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MHNOACHUTEJIbBHASA 3ATINCKA

[IporpamMma 1o XMMHM Ha ypOBHE CpelHEro oo1iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii deneparumy,
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHUS (enepalibHOil 00pa3oBaTeNbHOM MPOrpamMMbl CPEIHETO
obmero o6pazoBanusa (POIl COO), mpencraBieHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTenbHBIX opraHu3anusx Poccuiickoii @enepanun, peaan3yronnx OCHOBHbIC
oOpa3oBaTeNbHbIC MPOrpaMMbI, 1 OCHOBHBIX MOJIOKEHUI «CTpaTeruy pa3BUTHSI BOCTIMTAHHS B
Poccuiickoit @eaepannu Ha nepuon 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/10B K pa3paboTKe MpOorpamMMbl 10 XUMUH, K ONIPEAENICHUIO 0011Iel cTpaTeruu
0o0y4eHHsl, BOCOUTAHUS M PAa3BUTHUS OOYUAIOIIMUXCS CPEICTBAMHU y4eOHOTO MpeaMeTa « XUMHUSD»
st 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBWIM KOHIeNTyanbHbIe Tonoxenuss @PI'OC COO o
B3aMOOOYCIIOBIIEHHOCTH II€JIEH, COepIKaHus, pe3yIbTaTOB 0Oy4YeHHUs U TpeOOBaHUI K YPOBHIO
IIOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJYy4aeMO€ BBITYCKHUKaMU  00IIe00pa3oBaTenbHOM
OpraHu3allM, SIBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM 3TallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LIETIOCTHOM CUCTEME XUMUYECKOr0o 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHMs 3aKOHOB MPUPOJbI, (HOPMUPOBAHMSI MHUPOBO33PEHHS M O0IIEH KyJIbTYphl YellOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U IMPHUPOTHON Cpene.
Peammsyercs xumudeckoe oOpa3oBaHHWE OOydYalOUIMXCS Ha YpOBHE CpexHero oOmiero
o0Opa3oBaHMs CpeICTBAMU YUeOHOTo mpeameTa «XUMHUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
ofpejieNieHbl B MpOrpaMMe MO XUMHH ¢ y4y€TOM crenupuKd HAayKd XHMUHU, €€ 3HaueHUus B
NO3HAHUU TPUPOIBI U B MaTE€pHUAIbHOM XKM3HM OOILIECTBA, a TaKXKe C y4y€TOM OOLIMX Lened u
IOPUHLIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOIIero
obpazoBanus B Poccuiickoii @eneparum.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYI0 POJb B COBPEMEHHOM
[UBUJIN3AIMH, B CO3aHUU HOBOW 0a3zbl MaTepHalbHOW KyJbTypbl. OHa BHOCHUT CBOMl BKIaja B
(hopMHUpOBaHKE PAIIIOHAIEHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHE IEIOCTHOTO MPEACTABICHUS
00 OKpY’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe (GOPMUPYETCS B XUMHUH Ha
OCHOBE NOHMMAaHUsS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHUS B3aWMOCBS3U
MEXy CTPOCHUEM BEIECTB, UX CBOUCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOThEMIIEMOMN
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO TpyZa M KH3HU KaXKIOro
yieHa oOmiectBa. CoBpeMeHHass XHMMHUS KaKk HayKa co3ujaTelibHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HampaBieHa Ha pELIeHHE TIJI00aJbHBIX MpOoOJeM YCTOHYHMBOIO pa3BUTHS
YeJIOBEYECTBA — CHIPhEBOM, YJHEPTCTUUYECKOM, MTUIIIEBON, IKOJIOTUIESCKON OE30MTACHOCTH U OXPaHbI
3/10pOBBSI.

B coorBercTBUM ¢ OOHIMMHM LENSIMH M HPUHLMIAMU CpPEeIHEro o0Iiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30Bblii YPOBEHb H3YUEHUS) OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATrOTOBKY OOYyYarOMIMXCs, HEOOXOAMMYIO UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B KU3Hb COLMYMa,
IPOAOKEHUS 00pa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHEII.



CocraBnsiomuMu  npeaMera «XUMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XMMHHU (C BKJIIOUEHHEM
3HaHUN M3 OOIIEeH XMMHH) U OpraHMYecKor XuMuH. PopMHUpOBaHWE TAaHHOW CHCTEMbI 3HAHUN
Opyd M3Y4YEHHUHU TMpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOTo00pasus
BELIECTB Ha OCHOBE OOLINX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CtpykTypa conepxkanus KypcoB — «Opranndeckas xumusi» U «OO01as 1 Heopranuyeckas
XUMH» chopMHpOBaHa B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0Aa K M3yUYEHHUIO
yuyeOHOro Martepuasa M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEeACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUECKOM TEOPUH CTPOCHMSI OpPraHMYEeCKHX COENMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILECTBAaX HAalOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKH AKTUBHBIX COEIMHEHHWHA. B Kypce OpraHm4eckoil XUMHU TOTYy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHs MEpBOHAYAJbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yrjioMm 3peHusi B mpeamere «XuMus» 0a30BOTO YpPOBHS pPaccMaTpUBACTCS
U3YYECHHbIII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuail u
(hakTONOrMUECKUe CBEICHUS O BEIECTBAX U XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XUMHUs» O00y4arOIIUMCS MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUYECKUX W METOAOJIOTUYECKHX ITO3UIHH,
rIy0XKe TMOHSATh HUCTOPUYECKOE H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT obOoOmiaroeil 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

EnvHas cuctema 3HaHUM O BaXHEHMIINX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAaX U
IPUMEHEHNH, a TAaKKE 0 XUMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomonHsieTcs B Kypcax 10 w11 KimaccoB aieMeHTaMU  COJAEpXKaHUS, HWMEIOIIUMU
KyJbTYPOJIOTHUECKM M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
NPaKTUYECKOH NeATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMHUEH,
KPUTHUECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHSATH €€ NI MOTMOJIHEHHs 3HAaHUM, pelieHus
MHTEIJIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 3aad. B 1einoM conepkanue
y4eOHOTO TpeaMeTa « XUMHS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHPOBAHO Ha (hopMupoOBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPTaHMYECKOro MHUpa, 00YCIOBICHHOCTh CBOHCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pElIeHHs NPOTHUBOPEUYUH MEXKTYy HOBBIMU (aKkTaMU U TEOPETUYECKUMH IPEANOCHIIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUHM JKOJOTHYECKHX MPOOJIeM, a Takke MpoljemM cOepexeHus
SHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAIIOB.

B nnane pemienus 3a1a4 BOCIUTaHNS, Pa3BUTHS U COLMATM3ALNMN 00yYatOLINXCs IPUHSATHIC
OpOrpaMMOil MO XUMHMM MOAXOAbl K ONPEECICHUI0 COAEpX aHUS M TOCTPOEHUs IpeaMera
pelycMaTpuBalOT (OPMHUPOBAHUE YHHMBEPCATIbHBIX YUYEOHBIX JAEUCTBUN, HMMerolux 0a3oBoe
3HAUEHUE [UIsI PA3NIUYHBIX BHJIOB JEATEIbHOCTH: pPEIICHUs MpoOieM, MOHCKa, aHanmu3a u



o0paboTkn uH(pOpMaAIMK, HEOOXOAUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJICIOBATEIILCKOM JIeATeTLHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUW XUMHHU.

B npakTrke npemnoiaBaHus XUMHUH KaKk Ha YPOBHE OCHOBHOTO OOITIET0 00pa30BaHMs, TaK H
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPH OMPEEIICHUN COJAEPKATEIBHON XapaKTepUCTUKN
Henel W3ydeHHus IpelMeTa HampaBlIeHHEM IEePBOCTEIIEHHOW 3HAYMMOCTH TPaJIUIMOHHO
npu3HaéTess  (OPMHUPOBAHHE OCHOB XHUMHUYECKOW HAyKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, PAKTUICCKOM IeATSITHHOCTH YEJIOBEKA M KaK OJTHOTO M3 KOMITOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKONW TOUKH 3pEHHs] TaKOM MOJIXOJ K OINpeNeseHHI0 Leled H3yueHus
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IEISIMH H3y4YeHUsl mpenMera «XuMHus» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:

* (opMupoBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUN Kak BakHeillield cocTaBsiomeit
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIFOUEBHIE MOHSTHS,
(yHIaMEHTabHBIE 3aKOHBI M TCOPUHM XHMHHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapaKkTepa,
03HAKOMJIEHUE C UCTOpUEH UX PA3BUTHUS U CTAHOBJICHHUS;

* (opMupoBaHHE U Pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIii, HEOOXOMUMBIX JUIsl TPHOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHPE BEIIECTB U XUMUYECKHX SBIICHUH, IMCIOIINX MECTO B MPUPOJIC, B IPAKTHUSCKON U
MTOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB MAESATENBHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e3011acHOro
oOpareHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJeil U 3a/a4 U3y4eHHus MpeaMeTa B
nporpaMMme 1o XMMHH YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTEMeE cpefHero o0miero oopazoBanus. CeroIHs B MPENOIaBaHUN XUMUU B OOJIbIIICH CTETICHU
oTIa€TCs MPEIOYTEHUE IPAKTHYECKON KOMIIOHEHTE COJIep KaHUs 00YUYeHUS, OPUCHTHPOBAHHON
Ha TOATOTOBKY BBIITYCKHHMKA OOIIIE00pa30BaTEIbHOM OpraHW3allluM, BIJIAJICIONIETO HE HA0OpOM
3HaHUN, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHHSIMH aKTHBHOTO
MOJTyYeHUs] 3HAHUH U IPUMEHEHUS MX B PEATbHOM KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3n ¢ oTHM TpH HM3y4YeHWM TpeaMeTa «XWMES» JOMHHUPYIOIIEE 3HAYCHHE
npUOOpETAIOT TaKUE LIeNU U 33/1a4H, Kak:

afanTtanus 00yJaromuxcs K yCJIOBUSIM IUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (POPMUPOBAHHE
UHTEIJICKTYallbHO Pa3BUTOM JUYHOCTH, TOTOBOH K CamMo00pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSIX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y OOy4yaromMXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
MMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIS PA3IMYHBIX BHUJIOB NEATEIHHOCTHU: PEIICHHS MIPOOIeM,
MOWCKa, aHaM3a W 00paboTKM WHPOpPMAIUH, HEOOXOIMMBIX IS TPUOOPETCHHS OIbBITa
JESTeNIbHOCTH, KOTOpasl 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHMMUH, a TaKxkKe JUIsl OLIEHKHU C
MO3UINI KOJIOTHYECKO 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OPraHM3M YeJIOBeKa U MPUPOJHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH
00ydJaronumxcs: CIOCOOHOCTH CaMOCTOSTENIbHO MpHOOpETaTh HOBBIE 3HAHUA 10 XUMHUU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUISI TOMCKA M aHAJIN3a Y4eOHOH 1 Hay4HO-NOMYJIAPHON HH(OpMAIIK XUMHYECKOTO
COJICPKAHUS;

