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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX TIOJIOKEHUH «CTpaTerudl pa3BUTHUS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOW CHCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHOM )KU3HU OOLIECTBA, a TAKXKe C y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuana ¥ OO0YyCJIOBIIEHA HMCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHWKM Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYECKUNW Marepuanl Hu
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLHUSIX, 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 XUMHUU C JPYTMMH HayKaMH, pAacCKpbIBAIOT €€ poJib B IIO3HABATEIBHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO WM JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSl (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHMUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemieHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pElIeHUs MpoOiIeM, MOUCKa, aHaIu3a u
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpakTuke mpenoiaBaHus XMUMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero oOmero o0pa3oBaHUsi, TMPU  ONPEICICHUHU  COJEPKATEIHHON
XapaKTePUCTHKHU IeJiel M3y4YeHHs IMpeJMeTa HAMpaBICHHEM I[EePBOCTEIIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcss (GOPMUPOBAHME OCHOB XUMHUYECKOW HAyKM Kak oOmactu
COBPEMEHHOTO €CTCCTBO3HAHUS, IMPAKTUYCCKOW JCSITEILHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJAMYECKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIPEJICIICHUIO TEJICH N3YUCHUS TIPEeIMETA SIBJISICTCS BIIOJHE OTIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:
-pOpMHUPOBAHNE CHCTEMbl XHMHUYCCKUX 3HAHWU KaK BKHEUIIEH COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KAapTHUHBI MHpA, B OCHOBE KOTOPOH JISKAT KITFOYEBBIC MOHATHS, (DyHIaMEHTAIbHBIE
3aKOHBI W TEOPHH XHUMHUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W IMOHUMAHHE CYIIHOCTH
JOCTYITHBIX OOOOIICHWIA MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOPHEH HX
Pa3BHUTHS U CTAHOBJICHUS;
-popMUpOBaHHE ¥ pa3BUTHE MPEACTABICHUH O HAYYHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHYECKAX PEaKIUi, HEOOXOMUMBIX JUIS MPUOOPETECHUS YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIIECTB M XUMHUYCCKUX SBJICHWW, HMMCIOIIUX MECTO B TIPHPOJE, B TNPAKTHUYECKOH U
MMOBCETHEBHOM KM3HU,
-pa3BUTHE YMEHHUU M CIIOCOOOB ICSATEILHOCTH, CBS3aHHBIX C HAOIOJCHUEM M OOBSCHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsiny ¢ atuM, copepikarenbHas XapakTEpUCTUKA MEJIeH W 3a7a4 U3ydeHHUs MpeaMera B
MporpaMMe Mo XUMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XWMHH B OOJbIIEH
CTENIEHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE CoJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSIMH aKTUBHOTO TOJYYECHUs 3HAHUI M MPUMEHEHUS UX B PEabHOM KU3HU JUIS pEIICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanuss  0oOydaloIIuMXcsi K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIVIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS PoOIieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JEeSITebHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJS OLEHKH C
MO3UIUI PKOJIOTUYECKOH 06€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

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



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IaTENIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHU, €€ BaXHOW pOJM B  PEHICHWH TIIIOOANBHBIX TMPOOIeM  PaluOHAIBHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyallUAaX, CBA3AHHBIX C XUMHWYCCKHUMHU SIBJICHUSAMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS XWMHUHU, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYECKas CBS3b B OPraHU4YECKUX COSUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKCIepUMEHTAJIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpAllleHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHWEe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELLECTB IIPHU HAarpeBaHuu (IJIaBJIeHUE, 0OyIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpPEeHUs ), HaX0XK/IeHUE B IPUPO/IE, TOTyYeHUE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIECHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUe U XUMUYECKHUE CBONCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U NPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumueckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JINuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOaOpoaA0B. [IpupoaHbIil ra3 U momyTHbIe HE(TAHbBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOAYKTHI €ro nepepadoTKH.

DKCHepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3iamu MmiacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIy4YEHUE ITUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa

MCXOJIHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOTHBIX BEIIECTB WU MPOIYKTOB PEAKIUH ).
Kucsiopoacoaep:kaiye opraHudeckne coeTnHeHnst



[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXAy MOJIEKYJIaMH CIIUPTOB. JlelicTBHEe MeTaHOJa M 3TaHOJa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE cIUpThI). JlelicTBue Ha opraHu3M uenoBeka. lIpuMmeHeHue riauuepuHa u
STHUIICHTJTUKOJISL.

@DeHoM: CTpPOSHWE MOJICKYIbl, (PU3NYCCKHE W XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DOpManbAETHI, alneTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XUMHYECKAE CBOWCTBA (PEAKIIMM OKHCICHUS W BOCCTAHOBJICHUS, KAUECTBEHHBIC PEaKIIUM),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpOeHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
sTepuUKaMK), TOJlydeHHe W TpuMeHeHHe. CTeapuHOBas W OJICMHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHbIe dPUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [UAPOIIN3 CIIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [IppuMeHneHne xupoB. buonorudeckas poib KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammMojeicTtBue ¢ ruapokcuaom Mmemu(ll), okuciaeHme aMMHMadHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ou3nyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaina (THIpOoJIu3, KaYeCTBEHHAsI PEaKIUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojia okcuaoMm wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), MPOBEIEHUE IPAKTHUECKON pabOThI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHn4eckie CoeAMHEHNUS.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpHBIE coenuHeHus. llepBuuHasi, BTOpUYHAS U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKCneprUMEHTaIbHbIE METOAbl M3YUEHHUs BEIIECTB M WX MpEeBpalleHUil: HaOIoJIeHue U
OTIMICAHWE JEMOHCTPALMOHHBIX ONBITOB: JCHATypamus OENKOB TpU HArpEeBaHHWH, I[BETHBIC
peaxiuu OEIKOB.

