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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypPOBHE CpPEIHETO O0OIIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbIXx B  dDeaepalbHOM  TOCYJIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yuebHoro mnpeamera «Xumus» B oOpa3oBaTeNbHBIX opranusanusx Poccuiickoii
denepany, peanu3ylOMUX OCHOBHBIE 00pa30OBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TMoONOXeHu «Crpareruu pa3BUTHs BocnuTaHuss B Pocculickoi
deneparun Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K OMPEACIICHUIO
oO11eil crpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUS 00YyYaIOIIUXCS CPEACTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJIbTaTOB OOy4YeHHUs M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHONM  OpraHu3allui, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAllOM peajM3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. IJTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPhl
YEeJIOBEeKa, a TaKXe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIIero oopa3oBaHUs CPEACTBAMHU Y4EOHOTO
npeaMera «XUMHS», COJIEpKaHHE M TIOCTPOCHHE KOTOPOro OIpEIETECHbl B
nporpaMMme IO XHMHUU C Y4€TOM chnenuduKd HayKu XUMHUU, €€ 3HAYCHUs B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HU OOIIECTBAa, a TaKXKe C y4E€TOM
o0mux 1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHST KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTEpHUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEeM MHUpPE KaK O €JIMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIICIIIHOTO
Tpyda MU KU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HallpaBlieHA HAa pEUICHUE
00aNbHBIX TPOOJEM YCTOMYMBOTO pPAa3BUTHUSI UEJIOBEYECTBA — ChIPHEBOA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIMIAMH CPEIHEro OOIIero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 MM IS  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMENIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu - nipeameTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4ecKkon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUS» cPOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoM XWUMHH TOJIYy4arOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEIACHHS O BEIIEeCTBAaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImIass 1 HeopraHuuecKas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE



NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011a1011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOICH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX W MPUMEHEHHH, a4 TAKKE€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kimaccoB
AJIIEMEHTaMH COJEPKAHMS, HMEIONIMMHU KYJbTYPOJOTHUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
JpPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM W MPAKTUYECKOM
NESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHUS K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XWMHUEW, KPUTUYECKH OCMBICIHBATh WHOOPMAIUIO U
OpUMEHSATh €€ JUIA TIONOJIHGHUS 3HAHWM, peIIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIE0BATEIbCKUX 3a/1adu. B 11eoM coaepkanue yueOHOro
npeaMera «XUMHS»  JAHHOTO  YPOBHSA  M3YyYECHUST  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OOYYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI JIJII MMOHUMAaHUs
dbunocodhckux maeH, TakMX KaK: MaTepuaibHOE €IMHCTBO HEOPTaHUYECKOTO U
OPTaHUYECKOTO MHUpPa, OOYCJIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPHUPOJHBIX SBJICHUM NYyTEM OHKCIEPUMEHTa U
pelieHusT TMPOTHBOPECYMH MEXKIy HOBBIMH (akTaMH H  TCOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUYECKUX MPoOieM, a
TakKe MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TE€XHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3aad  BOCIMUTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENETICHUI0
COoIepXaHUsI ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (OPMHPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTku uHPOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEeATEeNbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XUMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU ONPEACIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs IMpeaAMeTa HarpaBlieHUEM
MEPBOCTETICHHOM 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&Tcsa (HopMUpOBaHHE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C



METOJUYECKOW TOUYKH 3PEHUS] TAKOW MOAXOJ] K OMpPEACNICHUIO IIeJield M3ydeHUs
TpeaMeTa SIBJISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JMaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUH KaK BaKHEHIIeH
COCTaBJIISIIOILIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIC MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAyKHU, YCBOCGHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakUud, HEOOXOOUMBIX [JIsI MPHOOpETEHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM 1
OOBSICHEHMEM XHMHUYECKOTO H3KCIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30macHOro 0OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, cofepikaTelibHas XapaKTepUCTHKA IeNiel U 3a71ad U3y4YCHHUS
npeaMeTa B MporpaMMe 10 XUMUW YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUUM B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
OPAKTUUYECKONM KOMIIOHEHTE COJAep)KaHUA OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHW3aIliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU KU3HU
JUISL pEIICHUs] TPAKTUUECKHUX 3aj1au.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYEHUE MPUOOPETAIOT TAKKUE LIEIH U 3a]]a4H, KaK:

amanraius oOyJaromMxcsl K YCIOBUSM THHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUMXcs KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE ISl Pa3IUYHBIX BUIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUCKa, aHalnu3a U 00paboTKU MH(pOpMAIH,
HEOOXOJUMBIX Ui TPUOOPETCHHsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaceT
BaXHO€ MECTO B T[O3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN



IKOJIOTMYECKON Oe30ITacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHX
TIPOLIECCOB HAa OPTaHU3M YeJIOBEKa U MIPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HECHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEMEHHbIE HMH()OPMALMOHHBIE TEXHOJIOTUH ISl TIOMCKA W aHalu3a y4eOHOH U
HAaYYHO-NIOMYJISIPHON HH(OPMALINU XUMUYIECKOTO COJICPKAHUS;

dbopmupoBaHUEe U pa3BUTHE Y OOYUAIOIINXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOIIOAATEeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHHH M TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCITUTaHUE Yy OOydYarommxcs YOeXIEHHOCTH B T'YMaHHUCTHYECKOM
HANpaBICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ATBHBIX MpoOIeM
PaIMOHAIFHOTO MPUPOOIIOIB30BAHMS, MTOTIOJIHEHUS SJHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpeKHOTO
OTHOUIICHUS K TIPUPOJIE M CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHS OIbITa
WCTIONIb30BAHUS TIONYYEHHBIX 3HAHWW JUIi TPUHATHS TPAMOTHBIX DPEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKUMHU SIBICHUSIMH.

B yuebHOM mnane cpemgHero oOmero oOpa30BaHUSI MPEAMET «XUMHUSD)
0a30BOTO YpOBHSI BXOAWT B COCTaB MpeaMETHON oOnactu «EcTecTBeHHO-HAyYHBIE
HpEAMETBD.

Peanm3anusi BOCIUTATEILHOTO MOTEHIHAIA YPOKOB (YPOUHOU NIESTEIHHOCTH,

ayJIMTOPHBIX 3aHATHA B paMKax MaKCHUMAaJIbHO JOIYCTUMOHN y4yeOHOW Harpys3kw)
peaycMaTpUBaET:

¢ MaKCHUMaJIbHOE  HCHOJb30BAHME  BOCHUTATENIBbHBIX  BO3MOYKHOCTEH
coJiep)kaHusi y4eOHOro mnpeamera A (popMHpOBaHHUS y OOYyHarOIIUXCS
POCCHUICKUX TpaJULMOHHBIX JYXOBHO-HPABCTBEHHBIX u
COLIMOKYJIBTYPHBIX LIEHHOCTEM, POCCUICKOIO HCTOPUYECKOTO CO3HAHUS Ha
OCHOBE HCTOPHUYECKOIO IPOCBELIEHUS; IMOA0OP COOTBETCTBYIOILIETO
COJIEp)KaHUsl  YpOKOB, 3aJaHWil, BCIOMOIATEIbHBIX  MaTEpUAJIOB,
pOOJIEMHBIX CUTYyalUi 1l 00CyKIEHUM;

e BBIOOpP METOJOB, METOAMK, TEXHOJOTWH, OKa3bIBAIOLUIMX BOCIHTATEIHLHOE
BO3JICICTBHE HA JINYHOCTh B COOTBETCTBUMU C BOCHUTATENbHBIM HJI€ATIOM,
LEIbI0 M 3aJayaMy BOCIIWTaHHUs, LEJIEBBIMA OPUEHTUPAMH PE3YJITATOB
BOCIIMTAHUS; pealu3alii0 I[PUOPUTETa BOCIUTAHUS B  Y4eOHOH
IESITEIbHOCTH;

o INPUBJICYEHHE BHUMaHUSA OOYy4YalOIUXCS K IIEHHOCTHOMY AacCHEKTy
M3y4aeMbIX Ha YpOKax MPEJAMETOB, SABJICHUN U COOBITUN, MHULIMUPOBAHUE