(hopMHUpOBaHKE U PA3BUTHE y OOYJAFOIIUXCS ACCOIMATHBHOTO ¥ JIOTHYECKOTO MBIIIJICHHS,
HaOJIFO/IaTEILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIe OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHUU U MPOBEICHUH XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Y 00yUaromuxcst yOKIEHHOCTH B TyMaHUCTHYECKON HAIIPaBJICHHOCTH XHUMHH,
e€ BaXHOW POJM B PEHICHWW TIOOAIBHBIX MPOOJIEM paMOHAIBLHOTO MPHUPOIONOIB30BAHHUS,
TIOTIOJTHEHHSI DHEPTETHUECKUX PECYPCOB W COXPAHEHUsSI MPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0O0X0IMMOCTH OEpEeKHOTO OTHOIIECHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPHOOPETEHUS
OTIBITA MCIIOJIb30BAHMSI TTOJTYYCHHBIX 3HAHUN JUTSI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B y4eOHOM m1aHe cpemHero oOiero oOpa3oBaHus mpeaMeT «XuMHus» 0a30BOTO YPOBHS
BXOJMT B COCTaB MpeIMEeTHOI 06macTu «EcTecTBeHHO-HAYUHBIE IPEMETHI.

OOmiee 4ncino 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
obmero obpazoBanusi, coctaisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henenro), B 11 kimacce

— 34 gaca (1 gac B HezEMIO).

HopmatuBHbie akThl 1 yueOHO- | DenepanbHbiii 3akoH OoT 29.12.2012 Ne 273-®d3 «O6
METOINYECKHE TOKYMEHTHI, Ha oOpaszoBanuu B Poccuiickoii @eneparum» (B AeiCTBYOMIEH
peIaKInn);

®enepanbubii 3akoH oT 19.12.2023 Ne 618-d3 «O
BHECCHMH U3MeHeHu B @DexnepanpHblii 3akoH «O0
oOpaszoBanuu B Poccuiickoit @enepanuny;

Ob6nactHoit 3akoH ot 14.11.2013 Ne 26-3C «O6
oOpa3oBanuu B PocToBckoli o0nactu» (C H3MEHEHUSIMU OT
07.11.2024);

IIpukaz  MunucrepcrBa  mnpocseuieHuss  Poccuiickoit
®enepannn oT 12.08.2022 Ne 732 «O BHECEHUN U3MEHEHHI
B (enepasbHBIA TOCYJApCTBEHHBIN 00pa3oBaTeIbHBIN
CTaHJapT CpeaHero oomero o0pa3oBaHus, YTBEPKACHHBIN
npuka3oM  MuHuCTepcTBa  00pa3oBaHUsT UM HAyKH
Poccuiickoit @enepanmu ot 17 mas 2012 r. Ne 413»
(3apeructpuposan 12.09.2022 Ne 70034);

IIpukas  MunucrepctBa  mpocBemeHus — Poccuiickoit
®denepanyu oT 09.10.2024 Ne 704
"O BHECEHMM HW3MEHEHHH B HEKOTOpbIE MpPHUKa3bl
MunucreperBa npocseweHus Poccuiickonn denepanuy,
Kacaromuecs: ¢enepaibHbIX 00pa30BaTEIbHBIX MPOTrpamMm
HAyaJIbHOTO 00IIero o0pa3oBaHUs, OCHOBHOTO OOLIETO
obpazoBaHusi ® CcpeaHero ooOmero oOpasoBaHus"
(3apeructpuposan 11.02.2025 Ne 81220)

OcHoBHast 00pa3oBaTesibHAs MPOTpaMMa CPEIHETO 00IIero
obpazoBanust MBOY «JIuneit Ne 13» na 2025 — 2026
yueOnbI Tof (mpukas ot 29.08.2025 Ne 302);

VYueOHblit IUTaH MYHHIIMIIAJIBHOTO O0J’KETHOTO
00111e00pa3oBaTENBHOrO yUpexkaeHus roposa PocroBa- Ha-
Hony «JIuneit Ne 13» na 2025-2026 yueOHblit rof (mpHuka3
o MBOY «JIumeit Ne 13» ot 29.08.2025 Ne 300);
Kanennapusiii yue6nsiii rpagpuk MbOVY «JIuneit Ne 13» Ha
2025 — 2026 yuebnsbiit rox (mpuka3z mo MBOVY «Jlurneit Ne

OCHOBAHHHU KOTOPBIX
pa3paboTaHa mporpamma




13» ot 22.08.2025 Ne 295);

Pa6ouast nporpamma Bocrimtanust MbOY «Jlumeit No 13»;
OenepanbHas 00pa3oBaTeNbHAS MPOrpaMMa IO MPEAMETY
Xumus cpeaHero oomero 0opa3oBanus (0a30BbIM YPOBEHB)
OO1ee KoaIM4eCTBO 4acoB B 1o, | B coorBercTBuu ¢ YuebueiM mranoM MBOYVY «JIuneit Ne
KOJIMYECTBO YaCOB B HEJIEITIO, 13» na 2025 — 2026 yueOHbI roa Ha U3ydeHUE JAaHHOTO
Kkypca B 2025 — 2026 yueObnom roxy orsogurcs 34 yaca (1
yac B HENENI0), Ha ocHoBaHWW KaneHmapHoro ydeGHOTO
AHHOTO Kyped B COOTBETCTBUI | 1) hyka MBOY «JInueit 13» (ITpukas ot 22.08.2025 Ne
C Y4COHBIM IIIAHOM JIHILIEs 295) na 2025-2026 yuebnsrii rog B 10 «A», 10 «by» kmaccax
npeaycMoTpeHo 34 gaca.

IJIAaHUPYCMbIX Ha U3YUCHUC

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPIAHUYECKASA XUMUSA

TeopeTnyeckue OCHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHnueckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B MOIYYCHUH
HOBBIX BEIIIECTB U MaTepuasoB. Teopus CTpOEHUs OpraHuyeckux coequHenuii A. M. bytneposa,
e€ OCHOBHbIe MoOJIoKEeHUA. CTpyKTypHbIe (OpPMYJIbI OpPraHMYECKUX BellecTB. ['omosorus,
M30Mepusl. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaaccupuKauy OpraHndeckux BemecTs. HoMeHknatypa opraHmyeckux
COEIMHEHMH (cucTeMaTu4ecKas) U TPUBUAJIbHbIE HA3BAaHUS BAKHEHMIIINX [IPEICTAaBUTENIEH KJIaCCOB
OpPraHMYECKUX BEILECTB.

OKCIIepUMEHTAIbHbIE METO/Abl U3YUYEHUS! BELIECTB M UX MPEBPALLIECHUN: O3HAKOMIIEHHE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHUYECKHUX BEIIECTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALEHUIO OPTaHWYECKUX BEIECTB MPU HarpeBaHuM (IJIaBjieHUe, OOyTIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AnKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psia. MeraH m 3TaH — mpocreiunme
NpEeCTaBUTEINN ANKAHOB: (PU3NYECKHE U XUMHUECKUE CBOWCTBA (peaKIuy 3aMeIleHHsI K TOPEHHUs),
HaX0JIeHUE B IPUPO/JIE, MOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN P, DTHIEH U NMPOMUIEH — MPOCTeHIne
NPECTaBUTENN AJIKEHOB: (M3MUECKHe M XUMHYECKHE CBOHCTBa (peakiuu THAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, THIPATAllUH, OKUCIIEHHUS U MOJIMMEPU3ALINN), TIOTYyYEHUE U IPUMEHEHUE.

Anxanuensl: OyramueH-1,3 u metmnOyrtaaweH-1,3: cTpoeHHe, BaKHEUITNE XUMHYCCKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHYECKHH psia. ALETUIeH —
MIPOCTEUIINIA MPEICTAaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuu ruipupoBaHus, raJOreHUPOBaHUS, TUAPATAIIMY, TOPEHMS ), TOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOIY4YCHHE M TpuUMeHeHue. Tonyon. cocmas, cmpoenue,
Qusuueckue u XumuyecKue ceoucmea (peakyuu 2aio02eHupo8anus U HUMpOo6aHus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXAYy  YIJIEBOAOPOJIAMH,
MPUHALICKANUMH K Pa3JIMYHbIM KJ1accam.