BrbicokomoJieKyIsipHbIe COeTUHEHUS

OcCHOBHbBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IMOJIMMEpU3AIHU, CpeAHsss MoJieKyinspHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHNN — TOJIMMEPU3AITUs U TIOJTMKOH ICHCAITUS.

DKCHepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAIICHUIN: O3HAKOMJICHHUE C
oOpas3iaMu IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyTYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€l MpHU M3ydyeHUU opraHmdecko xumuu B 10 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIIOJh30BAHME KaK OOIMMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
TTOHSATUHN, SBJISIOMINXCS CUCTEMHBIMU TSI OTJCIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(dukaus, TMNePUOTUIHOCTh, HAOIIONCHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusnka: MaTepus, SHEPTH, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTETHIECKUN YPOBEHb,
BEIIIECTBO, TeJ0, 00BEM, arperaTHOEe COCTOSIHHE BEIIeCTBa, (PM3MUECKUE BETUMUMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHEpaIBI, TOPHBIE TIOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHUSA, MOIOILIUE CPEACTBA,
JICKapCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBHIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHUYEeCKUH dJeMeHT. AtoM. Snpo aroma, H30TONBI. DJIEKTpOHHAs 000J0YKa.
DHEpreTHYecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoanyeckas cucrema xumuueckux i3memeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
[0 TpyInaM U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHMHYECKass CBsI3b. BHIbI XMMHYECKOW CBs3M (KOBAJICHTHAs
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHsI KOBaJIEHTHOM
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUCIIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIJIOWAHBIE pacTBOPBL. MaccoBasi 1015
BEILIECTBA B pacTBOpE.



Knaccupukamuss HeopraHuueckux coeguHeHWd. HoMeHkiaTypa HEOpraHMYECKHX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJaccam.

Xumnueckass peakuus. Knaccupukanuss XUMHUYECKUX PEAKIUA B HEOPraHUYECKOH U
OpraHUYEeCKOM XUMHH. 3aKOH COXpPAaHEHHUs MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIWu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnekrponuTudeckas aucconuanys. CunbHble W cinadbie 3eKTposuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCNEepUMEHTAIBHBIE METOJBI M3yYeHHUs BEHIECTB M WX IPEBpaAlIEHUMN: JEMOHCTpaIus
tabmui «llepuonuueckas cuctema xumuyeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX pemEToK, HaOMI0/IeHHe W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKITUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKITUM.

Pacuérnnie 3agaum.

Pacuétel mo ypaBHEHUAM XUMHUUYECKHX PEAKIIANA, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€ThI C UCMOJBb30BAHUEM MTOHATUS «MACCOBAsl 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannwl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cuCTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aToMOB. DHU3WUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTIHS HEMETAIOB (Ha IPUMEpPEe KUCIOpoa, cepbl, hochopa u yriaeposa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaKHEHIIIMX HEMETAIIJIOB U UX COCAUHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J10YeK aToMOB MetayioB. Oomiue
¢u3uveckue cBoiicTBa MeTayuioB. CIIaBBI METALIOB. DJIEKTPOXUMHYCCKUN PAJl HANPSHKCHUM
METaJII0B.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpPHWM, Kalul, KaJbIMH, MarHum,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4YeHus MeTasuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHbIE METOJbl H3Y4Y€HHUsS BEUIECTB M UX IMPEBPAILCHUI: H3Yy4YECHHE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3lloB HEMETANUIOB, PEIICHHWE SKCIEePUMEHTAIbHBIX
3a/a4, HaONIOJIeHWe W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT W MIENOoYel, KaueCTBEHHBIC
peaxuu Ha KaTHOHBI METAJLIIOB).

PacuétHeie 3amaun.

Pacu€rel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce win o0BEMY OJHOTO U3 yYacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00bEMAa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CITH OJTHO U3 BEUIECTB HMEET MPUMECH.



XuMHUS U KU3Hb

Ponp xumuu B 00ecriedeHUH SKOJIOTUYECKOM, SJHEPTeTUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAax IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuuu.

[IpencraBinernst 00 OOMMX HAyYHBIX TMPUHIUINAX TPOMBIIIICHHOTO  ITOJTY4CHUS
Ba)KHEHUILIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEpaMHKa, MaTepuabl IS JJIEKTPOHUKH,
HaHOMATEPHUAIIbI, OPraHUICCKHE U MUHEPATBHBIC yI0OpEHUSI.

