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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konrenuu npemnogaBanus yaeOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opraHuzaiusax Poccuiickoit deaepariumy,
peaIu3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickorn denepanuu Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allK, SBJISETCA HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEeME XUMHUYECKOro o00pa3oBaHuA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YyeJIoBeKa, a TAKKE HKOJIOTUUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3710POBbIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YpOBHE CpeTHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHHE€ M TOCTPOCHHE KOTOPOTO OMPENESIEHbl B MPOrpamMMe MO XUMHUH C
yaéToM crienuPuKd HayKd XUMHUM, €€ 3HAYCHHS B TO3HAHUU TPUPOILI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TaKXKE C yUETOM OOIIUX IIeJIeH W MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ] B (hOPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIIIUICHUS, B
CO37laHME LIETOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W JKH3HU KaKI0oro wieHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka



co3ujaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTMM HamnpaBjieHa Ha pelIeHue
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
DHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHICCKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YpOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUECHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3JIMYHBIX 00JIACTSX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsitomiuMu ~— ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBIIAIOTCS OCHOBBI 0Aa30BOM HAyKHU: CHUCTEMa
3HAHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUU W3 OOIIeH XUMUM) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHUH
npeaMeTra oOecleyuBaeT BO3MOXXHOCTb PAaCCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3YYCHHI0 Yy4eOHOro wMarepuaia ©u 0O0yCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MIPEICTaBIICHU O CTpOeHUH BenecTB. CBeneHns 00 n3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCSL B PA3BUTUU — OT YIVIEBOJAOPOAOB JO CIOKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMUHU  MOJYy4alOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON pEaKIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHUYecKas
XUMHUs» OOyYarolmMuMCsl TMPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0oO0m1aromiei 10 00bACHSAIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX M NMPUMEHEHUM, A TAKKE€ O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKAaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJIEpKaHMs, UMEIONIUMHU KYJIbTYPOJIOTUUECKUNA M MNPUKIATHON Xapakrep. OTH



3HAHUS CMOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3M XMMHHM C JPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKCHHsSI K MPOIIECCY TBOPUYECTBA B 001ACTH TEOPUHU
Y IPAKTHYECKUX PUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIMBATh HHGOPMAIUIO U IPUMEHSTH €€ JIJIsl MOTIOJHEHUS 3HAHUH,
pelIeHUs UHTEIUICKTYAIbHBIX U AKCIEPUMEHTATBLHBIX UCCIIEI0BAaTENbCKUX 3a/1a4. B
LEJIOM COJAEpKaHUEe y4yeOHOro mpeamera «XUMHS» AaHHOTO YPOBHS H3Yy4YCHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHusT (PUIOCOPCKUX UM, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTraHWYECKOI0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, TI03HABAEMOCTh IIPUPOJIHBIX SABJICHUHN MMyTEM IKCIIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUYECKHUX MpoOieM, a
TakKe MpoOJeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COollepKaHUsI M TOCTPOCHUS TpeaAMeTa MpeaycMaTpuBarOT (QopMUpOBaHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOMNX 0a30BO€ 3HAYEHHUE JIJISl PA3IMYHbIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHYECKOW U
MCCIIEIOBATENbCKON JEATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHusi XUMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU OMPEICICHUN
COJIEPKATEIIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHHUs MpeAMETa HalpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAUYECKOU TOYKHM 3PEHHUS TAKOW IIOAXOJ K OIPEIEIICHUIO LEJIEH W3yYEHUS
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEIAMHU W3Y4YEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBIsIIOTCSA:

e (QopMHuUpOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUHM KaK  BaKHCHIICH
COCTABIIIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHUS U CTAHOBJICHUS;



e (opMHpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIINN, HEOOXOTUMBIX JIJIsl IPUOOPETEHHS YMEHHIA
OPHECHTUPOBAThCS B MHUPE BEIIECTB M XMUMHYECKUX SIBJICHHUN, MMEIOIIUX
MECTO B IIPUPOJIC, B IPAKTHUECKOHN 1 MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH M CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMU TMPHOPUTETAMH B CHUCTEME CpeAHero oOmiero oOpasoBanus. CeromHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusi OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTEIbHON OpraHu3aluu, BIIAJCIONIET0 HE HabOpoM
3HaHWH, a (QYHKIHMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCO0AMH U YMEHHSIMHU
AKTHUBHOTO TOJIYYEHHUS 3HAHUHM U IPUMEHEHHS UX B PEAIbHOW KHU3HH IS PEeIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM NIpH H3YYCHUU MTPEIMETa «XUMUSD) JOMHUHHUPYIOIIEEe 3HAYCHNE
nproOpeTaroT TaKKue HeNU U 3a/1a41, KakK:

amanTanys oO0y4aromuxcs K yCIOBHAM MHAMHYHO Pa3BHUBAIOLIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
peIIeHHI B KOHKPETHBIX KU3HCHHBIX CHTYAIlUsX, CBSI3aHHBIX C BEIICCTBAMHU U UX
pUMEHEHHEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINyuHBIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKU MHQOpMALIHH,
HEOOXOIUMBIX ISl TPUOOPETEHUS OTIBITA IS TEILHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B TO3HAHWHM XUMHUH, a TaKKe JUIS OLEHKH C IMO3UIMA JKOJOTHYECKOU
0e30macHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUaIOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS TI0 XMMHHU B COOTBETCTBHH C KU3HECHHBIMH TMOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHH IS TIOMCKA M aHalu3a yuyeOHOH U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPH TUIAHUPOBAHUU W TIPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTM B TyMaHHUCTHYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM



palMOHATBHOTO MPUPOAOIIOIB30BAHNUS, TOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3J0POBBIO, a TakXKe MNPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW Ui TPUHSTUS TPAMOTHBIX pEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHOM maHe cpemHero oOmero oOpa3oBaHUS TMpPEAMET «XUMUS
0a30BOro YpOBHS BXOJUT B COCTaB IpeIMETHOM 00nacTu «EcTecTBEHHO-HAay4YHbIE
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUU, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBanus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hefeno), B 11 kinacce — 34 gaca (1 gac B Heemio).