0OCY)X/ICHHH, BBICKA3bIBAHMA CBOCTO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K N3y9aeMbIM COOBITHSIM, SIBJICHUSIM, JIUIIAM;
MIPUMEHEHHUE WHTEPAKTUBHBIX dbopm y4eOHOM paboThI —
WHTEJUICKTYaJIbHBIX, CTUMYJHPYIONUX TO3HABATEILHYI0 MOTHBAIIUIO,
UTPOBBIX METOJIUK, JUCKYCCUH, TAIONUX BO3MOYKHOCTh MTPUOOPECTH OIBIT
BEJICHUS KOHCTPYKTHUBHOIO JWAjora; TPyHIOBOM pabdOTHI, KOTOpas yYHT
CTPOUTH OTHOIIEHUS M JIEWCTBOBATh B KOMAHJIE, CIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIIJICHUS;

noOyXaeHUEe OOYYarOIMXCs COOJII0aTh HOPMBI ITOBEJCHHUS, IpaBHiIa
OOIlIEHUsT CO CBEPCTHHKAMH U  TIEAAaroru4ecKuMU  pPaOOTHUKAMH,
COOTBETCTBYIOIIME  YKJIaAy  0OIIeoOpa3oBaTeIbHOW  OpraHU3aIliH,
YCTaHOBJICHHE U TIOJIIEPIKKY JOOPOKETATETHhHOU aTMOCHEPHI;
OpraHW3alMi0 HACTaBHMYECTBA MOTHBHUPOBAHHBIX U JIPYIUPOBAHHBIX
oOydJaronuxcsi HaJl HEYCIEeBAIOIUMHU OJTHOKJIACCHUKAMH, B TOM YHUCJE C
0CcOOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMHU, JAOIIETO OO0YyYarOIIUMCS
COIMAJIBHO 3HAYUMBIH OIBIT COTPYAHHYECTBA U B3AMMHOM TTOMOIIIH;
WHUIIMAPOBAHUE U  TOIICPKKY HCCIEAOBATCIIBCKON  JIEITEIbHOCTH
oOydJaronuxcsi, IUJIAHUPOBAHUE W BBIMOJHEHUE WHANBUIAYATbHBIX U
TPYIIOBBIX TPOEKTOB BOCITUTATEIHLHON HAMPABIEHHOCTH.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 6a30BOM YPOBHE

cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hefento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJTIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

[IpeameT opraHn4YecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOCHHsS OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBbIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYecKux BewlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHudyeckux BelecTB. HomeHknarypa
OpraHMYECKUX COEIMHEHHHA (CHCTEMaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHUYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 00yTIMBaHUE U TOPEHUE).

YraeBoaopoanl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psan. MeraH W 3TaH —
OpOoCTEHIINE NPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuu 3aMeuleHus] M TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM Psii. DTUJIEH U NPONWIECH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATALMM, OKHUCJICHHUS U
MOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m MmermwiOyramueH-1,3: cTpoeHWe, BaKHEWIINE
XUMHUYECKHE CBOWCTBa (peakiuus noaumepusanuu). [lomydeHne cHMHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TPOCTEHIIMIA TNPEACTABUTENh AaJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XMMHUYECKHE CBOMCTBA (peakLMU THIPUPOBAHMS, TaJIOTEHUPOBAHUS, TUApPATALIH,
TOPEHMUSI), IOJYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHs U HUTPOBAHUS), MTOJIYYEHUE U NPUMEHEHHE. T01)0a:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXIy YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupogHple UCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M NOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), mnuposm3. I[IpoayKTsl
nepepaboTKu HePTH, UX TPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KameHHbIN
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHMsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIHUU
«Hepts» u  «YTOomp», MOAETMpPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIIMUECTBY OJHOI'O U3 UCXOHBIX BEIECTB MM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue W XUMUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaromMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  IJIMIEPHUH: CTPOCHHUE,
¢usznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJECHCTBUE CO  IIEIOYHBIMU
MeTajllaMM, KaueCTBEHHAas peaklys Ha MHOIOATOMHbIE CHUpThI). [lelicTBue Ha
opraHusM 4esoBeka. [ Ipumenenue rimuepusa U 3THIICHTJIAKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaNBIAETHA, aleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOoeHHe, (pu3nueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmye IS Kiacca KHCIOT, peakius 3TepuuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEUCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb )KHPOB.