[Ipupoanbie UCTOUHUKH YTIIEBOJOPOIOB. [IpupoaHbIil ra3 v momyTHbIe HETSIHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CriocoObl nepepadoTKu HeTH: IEpEroHKa, KPEKHHT (TEPMHUYECKU,



KaTaluTHueckuii), mwmponu3. Ilpoayktel mnepepaboTku HedTH, HX [pUMEHEHHE B
NPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yToJib ¥ MPOIYKTHI €ro MepepadoTKy.
SKCHepI/IMeHTaJ'IBHI)Ie METOAbI I/ISYV-IGHI/ISI BCIICCTB U UX npeBpameHI/Iﬁ: O3HAKOMJICHHUEC C
oOpasmamu 1iacTMacc, KayuyykoB W pe3uHbl, koiekunn «Hedte» n «Yromby, MoaenupoBanue
MOJIEKYJT YTJIEBOJAOPOJOB M TaJOT€HOMPOU3BOJIHBIX, IMPOBEACHUE MIPAKTUYECKOW DPabOTHI:
MOJTYYECHHUE ITUIIEHA U U3YUYECHHUE €TI0 CBOMCTB.
Pacuérnrie 3amaun.

Bolunicnienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIWYEeCTBa
MCXOJIHOTO BEILECTBA WIIM MPOYKTA PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOHBIX BEIECTB WM IIPOJYKTOB PEAKIIUN).

Kucsiopoaconep:xamue oprannyeckue coeiMHeHNs

[IpenenbHble OAHOATOMHBIE CHHPTHL. MeTaHON W STaHON: CTpoeHue, (Gu3NYeCKue u
XMMUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMU MeETaJUlaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHne. BogopoaHbie cBsI3u MeX a1y MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOoJIa U 3TaHOJa
Ha OpraHu3M YeJIOBeKa.

MHoOroatoMHble CIUPTHL. JTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (u3nueckue Hu
XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO MIETOYHBIMH METAJIJIaMU, Ka4eCTBEHHAsI peaKIys Ha
MHOTOAaTOMHBIE cnupThl). JleiicTBue Ha opranu3sm uesnoBeka. [IpuMeHeHuwe riunepuHa U
STWJIECHIJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (peHona.
[Ipumenenue ¢peHomna.

Anpnerunpl M kemouwl. DoOpManbIeruj, aueTanbAeTHI: CTpoeHue, (uznueckue u
XMMHYECKHE CBOWCTBA (PEaKIMH OKHUCIEHHUS U BOCCTAHOBJICHUS, KayeCTBEHHBIE PEaKIUM),
MOJIy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpesiebHble KapOOHOBBIE KHCIOThL. MypaBbUHAsE M YKCYCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME Il KJlacca KUCIIOT, PeaKlus
sTtepuukanuu), MoiydeHne u mnpumMeHeHue. CTeapuHOBass M OJEUHOBAsl KHUCIIOTHl Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIIUX KApOOHOBBIX KHUCIIOT, UX
Molo1Ilee JeUCTBUE.

CrnoxHble 2pHUPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeneHnne xxupoB. buosnorudeckas poib KUPOB.

VYrneBonpl: cocTas, Kiaccudukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYIbl, (pU3MYecCKHe W XUMHYECKUe
cBoiicTBa (B3aumozeincTeue ¢ ruipokcuaoM Meau(1l), okucnenne aMMuadyHbIM paCTBOPOM OKCHIA
cepedpa(l), BoccTaHoBICHUE, OpOKCHHE TIIIOKO3BI), HAXOXKICHHE B MPUPOJAE, NMPHUMCHCHUE,
ouosornueckas poib. DorocunTe3. PPyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemmrono3a kak npupoaHble noauMepsl. CTpoeHHe Kpaxmana U LEJUTF0I03bL.
du3nyecKue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoju3, KAYeCTBEHHAs PeaKLus C HOJ0M).

OKCHepUMEHTAJIbHbIE METOJbl W3YUYEHHs] BEIIECTB M MX MPEBPALLEHUIl: NPOBEICHUE,
HAOJIOJICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbBIC
pEeaKuu OJHOATOMHBIX CIHUPTOB (OKUciIeHHe dTaHoia okcugoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojeiicTBue rmuepuHa ¢ ruapokcuaoM Mmenu(ll)), ampaerumoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(Il), B3aumozeiicTBue kpaxmana
C M0JIOM), TIPOBEJICHNE MTPAKTUYECKON PabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3agaun.



Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA MIIM MPOYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOTMIECTBY OJJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3zoTcozaeprkalie opraHn4ecKue COeAMHEHHS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckie coeJuHeHus. Pu3ndeckrue 1 XUMU4ecKue
CBOICTBa aMHUHOKHUCIIOT (Ha MpuUMepe IIMIMHA). buojormyeckoe 3HaA4€HHE AMHHOKHCIIOT.
ITenTuae!.

benku kak npHpoJHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BTOpHYHas U
TPEeTUYHAsi CTPYyKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JKOB: THUIPONU3, JEHATyparus,
KauyeCTBEHHbIE PEAKIIMH Ha OEIIKH.

DKcrepuMeHTaJIbHbIE METOJIbl MU3YyUEHHUs BEIIECTB M UX MpEeBpalleHH: HaOMI0JeHUEe U
ONHCaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OEJKOB IMpH HarpeBaHWH, LIBETHBIE
peaxiuu O0eIKoB.

BbicokomosekyIsipHbIe cOeIHHEHUS

OcCHOBHbBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IHOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUH, CpPeAHsAs MoJyeKyysapHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPU3ALs U TOJIMKOHJCHCALIHS.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHHH opraHmdeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk M
HNOHSTUMN, SBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOwe ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBIICHHE, HAyuyHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalW3, CHUHTE3, KJIacCUpHUKAIMs, TMEepPUOJAUYHOCTb, HAOIIOJCHNUE, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETIMPOBAHUE.

®dusuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BemecTB B OpraHu3me, (HPOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIKH, yTIeBOIbI, KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/bI, MTOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHon0rHs: NUIEBbIE MPOAYKThI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITPENapaThl, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IMPOI'PAMMbBbI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS
JINYHOCTHBIE PE3YJIbTATHI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOy4YaroIUMUCS
IporpaMM CpeaHero o0Imero o0pa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIAMETHBIM).
HayuyHo-MeTonn4yeckoil OCHOBOM Uil pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOrpaMM CpeAHEro 00IIero oopa3oBaHus SBISETCA CUCTEMHO-AEATEIbHOCTHBIN MTOAXO.
B cooTtBercTBHE C CUCTEMHO-ACATCIBHOCTHBIM IIOAXOJOM B CTPYKTYPC JHUYHOCTHBIX
PEe3yIIbTaTOB OCBOCHUS IpeIMeTa « XMMHS» Ha YPOBHE CPEAHEro 001ero o0pa3oBaHus BbIICIICHBI
CIIEIYIOIIE COCTABIISIOIIUE:



OCO3HaHHE O0YYAIOUIMMHUCS POCCHUHCKON Tpa)KTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJM4ue MOTHBALIUU K 00Y4YEHHUIO;

I[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYIIMMHU IIEJIOCTHOM CHCTEME XUMHYECKOIO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3YybTaThl OCBOCHUS MPEAMETA « XUMUS TOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKHUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBECHHBIMU LIEHHOCTSAMH M HJ€aJaMU POCCHUHCKOTO TPa)KTAHCKOTO OOIIEeCTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMM M INpPaBUJIAMM TOBEIEHMS, CIIOCOOCTBYIOIIMMHU IIpoLieccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYaOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHSD OTPaKaloT CPOPMUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUYECKON NESTEIBHOCTH 00yUYaOIIUXCS TI0 peaTH3aIiK MPUHSATHIX
B O0OLIECTBE LIEHHOCTEW, B TOM YHCJIE B YACTH!

1) rpa:k1aHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMNOPSJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUHN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENTLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHrnr YUYeOHbBIX U TTO3HABATENBHBIX 33/1a4, BHINOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JIPYTUX
IIPU aHAJIM3€ Pa3INYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBa)XEHMsI K TpolliecCy TBOpUECTBA B 00JacTU TEOPUU M IMPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTH)KEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOIACHMUIA,
KpPOMNOTJIMBBIX KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHAJIU3e
UH(POPMALIUH O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIlNH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSIMU, U TPUHUMATD
OCO3HaHHbIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE IIOBEJCHHWE W IIOCTYNKM CBOMX TOBAPULIEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHHUA LEHHOCTEW 3J0pOBOTO M 0e30MacHOro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOnrofeHus MpaBWJl OE30MaCHOTO OOpallleHUs] ¢ BELIECTBAMH B OBITY, MOBCEAHEBHOMN
YKU3HU U B TPYAOBOU J€ATEIbHOCTH;



NOHMMAaHMA IEHHOCTH TNPaBWI WHAWBUIYAIbHOTO W KOJUIEKTUBHOTO 0€3011acHOTrO
MIOBEJICHUS B CUTYaLIUSAX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS MOCIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YNMOTPeOIEHUS aTKOTOoJs,
HapKOTHKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON  JESTENbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUIAX AESITENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYaCTHE€ B PEIICHUM MPAKTUYECKUX 3aJad COLMAIBHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY HM3YYEHHIO MPO(EecCHil pa3iuyHOrO poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXCHHUs K TPYLLy, JIOISAM TPyZla U pe3yibTaTaM TPyAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYaJdIbHOM TPACKTOPHH 00pa3oBaHus, OyayIien
npodeccuu U peann3alnuu COOCTBEHHBIX )KU3HEHHBIX IIAHOB € yYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JI0rH4YeCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOTr0 OTHOILEHHS K NPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMiIIe;

NOHUMAaHHUS INI00ATLHOTO XapakTepa SKOJIOIMUECKUX MpoOJieM, BIMSHHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOIHON U COLMAIBHON CPEJbL;

0CO3HaHMS HEOOXOIMMOCTH HUCIOJIb30BAHUS TOCTHIKEHUN XUMHHU JJISl PEILIEHUs] BOIPOCOB
PaLMOHAIBHOIO IPUPOIOIIOIB30BAHUS;