COAEPXAHUE OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMeTr opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOCHHsSI OPraHMYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne 0 Ki1acCU(pUKALMK OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTeprUaaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOIOJEHUE M ONUCAHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuu (MJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomyyeHue CHUHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHUe. Tomnyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noayueHue u npumernerue. TOKCUIHOCTh ApEHOB.
['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IHMYHBIM
KJIaccam.



[IpupoaHble MCTOYHUKH YIVIEBOAOPOAOB. IIpupoaHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKU), mupoau3. IIpomykTbl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHHUE C 00pa3liaMu TIaCTMACC, Kay4yKoB U pe3uHbl, Koyiekiuu «Hedtoy
U «YT0JIb», MOJEIMPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 0O0BEMAa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWM C AaKTUBHBIMU METaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroatoMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LICJIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklus Ha MHOIOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, auneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TTpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘uaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyicaxapubl). ['oko3a — MpocTemmii MOHOCaXapul: OCOOCHHOCTA CTPOCHUS
MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,



OpoO’KeHHUE TIIOKO3bl), HAX0XKACHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas POJIb.
®dotocunre3. PpyKTo3a KaK U30MEp TIIOKO3bI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IIPEBPAIICHUIA:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aummomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEAKIMH 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusndeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benkn kak NpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHECHMS. IlepBuyHas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC PEaKIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3alliU, CPEIHSS MOJICKYJIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB.

MexnpenMeTHbIE CBA3H.

Peanusannst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU TSI OTIAEITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHbIE TIOHITHS: SIBICHUE, HAYYHBIA (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAOII0ICHNE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyIIa,
PHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIeBOABI, JKHUPHI,
(hepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbI€, TOILUIMBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KUIIACC
OBIIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepnoanueckuii 3aKoH u [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M [lepumoanveckol CuUCTEMBbI
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYCHUE NIEPUOIMUECKOT0 3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPHUIATEIBLHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIXx cucTteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10J11 BEHIECTBA B pACTBOPE.



Knaccudukanus HEOPraHU4EeCKUX COEMHEHUM. Homenxknatypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHECHUS W MPEBPAILLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUYeCcKOoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

OnexTponutuyeckas auccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUIN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATLHOTO UHINKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pEaAKLIUMN.

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucrteMe XUMHUYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckne cBoricTBa MeTaioB. CIuiaBel METaJUIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OOmue crnocoObl nonydeHus: MetamioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATOMUHHUSA C PACTBOpaAMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUA ¥ KU3Hb

Ponp xumumn B o0ecned4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAIbHbIE
ynoOpeHus.

XAMHSLT W 30pPOBBE YEJIOBEKA: IpaBUJa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUH B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUU OOmEeH W
HEOPraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK U TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIsl OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SBJIICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, M™Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadus: MuHEpABI, TOPHBIC TOPOJIBI, TIOJE3HBIC UCKOTIAEMBbIC, TOTLIINBO,
peCypCHlI.

TexHOmorus:: XMMHYECKAsT MPOMBIIUIEHHOCTb, METAJUIYPIrus, MPOWU3BOJCTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHs» Ha YPOBHE CPEIHEr0
o011ero 00pa3oBaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4YKM€ MOTUBALIUU K OOYUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJICTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYLIMMU LIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMAMH W  TPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpOIeccam
CaMOMO3HAHUsl, CaMOpPAa3BUTUA M HPABCTBEHHOTO CTAaHOBJIEHUS JMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOH JEATEIILHOCTH MPHU CO3JaHUHU YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBUM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOMoiIeHUs TpaBWil 0O€30MacHOr0 OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PEIICHUM MPaKTUYECKUX 3adad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;



YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaraM TPYyJA0BOH JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

AKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CPEbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHH XUMHUHU  JIJIs
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIL30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
IPUPOIHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JCHCTBUM U MPEIOTBPAILIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YyMEHHUS aKTHUBHO TMPOTUBOCTOSATH UACOJIOTUHU
xemogoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBJICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHUH MEIUIUHBI, OOCCIECYCHUH YCIOBUN
YCHEUTHOTO TPY/Ia U AKOJOTUYECKU KOM(POPTHOM KU3HH KaXKIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JJIS aHATN3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MTOTYYEHUS IOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCITOJIb30BaTh XUMHUYECCKUEC 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCleJ0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIEC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATbHON KOMITETEHIIUN 00YyYaronXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NO3HABaTeJIbHbBIMH
HeHCTBUAMM:

1) 0a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh LEIN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM HPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKKW TMOHSATUA W YCTAHABIMBATH MX B3aWMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB M
XUMHYECKUX PEaKIIU;



yCTaHABIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXKAY HM3yd4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXKICHUS (MHIYKTUBHBIC, EAyKTUBHEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCIIOJIb3yEMbIC B XUMHH CHMBOJIMYECKHEC
(3HAKOBBIC) MOJIEITH, TIPEOOPA3OBHIBATH MOICIIBHBIE TIPEICTABICHUS — XUMUYCCKUAN
3HAK (CUMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEIICHUU Y4eOHBIX TMO3HABATEIbHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICIbHBIC MPEJACTABICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMbIX BEIIECTB U XUMUYCCKUX PEAKITHH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

bOopMyIMpPOBATh MEN U 33191 UCCIICTOBAHMS, HCTIOIL30BaTh MIOCTABIICHHBIC
U CaMOCTOSTEIHHO C(OPMYyIHpPOBAaHHBIE BOIPOCH B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHKS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U TPOBEIACHMUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJIOM
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro Pe3ynbTar, (opMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTHUSCKUX 3a7a4, IPUMEHCHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHWKAX HWHPoOpManuu (Hay4dHO-
MOMYJISIpHAsT JIUTEparypa XUMHUYECKOTO COJICP)KAaHMS, CIPABOYHBIC ITOCOOMS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI MPU TIOUCKE H
orbope wuHbOpPMAIUM, HEOOXOAWMOW JJIsI BBIMOJHEHMs YYEOHBIX 3ajay
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JMarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);