VYrneBonpl:  cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, JHU- U
nosvcaxapuabl). ['oko3a — npocteiimii MoOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeuroNo3bl.  Pu3nueckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUOpOJu3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) u ruapokcumom wmeau(ll), B3aumomercTBHE Kpaxmana C HOJOM),
MPOBE/ICHHE NMPAKTHUECKOW pabOThI: CBOICTBA paCcTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaqn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TCcozepIKallie OPraHuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHNYecKrue coequHeHus. Puzndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe runuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeAauHeHus. [lepBuunas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpalns, KaYeCTBEHHbIE PEAKIIMU Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
HaAOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OeJKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XMMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3d BBICOKOMOJIEKYJISIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHAEHCALIHS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXKpeIMETHBIX CBSI3€H MPH M3yUYeHUH OPraHUYeCKOW XMMHUU B
10 kiacce OCYHIECTBISETCS YEpe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH JUJISI OTICIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MMOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wmaTepus, OHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DPHEPreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3UYECCKUE BETUIMHBI U SAMHUIIBI UX U3MEPEHUSL.

buonorusi: kimerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BeliecTBa (OENKH, YIVIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIIMOHAIBHOTO THUTAHMUS,
MOIOIIIHME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE MpEnaparThl, MaTEPHAIbI U3
VCKYCCTBEHHBIX 1 CHHTETHUECKUX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToMm. SIpo aroma, H30TOMNBI. ODJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
351eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 0 OpOUTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTypallrs aTOMOB.

[Tepunonnueckuit 3akoH u [leprnonnyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XMMHYECKON CBA3U
(KOBaJICHTHasi HETOJIApHAsl W MOJIApHAs, MOHHAas, MeTajmdeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOW CBsA3M (OOMEHHBI M JOHOPHO-
aKLeNnTopHblil). BomopoaHas cBA3b. BalleHTHOCTh. DNEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1oJisi BEIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Knaccupukamuss  XUMHUYECKHX — PEaKIUd B
HEOPraHUYECKOM M OPraHUYeCKOil XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YHEPTUH IPU XUMHYECKUX PEAKLIMX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYECKOe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHble U ciiadble 35eKTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJAsl, HEUTPaAJIbHAs, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
neMmoHcTpanus Tabymn «llepuoanueckas cucremMa xumudeckux smeMeHToB J[. U.
MenpeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOJIOJIEHUE U
ONMHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nudHbix (akTOPOB Ha CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérurlie 3amaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenne HemetaiuioB B llepuoguyueckon  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA IpUMeEpe
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUN  (OKCHUIIOB,
KHUCJIOPOJACOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Mertambl. [lomoxenue mertamioB B llepruoanyeckor CHUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJUIOB.
DNEeKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHHUMN.

OO6mue crnocoObl MoJydeHus MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX NPEBPAICHUN:
M3y4YeHUE KOJUICKINN «MeTamuibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIOJIEHHEe M OIMCAaHHE JEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX ONBITOB (B3aUMOEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Y€e, KAUECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WiM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEIIECTB UMEET MPUMECH.

X¥MHUS U KN3Hb

Ponp xumum B 00ecredyeHHH SKOJOTHYECKOM, IHEPTeTUUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeIUIUHBL. [IOHSATHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINM.

[IpenacraBnennss 00 OOMMX HAyYHBIX MPUHIUIIAX  MPOMBIIIJIECHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JJNEKTPOHHKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yIoOpeHwusI.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIIOJIb30BaHUs MpernapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yUYeHUH OOmmed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TakK W TIOHSATUM, SBJISIIOIIUXCS
CHCTEMHBIMHU JJIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.



dusuka: MaTepus, SYHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJIEKYJIa, SHEPTeTUUCCKUI yPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMUYUHBI M CIUHHUIBI X
U3MEPEHHS, CKOPOCTb.

buonorus: knetka, opraHu3M, OJKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOMAeMbIe, TOILIUBO,
peCypCHI.

