pabora

content.myschool.edu.ru/04/10




OO0as xapakTepHCTHKa a30TCOACPKALIHX

22.04.2027

bubnuoreka [IOK

30 OpPraHMYECKUX COCAUHCHUH / 1 https://lesson.academy-
Bcepoccuiickas mpoBepouHas paboTta content.myschool.edu.ru/04/10
29.04.2027 | bubmuoreka [JOK
31 AMUHBI: METHJIAMHUH M aHUJIMH 1 https://lesson.academy-
content.myschool.edu.ru/04/10
AMHWHOKHCIIOTHI KaKk aM(OTEpHBIE 06.05.2027
OpPraHUYECKHUE COCUHEHUS, UX bubnuoreka [JOK
32 ouosornyeckoe 3HaucHue. [lenTuapl. 1 https://lesson.academy-
benku kak mpupoHbIe content.myschool.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS
13.05.2027 | Bubnmoreka [IOK
OCHOBHBIE TIOHATHS XUMHHU
33 BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA L https://lesson.academy-
content.myschool.edu.ru/04/10
OCHOBHBIE METOBLI CHHTE3A 20.05.2027 | bubmmoteka [IOK
34 BBICOKOMOJIEKYIIIPHBIX COCTUHEHHUI. 1 https://lesson.academy-
[TmacT™macchl, KaydyKH, BOJIOKHA content.myschool.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

ChopMupoBaHHOCTH MPEACTABICHUH O XMMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B IO3HAHUH
SIBJICHUW TPUPOJbI, B (OPMHPOBAHUU MBIIIJIEHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOJAMMOM st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpesie

1.2

Brnanenne cucremModl XUMHUYECKUX 3HAHWH, KOTOpas BKIIIOYAET:
OCHOBOTOJIAraloIre TIOHSITHS (Monexyna, BaJICHTHOCTD,
ANEKTPOOTPHUIIATENLHOCTD, CTENEHb OKHUCICHUS, XMMHUECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YrIepOIHBIN CKEJET,
(GyHKIIMOHANBHAS ~ TpyIa, pagukail, HM30Mepusi, HU30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- HU
a30TCOJIEpIKaIlle COeAUHEHUs, OMOJIOTMYECKd aKTUBHBIE BEIIECTBa
(YyrneBopl, )KUPKI, OCIIKH), MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUU M 3aKOHBI (TeopHs
XMUMHYECKOTO cTpoeHusi oprannyeckux BemectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJIYYeHHMH U 0e30macHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHM4YEeCKHMX M OpPraHUYeCKUX

BCIIICCTB B 6HTy u HpaKTH‘ICCKOfI JCATCIIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh yMEHUW BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh HX  B3aMMOCBS3b,  HCIOJH30BATh
COOTBETCTBYIOIIME TOHATUS MPU OMHCAHUU COCTaBa, CTPOCHHS U

MpEeBpaIeHUI OPraHMYeCKUX COCTMHEHHMA

1.4

Cc(OPMHUPOBAHHOCTb YMEHHUM HCHOJIB30BATh XUMUYECKYIO CUMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaII€HHOW) (opMyT OpraHMYEeCKUX BEIIECTB M ypPaBHEHUI
XMUMUYECKUX  PEaKUMH,  HW3rOTaBIMBAaTh  MOJIENM  MOJIEKYJ
OPraHMYECKHUX BEUIECTB M WUIIOCTPALIMM HMX XHMHUYECKOTO U

IPpOCTPAaHCTBCHHOI'O CTPOCHUA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATH MPHHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
onpenenéHHoMy Kjaccy (Tpymme) CoeAuHEeHHM (YrJieBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COSITMHEHHS, BHICOKOMOJICKYISPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCIUHEHMSIX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI NPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opraHnueckux semiectB A.M. ByriepoBa i oObsiCHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacozepkamue ©W  a30TCOAEpKaIIue

OpPraHn4€CKUC COCANHCHM. BI)ICOKOMOHeKyHS[pHBIe COCAMHCHUS

2.1

ChopMHpOBaHHOCT, YMEHUN NPUBOJIWTH TPUBHAIBHBIC Ha3BaHU
OT/AEIbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOIMICH, alleTUJICH,
STUJICHTJIUKOJb, TIUIEPUH, (PeHOJ, (OopMaTbIETH/I, aleTalbIeTH]I,
MYpaBbUHAs KHUCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBasi KUCJOTa, III0K03a, (pyKTO3a, Kpaxmall, LeJIi0J03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCTh, YMEHUW XapaKTepU30BaTh COCTAB, CTPOCHHE,
¢u3HyYecKkue W XMMHYECKHE CBOWMCTBA THUITMYHBIX IPEICTAaBUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, 3THJICH,
MPOIMIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (CHOJI, alleTalbICTH]I,
MypaBbHUHAs M YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIjI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHA WIUIIOCTPUPOBATH F'CHECTHYCCKYHO CBA3b
MCXKAY  TUIINYHBIMU MMpeaACTaBUTCIIMU Ppa3sINYHbIX KJ1aCCOB
OPraHu4YCCKux BCIICCTB YPpaBHCHUSAMUA COOTBCTCTBYIOIINUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopMUPOBaHHOCTb ~ YMEHMsS  XapaKTe€pHU30BaTh  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX T1epepabOTKM U  MPAaKTUYECKOe MPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4yHOTO IO3HAHUS, UCIOJb3YEMbBIX B XUMHUU
MPU HW3YYCHUU BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUe,  JIKCICPUMEHT,  MOJCIMPOBAHUE),  HCIIOJIH30BAThH
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH U HX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIPaBHJIA IIOJH30BAHUS
XUMUYECKON MOCY/ION | J1abopaToOpHBIM OOOPYAOBAaHUEM, a TAKKE
TpaBuiia 0OpaIIeHHsI C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHX OIIBITOB