XuMHUsST U 3I0POBbE 4YENOBEKA: MpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30TaCHOTO MCIOJIb30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3y4eHHH OOIeH M HEOpPraHM4YeCKONW XMMHUU B
11 kyacce oCyIecTBIAETCS Yepe3 MCIOIb30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK U MOHATUH, SBIISIFIOIIUXCA CUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAay4YHBIM (paKT, TUTNOTE3a, 3aKOH, TEOpHS,
aHanu3,  CHUHTE3,  Kilaccuukanus,  TMEPUOTUYHOCTh,  HAOJIOJEHWE,  DKCIEPUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHHUE, SBJICHHE.

duszuKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAaMUHbI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBIIIJIEHHOCTb, METaJuLyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX MaT€pUANIOB, 3JIEKTPOHHAs MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHWU HA
BFA30BOM YPOBHE CPE/IHEI'O OBILIEI'O OBPA30OBAHU A
JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYaIOUTUMHUCS
porpamMm cpeaHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUi 0a30BON HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HECHHBIC TUIAHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATENbHOW JEATENBHOCTH B COOTBETCTBMM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU U NpaBUIAMU IOBEJIEHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M MPAKTHUUECKOW JEsATeNbHOCTH OOyyaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOPMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U apryMEHThI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH €A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

WHTepeca M TO3HABAaTEIbHBIX MOTHBOB B TMIOJYYEHHH M TIOCIEIYIOIIEM aHalIu3e
MH(OpPMAIIUY O MEPEOBbIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHOM XUMHUU;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS I[IEHHOCTEH 310poBOTO M Oe30macHOro obOpas3a >KHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMSI I[IEHHOCTH TMPaBWJI HWHIWBUIYAJIBHOTO U KOJUIGKTUBHOTO 0€30I1acHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOIECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCnuTAHMS:

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JESTEIHHOCTH,
00IIIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3iMyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynymieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOIieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCSIIMX Bpell OKpYXKaIollell MPpUpOIHON cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/aHUU IIEIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroIIeM



MHpE KaK O €IMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHn: IpoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
I'YMaHUCTUYECKOW HAIPABICHHOCTH M BAKHOW POJM B CO3JaHUM HOBOW 0a3zbl MaTepuaIbHOMU
KYJIBbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCIeYeHNH YCIIOBHIA YCIIEITHOTO TPY/AA U SKOJOTHIESCKH KOM(MOPTHOM )KU3HU KAXKJOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMaHUS CYIIHOCTA METOJOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHSI JIIS
aHann3a U OOBSICHEHUs SIBICHUU OKPYKAIOMIEro MHUpa M MPOUCXOISIMMX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C LEJBIO MOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B peajIbHbIX KU3HEHHBIX CUTYaIIHSIX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasnuyHBIX cdepax npodecCHOHATBHON
eI TEILHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO TpenMera «XuUMHUS» Ha YPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HAYMMBbIC 11 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMMXCS MEXKIUCIUIUIMHAPHBIC
(MexTpeIMeTHBIE) OOIeHayYHbIC TIOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJCHUE, MPOIIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHeE);

YHUBEpPCAIbHBIE yueOHbIe JICACTBUSA (mo3HaBaTeIbHEIE, KOMMYHHKaTUBHBIE,
peryiasTuBHBIC), obecrieunBarome (GopMUpoOBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CHOCOOHOCTh ~ OOy4aroIIMXCS  KCIOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACUCTBUSMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpEeNeNsATh LENU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMH;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUSI — BBIAETATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS ISl OOBbSICHEHUS OT/IENbHBIX (DAKTOB U SABICHUI;



BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEAKLIUi;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOHTH JIOTUYECKUE PACCY)KICHHS (MHAYKTUBHBIC, JEIyKTUBHBIC, II0 AaHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MPUMEHSATH B IMPOIEcCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBBIC)
MOJeNu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMUUECKUI 3HAaK (CHMBOJI) DJIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUYECKOW peaknuu — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX M NMPAKTUYECKUX 33/1a4, NPHUMEHSATh Ha3BAaHHBIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCJIENOBATEIbCKHE AeHCTBHS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIINH;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIUPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
11t GOPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBENCHHS YUYCHUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (OopMyaUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
IPOSBJIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHMUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B TO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTepaTypa XMMHUYECKOIO COJEpXkaHMs, CIpaBOuYHble mocoOus, pecypcbl VHTepHeTa),
aHATM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BUIAOB U (OPM IpelrcTaBiIEHUs, KPUTHUECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEIIPOTUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
nHpopMaluu, HeoOX0AUMOH Ul BBIIOJIHEHUS YU4EOHBIX 3a/a4 ONpPeeIEHHOIO TUIIA;

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

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeAcTaBiIeHUss UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopManuel: NPUMEHATh MeEXIpeaAMeTHble ((pU3MUYecKue W MaTeMaTH4YeCKHe) 3HaKd U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISIIHOCTH.

OgJiaieHMe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aJjaBaTh BOIPOCHI MO CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEeHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPH BBIIOJHEHUHM XHMHUYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,



peanu3anyu y4eOHOTO TMpoekTa ¥ (POpMyaHpOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
WCCIIEIOBAaHUH IMTyTEM COTJIACOBAHMS MO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMY J1eliCTBUAMM:

CaMOCTOSITENIBHO IJIJAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIHMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JIECHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckast XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOI Ccperie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIeKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJIa, BaJIEGHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSpHbIE 00BEM, yYIJIEpOAHBIH  CKelleT,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, W30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEpKAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAallhe B OCHOBE NOHMMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC NMPU3HAKU MOHSITHM, yCTaHABINBATh
HX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MMOHATHS IPY OITMCAHUU COCTABA, CTPOEHUSA U
MpeBpalICHUN OPraHUYeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OpPraHUYEeCKUX
BEIIECTB [0 MX COCTaBYy M CTPOEHHUIO K ONpeAerIEHHOMY Kiaccy/Tpynme COeAuHEHH
(YrneBoJOpoabl, KUCIOPOJ W a30TCOJEpXKAallMe  COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), TaBaTh UM Ha3BaHUA o cuctemarnuyeckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBbHBIE HA3BaHUS OTACTHHBIX OPraHMYECKUX BEIIECTB (STHJIEH, MPOIMUJICH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCIIOTA, IIII0OKO03a, (PyKTO3a,
KpaxmaJi, IeJITI0J103a, TJIULHH);



c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTATh BUIBI XUMHUYECKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXCHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

cOpPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (UIUYCCKHEC U
XUMHUYECKHNE CBOMCTBA TUIMYHBIX MIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTAaHMUECKHUX BEIIECTB
(meraH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TAHOJ, STHUJICHIIUKOJb, TIHIEPUH, (EHOJ, alleTaabJeru/l, MypaBbUHAsI U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIUi C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (popMyit;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKH YTIJIEBOJOPOTHOTO CHIPhHS
(HedTb, TPUPONHBIM Ta3, Yrojp), CHOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

chOpMUPOBAHHOCTh YMEHUWM TPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJMMYECTBA HCXOJHOTO BEIIECTBA WJIM TPOJIYKTa PEAKIMUA IO HU3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WU MIPOTYKTOB PEAKITUN);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIOJB3yeMbIX B XHUMHH TP HW3YYCHHH BEHIECTB M XUMHYECKUX SIBJICHUHN
(HaOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHUH COONIOAATHh MpaBUJIa MOJB30BAHMS XUMUUYECKON MOCYION U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUM SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTU
mpu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IIPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEeaKUUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

cOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(MOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHMI COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH J[EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpY’Kalolllel MPUPOIHOM Cpelibl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS HA YKUBHIE OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
puMepax CrmocoObl YMEHBIICHHs] U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

JUis 0Oydarouuxcs ¢ OrpaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHMUIA;

JUIS CIEMBIX W CIa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIIOJIb30BaTh peibedHO-
TOYEUYHYIO cucTeMy o0o3Hauenwuii JI. bpaiins mis 3anucu XuMudeckux GopmyiL.



11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOEHUST Kypca «OOmas W HEOpPraHWYECKas XUMHUS
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUNA: O XHMHUYCCKOW COCTABJISIOMICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNU TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW s
pelieHus: TMPaKTUYECKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHSA (XMMHUYCCKHUIA DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTD, CTEICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XHMHYECKHUX  PEaKlHi, pacTBOpP, AJICKTPOIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs NUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW  peakIui, XUMHYECKOe pPaBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYICCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JIe)KAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BAYKHEHIINX HEOPraHWYECKNX BEUIECTB B ObITY M MPAKTUUYECKON JESTEILHOCTH YEJI0OBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIWE MOHATHS MPH ONHUCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHUN HCHOJb30BaTh XUMHUECKYI0 CHUMBOJHUKY JJISI COCTABIICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKHUX BeEHICCTB (yrapHbIid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has W3BEeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONpeAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BEIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIIe coelnHeHUH (MpOoCThie BEIIeCTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh dJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMu4yeckux 3yeMenToB /1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKUX DJIEMEHTOB M HX



COEMHEHUH MO nepuojaM U rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 351eMeHToB 1. U.
Menneneena;

cOPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHYECKUE
CBOMCTBA HEOPraHUYECKUX BELIECTB pA3JIMYHBIX KJIACCOB, NOATBEPXKAATh CYLIECTBOBAHHUE
FEHETUYECKOW CBSI3M MEXAY HEOPraHMYECKMMHU BEIIECTBAMH C IIOMOIIBIK) YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIIMH IO Pa3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroIIMX BEIIECTB, TEIUIOBOMY J(PQPEKTy peakiluu,
M3MCHCHHIO CTETICHEH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUH, YIaCTHIO KaTaan3aTopa);

c(OPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHCHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpaIIEHHBIE YPAaBHEHMs PEaKiii MOHHOTO OOMEHA, YUUTHIBAs yCJIOBHS, MIPH KOTOPBIX 3TH
peaKuru UAYT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIM
COCTaB pa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pPACIO3HABATh OIBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMUPOBAaHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKItii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIIuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHHH XapakTEepPU30BaTh XHMHYECKHE TPOIECCHI, JeKallhue B
OCHOBE MPOMBIIIJICHHOTO MOJIYy4YE€HHUSI CEpPHOM KUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTD
MpecTaBiIeHU 00 OOIMMX HAy4YHBIX MPHUHIMIIAX M IKOJOTHYECKHX IMpoOieMax XUMHYECKOTO
IIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MpPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM oO0bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IAaTh MpaBuia MOJb30BAHUS XUMHUYECKOW MOCynoil u
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TMeEpOKcHIa BOAOPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIpPENEICHHE CPEIbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMEeHa, KayeCTBEHHbIC pPEeaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIIEHHE SKCIEPHUMEHTAIBHBIX
3amau nmo temaMm «Metamnely u «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIECTBAMH U JJAOOPATOPHBIM 000PYA0OBaHUEM, TTPEICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GOpMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YNIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
APYTUX);

chOpMHUPOBAHHOCTh YMEHHMI COONMIOJATh TMpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTO
MOBEACHUS B OBITY W TPYIOBOH JEATETHHOCTH B IENSIX COXPAHEHHUS CBOErO 370POBBS U