AaKTUBHOTO HENPUATHS JNEHCTBUI, NPUHOCAIIMX BpPEJ OKpY’Karolled NpUpOAHON cpere,
YMEHHUSI IPOTHO3MPOBATh HEOJAronpUsTHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPUHUMAEMbIX
JENUCTBUN U NPEAOTBPAILATh UX;

HQJIMYUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJbTYpbl, OIBITA
JESATEIbHOCTH  DKOJIOTMUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
II03HABaTEJIbHOW, KOMMYHUKAaTUBHOHN M COIMAIbHOMN MPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOSTH UJICOJIOTHU XeMOpOoOHH;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHOM NMPAKTHKH;

NOHUMaHMA cClHeUu(UKH XUMHMHM KaK HayKH, OCO3HaHUs €€ poilu B (OPMHPOBAHUHU
palMOHATBFHOTO HAyYHOTO MBIIIJICHHUS, CO3aHNHU LIEJIOCTHOTO MPEJCTABICHU 00 OKpYy’KarolieM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKa, B TMO3HAHUM IMPHUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHnH IpodIeM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHUHM JJIsl COBPEMEHHOW LUMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BaXHOW POJIM B CO3/JaHUU HOBOM 0a3bl MaTepUaNbHOM
KyJbTYpbl, PELIEHUH [NI00AIBHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM M HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreyeHn! yCIOBHUI YCIEIIHOro TPyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YJieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHHs CYIIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJb30BaTh M10Jy4aeMble 3HAHUA IS
aHalu3a U OOBSACHEHMs SIBIICHUI OKpY’KAIOIIEr0 MHpa U MPOUCXOJAIIMX B HEM HM3MEHEHUH,



YMCHUSA ACIIATh O6OCHOBaHHBIe 3aKIIIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB 1 UMCHOIIIUXCA JaHHBIX
C TICIIBIO TTOJTYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCIIOIh30BaTh XUMHUYCSCKUE 3HAHUS JUUIS PEIICHUS TIPOOIeM
B pPEaIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEepeca K O3HAHUIO M UCCIIeI0BATENbCKON eI TENbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HETNPEpPHIBHOMY OOpa30BaHHWIO U CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HaHUH 110 XHMHUM B COOTBETCTBHH C JKU3HEHHBLIMU
NOTPEOHOCTSIMH;

MHTepeca K 0COOCHHOCTSIM TPY/ia B pa3NUYHbBIX cepax MpodheCcCUOHATHLHON e TENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaTbl OCBOGHMSI y4eOHOro mpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCIUIIMHAPHBIC
(Mex1peIMeTHbIE) O0LIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LETOCTHOCTh HAyYHOUM KapTUHBI MUpa
U crnenupuKy METO0B O3HAHMSI, UCTIONb3YEMbIX B ECTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprus, sIBJIE€HUE, MPOLECC, CUCTeMA, HAayuHbId (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

yHHMBEpCallbHbIE ~ ydeOHble  JeHCTBHS  (TO3HABaTEIbHBIE, KOMMYHHMKATHUBHbIE,
peryisTuBHbIE), oOecrneyuBaroue QopMUpOBaHUE (YHKIHMOHAJIBHOW TI'PAaMOTHOCTH H
COLMAJIBHOW KOMIIETEHIIMH 00yUaroIInuXcs;

CHOCOOHOCTh  OOYYaloLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAJbHbIE y4yeOHbIE ACUCTBUS B IO3HABATENBHON U
COLIMAJIBHON MTPAKTHKE.

MeranpeameTHble pe3ysbTaThl OTPAXKAKOT OBJIAJIEHUE YHUBEPCAIbHBIMU Y4eOHBIMU
NI03HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMHU.

OBy1ageHne YHMBEPCAJIbHBIMH YU4eOHBIMH MI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeAENATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKECHMS,
COOTHOCHUTB PE3YJIbTaThl ACSITEIbHOCTHU C MIOCTABICHHBIMU LIETSAMU;

UCIIOJIB30BaTh NPU OCBOCHUM 3HAHMKW IPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHble TIPU3HAKK IOHATHUM W yCTaHaBIMBAaTb UX B3aMMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIUE IMOHITHUS JJIs1 OOBbSACHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMSI U KPUTEPUH I KJIaCCU(UKALIMY BEIIECTB U XMMHUUECKUX PEaKIIHii;

YCTAaHABJIMBATh NPUYNHHO-CIICICTBEHHBIC CBA3U MEKIY N3Y4acMbIMU SIBICHUAMY,

CTPOUTH JIOTMUYECKHUE PACCYkAE€HUs (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B PACCMAaTPUBAEMBIX SIBJICHUSAX, (DOPMYITUPOBATh BBHIBOJBI U
3aKJIIOUEHNUS;

IPUMEHATh B IpPOILEcCe MO3HAHUSA, UCIONb3YEMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOJAEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuUMu4eckass ¢GopMmysa, ypaBHEHHE XHMHUYECKOM peakuud — TpU pPELlICHUH Y4eOHBIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 3a/a4, IPUMEHITh Ha3BaHHbBIE MOICJIbHBIE IIPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB M3Y4YacMbIX BEILECTB U XUMUYECKUX PEaKLUH.

2) 0a30BbIe HUCCIEA0BATENbCKUE IeiCTBHS:



BJIa/IETh OCHOBAMHU METOJI0B HAy4YHOI'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUI;

¢dbopMynHpoBaTh IENM M 3aJaud  HMCCJIEIOBAHUSA, WCIIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAa/IETh HAaBBIKAMHU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHMS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 32 XOJOM IIpOIlecca, CaMOCTOSTENLHO
MIPOTrHO3UPOBATh €ro pe3ysbTar, (OopMyJIupoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOW HCCIIENOBATENIbCKOM M TPOEKTHOM JesTeIbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOAOB pEILeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX METOA0B ITO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHUKAX WHPopMauuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HWHTepHeta),
aHaAJIM3UPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (POPM IPECTABICHUS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(hopMyIHpOBaTh 3aMpoChl M TNPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMalu, HE0OX0IUMOM JJIs1 BBITIOJIHEHUSI yUEOHBIX 3a/1a4 ONpeIeaEHHOIO TUIIA;

npuoOpeTaTh OMNBIT UCHOJIb30BAHUSA MH(YOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY HpeICTaBIeHUsS WH(POpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TabJIUIblI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KayecTBE CpEACTBAa INpu paboTe ¢ XUMHUYECKOH
uHpOpMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUYecCKue M MaTeMaTHYeCKUe) 3HAaKd U
CHUMBOJIBI, (hopMyIibl, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OBy1ageHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOMl TeMbl B XO/€ AHajora W/WiIH JUCKYCCHH,
BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOMU MPEUIOKEHUS OTHOCHUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3EHTALMECH PE3yJbTaTOB IO3HABATEIBLHOW NEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUH XMMHUYECKOTO
HKCHEPUMEHTa, MPAKTUYECKON paboOThl MO MCCIEJOBAHUIO CBOMCTB H3YyYaeMbIX BEILECTB,
peanmu3anu y4eOHOTO IMpoekTa W (HOPMYITHPOBATH BBIBOJBI 1O pPE3yJbTaTaM MPOBENEHHBIX
UCCIIEIOBaHUH ITyTEM COTIacOBaHMs MO3ULMH B X0/1€ 00CYXKIeHUS U 0OMEHA MHEHUSIMHU.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBIISATH CBOKO ITO3HABATEIbHYIO JESTEIBHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii alrOPUTM JIEHCTBUH NPU BBINOJHEHUU Y4eOHBIX M MCCIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3 (PEeKTUBHBIN CIIOCOO MX PEIIeHHs C YUETOM IOJIy4YEHHUs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUYECKUX PEaKLUAX;

OCYILECTBIISAT CAMOKOHTPOJIb CBOEH AEATEIBHOCTU HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATbBI
10 KJIACC



[IpenmeTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XuMHUsh» OTPaKaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKON COCTABJISIONICH €CTECTBCHHO-HAYIHON
KapTUHBI MHUPA, POJIU XUMUU B TIO3HAHWUU SIBJICHUW MPUPOIBI, B (DOPMUPOBAHUU MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIUMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOHOM Cpelie;

BJIAJCHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYAECT: OCHOBOIOJATrArOIINE
MOHATUA (XUMUYECKHUI IIEMEHT, aTOM, AJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJIEHTHOCTD,
IMEeKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpalléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBI OO0BEM, yITIEPOAHBIH  CKEJIET,
(yHKIMOHANBHAS TpyNIa, pagukaji, U30Mepus, HW30Mepbl, TOMOJIOTMYECKUN psJl, TOMOJIOTH,
YIJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAIINe COCAUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUSI OPraHUYECKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHHMMAaHUS
NPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHUECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYyYEHUU U 0€30MaCHOM MCIOIb30BAHUHU BaKHEHIINX OPraHUYECKUX BEILIECTB B OBITY
Y IIPAKTUYECKOM JIeATENbHOCTH YEI0BEKA,

c(OpMHUPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€pPHbIE MPU3HAKH MOHATHH, yCTaHABIMBAThH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUU COCTABA, CTPOCHUS U
IIPEBPALICHUI OpraHUYEeCKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOIB30BATh XUMHUYECKYI0 CHUMBOJHKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMYIJT OpraHMYECKUX BEIECTB
Y YpaBHEHHUH XMMMYECKUX PEaKLWW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPIaHMYECKUX BELIECTB
JUISL WJUTIOCTPALMM UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS],

