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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 OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuemnum npenogaBanus yaeOHOTO MpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsikenue
[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
«Xumusa» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBWJIM KOHIIENTYyalbHbIE MOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM 4YacThlo WX oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHHS MHPOBO33PEHHS M OOIIEH KYIbTYpHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJesieHbl B IMpOrpaMMe IO XHMHUHU C y4€TOM clHeUU(pHUKH HAyKl XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccutickoit denepammu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOJEHCTBYS C€ JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha peLIeHue INI0OaNbHBIX MPOOIEeM YCTOHYHMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb MU3Y4Y€HUS) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHEM.

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



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUHM U3 00LIeH XUMHH) U OpraHndeckor xumuu. @opMupoBaHHE NAaHHON CHUCTEMBbI 3HAHUU
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumusi» U «O0mias 1 Heopranmueckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENIETIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIIESCTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIUHEHHMH. B Kypce opraHMueckod XHUMHUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEAKIUU.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHI M TPUKIAAHOW XapakTep. OTU 3HaHUSA CIOCOOCTBYIOT TOHHMMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTUYECKUX MPHIOKEHUA XMMUU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
VMHTEJUIEKTYAJIbHBIX U JKCIEPUMEHTAIBHBIX HMCCIIEJOBATEIbCKUX 3a/1a4y.B 1enom conepxkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHuaIbHOE €UHCTBO HEOPraHUYECKOTO M OPraHMYECKOTro MHUpa, 00YyCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOoOIeM, a Takke mpobiem cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaoT (OPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUHN, UMEIOIIHX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM AEITEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUYU XUMUH.



B mpakTuke npemnoaaBaHus XMMUU Kak Ha ypOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, Tak U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJULIIMOHHO Tpu3HAETcs (HOPMUPOBAHME OCHOB XUMHUECKOW HAyKM Kak OOJIacTH
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKUX PEaKIUH, HEOOXOUMBIX JUISI IPHOOPETEHUS YMEHHA OPHUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCHEPUMEHTa, COOJIIOACHUEM TMpaBuil Oe3011acHOTO
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero oOpazoBaHus. CeroaHss B TPEMNOJIaBaHUM XHUMHUU B OOJIBIIICH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE coJepkaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHANBHON I'PaMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

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

ajanrtanus  OOydaloIIUXCcsl K  YCIOBUSM  JMHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOy4alOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JEeSITeNFHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHUM XWMUH, a TaKXkKe IS OICHKHU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPEeTaTh HOBBIE 3HAHUA 1O XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTaHUE Y OOydJarommxcss YyOeKIEHHOCTH B TYMAaHHCTHUYECKOW HAIPaBICHHOCTU
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKC HpI/IO6p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAaHUN AJId IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

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

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
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
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHble (POPMYJIBI OpPraHMYECKUX BellecTB. ['omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEIUHEHHM (cucreMaTudeckas) M TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEIECTB, HaOII0JIeHWe U OMNHCAHHME JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MUecKWe M XUMHUYECKHE CBOWCTBA (peakiuu 3aMelleHUus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATALIUN, OKUCIECHUS U MOJIMMEpPHU3aLiN), TOyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psii. ALETHUIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE U XUMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmueckas CBA3b MEXIY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKHM, KaTamuTHUECKHil), mupoan3. [IpoaykTsl nepepaboTku HePTH, UX TPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE ITUJIEHA U U3YyUEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opranu4eckne coeJuHeHUs