WCITOJTh30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPU PAOOTE C XUMUIECKOM
uH(pOpMaIMeli: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJE IUaora W/viH
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJHEHHS MPEJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMEH PE3yJIbTATOB MO3HABATEIBHON EATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOTHEHUHN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOU PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro MpoekTa U POopMyIUpPOBATH BBHIBOIBI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJiaieHNe YHUBEPCATbHBIMH PEryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau W 3ajladyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHaIu3a u
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3ylabTaTbl OCBOCHHUS Kypca «OpraHuueckas XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM /I PEIIeHUs] MPAKTUYECKUX 3a/1ad U IKOJOTHIECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOI cpefe;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHUM, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIATralOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, JICKTPOOTPUIIATETILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS IPYIINa, pauKall,
MU30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIIEBOAOPObI, KUCIOPO U



a30TCOJIEPXKAIINE COCIUHEHUS, MOHOMEp, IOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSA); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXalue B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHHUM BBISIBIISATh XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYI0 CHUMBOJIUKY JIJIsI
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBAThH MPUHAJIEHKHOCTH H3YUCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeTIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOPOAbl, KHCJIOPOA U a30TCOJIECpPKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS II0
cucremarndeckoir HoMeHknatype (IUPAC), a taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (HopMabIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAsI KUCJIOTA, TII0K034,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUJBl XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. BytiepoBa 1151 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3HUECKUE
M XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEIECH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTHIICH, TIPOIUJICH, alleTUJIeH, OyTanuen-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJI, dTaHOJI, STUJICHIJIMKOIb, TJIULEPUH, PeHoI,
aueTaabJerul, MypaBblHasi U YKCyCHas KMCIIOTHI, IJIK0KO03a, KpaxmaJl, LEJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIKOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HUMU
YpPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIHUA C HUCIOJIb30BaHUEM

CTPYKTYPHBIX (OpPMYI;



c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHHUKH YTJIEBOIOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA ra3, Yrojib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUYECKOE
MPUMEHEHHUE TTPOJIYKTOB NEPEpabOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YyUYEHUU BEILIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSAMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypaiys OCJIKOB IIPU HArpeBaHUM, IIBETHHIE PEAKIIMU OCJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMU H
7a00paTOpHBIM ~ O0OpYAOBaHHEM, TMPEACTABIATh PE3yJIbTAaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(dbopMyIUpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbS M OKPY’KaIOIEeW MPUPOIHON Cpellbl, 0CO3HABAThH
OMAacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbici Tokazatens [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3ACHCTBHS Ha OpPraHU3M
YeJIOBEKa;

JUIsT 00YyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;



JUISL CAENBIX H  CHA0OBWISIIMX OOYYaIOIIMXCSA: YMEHHE HCIIOIh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rPAMOTHOCTH, HEOOXOJIMMOM JJIl pEeLIEHUS] MPAKTUYECKHUX 3a/1ad U HKOJOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U MPUPOJHOM CpenE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPHUIATENBHOCTD, CTEIIEHb OKHUCIICHUS, XUMHAYECKasl CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUNBl XUMHYECKHX  PEAKLUH, PacCTBOpP, JJIEKTPOJUTHI, HEJICKTPOIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluuy, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUS dHEPIUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
coCTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIHLHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IMPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHus (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETaIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COSAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BeElIlecTBa (aTOMHAsi, MOJEKYJpHasd,



MOHHAasI, METAJJTMYECKAs1), XapaKTep CPe/bl B BOJHBIX PACTBOpAX HEOPTaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBYy K ONpPEACIEHHOMY KiacCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBa — METa/UIbl M1 HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKkoHa [1.
N. MenaeneeBa u IEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOLIYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITNH;

chOpPMHPOBAHHOCTh YMEHHUHN XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MenueneeBa, WCIONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
WU3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUU IO MepuoiaM u
rpynnam I[lepuoandeckon cucremsl xuMuaeckux anemeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETUYECKOW CBSA3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMUHbIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarupyrolinxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peakiuu, y9acTUIO KaTajanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT J0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIIIEC
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pPacKpbiBaTh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAaHOBUTEHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuy OT pa3InYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOI0 PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

cOPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAay4YHBIX MNPHUHIUIMAX H
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOTO ITPOU3BO/ICTBA;



c(hOPMHUPOBAHHOCTh yYMEHHUIH TPOBOJIUTH BBIYHCICHHSI C HCIOIH30BAHUEM
MOHSATHUSI «MACCOBasi 10JIsl BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHUH ra30B MpU
XUMUYECKUX PEAKIUSIX, MAcChl BEIIECTBA WM 00BbEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUEe MEePOKCHUIA BOAOPOJAa B NMPHUCYTCTBUM KaTalu3aTopa,
ONpENICJICHHE Cpelbl PACTBOPOB BEMIECTB € MOMOILIBI) YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peakluy MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEakIMu Ha Cyiab(aT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metauib»y U «HeMeTtanb») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKINI U (POPMYITHUPOBATH BEIBOIBI HA OCHOBE 3THX
PE3YJIBTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJy4aeMyl) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBWa  AKOJIOTHYECKU
11e71eco00pa3HOTO TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOWIEH MPUPOIHON CpeIbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHITh Ha mOpuMmepax CrnocoObl YMEHBIICHUS U
MpEeAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS HA OpraHU3M YEJIOBEKa;