TexXHOJIOTHS: XUMHAYECKasl MPOMBIIICHHOCTh, METaUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, ITHIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTb,  IPOM3BOJCTBO
KOCMETHYECKHX IIpPernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JIEKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmuMucs MpPOrpaMM CpeIHero o0mero oOpa3oBaHus —(JIMUHOCTHBIM,
METalpeIMETHBIM W OpeaAMETHbIM). HaydHo-mMeToaudeckoil OCHOBOM s
pa3pabOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESITEILHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEr0
o011ero 00pa3oBaHus BbIIEIEHBI CIIEIYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYyYaIOLIMMUCS POCCUMCKONW TIpa)JTaHCKOW HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaAMOOIIPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yO€XKICHUN JTHUYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEN M NCTOPUYECKUX TpaaAULUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXCsl PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIBbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJaMH POCCHICKOr0 Tpa)XAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEIILHOM M IPAKTUYECKOW JAESITEIbHOCTH
oOy4aromuxcs 1o peanu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSAIKY;

IOPEJICTaBICHUsS. O COLMAJbHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH IPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATENIbHBIX 3a71ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E PAa3IUYHbIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECIHIO
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABAaTEJIbHBIX MOTHUBOB B IMOJIYYEHUHM U MOCIEIYIOLIEM
aHaM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOrofeHHsT TMpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU EATEIBHOCTH;

IIOHUMAaHUs LEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acHOr0 MOBEJEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIUEK (YIMOTPEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NESATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/ia, B TOM
qrCIie HA OCHOBE MPUMEHEHHMSI MPEMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPY.Ly, JTIOASIM TPyla U pe3yibTaTaM TPYAOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
obOpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IEIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COLUATBLHON CPEIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTH)KEHUH XUMUU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
PUPOJTHON Ccpefie, YMEHHsS TPOTHO3UPOBATh HEOIArOMpPHUSATHBIC SKOJIOTHUYECKHE
TIOCIIEAACTBHSI IPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW M COIIMAJILHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HICOJIOTHU
xemo(obuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUA CIeMu(UKH XUMUU KaK HayKd, OCO3HaHHWs €€ pold B
(GOpMHUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXXAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
OUBWIM3AIMM: B €€ TYMaHHUCTHYECKOM HANpPaBIEHHOCTH W BaXXKHOM poJiM B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILEBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCIICYCHUH YCJIOBHIA
YCIEIIHOTO TPyJa M OSKOJOTHYECKHM KOMMOPTHOM >KM3HM KaXKJIOro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONM TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh



noJiy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMIUXCA JAaHHBIX C IEJbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHHI0, K AaKTUBHOMY I[IOJIyYEHHMIO HOBBIX 3HAHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3IMYHBIX cepax MpoPpecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOrO mpeaMera «XUMHsD Ha
YPOBHE CpeaHero oomiero 00pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbI (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIeIOBaHKE, HAOIIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHUE);

yHHUBEpCajbHble yueOHbIC NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obecrieynBaroIme dhopMupoBaHUe (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTh JIOTMUECKHUE paACCYX ACHUsI (MHIYKTUBHBbIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYecKas (OpMysa, YpaBHEHUE XUMUYECKOU
peakuuu — MpHU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKuunii;

(dbopMynupoBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3bI IO MIPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIOJATh 32 XOJ0M
IpoLecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OopMyJIUpOBATH
0000111EHNUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW U MPOEKTHOM
JESATEIIBHOCTH, IPOSABIATHE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3InYHbIX
METO/IOB ITIO3HAHMUS.

3) padora ¢ nHpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opManuu (Hay4dHO-
HOIYJISIpHAsl JIUTEpaTypa XHUMHUYECKOIO COJAEp)KAHMS, CIIPAaBOYHBbIE IOCOOWS,
pecypcel MHTepHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (opm
IIPEICTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpoBaTh 3aMpPOChl U MPUMEHSATHh PAa3JIMYHBbIE METOJBI MIPH TMOWCKE U
oTOope wuHOpPMaMK, HEOOXOAUMOM Uil BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeeIEHHOTO THUTIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONb30BaTh HAY4YHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHYECKOM HMHpoOpManueil: NpUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBa
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TeMbI B XOJI€ AUAIIOTA W/UITN
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEITIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl PEe3yJIbTaTOB IO3HABATEIBHON IEATEIHHOCTH,
MOJTy4YEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BHIMOJIHECHUN
XUMHYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajn3aliu y4eOHOro MpoeKTa U (pOopMyIHpOBATH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IMYTEM COIJIACOBAHUS IO3ULHUN B
X0J1e 00CyXIeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHMBEPCAJIbLHBIMH PEryJISTHBHLIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I103HABATEIbHYIO
JeSITEIbHOCTh, OMpefeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aJiropuT™M JCHCTBUH TIpH
BBIMIOJTHEHUH Y4E€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3p(GEeKTUBHBIA CHOCOO MX peHIeHHs C YYETOM IMONY4YeHHMsS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHAlIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUSI»
OTPAKAOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B ITIO3HAHUU SBJICHUU