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKUE CBOWCTBA (PEakIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPEHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAJNIaMH, Ka4eCTBEHHAsI Peaklus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbl U Kemouwvl. DOpMaNbAETHI, alETadbJACTHI: CTPOCHHE, (QHU3HUYECKHE U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE ¥ XUMHUYECKHIE CBOMCTBA (CBOWCTBA, OOIIME IS Ki1acca KUCIIOT, PeaKIns
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX APUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammojeicTtBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoaHsie noauMepbl. CTpoeHHne Kpaxmalia U LEeJUITIONI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CHUPTOB, KAYECTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammonelicTBue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMM, CPEIHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJICHHE, HAyYHBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHHME BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE MTOPObI, MOJIE3HBIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, MOJYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeiesieHds IEKTPOHOB M0 OPOHMTAIIM B aToMax AJIEMEHTOB TEPBBIX UYETHIPEX TEPHUOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos . .
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MeHnpeneeBa ¢ COBPEMEHHON TEOpHEH CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHUMHUUYECKas CBsI3b. BHIbl XUMHYECKON CBsSI3U (KOBaJIEHTHAas
HEMoJIApHasl U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXpPAaHEHHSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Ipunnun Jlelllarense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepronnueckas cuctema xumudeckux dsaemMeHToB J[. M. MenpaeneeBa», m3yueHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO MHANKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB U UX COEIMHEHUM.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEHIECTB M MX MPEBpalleHU: H3ydeHHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3agad, HaONIOJCHWE M  ONHCAHME JIEMOHCTPAIIMOHHBIX W  JIAOOPATOPHBIX  OIBITOB
(B3auMozelicTBUE TUIAPOKCHIA AJTOMUHUS C PAcTBOpPaMHM KHCIOT U LIEJIOYEH, KaueCTBEHHbIE
peakiuy Ha KaTUOHbI METAJLJIOB).

Pacuérnble 3amaum.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce win o0bEMY OJIHOTO U3 y4YacTBYIOIIMX B PEAKLUU BELIECTB, pacdy€rbl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O HAyyHBIX METOJAX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkuum.

[IpencraBnenust 00 O0OMKMX HayyHBIX MPUHLMINAX [POMBIIUIEHHOTO MOJIy4YEHHUS
Ba)KHEWIIIMX BEIIECTB.

YenoBek B MHpE BEIIECTB W MAaTE€pPUATOB: BAKHEHIIME CTPOUTENBHBIE MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacCKH, CTEKJIO, KEpaMHMKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHUMHS U 3/I0pOBBE 4YEJIOBEKA: MpaBWia HCIOJB30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCOIb30BaHUS MPENnapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHHTE3,  KiacCUpHUKanus,  MEePUOAUYHOCTb,  HAONMIOJEHHE,  IKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, GU3NYECKUE BEIIMUUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUajIOB, 3JIEKTPOHHAS IPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpenHero oo0mero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

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

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M  BOCHMTATENIbHOW JEATENbHOCTH B COOTBETCTBUM € T'yMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHsI U HPABCTBEHHOI'O CTaHOBJIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW JEATEIBHOCTHU MPH CO3/1aHUM YU€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yJbTaT JUIUTENbHBIX HaOII0JeHU,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEICHHEC W TIOCTYIIKM CBOMX TOBApUIIEH C MO3WUIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY M TICHXHIECKOMY 3JI0POBEIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHHUS TOCIICJICTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAJIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEM 0011eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITEeNFHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U MUMEIOIINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Yy4eOHOro mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crneruKy METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaTbHbIC y4eOHbIE NEHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHEIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble YyueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTH PE3YJbTATHI ACSITEIBHOCTU C OCTABICHHBIMU 1IEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KiacCU(DUKAIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (WMHIYKTHBHBIC, JICIYKTHBHBIC, II0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, IpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHHS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIIECTB H XUMHUYCCKUX PEAKIIUM.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTMPOBAHHBIE BOIPOCHl B KaUY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0OaTh 3a XOJIOM IMpoIlecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMalny, He0OX0AUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa ¥ (POpMyIHpOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIHMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUECKUX PEaKIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

chOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHus MPaKTHYEeCKUX 3a7ady M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpKaIIUe COCTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKHX SIBJICHUHN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpanIéHHON) (GopMyNl OpraHMYeCKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIEKHOCTh U3YYCHHBIX OPTraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJBHBIC HA3BAHUS OTAEIBHBIX OPraHWYECKHX BEUIECTB (STHIICH, MPOMHIICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTAaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMHM XapaKTepu30BaThb COCTaB, CTpOCHHE, (UINYECKUE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLEPUH, (EHOJI, alleTalbAerul, MypaBbiuHasi U yYKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpMHUPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOAHOTO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, MCHOJb3YEMbIX B XWMHUU MpPH M3YYCHHHM BEIIECTB U XUMUYECKUX SBJICHUHN
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIOATh MpaBUja MOJIb30BAHUS XUMHUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HAarpeBaHUU, MOJYyYEHHE ITUIICHA U U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
pu oOpallleHny ¢ BelecTBaMHU M J1a0opaTOpHBIM O00OpYIOBAaHUEM, MPEICTABIATH PE3YIbTAThHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpYXKaroIllel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTb BO3/EHCTBHS Ha KHUBBIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