OKpYXKaloILlel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OTIpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbICH mokasarens [1JIK, mosicHsITh Ha mpumepax criocoObl
YMEHBUIEHUS U IIPEAOTBPALEHUS UX BPEIHOIO BO3ICHCTBYS HA OPraHU3M YEJI0BEKa;

JUIsL OOYy4YaloIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METO/AaX IMO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUI;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanne | KotnyecTBo 4acos Buasl nesTeJbHOCTH 00y4YAIOIIMXCS €
9 (v}
pa3aesioB u DJIeKTPOHHBIe (Hn(poBbIE) y4ueToM padoyeil mporpaMmbl
n/ Bceer KoHTpoabHbI IIpakTuecku
TeM o0pa3oBaTe/ibHbIE pecypchl BOCIIUTAHMA
n 0 e padoThl e padoThI
NPOrpaMMbl

Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKONH XMMHUHA

IIpeamer
OpraHU4ecKou
xumunu. Teopust

bub6mmoreka [JOK
http://school-

- YCTaHOBJICHUE JIOBEPUTEIBHBIX
OTHOIIEHUH MEX]y TearorHaeCKiIM
PabOTHUKOM U €ro 00y4arOIIIMHUCH,
CIIOCOOCTBYIOIINX TTO3UTHBHOMY
BOCTIPUSITHIO O0YJarOIIUMHUCS
TpeOoBaHMIt ¥ TPOCHO METArOrMYECKOT0
paboTHUKA, TPUBJICYCHUIO NX BHUMAHHS
K 00CcyXmaeMol Ha ypoke HH(OPMAIIHH,

11 CTPOCHHSA 3 collection.edu.ru/catalog/rubr/d 5
OpTraHUYEeCKUX 05469af-69bd-11db-bd13- alémzmagzm X HggHaBaeTeHZHOH
. JESITETbHOCTH; - TI00YXKICHN
7
COEIIMHEHNN A. 0800200c9¢c10/75832/" 06y TAIIIXCA COBITIONATD Ha YPOKE
M. byrieposa OOLIENTPUHATHIE HOPMBI ITOBEICHHS,
paBiiIa OOIIEHHUS CO CTAPIIIMHU
(memarornaecCKuMHU pabOTHUKAMH ) U
CBEpPCTHUKAMH, IPHHIIUITB YIeOHOM
JMCIHUILTHHBI ¥ CAMOOPTaHH3AInH
Uroro mo pazneny 3
Pazpen 2. YrieBonopoabl
- IIPUBJICYCHUE BHUMAHHS 00yJaOIHXCSI
bubmmorexa [IOK K LICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha
IMpenenbHbIie http://school- ypOKax SIBJICHUH, OPraHu3aIHs UX
2.1 YTIIEBOIOP OB 2 collection.edu.ru/catalog/rubr/d paboThI ¢ MOy4aeMOii Ha YPOKe
— aJIKaHbI 05469af-69bd-11db-bd13- COIMAIbHO 3HAYMMON MH(pOpMaIuen —

0800200c9c10/75842/?

HWHUIIUNPOBAHUC €€ OGCY)K)_ICHI/IH,
BBICKAa3bIBaHHA O6y‘la}0H_[I/IMI/IC$I CBO€TO




MHEHHUS 110 €€ TIOBOAY, BBIPAOOTKH
CBOEr'o K HE OTHOIIEHUS

- HCITOJIb30BAaHUEC BOCIIUTATCIbHBIX
BO3MOYKHOCTEH COfiep KaHusl y4eOHOro
npeaMeTa 4epe3 AeMOHCTPAIHIO

Henpenenbhbie bubmmoreka LJOK 00yJaroImMest IPUMEPOB
YTJIEBOIOPOIBI: http://school- OTBETCTBEHHOT0, IPaXIaHCKOTO
2.2 AJIKEHHI, collection.edu.ru/catalog/rubr/d MTOBEICHUSI, TPOSBIICHISI
aJIKaTHEHBI, 05469af-69bd-11db-bd13- YEITIOBEKOTIO0NS U T00pOCEPICUHOCTH,
AJIKWHBI 0800200c9c10/75843/? yepes Mmoa00p COOTBETCTBYIOIIUX
TCKCTOB AJI YTCHHA, 3a1a4 JJIA
pernenusi, MpoOIEeMHBIX CUTYaITHH IS
00CyXJIEeHHUS B KJIacce
- COJICHCTBUE TTOBBIIIEHUIO
IIPUBJICKATCIIbHOCTU HAYKHU IJIA
MO/IPACTAIOMIETr0 MOKOJICHUS, TOAICPIKKY
bubmmoreka 1HOK Hay9HO -TEXHUYIECKOTO TBOPUECTBA
http://school- JIETE; - CO3/IaHuE YCIOBUM 14
2.3 ApomarTHHiecKie collection.edu.ru/catalog/rubr/d | TOTY€HHS JETHMU TOCTOBEPHOU
oo osicotson-Lipoars. | MDY O epston focen
0800200c9c10/75847/7 HAYKH, TIOBBIIICHUS 3aMHTEPECOBAHHOCTH
MO/IPACTAOIIEr0 MOKOJICHUS B HAYUHBIX
MO3HAHUAX 00 YCTPOICTBE MUpa U
o0rmiecTBa
- Pa3BUTHE YKOJOTHYECKOM KYJIbTYPHI,
Mppomsie BuGmiorexa LOK OepeKHOr0 OTHOIICHHS K POJHOM 3eMIIe,
O TOTHIKIL http://school- NpUPOJHBIM OoratcTBaM Poccuu 1 Mupa;
. - BOCIIMUTAHNE YyBCTBA OTBETCTBEHHOCTH
2.4 YIIIEBOIOPOIOB collection.edu.ru/catalog/rubr/d
U MX 05469af-69bd-11db-bd13- 3 COCTVOHHHe HPYPOAHBIX PELYPCOB,
repepaGoTka 0800200c9¢10/75841/? YMCHITH 1 HABGIKOB pasyMHOro