npupoAsl, B  (QPOPMUPOBAHUU MBIIUIEHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOIAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIe TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOMHBIN CKENIeT, (DYHKIIMOHAJIBbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTII€BOJAOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAIME COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XHWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JIeXKaIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKHX
SABJICHUH, (PaKTOIOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATENBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapAKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJB30BATh COOTBETCTBYIOLIUE ITOHATHS MPU
ONMCAaHUH COCTABA, CTPOCHMS Y MIPEBPALIEHUN OPTAHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTaBY M CTPOCHUIO K ONPEAECIEHHOMY
KJIACcCy/Tpynne COeQUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TCcoJepiKallue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), JlaBaThb HMM Ha3BaHUA IO
cucremarndyeckod HomeHkiarype (IUPAC), a Takke NPUBOAUTH TPUBUAIIBHBIC
Ha3BaHMUS OTACJBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPONUJIEH, alleTHUJICH,
ATWICHTJINKOJb, TIHIECPUH, (HEeHon, (HopManbAeTH, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHHUSI ONPEIEHATh BHUILI XUMHUYECKONW CBS3U B
OPraHUYECKUX COEANMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHIJIHUKOJIb,
rmIepuH, GEeHo, aleTanbAeTh]l, MypaBbUHAsT W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIJIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMUYECKHX PEaKIHil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TEPEPadOTKU U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUKUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHUHU MPU U3YUYECHHUH BEILIECTB U
XUMUYECKUX SIBICHUN (HAOJI0IeHNEe, U3MEpPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIP30BAaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUA JUIsl TPUHSTHS PEIICHUU B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuJja MOJIb30BAHUS XUMUYECKOM
NOoCyJI0ll ¥ J1labopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHYECKHM
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUECKHUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEaKUUU OPraHUuYeCKHX
BCIIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHWHM, I[BETHHIC PEAKIUU OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE30MacHOCTH TMpU OOpalEHUH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEeICTBa MacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJOTHYECKH
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
OINACHOCTh BO3JCHCTBUSI HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mokaszatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUS W TMPENOTBPALICHUS HX BPEIHOIO BO3ICHCTBUS HA OpPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains msa 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOM  COCTaBJISAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MMPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIONINE TOHATUSA (XUMUYECKUN DIJIEMEHT, aToM, W30TOom, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUUECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUIMUECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUNBl XUMHYECKHX  PpEAKLIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTHYECKAST JIUCCOLUUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AUCCOUMALUM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS] SHEPTUU
MpY XHMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHWUS MPUYUHHOCTU W
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MaCHOM MCMOJIb30BAHUM BOXKHEHIITNX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCAaHUH HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHus (OpMyJl BEIIECTB U ypPaBHEHUH XMMHYECKUX  PEaKIIH,
cucrteMatuyeckyto HomeHkiatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, YyrJieKUCIbIi ras, aMMHak, TaméHas
U3BECTh, HETAlIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBsA3U (KOBaJIEHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJIEKYJspHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpeabl B BOAHBIX PACTBOPaX HEOPraHWYECKHUX
COCTUHCHUH;

c(hOpMUPOBAHHOCTD YMEHHUM yCTaHaBIIMBAaTh PUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCTIOThI, aM()OTEPHBIE TUAPOKCUBI, COJH);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
H. MenpneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB |—4 mnepuogoB Ilepuognyeckoil cuCTEMbI
xumudeckux ameMmentoB JI. V. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCAUHEHHI
10 IepuoaaM U rpynnam llepuonnueckon cuctemMel XMMUYECKHUX 3i1eMeHTOB [I. .
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKHME CBOMCTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILLECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OpMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATh XUMUYECKHUE PEAKLUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEAarupyrolluX BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCJIEHUS 3JIEMEHTOB, 00OpaTUMOCTU
pEeaKlnH, yYaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHHS PEaKUUil pa3IUUHbIX
TUIIOB, TIOJTHBIE M COKpPAILIEHHBIC YPABHEHUSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIUHU UAYT 10 KOHIIA;