Il OOY4YalOIIMXCSl ¢ OrpPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KITACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKass  peméTka, THIBI XMMHYECKHX  pEaKlHi, pacTBOP, OJICKTPOJHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMHUYECKON PEaKIiy, XUMHUIECKOE PaBHOBECHE );TEOPHUHU U 3aKOHBI (TCOPHS IIMEKTPOIUTHIECKON
auccouuranuu, nepuoandeckuii 3akoH Jl. M. MeHnneneeBa, 3aKOH COXpaHEHHUsI MACChl BEILIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUs DHEPTUU MPU XUMHUUYECKHX pEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllUe B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTMYECKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30MacHOM HCIOIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUECKOM AEATEeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MPHU OMHMCAHUU HEOPTraHMYECKHUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHUS OTACIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBAa, BUJl XMMHUECKOH CBs3H (KOBaJCHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAaHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICIKHOCTh HEOPraHMUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICI Tepuoandeckoro 3akoHa J[. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos [leproanueckoii cucteMbl XuMU4YeCKuX 3neMeHToB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XUMHYECKUX 35ieMeHToB [l. WM.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMII;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPABHEHUS pEakUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACMO3HaBaThb OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XUMHUYECKHE IPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHMH IPOBOAUTH BBIYMCIECHUS C HCIOJIb30BAHUEM MOHSATHUS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALICHNS U COXPAHEHUS SHEPTUY;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOaTh MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYION U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKMHA HKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHHKauuu, HHTepHeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNEHHBIX BELIECTB, MOHMMAas cMblca nokasarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHMUI;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢pposrIe)
n/m | TeMIporpamMmbl Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

[IpenMeTt opraHUYeCKON XUMUU.
11 Teopust cTpOEHUST OPraHUIECKUX 3
coenuHeHuit A. M. byrneposa

Hroromnopaszneny 3

Paspnen 2.Yriesogopoanbt

51 [IpenenbHBICYTIIEBOIOPOIBI — 5
' AJIKaHbI
59 HenpenenbHbie yriieBoI0pOIbI: 6 1
' aJIKEHBI, aJIKAJUEHB], aJKUHBI
2.3 ApoMaTHYECKUEYTIEBOI0POIbI 2
54 [IpupoaHbIC UCTOYHUKH 3 1
' YTJIIEBOJIOPOJIOB M UX TIepepadoTKa
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
Anpaernasl. KapOboHoBsie
3.2 ACTHIEL. Bap 7 1

KUCIOThL. CloXKHBIE H3PUPHI

3.3 VYrieBoasl 3 1




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMuHbl. AMUHOKHACIIOTEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKyIsIPHbIECOSIMHEHUS

5.1 [Tmactmaccel. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KJIACC

KoanuecTBouacon DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uudgposbie)
n/n TeMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnueckueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroronopazneny 13
Pa3znen 2.Heoprannuyeckasixumusi
2.1 Mertabl 1
2.2 Hemerans 1 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHUYECKUX BEILECTB
Uroronopazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Hroromnopazneny 4




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Temaypoka

KoanuecTBouacoB

KonTpoubH
Bcero
bIepadoThI

IIpakTHyec
KHepadoThl

Harausy
YeHust

DJleKTPOHHBbIeM(PPOBHIEOOPa30BATEIbLHbIED
ecypchbl

[Ipenmer oprannyeckoi
XUMUH, €
BO3HHUKHOBEHHE,
pa3BHUTHE U 3HAYCHUE

https://lib.myschool.edu.ru/content/5445

Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M.
Bbyrtneposa, e€
OCHOBHBI€ TOJIOKEHUS

https://lib.myschool.edu.ru/content/15991

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB

https://lib.myschool.edu.ru/content/16209

AJnKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKU I pAaa

https://lib.myschool.edu.ru/content/16047

MertaH u 3TaH —
IIPOCTEHILINE
MPEICTaBUTENM aJTKAHOB



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/15991
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/16047