JUIs O0y4YaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS. CJENBbIX W CIa0OBHISIIMX OOYYaloIIMXCS: YMEHHE UCIOJIh30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMUYeCKuX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoaunuecTBO 4acoB
HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTebHbIE
n/ Konrtpoann IpakTHYecK
TeM MPOrpaMMabl Bcero pecypchl
n ble padoThbI ue padboTbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer opraHuYeCcKON XUMUU.
Teopus crpoeHus ) .
1.1 p p . 3 0 0 https://resh.edu.ru/subject/lesson/6149/main/
OpFaHI/IquKI/IX COCINMHCHNUN A
M. bytneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
https://resh.edu.ru/subject/lesson/6151/main/
TIpeiebHbe YETEBOI0DOIb — https://paramitacenter.ru/index.php?g=content/eksperim
2.1 p yr p 2 0 0 ent-po-himii-gorenie-tverdyh-uglevodorodov
allkaHel https://paramitacenter.ru/index.php?g=content/eksperim
ent-po-himii-gorenie-metana
https://resh.edu.ru/subject/lesson/5412/main/
Helpe 1e/IbHbIe YIIEeBOIOPOIL: https://paramitacenter.ru/index.php?g=content/eksperim
2.2 p yr p ' 6 0 1 ent-po-himii-prisoedinenie-broma-k-alkenam
AJTKCHBI, aJIKA/IHCHDI, aITKIHBI https://paramitacenter.ru/index.php?q=content/eksperim
ent-po-himii-poluchenie-etilena-i-ego-gorenie
https://resh.edu.ru/subject/lesson/4775/main/
https://paramitacenter.ru/index.php?g=content/eksperim
2.3 ApoMaTnyecKkue yriieBoAaopo bl 2 0 0

ent-po-himii-izuchenie-fizicheskih-svojstv-benzola

https://paramitacenter.ru/index.php?g=content/eksperim



https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6151/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-gorenie-tverdyh-uglevodorodov
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-gorenie-tverdyh-uglevodorodov
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-gorenie-metana
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-gorenie-metana
https://resh.edu.ru/subject/lesson/5412/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-prisoedinenie-broma-k-alkenam
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-prisoedinenie-broma-k-alkenam
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-etilena-i-ego-gorenie
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-etilena-i-ego-gorenie
https://resh.edu.ru/subject/lesson/4775/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-izuchenie-fizicheskih-svojstv-benzola
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-izuchenie-fizicheskih-svojstv-benzola
https://paramitacenter.ru/index.php?q=content/eksperiment-po-

ent-po- himii-bromirovanie-benzola
https://paramitacenter.ru/index.php?g=content/eksperim
ent-po-himii-hlorirovanie-benzola

[IpupoHbIE UICTOYHUKHU

24 YIJIEBOAOPOJOB U UX 3 https://resh.edu.ru/subject/lesson/6148/main/
nepepaboTka
Hroro mo pazneny 13

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

3.1

VYrieBoabl

https://resh.edu.ru/subject/lesson/6150/main/150691/
https://paramitacenter.ru/index.php?g=content/eksperim
ent-po-himii-kachestvennaya-reaktsiya-glyukozy-s-
gidroksidom-medi-ii
https://paramitacenter.ru/index.php?g=content/eksperim
ent-po himii-dokazatelstvo-nalichiya-gidroksilnyh-
grupp-v-saharoze

https://paramitacenter.ru/index.ph
p?qg=content/eksperiment-po-
himii-poluchenie-i-svojstva-nitrotsellyulozy himii-
okislenie-glyukozy- ammiachnym-rastvorom-
oksida- serebra-i
https://resh.edu.ru/subject/lesson/5413/main/

3.2

Cnuprel. ®enon

https://resh.edu.ru/subject/lesson/4769/main/
https://resh.edu.ru/subject/lesson/https://paramitacenter.
ru/index.php?g=content/eksperiment-po-himii-
kachestvennaya-reaktsiya-na-etanol5727/main/
https://paramitacenter.ru/index.php?gq=content/eksperim
ent-po-himii-kachestvennaya-reaktsiya-na-fenol

3.3

Anwsaerunsl. KapboHoBbie
KUCIOTHI. CIOXKHbBIE dPUPHI

https://resh.edu.ru/subject/lesson/4776/main/
https://resh.edu.ru/subject/lesson/5952/main/150635/



https://paramitacenter.ru/index.php?q=content/eksperiment-po-
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https://paramitacenter.ru/index.php?g=content/eksperim

ent-po-himii-poluchenie-i-svojstva-nitrotsellyulozy

https://paramitacenter.ru/index.php?g=content/eksperim

ent-po-himii-poluchenie-uskusnoetilovogo-efira

https://paramitacenter.ru/index.php?g=content/eksperim

ent-po-himii-obrazovanie-nerastvorimyh-kaltsievyh-

solej-zhirnyh-kislot

https://paramitacenter.ru/index.php?g=content/vzaimod

gjstvie-oleinovoj-kisloty-s-bromnoj-vodoj

https://paramitacenter.ru/index.php?g=content/eksperim

ent-po-himii-vzaimodejstvie-uksusnoj-kisloty-s-

metallami

https://paramitacenter.ru/index.php?g=content/eksperim

ent-po-himii-rastvorimost-v-vode-razlichnyh-

karbonovyh-kislot

https://paramitacenter.ru/index.php?g=content/eksperim

ent-po-himii-kachestvennaya-reaktsiya-na-aldegidy-s-

gidroksidom-medi

Hroro no pazneny

13

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus1

AMUHBI. AMUHOKHCIIOTEL.

https://resh.edu.ru/subject/lesson/4743/main/

https://paramitacenter.ru/index.php?g=content/eksperim
ent-po-himii-izuchenie-fizicheskih-svojstv-anilina
https://paramitacenter.ru/index.php?g=content/eksperim

4.1 3 ent-po-himii-otnoshenie-aminokislot-k-indikatoram
benkn https://paramitacenter.ru/index.php?g=content/eksperim
ent-po-himii-ksantoproeinovaya-reaktsiya-na-belki
https://paramitacenter.ru/index.php?g=content/eksperim
ent-po-himii-biuretovaya-reaktsiya-belkov
Hroro 1o pasneny 3
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Paspnen 5. BeicOKOMOJIEKYAISIpHbBIE COCUHEHUS

IInactmaccel. Kayayku.

