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AHHOTanus K padoyeii nporpamme Xumus (0a30Bblii yPOBEHbB)

[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 pe3yiabTaTaM OCBOCHHUS (enepalbHOil 00pa30BaTeIbHONM MPOTrPaAMMBI CPEITHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoin @epepannu, peayn3yomnux OCHOBHBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOTPaMMBI IO XUMHUH, K OTIPEACTICHUIO 00IIei 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
B3aMMOO0OYCIIOBIIEHHOCTH LIEJIeH, COepKaHus, pe3ylbTaTOB 00y4eHUsl U TpeOOBAHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONIMNM JTAllOM pPEANM3allMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaK)Ke 9KOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPHUPOJHOM Cpene.
Peanmusyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HA YPOBHE CpeIHEro oOIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTOo
OTpeJieNieHbl B MPOrpaMMe MO XUMHHM C y4ETOM chenuduKd HayKd XUMHH, €€ 3HAa4YeHHs B
MO3HAHUU MPUPOJABI U B MaTepUaIbHOW JKU3HM OOILECTBA, a TaKKe C y4ETOM OOIMIMX Lieieil u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CpeJHero oOuiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HaYK UIPaeT 0COOYIO POJib B COBPEMEHHOM
LUMBUIIU3AIMU, B CO3JaHUU HOBOHM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy>KarolleM MUpe Kak O €MHCTBE IPUPO/IbI U YEJIOBEKa, KOTOpOe GOopMUpyeTcs B XUMHUU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHpA, OCO3HAHHUS B3aUMOCBS3H
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMoAEUCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHSI CTajla HEOThEMIEMOM
4acTbI0 MUPOBOHM KYIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPYyAa M KHU3HU KaXKIOTrO
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUW HampaBjeHa Ha pelIeHUuEe TIJI00albHBIX MPOoOJIeM YCTOWYHMBOIO pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOH, IKOJIOTHYECKOH 0€301MacHOCTH 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 MOJArOTOBKY OOYyYaroIUXcs, HEOOXOOUMYIO UM JUis
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011asi 1 HeopraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUH U3 001IeH XUMHIH) U OpraHuYeCKON XUMUU. POPMHUPOBAHNE JAHHOW CUCTEMBI 3HAHUH TIPpU
W3YYCHHUU TIpeaMeTa 00eCIIeYnBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BEIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTI'O TIOJX0Ja K M3Y4EHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpuBaIOTCS HAa YPOBHE KJIACCHMYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCAMHEHHH, 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 COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUsl TEpPBOHAYAIbHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Ton HOBBIM yIJIOM 3peHHs B TpeaMeTe «XuMHUs» 0a30BOTO YPOBHSI paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, 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 TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUHM C JPYTMMH HAayKaMH, PACKpbIBAIOT €€ pojb B IO3HABATEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro mpeamera « XUMHs JaHHOTO YPOBHS M3y4EHHs] OPUECHTHPOBAHO HAa (GOPMUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUM MYTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nutane perenus 3a1a4 BOCHUTaHUS, Pa3BUTH U COITMAIN3AINN O0YJarOIINXCS IPUHATHIC
MporpaMMoON MO XMMHH MNOAXOAbl K ONPEIEICHUIO0 COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMeronux 0a3oBoe
3HaUEHUE [UIS PA3TMYHBIX BHJIOB JEATEIbHOCTH: pEIIeHHs MpoblieM, MOWCKa, aHalIW3a Hu
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTtuke nmpenoiaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, TaK U
Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus, MPH OTPEACIICHUH COCPKATSILHON XapaKTePUCTUKH
[ene W3y4deHHs TMpeaMeTa HampaBlIeHUEM MEePBOCTCIICHHON 3HAYMMOCTH TPAJAULIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XHMHUYECKOW HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKOM ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH
KyIbTypbl. C METOIUYECKOW TOYKHM 3PEHHSI TaKOW TOJXOJ K OMPEICIICHUIO IeNiel H3y4YCHHS
IpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CoryilacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIMA HM3YYCHHS TpeaMera «XuMHs» 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 TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE U
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX ITO3HAHUS BEIIECTB U
XHUMHYECKHAX PEaKIUi, HeOOXOIUMBIX JUISI IPHOOPETECHUS YMCHHH OPHEHTHPOBATHCS 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 OJKCIEPUMEHTa, COOJIFOJICHUEM TIPaBMJI 0e30TIacHOTO
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 oomiero oopasopanus. CerofHs B MPEMOaBaHUA XUMHUHW B OOJIBIICH CTENeHN
oTaéTcs MPeANOoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OpUEHTUPOBAHHOM
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHMH, a (PYHKIMOHAIBHON TI'PAMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHBHOIO
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 00yJaroImuxcs K yCJIOBUAM IMHAMUYHO Pa3BUBAIOILIETOCs MUpa, (popMHupoBaHue
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEILBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMIMXCS KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUsS MPpoOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
NEeSITEeNLHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XHMHH, a TakKKe JJS OLCHKHU 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: CrIoCOOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBBIE 3HAHMS [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUJAIONTUXCS ACCOIUATUBHOTO U JIOTHYECKOTO MBIIILIICHHS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJarOIUXCs YOKAEHHOCTH B TYMaHUCTUIECKOM HAPABICHHOCTH XUMHUH,
e€ BaXXHOW poJIM B pPEUIEHUM TIJI00aIbHBIX MPOOJIEM PpalMOHAIBHOTO HPHUPOIONOIb30BAHUS,
IMOMOJIHCHUS DSHCPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPAaBHOBECHUA, OCO3HAHUA
HE0OX0IMMOCTH OSpEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 3I0POBBIO, a TAKXKE MMPUOOPETECHUS
OIIbITa UCIIOJIB30BAHUA MTOJTYYCHHBIX 3HAaHUU IJId IPUHATUA TPAMOTHBIX pemeHHﬁ B CUTyaluix,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OO1ee 4uCIIO YacoB, OTBEIEHHBIX IS U3y4EHUS XUMUH, HA 0a30BOM YPOBHE CPETHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gyac B HezemIO).