AJIKEHBI: cOCTaB H
CTPOEHHME, CBOMCTBA

https://lib.myschool.edu.ru/content/4708

OTUJEH U IPOIUIIEH —
IIpOCTEMNIINE
MIPEICTAaBUTENH AJIKEHOB

IIpakTnueckas padora
Ne 1. «ITonyuenue
STHJICHA U U3yYCHHUE eT0
CBOMCTB»

https://lib.myschool.edu.ru/content/950

Ankaauensl. byraguen-
1,3 u meTunOyraaueH-
1,3. ITonyuenue
CUHTETUYECKOTO
KaydyKa U Pe3UHbI

https://lib.myschool.edu.ru/content/962

https://lib.myschool.edu.ru/content/5448

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIIMITIPEICTABU
TEIbAIKUHOB

https://lib.myschool.edu.ru/content/14303

11

Brruucnenuns o
YPaBHEHUIO
XUMHUYCCKON peakIuu

https://lib.myschool.edu.ru/content/14927

12

ApeHbl: 6eH301 U
T0J1y0J1. TOKCUYHOCTB
apeHoB

https://lib.myschool.edu.ru/content/4071

13

I'eHeTnueckas cBsI3b
YTJIEBOJIOPOJIOB,
MPUHAIISKAIIX K

https://lib.myschool.edu.ru/content/14839



https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/950
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/5448
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/14927
https://lib.myschool.edu.ru/content/4071
https://lib.myschool.edu.ru/content/14839

pa3IMYHBIM KJlaccam

14

[IpupoiHbIE UCTOYHUKHU
YTIE€BOAOPOJOB:
IIPUPOIHBIN a3 u
MOTTYTHBIE HEPTSIHBIE
ras3sl, HeQTh U
NPOJYKTHI €€
nepepaboTKu

https://lib.myschool.edu.ru/content/16072

15

[IpupoiHbIE NCTOYHUKHT
YIJIEBOJIOPOJIOB:
MIPUPOJIHBIN a3 U
MONYyTHBIE He(PTAHbIE
rasbl, He)Th U
MPOAYKTHI €€
nepepadoTKu

https://lib.myschool.edu.ru/content/5444

16

KonTpoabHast
padoraNelno pazneny
«YTIIeBOOPOIBI»

https://lib.myschool.edu.ru/content/856

17

[IpenenvHbie
OJIHOATOMHBIC CITUPTHI:
METAHOJI U 3TAHOJI.
BonopoanasicBszb

https://lib.myschool.edu.ru/content/4065

https://lib.myschool.edu.ru/content/14986

18

MmuoroaroMHbIE
CIIUPTHI: STUJICHTJIUKOJIb
U TJULEPUH

https://lib.myschool.edu.ru/content/15008

19

@deHoI: cTpoeHue
MOJIEKYJbI, GPU3NYECKUE
U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

https://lib.myschool.edu.ru/content/5023



https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/5444
https://lib.myschool.edu.ru/content/856
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/14986
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/5023

20

Anbaeruasr:
dbopmanbaerua u
aneTanpaerua. AneTod

https://lib.myschool.edu.ru/content/14934

https://lib.myschool.edu.ru/content/4072

21

OnIHOOCHOBHBIE
IIpEJIECIbHbIE
KapOOHOBBIC KUCIIOTHI:
MYpaBbUHas U YKCyCHast

https://lib.myschool.edu.ru/content/14945

22

IIpakTnueckas padora
Ne 2. «CpolicTBa
pacTBOpa yKCyCHOM
KHCIIOTBD»

https://lib.myschool.edu.ru/content/1500

23

CreapuHoBas u
OJICMHOBAs1 KHUCJIOTHI,
KaK MPeCTaBUTEIN
BBICIITUX KapOOHOBBIX
KHCJIOT