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB IO MX COCTaBy U CTPOCHUIO K ONPEIeNIEHHOMY KJaccy/Tpymnie COeAMHEHUN
(YrieBomopoJpl, KHUCIOpPOA M  a30TCOJEpKallhue COEAMHEHUS, BBICOKOMOJEKYJISIPHBIC
COeIMHEHMs), daBaTh UM Ha3BaHus Mo cuctematnueckoi HomeHknatype (IUPAC), a takxke
IPUBOJUTh TPUBUAIBHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, IPOIMIIEH,
alleTWICH, STHJICHIJIMKONb, TIHLEPHUH, (EHOJN, (OpPMalbACTHI, aleTalbIeru], MypaBbHHAs
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KHUCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, (QPyKTO3a,
Kpaxmal, [eJUTI0JI03a, TTUIIH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHIbI XUMHUECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemiectB A. M. bytnepoBa myist 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX IIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIaHMYECKUX BEILECTB
(MeraH, 3TaH, OSTWIEH, MPONWJIEH, aleTwieH, Oyramuen-1,3, metmnOyramuen-1,3, OenHsod,
METaHOJI, STAaHOJ, dTWJICHTJIUKOIb, TIUIEPHH, (EHON, alleTalbIerul, MypaBbUHas U YKCYyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, LeJI003a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLUUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;



c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTh, TMPUPOAHBIN Ta3, Yroib), CHOCOOBI MX MepepaboTKH M MPAaKTUYECKOe MpPUMEHEHHE
MPOJYKTOB MepepadOoTKH;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYUCICHHS 110 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOTMUECTBA UCXOTHOTO BEIIECTBA MIIM MTPOAYKTA PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OHOTO M3 HCXOAHBIX BEIIECTB HIIH MPOIYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/AaX HAYYHOTO
NIO3HAHMS, MWCIONb3YEMbIX B XHMHUM IIPM M3YyYEHUU BEUIECTB M XUMUYECKUX SBJICHUU
(HabmofieHne, M3MEpeHHe, OKCIEPUMEHT, MOJEIUPOBaHMUE), HCIOIb30BaTh CHUCTEMHBIE
XUMHUUYECKHE 3HAHUS JUIsl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUN COOIIOATh MPaBUia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTpaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMHU 110 BBITIOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpalleHnss OpPraHNYEeCKUX BEIIECTB IIPU HAarpeBaHHUM, MOJYUYCHHE STHIIEHA M M3Y4YEHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKLIMU OPIraHUYECKUX BEIECTB, ICHATYypaLus OeKOB IPU HarpeBaHUH,
[[BETHBIEC pEaKI[M1 OEIIKOB) B COOTBETCTBUH C IIPABUIIAMHU TEXHUKHU O€30MACHOCTH MPU 00paIieHUN
C BEILIECTBAaMHU U JIAOOPATOPHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCHEepUMeHTa B (opMe 3alluCu YPaBHEHUH COOTBETCTBYIOLIMX peakuui U (HopMyJIupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKHA AHAIM3HPOBATH XUMHUECKYIO HH(POPMALHIO,
[OJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHGopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOAAaTh MpaBWila SKOJIOTMYECKH 11e1eco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 3JI0POBbS U
OKPY’KaIOIlle¥ MPUPOJHON Cpellbl, OCO3HABATH ONACHOCTb BO3JCHCTBUS HA YKUBBIC OpraHU3MBbI
onpeAeNéHHbIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JEHCTBHSA HAa OPraHU3M
YEJI0BEKA;

Ul OOYyYarOLIUXCSl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB M XMMUYECKHX SIBICHUI,

JUISL CJIENIBIX U CIIA00BUASIIMX O0YUarOIUXCA: YMEHUE UCIIOIb30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins mis 3anucu XuMudeckux (GopMyit.
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Henp eHeHBHHe. bu6mmorexa [IOK
2.2 Z;EZEZ?O;ZI;I:I;EHH 6 1 https://lesson.academy-
’ ’ content.myschool.edu.ru/04/10
AJIKUHBI
ApomaTuieckue bubnmorexa LHOK
2.3 JEEBOIOpOHI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
24 [IpuponHsie 3 1 bubmmoreka [IOK
UCTOYHUKH https://lesson.academy-




YTIIEBOAOPOAOB M UX
nepepaboTka

content.myschool.edu.ru/04/10

Hroro no pasneny

13

Pa3znen 3. Kuciiopoaconep:kauiue opranu4eckue coeTuHeHHsI

bubmuoreka [JOK
3.1 Crniuptel. @enon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
A :
K:Bé[z;iize bu6nmoreka [IOK
3.2 P 7 https://lesson.academy-
KUCIOTHI. CIIOKHBIC
content.myschool.edu.ru/04/10
3¢hupsI
but6mmoreka [{OK
33 YrieBoibt 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 13

Pasznen 4. A3orcoaepxamue

OpPraHun4eCKue COCIMHECHUSA

AMUHBI. bubnuoreka [JOK
4.1 AMUHOKHUCIIOTHI. 3 https://lesson.academy-
Benku content.myschool.edu.ru/04/10
Hroro no pazneny 3

Paspnen 5. Beicokomoiekyis

PHbIE COCAUHCHUS

but6mmoreka [OK
[Tmactmaccel.
5.1 Kavavi. BodokHa 2 https://lesson.academy-
FIYRH. content.myschool.edu.ru/04/10
Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 «A» KJIACC
KosmnuecTBo yacos
Ne Tema ypoka Kontpoabnsie | IlpakTHyeckue Aara JJIeKTpoHHEIC UPPOBLIE
n/n Bcero U3yqeHust o0pa3oBaTe/ibHbIE peCypcChl
padoThI padoThI
[IpenMer opraHuyecKou XUMUH, bubnmoreka [JOK
1 e BOBHUKHOBEHHUE, Pa3BUTHE U 1 03.09.2025 | https://lesson.academy-
3HAUCHUE content.myschool.edu.ru/04/10
Teopus cTpoeHuUs ) BuGmiorexa LIOK
2 ;‘I’F;HI;EGCKHX coemHenItii A. 1 10.09.2025 | https://lesson.academy-
 PYTIEPOBA, €6 OCHOBHAIE content.myschool.edu.ru/04/10
MOJIOKEHHUS
[IpencraBnenue o
KJ1accu(UKaIui OPraHMYSCKIX BuGmorexa LIOK
3 ?fiii:&iiif;ﬁa;ypa 1 17.09.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
TpUBHAJIbHbIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE bubmmorexa LIOK
4 . ’ 1 24.09.2025 | https://lesson.academy-
FOMOIOTHHCCIIH paA content.myschool.edu.ru/04/10
Mertan u 3TaH — npocTeuime bubnmoreia LOK
5 1 01.10.2025 | https://lesson.academy-
HPCACTABIICIN AURAHOB content.myschool.edu.ru/04/10
AJIKEHBI: COCTaB U CTPOEHUE bubmiorexa LK
6 ’ 1 08.10.2025 | https://lesson.academy-

CBOMCTBA

content.myschool.edu.ru/04/10




OTUJIEH U MPONUIEH —

bubmnoreka LJOK

7 pocTeiire npeacTaBuTeNn 15.10.2025 | https://lesson.academy-
AJIKEHOB content.myschool.edu.ru/04/10
ITpakTnueckas padora Ne 1. bubmuorexa [IOK

8 «[lomyuenne sTuneHa u 22.10.2025 | https://lesson.academy-
U3Yy4YEHUE €ro CBOMCTB» content.myschool.edu.ru/04/10
e b2

9 Monysenue CI/IHTezFI/IquKOI‘O 05.11.2025 | https://lesson.academy-

content.myschool.edu.ru/04/10
KaydyKa U PEe3HHBI
AJIKUHBI: COCTaB U oco6eH}v100TI/I BuGmorexa LOK
10 CTPOCHILL, FOMOHOM%CKHVH . 12.11.2025 | https://lesson.academy-
PAA. AleTiIICH — MpoCTeHimi content.myschool.edu.ru/04/10
NPEJCTaBUTENb AIIKHHOB
Bbruunciienus o ypaBHEHUIO bubmiorexa LIOK
11 XUMHYECKOIl PeaKiuu 19.11.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
ApeHbI: 6€H30J1 U TOJIYOIL. bubnmorexa LHOK
12 TOKCHHHOCTS apeHoB 26.11.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
I'enernueckas cBs3b BuGmorexa LIOK
13 EFHGBOHOPOHOB’ 03.12.2025 | https://lesson.academy-
PHHATICHALIIX X PasHITTHAM content.myschool.edu.ru/04/10
KJjlaccam
IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOJOB: MIPUPOIHBIN bubnuorexa [JOK
14 ra3 ¥ MonyTHbIC He(TSIHBIC 10.12.2025 | https://lesson.academy-

ra3bl, HepTh ¥ MPOIYKTHI €€
nepepadboTKu

content.myschool.edu.ru/04/10




IIpupoHbIE HCTOYHUKH
YTIEBOIOPOAOB: MPUPOIHBII

bu6mmoreka [IOK

15 ra3 v IOMyTHbIE He(TIHbBIC 17.12.2025 | https://lesson.academy-
ras3pl, He)Th U MPOTYKTHI €€ content.myschool.edu.ru/04/10
nepepadoTKu
KonTtponbnas padota mo bubnuoreia HOK
16 pasIeNy (Y IICEOOPOED 24.12.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
IIpenenbHbIE OTHOATOMHBIE bubmuorexa [IOK
17 CHHPTHI: METAHOJ M ATAHOIL. 14.01.2026 | https://lesson.academy-
Bognopoanas cBsizb content.myschool.edu.ru/04/10
MHOroaToOMHBbIE CITUPTHI: bubmmorexa HOK
18 THICHITHKOIb H TIHLEPHI 21.01.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
DeHOoI: CTPOEHUE MOJIEKYJIBI, bu6nuoreka [JOK
19 ¢du3nueckre 1 XUMUUYECKHUE 28.01.2026 | https://lesson.academy-
CBOWCTBA, IPUMEHEHHE content.myschool.edu.ru/04/10
Anpaeruabl: GopMaibaeTHa U bubmiorexa LIOK
20 AleTATB I, ALCTOH 04.02.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
OIHOOCHOBHBIE TIPEIETBbHBIE bubnuorexa [IOK
21 KapOOHOBBIEC KHCIIOTHI: 11.02.2026 | https://lesson.academy-
MypaBbUHAS U YKCYCHAas content.myschool.edu.ru/04/10
[TpakTudeckast paborta No 2. bu6mmorexa [JOK
22 «CBoiicTBa pacTBOpa YKCYCHOM 18.02.2026 | https://lesson.academy-
KHCIIOTBI» content.myschool.edu.ru/04/10
23 CreapuHOBas U 0JIEUHOBAs 25.02.2026 bubnuorexa LIOK