[IpomexyTouHas aTTecTanys MPOBOJUTHCS B KOHIE yueOHOro rojaa B (opme TecTOBOU
paboTel. YacTh yueOHBIX IPEIMETOB MOXKET MPOBOAUTHCS TUCTAHIIHOHHO.



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccuukanuy opraHMuecKux BenlecTB. HoMeHknaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBHUaJIbHbIE HA3BaHUs BaKHEUIINX MpeCTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHWYecKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psaa. MeTaH W 3TaH — INpoCTeHine
MIPeICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIuy 3aMEIICHHS U TOPEHHUS),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMUIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noaumepusanuu). [logydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpPOBaHUS, TaIOTeHUPOBAHUS, TUAPATAIIUHN, TOPEHUS), TOJIyYEHUE U IIPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peaxkyuu 2aio2eHUpoOsanus U HUMpOBarus), noiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoObl nepepadboTku HeTH: IEPEeroHKa, KPEeKUHT (TEPMUYECKHUIA,
KaTtaguTuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HX OpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsS BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Berurcnenuss 1o ypaBHEHUIO XHMHYECKOW peakmuu (Macchl, 00BEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
W3 MUCXOJIHBIX BEIIECTB WUJIH MPOIYKTOB PEAKIUH ).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoJI: CTPOEHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTydeHUE ¥ TIPUMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTEITH BBICIIMX KapOOHOBBIX KHCIOT. MbIla KaK COJIM BBICITUX KAPOOHOBBIX KHUCIIOT, HX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, Kiaccudukaius yriieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBIeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXKJICHHE B MPHUPOJE, NPUMEHEHHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKUE CBOMCTBA Kpaxmaia (TUIpoJIu3, KaYeCTBEeHHAs PEaKLUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcugom meau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJIHOTO BEIIECTBA WIIH MPOAYKTA PeaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIIOTHI Kak aM(QOTEpHBIE OpraHu4ecKre coequHeHusl. DU3NYECKUE U XUMHUECKHE
CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IHIMHA). bronormueckoe 3HaUE€HHWE AMHHOKHUCIIOT.
[TenTuaer.



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIAPOJU3, JCHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

MexnpeaMeTHbIe CBA3HU.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHBbIH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3NUECKHUE BETMUMHBI U €UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE MOPO/bI, MOJIE3HBIE UCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- snmemeHTh. OCOOECHHOCTH
pacrpeiesieHdst JIEKTPOHOB M0 OPOMTANIAIM B aToMax AJIEMEHTOB TEPBBIX UYETHIPEX TEPHUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoguyeckoil CHUCTEMBbl XHUMHUYECKHX
anementoB J[. M. MenjeneeBa ¢ COBpeMEHHOM TeOpUel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKONH CBs3UM (KOBaJICHTHAs
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpUlaTeNbHOCTh. CTeneHb OKUclieHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIJIOMAHbIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.



Knaccugukamnus Heopranudeckux coeanneHnil. HomeHkiatypa HeopraHu4ecKux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumnueckas peakuus. Knaccupukanuss XMMHUYECKUX PEAKIUA B HEOPraHUYECKOH U
OpPraHMYECKOM XUMHH. 3aKOH COXPAaHEHHUS MAcChl BELIECTB, 3aKOH COXPAHEHMs U MPEBpaAIICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIvu.
Xumudeckoe paBHoBecue. MDakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PABHOBECHSI.
[Ipunnun Jle Hlatense.

OnekrponuTrdeckas aucconuaiys. CunbHble W cinadble 3eKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEJIOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAILICHUN: JEMOHCTpPAIIHS
tabmuiy «llepronnueckas cucrtema xumudeckux siaemeHtoB J[. M. MenpaeneeBa», uzyueHue
MOJIEIE KPUCTAJUTMUECKUX pemEToK, HaOMI0IeHHe W ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B MPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJIEHUE CPe/lbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKITUM.