MpUpPOAOIIOJIL30BAHUSA, HETCPIIMMOI' O
OTHOLICHUSA K ,Z[eﬁCTBI/ISIM, MNPUHOCAIIIUM




BpEI 5KOJIOTUN

Uroro o pazgeny 13

Pa3nen 3. Kuciaopoaconep:kamue

OpraHu4eCKue COCAMHCHUSA

bubmmoreka [JOK
http://school-

- BOCIIUTaHUE YBKEHHS K TPYLY
JIOMSIM TPYAa, TPYAOBBIM
JOCTIKEHUSIM; - (DOPMHUPOBAHHE
YMEHUI U HaBBIKOB
€aMo00CTyKHBaHUs, IOTPEOHOCTH

3.1 Cruptel. Denon 3 collection.edu.ru/catalog/rubr/d | tpynurses, no6pocoecTHOrO,
05469af-69bd-11db-bd13- OTBETCTBEHHOIO ¥ TBOPYECKOTO
0800200c9c10/75848/? OTHOIIIEHUS K pa3HBIM BHIaM

TPYOBOH NEATEIBHOCTH, BKIFOYAS
06yquI/Ie U BBIITOJIHEHUEC JOMAaIlTHUX
o0s3aHHOCTEH
- MTHUOUUPOBAHUC U
oIIepIKKa
HCCIEN0BATENBCKOM
ACATCIIBHOCTHU
00yJaroNMXCs B paMKax
p€ain3anuu UMH

AJNBIIETUIBL. bru6mmoreka LJOK MHAMBANyaIBHBIX H

KapGoHoBbIe http://school- TPYIIIOBBIX

3.2 | KHCITOTHL 7 collection.edu.ru/catalog/rubr/d | 1CCIGAOBATEIRCKHX
CrioHble 05469af-69bd-11db-bd13- TPOCKTOB, HTO 1AcT
SQupsI 0800200¢9¢10/75850/2 00YHaIOUIHMC BOSMOKHOCTS

MPHOOPECTH HABBIK
CaMOCTOSITEIIFHOTO PEICHHS
TEOPETUIECKOH MPOOIIEeMBI,
HaBBIK TeHEPUPOBAHHS U
odopmiteHus1 COOCTBEHHBIX
UJiel, HaBBIK yBaKUTEIBHOTO
OTHOLIEHUS K UyKUM UACIM,




oopmIteHHBIM B paboTax
JIPYTUX HCCIeaoBaTeNeH,
HaBBIK MTyOJIUYHOTO
BBICTYIUICHUS TIEpes]
ayIUTOPUEH,
apryMEHTHUPOBAHUS
OTCTauBaHUA CBOEU TOUYKU
3peHust

3.3

VYrieBoabsl

bub6mmoreka [JOK
http://school-
collection.edu.ru/catalog/rubr/d
05469af-69bd-11db-bd13-
0800200c9c10/75853/?

- MTHUOUUPOBAHUC U
MOJIJIEpIKKa
HCCIEN0BATENBCKOM
JeATEIIbHOCTH
00yJaIoNMXCs B paMKax
peanu3anuu UMu
WHIWBUAYAJIbHBIX U
TPYIIOBBIX
MCCIIEZIOBATEIbCKUX
MPOEKTOB, YTO AACT
00yJaroImmMcs BO3MOKHOCTh
MPUOOPECTH HABBIK
CaMOCTOATEINHHOTO PEIICHHUS
TEOPETHUECKOM TTPOOIIEMEI,
HaBbIK TEHEPUPOBAHUS U

o opMITEHHUST COOCTBEHHBIX
ujed, HaBBIK YBAKHUTEIHHOTO
OTHOIIIEHUS K UYKUM UICSIM,
odopmITeHHBIM B paboTax
JIpYrux UccaeaoBaTeiei,
HaBBIK TyOJINYHOTO
BBICTYILICHUS TIEpET
ayIUTOPUEH,
apryMEHTHUPOBAHUS H
OTCTaWBaHUS CBOCH TOUKH




3peHUs

Hroro no paspeny

13

Pa3pnen 4. AzoTcoaep:kamue opra

HNUYCCKHE COCANHCHUSA

4.1

AMMWHEL
AMWHOKHUCIIOTBI
. berkn

bubmmoreka [JOK
http://school-
collection.edu.ru/catalog/rubr/d
05469af-69bd-11db-bd13-
0800200c9c10/75856/?