KHCJIOTBI, KaK MPEACTAaBUTCIIN

https://lesson.academy-




BBICIIHNX Kap6OHOBBIX KHUCJIOT

content.myschool.edu.ru/04/10

MpI1a KaK COJIH BBICIINX

bu6mmoreka [JOK

24 KapOOHOBBIX KUCIIOT, HX 04.03.2026 | https://lesson.academy-
MOTOIIIEE JCHCTBHE content.myschool.edu.ru/04/10
oo T
25 POHIBOA P 11.03.2026 | https://lesson.academy-
KUCIOT. [ MapoIin3 CII0KHBIX
content.myschool.edu.ru/04/10
a¢upoB
XKupbr: ruapOIH3, IPUMEHEHHE bubmiorexa LIOK
26 61401;101.“1/1‘1?(1:31(&51 ;HE OB ’ 18.03.2026 | https://lesson.academy-
P P content.myschool.edu.ru/04/10
z];gf;;(g;;: OI/(I:;IF agamﬁeﬁmne Bubnmoreia HOK
27 1be CTaBI/ITeLJI'II/I"FJ'IIOKOSa 25.03.2026 | https://lesson.academy-
oAt ' ’ content.myschool.edu.ru/04/10
bpykTO3a, caxaposa
Kpaxman u nemntonosa kak bubmorexa LIOK
28 HpH o HI)IeHHOJ'II/IMe o 08.04.2026 | https://lesson.academy-
pupon P content.myschool.edu.ru/04/10
KonrposnbHas padora mo
iaKgyII[:Jfg OJICOJIepIKAIITIE brbmiorexa LIOK
29 PORCOACPRAl 15.04.2026 | https://lesson.academy-
OpPTraHUYeCKHEe COSAMHEHUS/
. content.myschool.edu.ru/04/10
Bcepoccuiickast mpoBepouHas
pabora
OO0mras xapakTepuCcTHKa
a30TCOIEpKALINX bub6auoreka IIOK
30 OpPraHUYECKUX COCIUHEHUH / 22.04.2026 | https://lesson.academy-

Bcepocculickas npoBepoyHas
pabora

content.myschool.edu.ru/04/10




bubmnoreka LJOK

31 AMUHBI: METUJIAMUH U aHWIHH 1 29.04.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
AMMHOKHUCIOTHI KaKk
aM(pOTepHbIE OpraHUYECKHE
COCTUHCHMS, UX OMOJIOTHISCKOE bu6mmoreka [IOK
32 sHauenue. [lenrunpl. benku kak 1 06.05.2026 | https://lesson.academy-
MIPUPOTHBIC content.myschool.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS
OCHOBHBIC ITOHITUS XUMUH bubmnoreka LIOK
33 BBICOKOMOJICKYJIIPHBIX 1 13.05.2026 | https://lesson.academy-
COEIMHEHUN content.myschool.edu.ru/04/10
OcCHOBHBIE METOJIBI CHHTE3a BuGmmorexa LOK
34 BHCOKOMOHf KYJUIpHBIX 1 20.05.2026 | https://lesson.academy-
coenuHenui. IlmacTMacchl,
content.myschool.edu.ru/04/10
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
[MPOT'PAMME
MOYPOYHOE IIJIAHUPOBAHHUE
10 «b» KJIACC
KosauyecTBo 4acoB
Ne Tema ypoxka Kontposbnbie | [IpakTnueckue Aara IEKTPOHHLIC IHPPOBLIC
n/n Bcero U3y4YeHUS o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
[Ipenmer oprannueckoit bubnuoreka [JOK
1 XUMUH, €€ BOBHUKHOBEHHUE, 1 03.09.2025 | https://lesson.academy-

Pa3BUTHUC U 3HAYCHUC

content.myschool.edu.ru/04/10




Teopus crpoeHus
OPraHUYEeCKHX COCTUHEHUMN A.

bubmnoreka IJOK

M. Byiieposa, & 0CHOBHEIS 10.09.2025 | https://lesson.academy-
’ content.myschool.edu.ru/04/10
TIOJIOKCHUS
[IpencraBnenue o
KJIACCU(UKALINN OPTAaHHIECKUX
BeHleCT(E. HOITVICHKiaTypa bubnmorexa LOK
(cucTemaTmeckas) i 17.09.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
TPUBHAIbHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE, bubmiorexa LIOK
FOMOIOTHHECKHiH PA 24.09.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
MeraH n 3TaH — npocrenue Bubmorexa HOK
HpeCTABHTEH ATKAHOB 01.10.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
AJKEHBI: COCTaB U CTPOEHUE Bubmmorexa HOK
cBOMCTEA ’ 08.10.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
OTUJIEH U IPONUIIEH — bubnuoreka [IOK
MpocTeuilne NpeacTaBuTENN 15.10.2025 | https://lesson.academy-
AJIIKEHOB content.myschool.edu.ru/04/10
[IpakTrueckas padota Ne 1. bubnuorexa [JOK
«ITonmydenue sTuneHa U 22.10.2025 | https://lesson.academy-
U3yYEHUE €r0 CBOMCTBY» content.myschool.edu.ru/04/10
Ankamuensl. byranuen-1,3 u
MGTHJ?(SyT&)IHGz-lI;. bubmmoreia IOK
’ 05.11.2025 | https://lesson.academy-

[Tony4yeHne CHHTETUYECKOTO
KaydyKa U Pe3UHbI

content.myschool.edu.ru/04/10




AJIKWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

bu6mmoreka [IOK

10 TOMOJIOTUYECKHH PSI. 12.11.2025 | https://lesson.academy-
AlleTHIIEH — MPOCTCHIIIHIA content.myschool.edu.ru/04/10
MIpe/ICTaBUTENb aTKUHOB
Brrauciienus mo ypaBHEHHUIO bubmiorexa LIOK

11 XUMITeCKOl peaKIuH 19.11.2025 | https://lesson.academy-

content.myschool.edu.ru/04/10
Apenbl: 6€H30J1 U TOJYOJL. buomorexa LIOK
12 ToKCH4HOCTS apEHOB 26.11.2025 | https://lesson.academy-
content.myschool.edu.ru/04/10
I'eneTnueckas cBs3b BuGmmorexa LOK

13 YHICBOAOPOAOB, 03.12.2025 | https://lesson.academy-
MIPHHA/RICHEATIING X PASHIIHAM content.myschool.edu.ru/04/10
KJ1accaM
[IpupoaHbie HICTOYHUKHT
YIJIEBOJOPOAOB: IIPUPOIHBIN bubnuoreka [IOK

14 ra3 1 Oy THbIE HEPTSIHbIE 10.12.2025 | https://lesson.academy-
ras3sl, He)Th ¥ MMPOIYKTHI €€ content.myschool.edu.ru/04/10
nepepadoTKu
[IpupoaHbie HCTOYHUKU
YIJIEBOJAOPOAOB: IIPUPOIAHBIN bubnuorexa [IOK

15 ra3 v MOy THbIE HEPTSIHbIE 17.12.2025 | https://lesson.academy-
ras3sl, He)Th ¥ MMPOIYKTHI €€ content.myschool.edu.ru/04/10
nepepaboTku
KonTponbHas pabota mo bubmmorexa HOK

16 paszeny «VIIeBoIOpOED 24.12.2025 | https://lesson.academy-

content.myschool.edu.ru/04/10

17 [IpenenbHble OJTHOATOMHBIE 14.01.2026 | bubmmoteka [IOK




CIIUPTHI: METAHOJ M STAHOI.
Bonpopoanas cBsi3b

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

MHOroaroMHbI€ CIIUPTHI:

bu6mmorexa [JOK

18 Y THICHITHKOIb H TP 21.01.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
DeHOII: CTPOCHUE MOJIEKYIIBI, bub6nuoreka [IOK
19 ¢busnyeckue 1 XUMHYECKHUE 28.01.2026 | https://lesson.academy-
CBOWCTBA, IPUMEHEHHE content.myschool.edu.ru/04/10
Anpaerunsl: GopManbIeTHT | bubamoreta LIOK
20 ALCTAE G, ALCTOR 04.02.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
OIHOOCHOBHEBIE TIPEIETBHBIC bubaunoreka [HOK
21 KapOOHOBBIE KUCIIOTHI: 11.02.2026 | https://lesson.academy-
MypaBbUHAs U YKCYyCHAas content.myschool.edu.ru/04/10
[IpakTuyeckas padota Ne 2. bubmuoreka [IOK
22 «CBoiicTBa pacTBOpa YKCYCHOM 18.02.2026 | https://lesson.academy-
KHUCJIOTBI» content.myschool.edu.ru/04/10
CreapuHoOBas U 0JEMHOBAs bubnuoreka [IOK
23 KHUCJIOTHI, KaK MpeACTaBUTEIN 25.02.2026 | https://lesson.academy-
BBICHINX KapOOHOBBIX KUCIOT content.myschool.edu.ru/04/10
Mblta KaK COJIM BBICIIHMX bu6mmoreka [JOK
24 KapOOHOBBIX KUCIIOT, UX 04.03.2026 | https://lesson.academy-
MoIOIIIee eiiCTBIE content.myschool.edu.ru/04/10
CrnosxHbie 3(pupbl Kak BuGmorexa LIOK
25 MPOH3BOHBIC KAPOOHOBEIX 11.03.2026 | https://lesson.academy-
KUCIOT. [ Maponu3 cI0XKHBIX
content.myschool.edu.ru/04/10
3¢upoB
26 Kupsl: runponus, 18.03.2026 | bubmuoreka [IOK