51 2 https://resh.edu.ru/subject/lesson/6095/main/
Bonokna
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/6095/main/

11 KJIACC

HaumenoBanue pa3jaesioB

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/m Kourpoububie | IIpakTuyeckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CTpoeHue aTOMOB.
Ilepronnueckuii 3aKOH U
1.1 [Tepuoauueckast cucrema 3 0 0 https://resh.edu.ru/subject/lesson/6479/main/
XUMHUYECKHUX 3JIeMEeHTOB /JI.
. MenneneeBa
19 Crpoenue BemecTna. 4 0 0 https://resh.edu.ru/subject/lesson/6332/main/
' MHoroo0Opasue BelecTB https://resh.edu.ru/subject/lesson/5581/main/151084/
13 U — 6 1 1 https://resh.edu.ru/subject/lesson/4938/main/
' peaKiu https://resh.edu.ru/subject/lesson/5912/main/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/subject/lesson/3493/main/
https://resh.edu.ru/subject/lesson/5814/main/151240/
2.1 Merannsl 6 0 1 https://resh.edu.ru/subject/lesson/3534/main/
https://paramitacenter.ru/index.php?g=content/video-
repetitor-neorganicheskaya-himiya
https://resh.edu.ru/subject/lesson/5939/main/
29 HeMeTanL 9 1 1 https://resh.edu.ru/subject/lesson/5913/main/151350/
' https://paramitacenter.ru/index.php?g=content/video-
repetitor-neorganicheskaya-himiya
C . .
2.3 BA3b HEOprafaecix 1 2 0 0 https://resh.edu.ru/subject/lesson/4960/main/
OpFaHI/I'-IeCKI/IX BCIIIECTB
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https://resh.edu.ru/subject/lesson/5912/main/
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https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya
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https://resh.edu.ru/subject/lesson/4960/main/

https://resh.edu.ru/subject/29/11/

Hroro no paszneny 17 https://paramitacenter.ru/index.php?q=content/video-
uroki-po-himii
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMHUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/main/151489
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://resh.edu.ru/subject/29/11/
https://paramitacenter.ru/index.php?q=content/video-uroki-po-himii
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https://resh.edu.ru/subject/lesson/3504/main/151489




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos
Ne Hara
Kountpoa IIpakTHye
n/ | Tema ypoka Bce usyye DJIeKTpOoHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypchl

bHbIE CKHe
1 ro HUA

padoThI padoThI

[Ipenmer
OpraHUYeCKOU

XHMHH, c¢ 1 0 0 https://resh.edu.ru/subject/lesson/6149/main/

BO3HUKHOBEHHUE,
pa3BUTHE U
3HAYEHUE

Teopus
CTPOCHUS
OpPraHUYECKUX
2 coequHEHnH A. 1 0 0 https://resh.edu.ru/subject/lesson/6149/main/
M. bytneposa,

€€ OCHOBHEIE
OJIOKEHUS

[IpencraBinenue
0
KJIacCU(pUKALUN
OpPraHUYeCcKUX

3 BELIECTB. 1 0 0 https://resh.edu.ru/subject/lesson/6149/main/
Homenkiarypa
(cuctemaTnuecka
) U

TPUBHUAJIBHBIC



https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/
https://resh.edu.ru/subject/lesson/6149/main/

Ha3BaHUs
OpTraHU4YE€CKUX
BC€IICCTB

AJIKaHBI; COCTaB
U CTPOCHUE,
TOMOJIOTHYECKUI

pAaa

https://resh.edu.ru/subject/lesson/6151/main/

MertaH u 3TaH —
IIpOCTENIINE
MIPEJCTaBUTETHN
aJIKaHOB

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
gorenie-metana
https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
gorenie-tverdyh-uglevodorodov

AJIKEHBI; COCTaB

Y CTPOEHUE, https://resh.edu.ru/subject/lesson/5412/main/

CBOICTBa

OTUIICH U

NPONUJIEH — https://resh.edu.ru/subject/lesson/541https://paramitacenter.ru/index.p
MPOCTENIINE hp?qg=content/eksperiment-po-himii-poluchenie-etilena-i-ego-
MPEICTaBUTENN gorenie2/main/

AJIKEHOB

IIpakTrueckas

pabota Ne 1.

«ITonyuenue https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
JTUJICHA U poluchenie-etilena-i-ego-gorenie

U3y4YEHHUE €ro

CBOMCTB»

AnkanueHsl.

byraguen-1,3 u
METUIOYTaueH-
1,3. ITonyuenune
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https://resh.edu.ru/subject/lesson/541https:/paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-etilena-i-ego-gorenie2/main/
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CHUHTETUYECKOIO
KaydyKka u
PE3UHBI

10

ANKHHEL cocTaB
1 0COOEHHOCTHU
CTPOCHHSI,
TOMOJIOTHYECKHUI
pan. AueTuieH
— MPOCTEHIINIA
MpEACTaBUTENh
AJIKKHOB

11

Brruucnenus mo
YPaBHEHUIO
XUMHYECKOHN
peakuuu

12

ApeHbl: 6eH301 U
TOJIYOII.
Toxkcu4HOCTH
apeHOB

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-

bromirovanie-benzola

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-

izuchenie-fizicheskih-svojstv-benzola

13

I'eneTnueckas
CBSI3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIUAX
K pa3IuYHbIM
KJaccaM

14

IIpuponusie
VMCTOYHHMKHU
YIJI€BOIOPOAOB:
MIPUPOJHBIN ra3 u

https://resh.edu.ru/subject/lesson/6148/main/170465/
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https://resh.edu.ru/subject/lesson/6148/main/170465/

MOy THBIE
He(TsHBIC Ta3kbl,
He(Th U
MPOJIYKTHI €€
nepepadoTKu

15

[Ipupoansie
UCTOYHUKHU
YIJI€BOAOPOAOB:
HOPUPOIHBIH ra3 u
MIOITyTHBIC
HE(TSHBIE Ta3bl,
HEPTH U
HPOAYKTEI €€
nepepaboTKu

https://resh.edu.ru/subject/lesson/6148/main/170465/

16

Kontponbnas
pabora o
pasneny
«YTIEeBOOPOIBI
»

17

[Ipenenbuble
OJIHOATOMHBIE
CIIUPTHI:
METaHOJI U
JTaHOIL
Bonopoanas
CBA3b

https://resh.edu.ru/subject/lesson/4769/main/
https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
vzaimodejstvie-spirtov-s-metallicheskim-

natriem

18

MHuoroaromMubie
CIIUPTHL:

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
vzaimodejstvie-mnogoatomnyh-spirtov-s-gidroksidom-medi



https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/4769/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-vzaimodejstvie-spirtov-s-metallicheskim-
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-vzaimodejstvie-spirtov-s-metallicheskim-
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https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-vzaimodejstvie-mnogoatomnyh-spirtov-s-gidroksidom-medi

OTUJICHTJINKOJIb U

TJIHICPUH
denor:
CTpPOCHHUE
MOJICKYIJIbI, https://resh.edu.ru/subject/lesson/5727/main/150581/
19 buzndeckue u https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-
XUMHYECKHE kachestvennaya-reaktsiya-na-fenol
CBOMCTBA,
MIPUMEHEHHUE
AJnbnerunmr: ) ]
(opManbIeri https://resh.edu.ru/subject/lesson/4776/main/
20 p https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
AUCTaIBACTHA. kachestvennaya-reaktsiya-na-aldegidy-s-gidroksidom-medi
AneroH
OIHOOCHOBHBIE
npeaciIbHbIC ) )
https://resh.edu.ru/subject/lesson/4769/main/
KapOOHOBBIE i . . -
21 https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
KHUCJIOTHI: ] .. . 3
vzaimodejstvie-uksusnoj-kisloty-s-metallami
MypaBbHUHAas U
YKCYCHast
IIpaxTHueckas
pabota Ne 2.
99 «CBoMicTBa https://paramitacenter.ru/index.php?g=content/video-repetitor-
pacTBopa organicheskaya-himiya
YKCYCHOM
KHACJIOTEDY
CreapuHoBas u https://paramitacenter.ru/index.php?g=content/vzaimodejstvie-
93 OJIEMHOBas oleinovoj-kisloty-s-bromnoj-vodoj

KHCJIOTHI, KaK
npeacCTaBUTCIIN

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
rastvorimost-v-vode-razlichnyh-karbonovyh-kislot
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BBICIIIUX
KapOOHOBBIX
KHCJIOT

Mpruia kak conu

BBICIIUX
24 KapOOHOBBIX https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
KHCJIOT, UX obrazovanie-nerastvorimyh-kaltsievyh-solej-zhirnyh-kislot
MOIOIIIEe
JIICUCTBUE
CrnosxHble 3upsl
KakK
MIPOU3BOHBIC
o5 KapOOHOBBIX https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
KHCJIOT. poluchenie-uskusnoetilovogo-efira
I'maponus
CJIOXKHBIX
3¢upoB
Kupsr:
TUJIPOJIN3,
26 MIpUMEHEHUE, https://resh.edu.ru/subject/lesson/5952/main/150635/
OuoJioruyeckas
POJIb KUPOB
VIIeBOIBL: https://resh.edu.ru/subject/lesson/6150/main/150691
cocTas, https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
KnacenpHKaIsL. dokazatelstvq-nalichiva-qidroksiInvh-qrupp-v-saharo?e o
27 . https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
Baxcueitume okislenie-glyukozy-ammiachnym-rastvorom-oksida-serebra-i
MpEACTABUTCIH: https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-
TJII0K03a,

kachestvennaya-reaktsiya-glyukozy-s-gidroksidom-medi-ii



https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-obrazovanie-nerastvorimyh-kaltsievyh-solej-zhirnyh-kislot
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-obrazovanie-nerastvorimyh-kaltsievyh-solej-zhirnyh-kislot
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-uskusnoetilovogo-efira
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-uskusnoetilovogo-efira
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-dokazatelstvo-nalichiya-gidroksilnyh-grupp-v-saharoze
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-dokazatelstvo-nalichiya-gidroksilnyh-grupp-v-saharoze
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-okislenie-glyukozy-ammiachnym-rastvorom-oksida-serebra-i
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-okislenie-glyukozy-ammiachnym-rastvorom-oksida-serebra-i
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-kachestvennaya-reaktsiya-glyukozy-s-gidroksidom-medi-ii
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-kachestvennaya-reaktsiya-glyukozy-s-gidroksidom-medi-ii

bpykTo3a,
caxaposa

Kpaxman u
LEJUII0JI03a KaK

https://resh.edu.ru/subject/lesson/5413/main/

28 https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
TPHPOJIHBIC poluchenie-i-svojstva-nitrotsellyulozy
IMOJIMMEPHBI
Kontponbnas
pabora o
pazueny
29 «Kucnopoacoaep
JKalye
OpPraHu4cCKue
COCONHCHUA
https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
AN vzaimodeistv.ie-aniIina—s-§olvanoi-kislotoi _ o
’ https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
30 MCETHIIAMUH 1 poluchenie-dimetilamina-i- €go-
AHMIH goreniehttps://paramitacenter.ru/index.php?g=content/eksperime
nt-po-himii-izuchenie-fizicheskih-svojstv-anilina
AMHHOKHCIIOTBI
KaK aM(oTepHbIe
OpPraHUYeCKHe https://resh.edu.ru/subject/lesson/4743/main/
31 COCIMHEHMS, X https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-
OUOJIOTHYECKOE otnoshenie-aminokislot-k-indikatoram
3HA4YCHUC.
IlenTuapl
benku kak https://resh.edu.ru/subject/lesson/4743/main/
32 IIPUPOJIHBIE https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-