24

Mpr11a Kak coJtu
BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIEE
JNIEUCTBUE

25

CrnosxHble 3¢upbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCIIOT.
IMunponuzcnoxHBIXd QU
poB

26

Kupsl: runponus,
IIPUMEHEHHUE,
Ouonornyeckas poib
KHUPOB

https://lib.myschool.edu.ru/content/5248



https://lib.myschool.edu.ru/content/14934
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/1500
https://lib.myschool.edu.ru/content/5248

27

VrieBoasl: cOCTaB,
KJIacCUUKAITHUSI.
Baxwueitmmne
MIPEACTABUTEIH:
TIIFOK03a, PPYKTO3a,
caxaposa

https://lib.myschool.edu.ru/content/5446

https://lib.myschool.edu.ru/content/15572

28

Kpaxman u nemrnonosa
KaK MPUPOIHBIE
MOJIUMEPEI

https://lib.myschool.edu.ru/content/15479

https://lib.myschool.edu.ru/content/15488

29

KouTtpoJubHas
padoraNe2no pazueny
«Kucnopoacoaepxarine
OpraHvyecKue
COEIMHEHUS

https://lib.myschool.edu.ru/content/15601

30

AMMWHEBI: METHJIAMHH U
AHHUJINH

https://lib.myschool.edu.ru/content/15283

31

AMHMHOKHCIOTHI KaK
amdoTtepHbie
OpraHUYEeCKUe
COEIMHEHMS, X
OHOJIOrMYECKOE
3HaueHue. IlenTuasl

https://lib.myschool.edu.ru/content/15494

32

benku kak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

https://lib.myschool.edu.ru/content/15494

33

OCHOBHBIE TIOHATHS
XUMHAH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUI



https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/15572
https://lib.myschool.edu.ru/content/15479
https://lib.myschool.edu.ru/content/15488
https://lib.myschool.edu.ru/content/15601
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCAUHCHU.
[InacTmaccel, Kaydyku,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/
n

Temaypoka

KoaudecTBo4acon

Bcer
0

KonTpoa
bHbIEPao
OThbI

IIpakTHyec
KHepadoThl

Harausy
YeHust

DJleKTPOHHBbIeM(PPOBHIEOOPa30BATEIbLHbIED
ecypchl

XUMUYECKUI PJIEMEHT.
AToM. DneKTpoHHAas
KOH(uUTyparus aToMoB

https://lib.myschool.edu.ru/content/5775

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMUYECKUX DJIEMEHTOB
. Y. Menneneesa, ux
CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB

https://lib.myschool.edu.ru/content/16203
https://lib.myschool.edu.ru/content/16112

3aKOHOMEPHOCTH
HW3MCHEHHS CBOMCTB
XHUMHYECKUX DJIEMEHTOB U
HUX COEIUHEHUN IO
rpyIIaM U MepuoiaM.
3HayeHHe
MEepUOINYECKOTO 3aKOHA U
CHCTEMBI XHUMHYCCKHUX
anemenToB /..
MeneneeBa B pa3BUTUU
HayKu

CrpoeHnue BeecTna.
XuMuueckas CBsI3b, e

https://lib.myschool.edu.ru/content/16173

https://lib.myschool.edu.ru/content/16161



https://lib.myschool.edu.ru/content/5775
https://lib.myschool.edu.ru/content/16203
https://lib.myschool.edu.ru/content/16112
https://lib.myschool.edu.ru/content/16173
https://lib.myschool.edu.ru/content/16161

BH/IbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonopoanasicessp

BaneHTHOCTE.
DNEeKTPOOTPULIATEILHOCTh
. CTeneHb OKHCIICHHUS.
BemectBa
MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO
CTpOCHUS

https://lib.myschool.edu.ru/content/5628

[Tonatne o gucnepcHBIX
cucremax. MlctnHHBIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 1oiis BelecTsa
B pacTBOpE

https://lib.myschool.edu.ru/content/16206

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'eneTuueckas cBSI3b
HEOPraHMYECKHX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

https://lib.myschool.edu.ru/content/15303

Knaccudukanus
XMUMHYECKUX PeaKIInii B
HEOPraHNYECKOH U
OpPraHNYECKON XUMUHU.
3aKOH COXpaHEHUS MACCHI



https://lib.myschool.edu.ru/content/5628
https://lib.myschool.edu.ru/content/16206
https://lib.myschool.edu.ru/content/15303