Pacuérnbie 3amaun.

PacuéTel Mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pPacy€ThI ¢ UCTIOIB30BAHUEM TTOHSITHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [leproanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. U. MenneneeBa U O0COOCHHOCTH CTpOEHHsS aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponisi HEMETauIoB (Ha MpuUMeEpe KUCIopoaa, cepsl, pocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaIOTEHOB, cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeUHEHHUN (OKCUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. OOmiue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METAJJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpPHWM, Kalul, KaJbIMH, MarHum,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl Noay4eHus MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHUs BEUIECTB M MX MPEBpalICHUN: H3yYeHUE
KOJUIEKIIMH «MeTalibl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTANBHBIX 3a/1ad,
HaOMOJIeHNe U OMHCAHHE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCH/IA ATIOMUHUS C paCTBOPaMU KUCJIOT U LIENOYEH, KAUECTBEHHBIE PEAaKIIMM HA KATHUOHBI
METAJJIOB).

Pacué€rneie 3amaun.

Pacuérbl Mmacchl BelecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEaKIIUU BEIIECTB, PACYETHI Macchl (00bEMA, KOTMYECTBA
BEII[ECTBA) MPOYKTOB PEAKIIUH, €CITU OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb



Ponp xumuu B 00ecriedeHNH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBON 0€301MacCHOCTH,
pa3BuTUU MeAUIUHBL. [IoHsATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienwus 00 OOIMMX HAYYHBIX TIPUHIIAIIAX TIPOMBIIIIICHHOTO MOJTY4EHUS BAXKHEHUIITIX
BEILIECTB.

UenoBek B MHpe BEIIECTB W MAaTEPUAIOB: BAXHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KepaMHKa, MaTepHalIbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHUaJlbl, OpPraHUYECKUE U MUHEPAIbHBIC YAOOPECHHUSI.

XuMHST W 3]I0pOBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApaTOB,
MpaBmIa 0E301MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXNpeaAMETHBIX CBA3€H MPU U3Yy4EHUM OO0IIel W HEOPraHW4YeCKOW XMMHHU B
11 kyacce oCyIecTBIsAETCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ TIOHSTHH, SIBJSIONIAXCS CUCTEMHBIMU JJI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
KA.

OO6mue ecTecTBEHHO-HAYYHbBIC TTOHATHS: Hay4HbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
U3MEpEHHE, SIBJICHUE.

dusmka: Marepus, SHEPrHsi, mMacca, aToM, IIEKTPOH, MPOTOH, HEUTPOH, WOH, W3OTOTI,
PaIMoOaKTUBHOCTh, MOJIEKYJa, SHEPTETHUYECKUI ypOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUUYUHBI U €MHUITBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPO/IbI, TOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONIorus: XMMHUYECKast MPOMBIIIIEHHOCTh, METAJLUTYPrHusi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepuaos, CEJIbCKOXO35IMCTBEHHOE  NPOU3BOJICTBO, MUIIEBAass  MPOMBIIUIEHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKHMX  IPEnaparos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHualioB, 3JIEKTPOHHAS MIPOMBILIJIEHHOCTb,
HaHOTEXHOJIOTHUH.



Onucanue MaTepUAJIbHO-TCXHUYIECCKOI'0 odecneyeHns

[Iporpamma kypca xumun Jyist 8-11kmaccoB 001meo0pa3oBaTeNbHBIX YUpEKACHUH /
O.C.I'abpuensin.—3-eus.,crepeorur.—M.: [Ipoda,2006

COOpHUK HOPMATHUBHBIX JOKYMEHTOB 110 XUMUU. DenepaabHblii KOMIIOHEHT TOCYIaPCTBEHHOTO
crannapra. OepepanbHbIil 6a3uCcHBIN yueOHbIH mad.-M.; poda,2000.

I'opxoBenkoM. 1O .IToypounsiepazpadbotkunoxumunl0xkin.—M. ;«Bako»,2006.
[IBeTtkoBJI.A.Opranuueckas xumus: Yue0. msyyammxcsl0-11xkn.—M.;BJIAJI0C,2004.

Xumus. 10kmacc.ba3oBsiil ypoBeHs: yueb.ausoomeoopazosart.yupexaenuii/ O.C. ['abpuensin.—
4-eunsn.,crepeotunt. —M.:IIpocsemienue,2019.

Xummusi. 11xmacc.ba3oBsiil ypoBeHs: yueb.ausoomeoopazosart.yupexaenuii/ O.C. ['abpuensin.—
4-eusn.,crepeotunt. —M Ilpocsemenne2020.

MTO npenmera:

Kommnbrotep.

Ckamnep.

Kcepoxec.

VY4eOHble TUCKU(IEMOHCTPAITMOHHBIC JTaOopaTOopHbIe ONbITHI HA DVDauckax).
DNeKTPOHHBIE TTOCOOUS

NuTepHer-pecypcesl.

I/IHTepaKTI/IBHaH JOCKa
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