BBICOKOMOJICKYJIA

ksantoproeinovaya-reaktsiya-na-belki



https://resh.edu.ru/subject/lesson/5413/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-i-svojstva-nitrotsellyulozy
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-i-svojstva-nitrotsellyulozy
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-vzaimodejstvie-anilina-s-solyanoj-kislotoj
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-vzaimodejstvie-anilina-s-solyanoj-kislotoj
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-dimetilamina-i-
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-dimetilamina-i-
https://resh.edu.ru/subject/lesson/4743/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-otnoshenie-aminokislot-k-indikatoram
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-otnoshenie-aminokislot-k-indikatoram
https://resh.edu.ru/subject/lesson/4743/main/
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-ksantoproeinovaya-reaktsiya-na-belki
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-ksantoproeinovaya-reaktsiya-na-belki

pHBIE
COCIMHEHUSA

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-

biuretovaya-reaktsiya-belkov

33

OcCHOBHBIC
MIOHSTHS XUMHUHU
BBICOKOMOJIEKYJIsI
PHBIX
COCIMHEHUN

34

OCHOBHBIC
METOAbI CHHTE3a
BBICOKOMOJIEKYJISI
PHBIX
COCIUHEHUN.
IInacTmaccsl,

Kay4yKH,
BOJIOKHA

https://paramitacenter.ru/index.php?g=content/eksperiment-po-himii-

poluchenie-plastmass

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34



https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-biuretovaya-reaktsiya-belkov
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-biuretovaya-reaktsiya-belkov
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-plastmass
https://paramitacenter.ru/index.php?q=content/eksperiment-po-himii-poluchenie-plastmass

11 KJIACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bcer | KonrTpouabn
0 ble paboThI

IIpakTHyeck
ue padoTbl

JlaTa
HU3y4YeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

XUMHYECKHH DJIIEMEHT.
ATOM. DneKTpoHHas
KOH(UTYpalus aTOMOB

https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/5911/main/

Ilepronnueckuii 3aKOH 1
Ilepronnueckas
CHUCTEMAa XMMHUYECKUX
sneMeHToB /. W.
MeHnneneeBa, ux CBs3b C
COBpPEMEHHOM Teopuei
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
U3MEHEHMs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB
U UX COEIMHEHHH 1o
TpyIIaM | Meproiam.
3HaueHue
MEPUOINIECKOTO 3aKOHA
¥ CHCTEMBI XUMHUYECKUX
snemenToB J[.W.
MeHieneeBa B pa3BUTUU
HaYKU

https://resh.edu.ru/subject/lesson/2049/main/

CtpoeHue BemiecTna.
Xumudeckas CBI3b, €€
BUJIbI; MEXaHU3MBbI

https://resh.edu.ru/subject/lesson/2048/main/



https://resh.edu.ru/subject/lesson/6479/main/
https://resh.edu.ru/subject/lesson/5911/main/
https://resh.edu.ru/subject/lesson/2049/main/
https://resh.edu.ru/subject/lesson/2048/main/

00pazoBaHus
KOBQJICHTHOH CBSI3H.
BonoponHas cBsi3b

BanentHocTs.
DIIEKTPOOTPULIATETLHOC
Tb. CTEIIeHb OKHUCIICHHMSL.
BemecTBa
MOJICKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/main/151
024/

[ToHsiTHE O MTUCTIEPCHBIX
cucteMax. MlcTuHHEBIE U
KOJUIOUTHBIE PACTBOPBI.
MaccoBas goas
BEIIIECTBA B paCTBOPE

https://resh.edu.ru/subject/lesson/4939/main/

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUH.
I'eneTnueckas CBsA3b
HEOPTraHUYECKHUX
BEILECTB, Pa3IUYHBIX
KJ1aCCOB

https://resh.edu.ru/subject/lesson/2440/main/

Knaccudukanmst
XUMHYECKHUX PEaKIUN B
HEOPraHUYECKOU 1
OpraHMYECKON XUMHUHU.
3aKOH COXpaHEHHUS
MAacChl BELIECTB; 3aKOH

https://resh.edu.ru/subject/lesson/4938/main/



https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/4939/main/
https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/4938/main/

COXpaHEHUS U
MpEeBpaLICHUs SHEPTUU
IPU XUMHUYECKHUX
peaxusax

CKOpOCTh peakiuu.
OOGpaTtuMbIe peaKIIHH.
Xumudgeckoe
paBHOBeCHE

https://resh.edu.ru/subject/lesson/2102/main/

https://resh.edu.ru/subject/lesson/2103/main/

10

[IpakTuyeckas pabora
Ne 1. «Bnusguane
pa3IUYHBIX (HaKTOPOB Ha
CKOPOCTh XUMHYECKOU
pEeaKIIIm

11

DNEKTPOIUTHYECKAS
muccouuanus. [lonarue
0 BOJOPOJTHOM
nokasarene (pH)
pactBopa. Peakiuun
MOHHOTO OOMEHa.
I'maponus oprannyeckux
¥ HEOPTaHUYECKHIX
BELIECCTB

https://resh.edu.ru/subject/lesson/1518/main/

https://resh.edu.ru/subject/lesson/5912/main/

12

OKHCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIE
peakmuu. [lonstue 06
AJIEKTPOJIH3E PACILIaBOB
U PacTBOPOB COJIEU

https://resh.edu.ru/subject/lesson/2104/main/

13

KonTponbnas pabota no
paznery



https://resh.edu.ru/subject/lesson/2102/main/
https://resh.edu.ru/subject/lesson/2103/main/
https://resh.edu.ru/subject/lesson/1518/main/
https://resh.edu.ru/subject/lesson/5912/main/
https://resh.edu.ru/subject/lesson/2104/main/

«Teopernueckue
OCHOBBI XUMUUN»

14

Mertamisl, ux
MOJI0KCHHUE B
Ileproanueckon
CHUCTEME XMMUYECKUX
snemenTtoB . U.
Meuneneesa u
O0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(duznyeckue cBoicTBa
METAaJIJIOB

https://resh.edu.ru/subject/lesson/3493/main/

15

CnnaBbl METaJIOB.
DIEeKTPOXUMUYECKUN
AL HAIPSDKEHUI
METaJUIOB

https://resh.edu.ru/subject/lesson/4961/main/

16

XHUMHYECKHE CBOMCTBA
BaYKHEHUIITNX METAJIOB
(HaTpwuii, kanui,
KaJIbIIHii, MarHuii,
AITIOMUHUI) U UX
COE€IUHEHUI

17

XUMHYECKHE CBOWCTBA
XpoMa, MeJIu U X
COEeTMHEHNN

https://resh.edu.ru/subject/lesson/3534/main/

18

XMUMHYECKHE CBOMCTBA
IIMHKA, JKeJIe3a B UX
COeTUHEHNN

https://resh.edu.ru/subject/lesson/3534/main/



https://resh.edu.ru/subject/lesson/3493/main/
https://resh.edu.ru/subject/lesson/4961/main/
https://resh.edu.ru/subject/lesson/3534/main/
https://resh.edu.ru/subject/lesson/3534/main/