MpUMEHEHHE, OMOI0rHYecKast
POJIb JKUPOB

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

VYrneBodsl: COCTaB,
Kiaccudukanus. Baxueiinme

bu6mmorexa [JOK

27 HpeCTABHTENH: TITIOKO3 25.03.2026 | https://lesson.academy-
’ content.myschool.edu.ru/04/10
(dbpykTo3a, caxaposa
Kpaxman u nemironosa kak bubmmorexa LIOK
28 HPHPOHbIE TIOMHMEpEL 08.04.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
KonTtpomnbHas pabora 1o
pasAsiy bubmuoreka [JOK
29 «Kucropoacoepiaiie 15.04.2026 | https://lesson.academy-
OpPraHMYECKUE COCTUHEHUS/
. content.myschool.edu.ru/04/10
Bcepoccuiickas npoBepodHas
paborta
OOmas XxapakTepucTuKa
a30TCOJIEpKALLUX bubnmoreka [[OK
30 OpPTraHUYECKUX COCTUHEHUH / 22.04.2026 | https://lesson.academy-
Bcepoccwuiickas mpoBepodHas content.myschool.edu.ru/04/10
paborta
bu6mmoreka [JOK
31 AMUHBI: METWJIAMUH U aHWJINH 29.04.2026 | https://lesson.academy-
content.myschool.edu.ru/04/10
AMUHOKHCIIOTHI KaK
amM(OTepHbIC OPraHUYECKUE Bu6miorexa LOK
32 COCAIHEHIL, HX 06.05.2026 | https://lesson.academy-

OHOJIOrMYECKOE 3HAUCHHUE.
Ilentuael. beaku kak
MPUPOIHBIC

content.myschool.edu.ru/04/10




BBICOKOMOJICKYJISIPHBIC
COEIUHEHHNS

OCHOBHBIE TTOHSITHS XUMHHU

bu6mmorexa [JOK

33 BBICOKOMOJICKYJISIPHBIX 1 13.05.2026 | https://lesson.academy-
COCITMHEHUI content.myschool.edu.ru/04/10
OCHOBHBIE METOJIbI CHHTE3a Bu6miorexa LOK

34 ingigzioigKglfgiE:ccm 1 20.05.2026 | https://lesson.academy-

' ’ content.myschool.edu.ru/04/10
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME




MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 0Opa3oBaHus

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUpOBAHHOCTH TIPEACTABICHUN O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XMUMHHU B IMO3HAHUH
SIBIIGHUW TPUPOABI, B (POPMUPOBAHWUU MBIIIIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pelieHusT TPAKTUYECKUX 3a7a4 U HIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie

1.2

Bnagenue cuctemMoll XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIararome TIOHSATHUSA (Monekymna, BaJICHTHOCTD,
AMEKTPOOTPHUIATENILHOCTD, CTENEHb OKHUCICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBIN CKelerT,
byHKIMOHANMBHAS ~ TpyMNa, paauKan,  H30MEPHs, H30MEpHI,
TOMOJIOTUYECKHUI psAll, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U
a30TCOJepIKaIINe COCAUHEHUs, OMOJIOTMYECKH aKTHBHBIC BELIECTBA
(yrieBompl, )KUAPHI, OCIIKH), MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOIO CTpPOEHHUs opranmyeckux seuecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEICHHSI O CBOMCTBAaX, COCTaBe, IOJYYeHHMH U O€30MacHOM
WCIIOJIb30BAaHUM BAXKHEUIIUX HEOPraHMYECKUX U OPraHUYEeCKUX

BCIICCTB B 6BITy n Hp&KTPI‘-ICCKOﬁ JACATCIIbPHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTh yMEHHUH BBISABIATH XapaKTEPHbIE MNPU3HAKU
NOHATUM,  yCTAaHAaBIMBATb WX  B3aUMOCBA3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIUE IOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUA U

MIPEBPAILCHUI OPraHUYECKUX COETUHECHUI

1.4

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUYECKYIO CUMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpamEéHHon) (opMya OpraHMYECKHX BEIIECTB M YpaBHEHUI
XUMUYECKUX  peakUWid,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHMYECKHUX BEIIECTB I WUIIOCTPAUUA HMX XUMHUYECKOIO0 U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

CdopMHpOBaHHOCTh yYMEHHM yCTaHaBIMBAaTh IPUHAAIEKHOCTh




HN3YUCHHBIX OPraHNMYCCKUX BCHICCTB IO HMX COCTAaBYy U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpynmne) coeauHeHHil (yrieBOAOpOJbI,
KHUCTIOPOJI U a30TCOJEpIKAIIME COCAUHEHUS, BHICOKOMOJICKYIISPHBIE
COCIMHEHUs), JaBaTh WM Ha3BaHWsA 110 CHCTEMaTHYECKOU

Homenkiatype (IUPAC)

1.5

CdopmMupoBaHHOCTH YMEHHS ONPEAEIATh BUIbl XUMHUUECKON CBSA3H B

OpPraHMYECKUX COCAMHEHUAX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMUpoBaHHOCTE yMEHHUS MNPHUMEHATH: TOJOXKEHHUS TEOPUH
CTpOeHusi oprannyeckux Beuiects A.M. byTnepoBa miist 00bsicHeHUS
3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YFHCBOHOPOHH . KchoponcoL[epxcaLuHe u a30TCoACpIKaAIINC

OpTraHUYCCKUEC COCIUHCHUA. BBICOKOMOJ'I@KYJ'ISI];)HI)IC COCAMHECHUA

2.1

CdopmMupoBaHHOCTh YMEHUI TPUBOJUTH TPUBHMAIBHBIC HAa3BaHUS
OTJIENTbHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTUJICH,
STWJICHTJIUKOJb, TJIMIEPHH, (eHOoJ, (OopMalIbJIeTru/l, arneTaibIerHI,
MypaBbUHAs KHUCJIOTA, YKCyCHash KHCIIOTa, OJEWHOBAas KHCIIOTA,
CTeapuHOBasi KHCJIOTa, IJI0K03a, (GPyKTO3a, Kpaxmai, LeJUII0I03a,

TJIALIKH)

2.2

ChopMHUpPOBAHHOCTh, YMEHHI XapakTEpU30BaTh COCTaB, CTPOCHHUE,
bu3nUecKne W XUMUYECKUE CBOMCTBA THUIMUYHBIX MPEACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3THUJICH,
NpOMNUJIeH, aneTwieH, OyramueH-1,3, merunbyraauen-1,3, Gensodn,
METaHOJI, 3TAHOJI, dTUJICHTJIUKOJb, TIUIEPHH, (DEHOI, alleTalbJICeTH/I,
MypaBbUHAs U YKCYCHasl KHCJIOTHI, TJTFOKO3a, KpaxMmaJ, LeJUII0JI03a,

AMUHOYKCYCHasl KHCJIOTa)
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ChopMHUPOBAHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXJy THUIOUYHBIMU  NPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKUX BEILIECTB YpPaBHEHUSMU COOTBETCTBYIOLINX

XUMUYECKHUX PEAKIIUN C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT
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ChopMUpOBaHHOCTb ~ YMEHMsSI ~ XapaKTepU30BaTh  UCTOYHUKHU
YTJIEBOIOPOAHOTO CBIPbs (HEPTH, MPUPOAHBIN T'a3, Yroyb), CHOCOObI
UX TepepaboTKM W MPAaKTHYECKOE MPHUMEHEHHE MPOIyKTOB

nepepadoTKu

XUMUS U KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTH yYMEHHUH BIageTh CHCTEMOW 3HAHUH 00

OCHOBHBIX MCTOIAX HAYYHOI'O ITO3HAHUA, HCIIOJIB3YCMbLIX B XHMHH




OpU M3YyYEHUU BELIECTB W XUMHUYECKUX SBJICHUN (HaOioneHue,
U3MEpPEHHE,  JKCHEPUMEHT,  MOJEIUPOBAHUE),  HUCIOJIb30BaTh
CUCTEMHBIC XHMHMYECKHE 3HAHUSA JUI1 I[PUHATUA DPCIICHUNM B
KOHKPETHBIX )KU3HEHHBIX CUTyalUsAX, CBA3AHHBIX C BELICCTBAMU U UX

IMPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh YMEHHUU COOMIOAATH MpaBHJa TMOJIb30BAHUS
XUMUYECKON TMOCYA0N M JIa0OpaTOpPHBIM OOOPYIOBAHUEM, a TAKKE
MpaBuIia OOPAICHHSI C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKITHSIMHU

I10 BBIIIOJTHCHUIO Ha60paTOpHLIX XUMHNYCCKHUX OIIBITOB
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CdopmMupoBaHHOCTH ~ YMEHHUW  TUIAHUPOBAaTh M BBHITIOJHSATH
XUMHUYECKHI IKCTIEPUMEHT (IIPEeBpAIlEHHs] OPTaHUYECKUX BEIICCTB
MIPU HArpeBaHWM, IMOJYYEHUE HTUJIEHA W HU3YYECHHE €ro CBOWCTB,
KaUCCTBCHHBIC PCAKIHMU OPraHUvYCCKUX BCIICCTB, ACHATypalud
OeNKOB MMPU HarpeBaHUM, [IBETHBIE PEAKIMH OETTKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKH O€30MACHOCTH MPH OOPAIEHHH C BEIIECTBAMHU
u jabopaTopHbIM 000pYIOBaHHWEM; TPEICTABIATH PE3YyJIbTATHI
XUMHYECKOTO JKCIIepUMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid u (HOpMyIHpPOBATH BBHIBOJBI Ha OCHOBE