- MHUOUUPOBAHUC U
MOJJIepKKa
HCCIEN0BATENBCKOM
JeATEIIbHOCTH
00yJaroIXCs B paMKax
peanu3anuu UMu
WHIWBUAYAJIbHBIX U
TPYNIIOBBIX
UCCIIeIOBATENLCKUX
MPOEKTOB, YTO JIACT
00yJaroIMCcsi BO3MOXKHOCTh
MPUOOPECTH HABBIK
CaMOCTOATENBHOTO PEIICHHUS
TEOPETHUECKOM TTPOOIIEMEI,
HaBbIK TEHEPUPOBAHUS 1

o opMITEHHUST COOCTBEHHBIX
ujel, HaBBIK YBAKHUTEIHHOTO
OTHOIIIEHUS K UYKUM UICSIM,
o OpMIICHHBIM B paboTax
JIpYrux HccaeaoBaTenei,
HaBBIK TyOJINYHOTO
BBICTYILICHUS TIEpENT
ayIUTOPUEH,
apTyMEHTHUPOBAHUS H
OTCTauBaHUS CBOSH TOUKH
3peHust

Uroro no pazgeny

3

Pazpen 5. BoicokoMoJieKy IsipHbIe COeIMHEHUS




- HHUIIUAPOBAHUE U
MOJIIEPKKA
HCCIIE0BATEIBCKON
JEATEILHOCTH
00yJaroIXCs B paMKax
peann3anu UMU
WHIAUBUAYAJIbHBIX U
IPYIIIOBBIX
UCCIIEI0BATENbCKUX
MIPOEKTOB, YTO JIACT
00yJaroNMMCs BO3MOXKHOCTh

bub6mmoreka [JOK
T17aCTMACCHL. http:/school- MpuoGpeCcTH HaBBIK
5.1 Kayuaykn. 2 collection.edu.ru/catalog/rubr/g | CaMOCTOATCIRHOTO PCIICHIA
Bostokra 5017210-86a6-11da-a72b- TEOPCTHHCCKOH NpobIeMbI,
0800200c9a66/19957/ HABBIK TEHEPHPOBAHIA 1

oopmITeHHsT COOCTBEHHBIX
UJIeH, HaBBIK YBaKUTEIBHOTO
OTHOIIICHHUS K YY)KUM HICSIM,
oopmITeHHBIM B paboTax
JIPYTUX HccleaoBaTeneH,
HaBBIK TyOJINYHOTO
BBICTYILJICHHSI TIEPE]]
ayIUTOPUEH,
apryMEHTHPOBaHUS U
OTCTauBaHUS CBOEH TOUKHU
3peHUS

Uroro mo pazneny 2

OBIIEE

KOJIMYECTBO 34

YACOB I10

[NPOI'PAMME




11 KJIACC

N HaumenoBanu | KonuuecTBo yacos DJIEKTPOHHbIE Buabl geAiTe1bHOCTH
o
€ pa3aesioB U (uudposbie) o0y4yaoummxcsi ¢ yueTom padoueii
n/ Bceer Koutpoububl | IIpakTHuecku
TeM o0pa3oBaTejbHbIE NpoOrpaMMbl BOCIIUTAHHUSA
n 0 e padoThI e padoThI
NMPOrpaMmblI pecypchbl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
- YCTaHOBJICHHE JJOBEPHUTEIHHBIX
OTHOIIEHUH MEXTy TIeIlar OTHYECKIM
pabOTHUKOM U €ro 00y4yarouuMucs,
CIOCOOCTBYIOIMINX TTO3UTUBHOMY
Crpoenmue BOCIIPHATHIO 00yJarOIUMHUCS
aTOMOB. .
Bu6nnorexa [IOK TpeOoBaHUM U MPOCHO
[Neproanyeckn MEeIarOrmYecKoro paboTHHUKA,
. http://school-
1 SaKOH 1 llection.edu.ru/catalog/r TpHBTETICHID X BHIMAHI K
co . . >
1.1 [Nepuoanueckas 3 obcyxaeMoit Ha ypoke
- ubr/d05469af-69bhd-11db- I/IH(bOpMaHI/II/I, AKTHUBU3AIIMA UX
bd13- [M03HABATENILHON IEATEILHOCTH; -
XUMUYECKUX
0800200c9c11/75921/? MOOYKICHHE 00yIarOMHIXCSE
dnemenTos J1. COOMIOIaTh Ha YPOKE OOLICTIPHHATHIE
N. Menneneesa HOPMBI TTIOBEJICHHUSI, ITpaBHIIa OOICHUS
CO CTapIIMMU (TI€AarorHIeCKUMHU
pabOTHHKAaMM) U CBEPCTHUKAMH,
NPUHIUIBI Y9eOHOH! TUCIUILTUHBI 1
CaMOOpraHu3aIuH
bubmorexa LJOK - pa3BUTH € HABBIKOB COBMECTHOM
Crpoenue http://school- paboThl, yMeHUs paboTaTh
1o | Bemectsa. 4 collection.edu.ru/catalog/r | CaMOCTOATEITbHO, MOOHITH3Ys
' Msoroo6pasue ubr/d05469af-69bd-11db- | HEOOXOMMBIE PECYPCHI, PABAITBHO
OLICHUBAsI CMBICI U MTOCIIEICTBUS
BEIIECTB bd13- . . .
CBOMX JIeHICTBHIA; - cozieiicTBHe
0800200c9c11/75922/?

po¢ecCHOHATILHOMY




CaMOOTIPE/ICICHUIO, PUOOIIEHUS K
COIIMAILHO 3HAYUMOM NEATCILHOCTH
JUTSL OCMBICJIEHHOTO BBIOOpa
npodeccun

1.3

XUMHYECKHE
peakiuu

bu6mmoreka [IOK
http://school-
collection.edu.ru/catalog/r
ubr/d05469af-69bd-11db-
bd13-
0800200c9¢11/75933/?