19

[IpakTuyeckas pabora
Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX
3a7a4 10 TEME
«MeTamei»"

20

Hewmeramiel, ux
ITOJIO’KCHHUE B
ITepuoanueckoit
CHCTEME XUMHUUYECKUX
anemenTtoB /. U.
MeHneneena u
0COOEHHOCTH CTPOCHUS
aToOMOB

https://resh.edu.ru/subject/lesson/5939/main/

21

dusznyecKue CBOKUCTBA
HEMETAIIJIOB.
Annorponust
HEMeTaJuIoB (Ha
npuMepe KUCIopoa,
cepsl, pocdopa u
yriepoja)

https://resh.edu.ru/subject/lesson/5939/main/

22

XUMHYECKHE CBOUCTBA
rajioreHoB, Cepbl U X
COEeIMHEHUN

https://paramitacenter.ru/index.php?g=content/vi

deo-repetitor-neorganicheskaya-himiya

23

XUMHYECKHE CBOUCTBA
azoTa, pocodpa u ux
COEeTMHEHNN

https://paramitacenter.ru/index.php?g=content/vi

deo-repetitor-neorganicheskaya-himiya

24

XUMHYECKHE CBOWCTBA
yriiepo/ia, KpeMHHUS B UX
COeTUHEHNN

https://paramitacenter.ru/index.php?g=content/vi

deo-repetitor-neorganicheskaya-himiya



https://resh.edu.ru/subject/lesson/5939/main/
https://resh.edu.ru/subject/lesson/5939/main/
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya
https://paramitacenter.ru/index.php?q=content/video-repetitor-neorganicheskaya-himiya

25

[IpumeHenue
BaKHENIIINX HEMETAJLIOB
U UX COCTUHEHUN

26

O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
o Teme «HemeTaimie.
Brraucnenus no
ypaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHE
pac4€Thl

27

[TpakTuueckas padota
Ne 3. «Pemenue
OKCIIEPUMEHTATBHBIX
3aJ1a4 110 TeME
"Hemeraminl"»

28

KonTponbnas pabota no
TeMaM «MeTabel» U
«HemeTtamnbn»

29

Heoprannueckue u
OpPraHMYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHHYecKue
OCHOBaHUS

https://resh.edu.ru/subject/lesson/5913/main/

30

AmodorepHble
HEOPTraHUYECKUE U
OpTraHUYECKHE
COCIMHCHMUSI.
I'eneTnueckas CBI3b

https://resh.edu.ru/subject/lesson/4960/main/



https://resh.edu.ru/subject/lesson/5913/main/
https://resh.edu.ru/subject/lesson/4960/main/

HCOPTaHUYCCKUX 1
OpTraHU4YC€CKUX BEIICCTB

31

Ponp xumuu B
obecreueHun
3KOJIOTHYCCKOM,
SHEPreTUYECKON 1
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTHH MEIUITUHBI

https://resh.edu.ru/subject/lesson/3504/main/

32

[IpencraBnenus 06
00X HAyYHBIX
HPHHIIAIIAX
IIPOMBIIIIJICHHOTO
TIOJTyYCHUST BKHEHIIINX
BEILIECTB

https://resh.edu.ru/subject/lesson/3514/main/

33

Yenosek B Mupe
BEILIECTB U MAaTEPUAJIOB

https://resh.edu.ru/subject/lesson/3504/main/

34

XuMus 1 310pOBbE
yejJoBeKa

https://resh.edu.ru/subject/lesson/3504/main/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



https://resh.edu.ru/subject/lesson/3504/main/
https://resh.edu.ru/subject/lesson/3514/main/
https://resh.edu.ru/subject/lesson/3504/main/
https://resh.edu.ru/subject/lesson/3504/main/




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO
«M3marensctBo «IIpocBemenue»
* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. XUMMUS (6a30BbIit ypoBeHs). Peanuzarus tpedoBanuit ®I'OC ocHOBHOTO
oO1rero oopaszoBanus. Metogudeckoe nmocooue st

yuutens. - Mocksa, 2022.

2. A.M. Paneukuii. Xumus. JInnaktuueckuit Matepuai. 10-11 kmaccel: yueOHOe
nocobue A1 0011e00pa3oBaT. opranuzanuii: 6a3oBblil ypoBeHb / A.M.Pagenxuii.
— 6-¢ m3a. — M.: [Ipocsemenue, 2017

3. H.H.I'apa, M.B. 3yeBa. KoHTpoJibHbIE 1 TPOBEPOUHBIE pa0OTHI IO XUMHUH. 10-
11 kmaccer: Meton. ITocobue. — 4-e uz., crepeoturn. — M.: JIpoda, 2001

4. H.E.Ky3nenoBa. 3ajaunuk no xumuu: 10 Kiacc: 1js ydanyxcs
obmeob6pa3zosar. yupexaennit /H.E.Ky3nernosa, A.H.JIeBkun. — 2-¢ uzn. - M.
Benrtana-I"pad, 2015

5. A.H.JIeBkuH. 3agaunuk no xumuu: 11 kimacc: aist yuanuxcst 061meo0pas3onar.
yupexaeHun /

A.H.JIeBkun, H.E.Ky3nenoBa. — M.: Benrana-I"pad, 2015.- 240 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. POII https://resh.edu.ru/subject/29/

2.06pa3zoBarenbubiii EI'D-ientp "[lapamuta"
https://paramitacenter.ru/content/video-uroki-po-himii

3.bubnroreka Buacoypokos: https://interneturok.ru

4.VIHTepakTUBHBIC BUPTYaIbHBIC JJAOOPATOPHBIC U TIPAKTHUYECKUE PAOOTHI:
https://content.edsoo.ru/lab/ 5.CD Xumus 8-11 ximacc BupryansHast mabopatopust
5.@okchopa. Yueonuk: https://foxford.ru/wiki/himiya