3.3

CpopMHpPOBAaHHOCT, ~ YMEHHMHM  TUIAHMUPOBATb U BBITIOJIHSTH
XUMHYECKAN DKCTIEPUMEHT (TIPEBpAIleHUsT OPTaHUYECKUX BEIICCTB
MpU HArpeBaHWM, TIOJIYYCHHE OSTHJIICHA U HW3YYCHUE €r0o CBOWCTB,
KAueCTBEHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JI€HATypaIus
OCJIKOB MPU HArPEBaHUH, IBETHBIE PEAKIIUU OCITKOB) B COOTBETCTBUH
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU OOpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpPHBIM OOOPYIOBAaHHMEM; TIPEICTABIATH PE3yIbTaThl
XUMUYECKOTO DKCIIEpUMEHTa B (JopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA W (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTh ~ YMEHHH  HPOBOAWUTH  BBIYUCIEHHUS IO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BElIeCTBA WJIM NPOAYKTa pEaklUUu MO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKum/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKU  aHAJIM3HPOBAThH
XUMHYECKYI0 HH(POPMAIUIO, MOITYy4aeMyI0 H3 pPa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOIATh MpaBUJIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAHEHHUs CBOEro 3JI0POBbS U OKpYKAIOLIEH MPHPOJHOMN
Cpenbl, 0OCO3HaBaTh OMACHOCTb BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeEeNEHHBIX OPTaHNYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYCTUMOW KOHIEHTpAIMK), TOSACHATH Ha
npUMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAICHHUS] UX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTnueckre OCHOBBI OPraHUYECKOH XUMHHU

1.1

[Ipenmer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHHWE, PAa3BUTHUE W 3HAYEHUE B
MOJyYEHUH HOBBIX BEUIECTB U MATEPHAIOB. Te€opus CTPOEHHUS] OPraHUYECKUX

coenuHeHnn A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpykTypHble (OpPMYNIBl OpPraHMYECKHX BeHIeCTB. ['OMOJOrHs, H30Mepus.
XHUMHYECKasi CBSI3b B OPraHUYECKHX COCAUHEHUSX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o kiaccupuKanuu OpraHuIeCKUX BEIIECTB

1.3

HomenknaTypa opraHMuecKkux COeJMHEHHUH (CUCTeMaTnyeckas) U TpUBHAJIbHbIE

Ha3BaHMS BaKHCHUIITNIX HpGI[CTaBI/ITeJIGfI KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MPOCTEHIINE TPEICTABUTENIN aKAaHOB: (DU3UYECKUE W XUMUUYECKHE CBOMCTBA
(peakuu 3aMeIIeHUs] U TOPEHUs), HAXOXKJICHHWE B TPHUPOJE, MOJy4yeHUE M

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUN PSAA. DTUIEH U MPOMUIEH —
MpoCTeNIINe MPEeACTaBUTENN AJKEHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHHUS, TaJOTEHUPOBAHUS, TUIpPATALlUU, OKHUCICHUS U

MOJIMMEPHU3aLUH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHe, BaKHEHUIINE
XUMHUYECKHE CBOMCTBA (peakiius noJmMepusarun). [lomydeHrne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB M OCOOECHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI P, AHCTI/IJ'ICH —
HpOCTGﬁH.IPIfI MNpEACTAaBUTCIIb aJIKMHOB: COCTaB, CTPOCHHE, (1)I/I?>I/ILICCKI/IC n
XUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TuApUpPpOBaHUA, TaJIOTCHUPOBAHMA,

ruaparanuvu, FOpCHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHC

2.5

ApCHLI. benzomn: coCTtaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/IC M XMMHYECKHE CBOMCTBa
(peaKI_II/II/I raJJIOorcHUpPOBAHUA H HI/ITpOBaHI/Iﬂ), MOoJIy4eHHue " IPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U TIPUMCHCHHUC. ToxcuaHOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIIJICBOAOPOJaMHU, IMPUHAMJICIKAIIUMU K

pa3JInYHbIM KJIacCaM

2.6

[IpupoaHble HMCTOYHUKM YriIeBOJAOpOnOB. IlpuponHslii ra3 W NOIMyTHBIE
HedTsHbIe ra3el. Hedts 1 e€ npoucxoxaenue. CrocoOsl nepepaboTKu HePTH:

MIEPETOHKA, KPEKUHI (TEPMUYECKUH, KATAIUTUYECKH), muponus. [IponykTsl




nepepaboTku He(TH, X MPUMEHEHHUE B TPOMBIIICHHOCTH U B ObITY. KameHHbIi

YTOJIb ¥ IPOJYKTHI €ro nepepadoTKu

Kucnopoacoaepxaye opraHu4ecKue COCIMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTPOCHHE,
¢u3nveckne W XMMHYECKHE CBOMCTBAa (pEaKkIMH C aKTUBHBIMH METaJlIaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), MpUMEHEHHE. BoJaoponHble CBS3U MEXKIY
MOJIEKYJIaMU CIHUPTOB. [leficTBHe MeTaHOJa U 3TaHOJIa Ha OPraHKU3M YeJIOBEKa.
MHOroaToOMHBIE€ CIIUPTHL. DTHIICHIJIMKOIb U TIUIEPHH: CTPOCHUE, (PU3NIECKUE
U XUMHMYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJUIAMH,
KauecTBEHHAasl PeaklMsi Ha MHOrOaTOMHbIE CHUPTHI). JleficTBUE Ha OpraHu3m

YCI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJIICHTJIMKOJIA

3.2

®deHoJI: CTPOCHHE MOJICKYJbI, (U3NUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts ¢penomna. [Ipumenenue dpenomna

3.3

Anpaerunibl ¥ KeToHbl. DOpMabIETH I, alleTalbJACTU/l: CTPOCHNE, (PU3UIECKUE
W XMMHYECKHE CBOWCTBA (pEaKkIWy OKHUCICHHS W  BOCCTAHOBJIICHUS,

KaueCTBEHHbIE PEAKIIMH), TOJy4YeHHE U TPUMEHEHNE

3.4

OaHOOCHOBHBIE MpeJeNibHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHas
KHCJIOTBHI: CTpOeHHE, (PU3NYECKHUE M XMMHUYECKHE CBOMCTBA (CBOMCTBa, oOIIHe
JUIsL Kiacca KHCIOT, PEeakius STepU(HKAINK), TOJyYeHHUE W TMPUMEHEHHE.
CreapuHOBast M OJICMHOBAsI KMCJIOTHI KaK TPEACTABUTENN BBICIIMX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BRICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC HCﬁCTBHC

3.5

CrnosxHble 3QHUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIU3 CIOKHBIX
a¢uposB. XKupsl. ['naposms xxupos. [Ipumenenue xupoB. buosornyueckas poJib

KUPOB

3.6

VYTIeBoIbI: COCTaB, KJIaCCH(HUKALIUS YTICBOJIOB (MOHO-, M- U MOJIMCAXAPHUIbI).
I'moko3a — mpocTelmii MOHOCaxapHl: 0COOCHHOCTH CTPOSHHS MOJICKYJIbI,
¢u3nvecKkue U XUMHYECKUE CBOWCTBA (B3aMMOJICHCTBHE C THIPOKCHIOM MEIH
(I, okucneHre aMMUaYHBIM PacTBOpoM okcuaa cepedpa(l), BoccraHOBIICHHE,
OpO’KEHHE TIIOKO3bI), HAX0XJICHUE B MPUPOJIE, TPUMEHEHHE, OUOJIOTHYECKas
poib. DoTtocunTe3. PpyKTO3a KaK H30MEp TITIIOK03bl. KpaxMai u eumono3a kak
npupojHbeie nonuMepbl. CTpoeHHe Kpaxmalia M LeJUtoNo3bl. Du3ndeckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpPraHN4YCCKUC COCANHCHUS

4.1

AMUHOKHCIOTBI KaK aM(l)OTepHBIe OpraHn4eCKucC COCIUHCHUA. dusznueckue u
XHUMHUYECKHE CBOMCTBAa aMHHOKHCIIOT (Ha IMpuMepe FHI/IHI/IHa). buonorunyeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl




benkun Kak npupoaHBIE BBICOKOMOJICKYJIsIpHBIE coeauHeHus. IlepBuuHas,

4.2 BTOpUYHASI U TPETHYHAS CTPYKTypa OEIKOB. XHMHUYECKHE CBOHCTBAa OEIIKOB:
TuApOJIn3, ACHATypaluus, KAUCCTBCHHLIC PCAKIIMU Ha Oenku
) BbicOKOMOJIEKYISIPHBIE COSMHEHUS
OCHOBHbBIE TIOHATHUS XUMHH BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/IﬁZ MOHOMCD,
51 NOJUMEpP, CTPYKTYpHOE 3BEHO, CTCICHb  IOJUMEPH3ALUH,  CPCIHSIS
' MoJiekyasipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COGI[I/IHGHI/Iﬁ — NOoJIMMEpHU3alnAa U NOJIMKOHACHCAIHUA
SKCHepI/IMCHTaJ'H)HBIG MCTOABI HM3YUCHUA BCUHICCTB HU HUX npeBpameHHﬁ:
5.2

O3HAaKOMJICHHE ¢ oOpa3llaMl TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [losydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI
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