BEILIECTB; 3aKOH
COXpaHEHUs U
IIpEBpALICHUS YHEPTUU
IIpU XUMUYECKUX
peakuusx

CKopocCTb peakiuu.
OOpaTumble peakiuu.
XUMHYECKOE PaBHOBECUE

https://lib.myschool.edu.ru/content/14418

https://lib.myschool.edu.ru/content/16149

10

IIpakTnueckas padora
Ne 1. «Bnusinue
pa3nuYHbIX (DaKTOPOB Ha
CKOpPOCTh XUMHYECKOU
peaxkuum»

11

DIIEKTPOJIUTUYECKAS
nuccormarnys. [lonsrue o
BOJIOPOJTHOM TOKa3aTese
(pH) pactBopa.
PeakuunnonHorooomeHa.
lMunponuzopraHn4ecKux u
HEOPraHMYeCKUXBEIIECTB

https://lib.myschool.edu.ru/content/15240

12

OKHCIIUTEIIHFHO-
BOCCTaHOBHUTEILHBIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIIAaBOB U
pacTBOPOB coJjiei

https://lib.myschool.edu.ru/content/15204

13

KonTpoabHnasn
padoraNel no pazneny
«Teoperndyeckre OCHOBBI
XUMUN»

https://lib.myschool.edu.ru/content/15690

https://lib.myschool.edu.ru/content/15183https://

lib.myschool.edu.ru/content/15265



https://lib.myschool.edu.ru/content/14418
https://lib.myschool.edu.ru/content/16149
https://lib.myschool.edu.ru/content/15240
https://lib.myschool.edu.ru/content/15204
https://lib.myschool.edu.ru/content/15690
https://lib.myschool.edu.ru/content/15183
https://lib.myschool.edu.ru/content/15183
https://lib.myschool.edu.ru/content/15265

14

Mertanisl, uX IOJIOKEHNE
B Ilepunoanueckoi
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB.
OO6muedu3ndecKuecBomc
TBaMETaJJIOB

https://lib.myschool.edu.ru/content/2789

15

CrutaBbl METAJIOB.
DNEKTPOXUMHUECKUN Psifl
HaIpsHKEHUH METaJUIOB

https://lib.myschool.edu.ru/content/4257

16

XuMHYecKHe CBOMCTBA
BaXHCHIITNX METAJIIOB
(HATpHiA, KM, KAJIBITHH,
MarHui, aJJlOMAHANA) U UX
COEeIUHEHNN

https://lib.myschool.edu.ru/content/14564https://

lib.myschool.edu.ru/content/14564

17

XUMHUYECKHE CBOUCTBA
XpoMa, MeJI ¥ UX
COEeqUHEHNN

https://lib.myschool.edu.ru/content/2830

18

XUMHUYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COEUHEHNN

https://lib.myschool.edu.ru/content/2830

19

IIpakTHyeckas padora
Ne 2. "Pemenne
JKCIIEPUMEHTAIIbHBIX
3aJa4 10 TeMe
«MeTamis»"

https://lib.myschool.edu.ru/content/14929

20

Hemerannsl, ux



https://lib.myschool.edu.ru/content/2789
https://lib.myschool.edu.ru/content/4257
https://lib.myschool.edu.ru/content/14564
https://lib.myschool.edu.ru/content/14564
https://lib.myschool.edu.ru/content/14564
https://lib.myschool.edu.ru/content/2830
https://lib.myschool.edu.ru/content/2830
https://lib.myschool.edu.ru/content/14929

10JIOKEHUE B
IIepuoauueckoii cucreme
XUMHNYCCKHUX JJIEMCHTOB
. Y. Menneneesa u
0COOEHHOCTH CTPOCHHS
aTOMOB