OTUX PE3YJIbTAaTOB

3.4

CdopmMupoBaHHOCTH ~ YMEHUH  NPOBOAWTH  BBIYUCICHUS IO
XUMHYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIICCTBA WJIM TPOAYKTA PEaKIMU TI0 M3BECTHBIM Macce, 00bEMy,

KOJIMYCCTBY OAHOI'O U3 UCXOJHBIX BEIICCTB UJIK IPOAYKTOB peaKL[I/II/I)

3.5

ChopMupoBaHHOCTH  YMEHHA KPUTHUYECKH aHAIU3UPOBATh
XMUMHYECKYI0 HH(OpMaIuio, NOIy4aeMyl W3 pPa3HbIX HCTOYHHMKOB

(cpenctBa maccoBoit undopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTh YMEHHH COOMIOJaTh MpaBHila 3KOJIOTHYECKU
1eJ1eco00pa3HOro MOBEACHHsI B ObITY U TPYAOBOM NEATENHHOCTH B
LEIAX COXPAHEHUS CBOEr0 3J0pPOBbS M OKPYXKArOLIEH IMPUPOIHOMN
Cpcabl, OCO3HABAaTh OIIACHOCTb BO3,Z[€I>'ICTBI/I51 Ha KMBBIC OpPraHU3MbI
onpeAenEéHHBIX OPTaHUYECKUX BEIECTB, IOHUMAs CMBICH ITOKa3aTems
[IIK (mpenenbHO AOMYCTUMOHM KOHIIGHTpAIlMW), TOSICHATH Ha
IpUMepax CHocOoObl YMEHBIIEHUS W NMPEIOTBPALICHHUS] UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeopeTnueckre OCHOBBI OPraHNYeCKOU XUMHUU

1.1

[Ipenmer opraHn4YecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAUYCHUE B
MOJyYEHUU HOBBIX BELIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX

coequHennii A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (OpMYJBl OpPraHMYECKUX BEIHIECTB. [ OMOJOTHS, H30MEpHs.
XUMHYECKasi CBSI3b B OPraHUYECKHX COCIUHEHUSX — OJMHAPHBIE U KPaTHBIC

cs3u. [Ipencrasienne o kiaccuuKay OpraHUuIeCKIX BEIICCTB

1.3

Homenknarypa opraHuueckux COeMHEHUH (CUCTeMaTHYecKas) U TpUBHAJIbHbIE

Ha3BaHUS BaXXHEUIIINX HpeI[CTaBI/ITeHeﬁ KJIaCCOB OPraHUYCCKNX BCIICCTB

VYri1eBo10pOabI

2.1

AnKaHBI: COCTaB M CTPOEHHE, TI'OMOJIOTMUECKUH psaa. MertaH W 3TaH —
NpOCTEHIINEe MPEJCTaBUTENN ANKAHOB: (U3NYECKUE U XMMHUYECKHE CBOWCTBA
(peakuy 3aMeIeHUs] U TOPEHMs), HAXOXKIEHHWE B NPUPOJE, MOIy4YeHUE U

IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU PsA. OTWIEH U TPOMUIEH —
MPOCTEHIINE MPEACTABUTENHN AJKEHOB: (PU3MYECKHEe M XMMUYECKUE CBOMCTBA
(peaKLII/II/I TUAPHUPOBAHUA, TaJIOrCHUPOBAHUA, THUApATAllUHW, OKUCJICHUA U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHEC U IIPUMCHCHUC
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Anxanuensl: OyraaueHn-1,3 u wmerunOyraguen-1,3: crpoeHue, BaxKHEHIIME
XMMHYECKHe CBOICTBa (peakuus noaumepusanun). [lomyuenue cuHTeTHYECKOrO

Kay4dyKa ¥ PEe3UHBI
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AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUHN psil. ALIETUIIEH —
NPOCTEHIINNA MpeACTaBUTENb AJIKMHOB: COCTaB, CTPOEHME, (U3MUECKHE U
XUMHMUYECKHE  CBOMCTBAa  (peakUuM  TUAPUPOBAHMS,  TaJOr€HUPOBAaHMS,

ruaparanuu, rOpeHI/IH), MOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, crpoeHue, (U3MUECKHE M XUMHYECKHE CBOMCTBa
(peakuuy TajOreHUpoBaHUs M HUTPOBAHUS), IOJyY€HHE M IPUMEHEHHE.
Tomyon: cocra, cTpoeHHE, (U3MUECKHE U XUMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUSA M HUTPOBAHUs), MOJyuYE€HUE U NpUMEHeHue. TOKCHYHOCTb
apeHoB. I'eHernyeckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, IIPUHAJICKALIUMU K

Pa3JIMYHBbIM KjlaCCaM

2.6

[IpupoaHble HWCTOYHUKH YTIeBOAOpOAOB. [IpupoaHblii ra3 W MOMYTHBIE
Hedrsabie Ta3bl. HedTh u e€ nmpoucxoxaenue. CrocoObl nepepaboTku HEDTH:

MEPETOHKA, KPEKUHI (TEpMUYECKUH, KaTaluTU4eckuil), muponus. I[IpomyKkTel




nepepadoTKU HEPTH, UX IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHbIi

YTOJIb U IPOJYKTHI €T0 IepepadboTKu

Kucnoponcoaep:xaiiue opraHn4ecKue CoeJMHEHUS

3.1

IIpenenbHble  OMHOATOMHBIE CHMPTHL. MeETaHOI M 3TAHON: CTPOCHHUE,
buznyecKkue U XMMHUYECKHE CBOMCTBA (peaklUd C AKTUBHBIMH METaJUIaMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHE), MpUMEeHeHHe. BoaoponHbIe CBSI3U MEXKIY
MOJIEKYJIAMH CITIUPTOB. /[elicTBHE MeTaHOIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.
MHOroaToMHBIC CIIUPTHI. DTWICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (PH3uvecKue
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO WICJIOYHBIMH METAJJIAMU,
KauecTBEHHAsl Peakilis Ha MHOrOaTOMHbIE CrUpThI). [leificTBHe Ha opraHusm

YCIOBCKa. HpI/IMeHeHI/IC TIIMIOCprHA U OTUJIICHTTIUKOJIA

3.2

@deHon: CTpOEHUE MOJIEKYJbl, (HU3MUYecKMe U XUMHYECKHe CBOICTBa.

TokcnunocTs enomna. [Ipumenenne dpeHoma
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Anpaerunpl 1 KeToHbl. DOopMabIeTHI, alleTalbACTU/l: CTPOSHUE, (HPU3UIECKUE
U XUMHUYECKHE CBOMCTBAa (peakluu OKHCJICHHS W  BOCCTAHOBJICHUS,

Kau4€CTBCHHBIC peaKL[I/II/I), MOJIYUYCHHUEC U IPUMCHCHUC
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OHOOCHOBHBIE TIpeJIebHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAsS U YKCYCHAs
KUCJIOTBI: CTpOeHHE, (PU3UYecKre U XMMHUYECKUe CBOMcTBa (CBOWCTBA, o0IIne
JUIA KJlacca KHUCIIOT, peakuusi 3TepuduKaluu), MOJy4eHHEe U TNpPUMEHEHHE.
CreapuHOBas U OJEMHOBAasA KUCJIOTHI KaK MPEJICTaBUTEIH BBICIINX KapOOHOBBIX

KHCJIOT. MbIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CﬁCTBHG

3.5

Crnoxable 23QHUPBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ HIPOIH3 CIIOKHBIX
s¢upos. XKupsel. I'naponus xupos. [Ipumenenue xupos. buonorunueckas poib

KHUPOB

3.6

VYraeBojpsl: cocTaB, KiacCu(UKaLus yriaeBoJoB (MOHO-, IU- M TOJIHCAXapHU/bl).
['mroxo3a — mpocTeWmmii MOHOCAXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
¢bu3MYecCKe W XUMHYECKHE CBOWMCTBA (B3aMMOJEHCTBHE C THAPOKCHUIOM
meau(Il), oxucieHme ammuauyHblM  pacTBOopoM  okcupaa  cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHUE IIIFOKO3bI), HAX0XK/IEHUE B MPUPOJIE, IPUMEHEHHE,
ononoruyeckas poib. Porocunres. Ppykro3a Kak u30Mep IIIIOKO3bI. Kpaxman
U LEJUTIONI03a KaK MPHUPOAHbIe nonnMmepsl. CTpoeHne Kpaxmalla U IEJUTI0NIO3HI.
duznyeckue M XUMHUYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/B, KadyCCTBCHHAaA

peaxius ¢ HoJoM)

A3OTCOI[Cp)KaH_II/Ie OpraHn4eCKUC COCANHCHUA

4.1

AMMHOKHUCIOTHI KaK aM(I)OTepHBIe OpTraHU4YCCKUC COCIHUHCHU. dusznueckue u
XHMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IIpuUMEpe I‘J'II/IHI/IHa). buonormueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTH}ILI




benkm kax MMPUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCAUHCHUA. HepBI/I‘-IHaSI,

4.2 BTOPUYHAS U TPETHYHAsl CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBAa OEIKOB:
THJPOJIN3, ACHATYpalys, KaUeCTBEHHbIE PEaKkIMK Ha OeJIKH
5 BricokoMOeKyIsipHbIE COSAUHEHHS
OCHOBHBIE TOHATHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
51 NOJUMEpP, CTPYKTypHOE 3BEHO, CTENEHb  IOJUMEPH3ALUH,  CPEIHSI
' MoJieKyJisipHass macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCI[I/IHGHI/Iﬁ — noJimMepursaluAa 1 NOJUKOHACHCAIIUA
3KCHepI/IMeHTaJ'II)HI)IC MCTOAbl M3YUCHUA BCIICCTB ©U HUX HpeBpaHICHI/II\/II:
5.2 O3HaKOMJIGHHE C oOpa3laMM TNPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

IJ1acTMacc, KayudyKoB. HonyquI/Ie CUHTCTHUYCCKOI'O KayuyKa U PE3UHbL
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