- HHUIIMMPOBAHUE U TIOJICPIKKA
HCCIIEN0BATEIBCKON
JIESITEIbBHOCTH 00yJaroImmxcs B
paMKax pearu3aniui UMA
WHMBUIYATBHBIX U
TPYIITOBBIX
HCCJIEIOBATENbCKUX MPOEKTOB,
YTO JIaCT 00YJarOITUMCS
BO3MOYHOCTh PUOOpECTH
HaBBIK CAMOCTOSITEITHHOTO
pELICHHS] TEOPETUUECKOU
poOJIEMBbI, HABBIK
reHepUPOBaHUS U OPOPMIICHHUS
COOCTBEHHBIX UEH, HaBBIK
YBOXUTEILHOTO OTHOILIEHHS K
qyKUM HJIesIM, 0(OPMIIEHHBIM
B paboTax Apyrux
ucclienoBaTesnei, HaBbIK
MyOJIMYHOTO BBICTYIIJICHUS
nepes ayIuTopueH,
apryMEeHTUPOBAHUS U
OTCTaUBaHUA CBOCH TOUKHU
3peHus

Hroro no pazaeny

13

Pa3nen 2. Heopranuveckasi Xumust

2.1

Mertannbr

6

bubnunorexa [IOK

- pa3BUTHUC 9KOJIOTMYECKOM




http://school-
collection.edu.ru/catalog/r
ubr/d05469af-69bd-11db-
bd13-
0800200c9c11/75934/?

KYJIBTYpPBI, 0EpeKHOT0 OTHOLICHHUS
K POJHOM 3emiie, IPUPOJHBIM
6orarctBam Poccuu u Mupa; -
BOCIIUTaHHE YyBCTBA
OTBETCTBEHHOCTH 33 COCTOSIHUE
MPUPOJAHBIX PECYPCOB, YMEHUM U
HABBIKOB Pa3yMHOTO
MIPUPOOTIOJIE30BaHMS,
HETEePIIMMOT0 OTHOILIEHUS K
JEHCTBUSAM, IPUHOCSIIIUM BpeJ
9KOJIOTHH

bu6mmoreka [IOK
http://school-
collection.edu.ru/catalog/r

- Pa3BUTHE IKOJOTUYECKON
KYJBTYpPBI, 0€pPEeKHOTO OTHOIICHHUS
K POJAHOMU 3emiie, TPUPOJHBIM
6orarctBam Poccun u mupa,; -
BOCITUTaHHE YyBCTBA
OTBETCTBEHHOCTH 3a COCTOSIHHE

2.2 Hemeranms
ubr/d05469af-69bd-11db- MPUPOAHBIX PECYPCOB, YMEHUN U
bd13- HABBIKOB Pa3yMHOTO
0800200c9c11/75935/? [PUPOIOTIOIH30BAHHS,
HETEePIUMOT0 OTHOIICHUS K
JEHCTBUSAM, IPUHOCSIIIUM BpEJ
HKOJIOTHH
Bu6mnorexa LIOK - IpUBJICUEHUE BHUMAHUS
(0):3) htp://school- 00y4aromuxcs K IeHHOCTHOMY
HEOpPraHU4eCKu . ACIICKTY N3Yy4aCMbIX HAa YPOKax
23 - collection.edu.ru/catalog/r SBIIGHUH, OpraHu3anus ux paboTsl ¢
ubr/d05469af-69bd-11db- moJxvuaeMoi Ha VPOKe COLMAILHO
OpraHHYECKUX ya yp 1
bd13- 3HaYMMOI nH(popmarmen —
BEIIECTB

0800200c9c11/75939/?

WHUIMUPOBaHUE ee 00CYKIeHUS,
BBICKA3bIBaHUS 00YUYaAIONIIMUCS




CBOEr0 MHEHMS 110 €€ IIOBOAY,
BBIPAOOTKHU CBOETO K HEW OTHOILICHUS

Hroro no pazneny

17

Pazgen 3. Xumus u sKu3HbL

bu6mmoreka [IOK
http://school-
collection.edu.ru/catalog/r

- HpI/IBJ'Ie'-ICHI/Ie BHUMAaHUA
00yJaronuxcs K HEHHOCTHOMY
ACTICKTy M3y4YaeMbIX Ha YPOKax
SBJICHUH, OpraHu3alus ux padboTsl ¢

3.1 X 4 II0JIy4a€MOM Ha ypOKE COLUAIBHO
VMM H HSHD ubr/d05469af-69bd-11db- 3HAYUMOU HH(i)OpMaHPIeﬁ —
bd13- WHHUIIMUPOBAHUE €€ OOCYKICHHS,
0800200¢c9¢c11/75943/? BBICKA3bIBaHUS 00yJaIONITIMUCS
CBOETO MHEHHSI 10 €€ ITOBOJIY,
BBIPAOOTKHU CBOETO K HEll OTHOIICHUS
Hroro mo pazgeny 4
OBIIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Xumust: bazoserit yposens: 10 kinacc: yue6nuk/B.B.Epemun, H.E.Ky3smenxko, B.1. Tepenun,
A.A.lpo3nos, B.B.JIynun; nox pen. B.B.JIynuna.-M.:JIpoda, 2020

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru/catalog/?&subject[]=31

3aBUCUT OT HATOJHAEMOCTH IIKOJIBHOU JJa00paTOpHH.