21

®u3nYeCKne CBOMCTBA
HEMETAJUIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha mpuMepe
KHCJIOPOJIa, CEPHI,
dbocdopa u yriepoaa)

https://lib.myschool.edu.ru/content/14664

22

XUMHYECKHE CBOMCTBA
raJIOr€HOB, CEPHI U UX
COEeIUHEHNN

23

XUMHYeCKHe CBOMCTBA
azora, ocodpa u ux
COEeIUHEHNN

24

XUMHUYECKHE CBOMCTBA
yriepojia, KpeMHHS B UX
COEeqUHEHNN

25

[IpumeneHnne BaxxHEUIINX
HEMETAIIJIOB U UX
COEUHEHNN

https://lib.myschool.edu.ru/content/14664

26

O06o0011IEHNE U
cHCTeMaTH3aIus 3HaHuH
no TeMe «HemeTamisny.
Brraucnenus mno
YpaBHEHUSIM XUMUYECKUX
peakuuii u



https://lib.myschool.edu.ru/content/14664
https://lib.myschool.edu.ru/content/14664

TEPMOXUMHUYECKHE
pacuérnl

27

IIpakTnueckas padora
Ne 3. «Pemienue
AKCIIEPUMEHTAITBHBIX
3a7a4 10 TeMe
"HemeTamnsl"y

https://lib.myschool.edu.ru/content/14563

28

KoHnTtpoJubHas
padoraNe2 o Temam
«MeTamb» u
«Hemerammbny

29

Heoprannueckue u
OpraHUYecKre KUCIIOTHI.
Heopranuueckue u
OpraHHYeCcKHUe OCHOBAHUS

https://lib.myschool.edu.ru/content/14932https://

lib.myschool.edu.ru/content/14956

30

AmdoTtepHbIe
HEOpPraHUYeCKUe U
OpraHuvecKue
COCIIMHEHUSI.
I'eneTnueckas cBs3b
HEOPraHUYeCKUX U
OpPraHUYeCKUX BEIICCTB

https://lib.myschool.edu.ru/content/15568

https://lib.myschool.edu.ru/content/4256

31

Ponb xumuu B
obecrneyeHn
JKOJIOTHYECKOH,
SHEPreTUYECKON U
MHIIEBOM OC30IMaCHOCTH,
Pa3BUTUU MEIUIUHBI

32

[IpencraBnenus 06

https://lib.myschool.edu.ru/content/2800



https://lib.myschool.edu.ru/content/14563
https://lib.myschool.edu.ru/content/14932
https://lib.myschool.edu.ru/content/14932
https://lib.myschool.edu.ru/content/14956
https://lib.myschool.edu.ru/content/15568
https://lib.myschool.edu.ru/content/4256
https://lib.myschool.edu.ru/content/2800

OOIIMX HAYYHBIX
MPUHIMIAX
IIPOMBIIIIJIEHHOTO
MOJIYYCHHS] BAXKHEUIIINX

https://lib.myschool.edu.ru/content/15327

https://lib.myschool.edu.ru/content/2810

BCIICCTB
q )

33 CJIOBCI B MHPE BEHIECTB 1 https://lib.myschool.edu.ru/content/15644
1 MaTepHuajoB
X )

34 MU 1 https://lib.myschool.edu.ru/content/15700
3J0POBLCUCIIOBCKA

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpniman @.I'., AKiimoHepHOE 00IIIEeCTBO
«M3parenscTBO «IIpocBemenne»
*Xumwsi, 11 kmace/ Pynsuruc I'.E., ®enpiman @.1°., AknnoHepHOE 00IIECTBO

«M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1) Bubnmoreka [{OK https://m.edsoo.ru

2) Poccuiickas snekTponHas mkosa https://resh.edu.ru/

3) Ludporoii obpazoBaTeabHBIN pecypc aas mKou https://www.yaklass.ru

4) ®okchopa — OHIARH-TIIKOJIA TS YIeHUKOB ¢ 1 mo 11 Kimaccel, yauTene u poauTenei
https://foxford.ru



https://resh.edu.ru/
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https://foxford.ru/