c(hOPpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh yYMEHHUH  PACKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJICHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIHM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuu Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIINAMAX U
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra3oB
IpU XMMHYECKUX PEaKIUAX, MAacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIIOBOTO 3 (}EeKTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEILECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJja MOJIb30BaAHUS XUMUYECKOM
MOCYJION W J1TabopaTOpHBIM O0OpYIOBaHWMEM, a TaK)Ke MpaBuia OOpaImieHus ¢
BEII[ECTBAMHA B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHCHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUUIAHUPOBATH U BBIMIOMHATH XUMHUYECKUI
HKCIIEPUMEHT (pa3jio’KEeHHE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalM3aTopa,
ONpPE/CIICHUE CpeAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIHLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiud MOHHOTO OOMEHa, KayeCTBEHHbIC pEeakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJIBTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX PEaKIMil U (POpMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHPOpMAIMIO, TOJYyYaeMyH0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOM
KOMMYHUKaruu, IHTepHeT U ApyTHX);



c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJOTHYECKH
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAKOLIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHaTh Ha mnpumepax crnocoObl YMEHBIICHUS W
NPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIM;

JUIS CIETBIX M CHAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains misa 3anucu XuMHUYeCKUuX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypes:
Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmet oprannueckoit xumun. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenbHbie YrIeBOAOPOIbI — aJKaHbI 2 0 0
29 HenpenenbHbie yrieBoaoOpOIbl: alKEHBI, 6 0 |
QJIKAIUEHBI, ATKUHBI
2.3 ApOMaTHYECKUE YTIEBOIOPOIbI 2 0 0
24 [IpupoiHbIE HICTOYHUKH YTIJIEBOJIOPOJIOB U 3 | 0
WX TiepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®eHon 3 0 0
19 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 0 1
Crnoxxnbie 3(upbI
33 VYrieBoibt 3 1 0




Uroro no pazgeny 13
Pa3nen 4. A3oTcoaepskanue opraHidecKue coeJHHeHHUs

4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3
Hroro no pazgeny 3
Pa3znea S. BoicokoMoJieKkyJasIpHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabnbie IIpakTnueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crtpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3 0 0
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4 0 0
BELIECTB
1.3 XUMHYECKUE PEAKLIUN 6 1 1
Uroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Meramnsl 0 1
2.2 Hewmeramisl 1
)3 CBsI3b HEOPraHUYECKUX U OPraHNYECKHUX ) 0 0
BELIECTB
Hroro no pazgeny 17
Pa3zgen 3. XumMus u :Ku3HbL
3.1 XuMusl ¥ 5KU3Hb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero U3YYeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer opraHnuecKkoil XuMuH, €€ 1 0 http://him-
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE 04.09.2023  school.ru/
Teopust cTpoeHUs OPraHUuYECKUX http://him-school.ru/
2 iiA. M. b & 1 0
COCIMHEHU M YTIIEpOBA, €& 11.09.2023
OCHOBHBIE MOJOKEHUS
[IpencraBnenue o KiaccupuKauu http://him-school.ru/
opraHnyeckux Bemects. Homenkiarypa
3 1 0
(cucteMaTudeckasi) U TPUBUAIBHBIE 18.09.2023
Ha3BaHUs OPraHUYECKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, | 0 http://him-school.ru/
TOMOJIOTUYECKUU Pl 25.09.2023
Meran u 3TaH — NpOoCTEUIINE http://him-school.ru/
5 1 0
MPECTaBUTENN AJTKAHOB 02.10.2023
6 A . 1 0 http://him-school.ru/
JIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA
P 09.10.2023
OTUJIEH U IPONUJIEH — MPOCTEUIIINE http://him-school.ru/
7 1 0
MPECTaBUTENN AJTKEHOB 16.10.2023
2 [Ipaktuueckas padora Ne 1. «Ilomyuenue 1 | http://him-school.ru/
ATUJICHA U U3YYEHUE €T0 CBOMCTBY» 23.10.2023
9 Ankanuensl. byraauen-1,3 u | 0 http://him-school.ru/
metunoyraauen-1,3. [lomyuenue 06.11.2023




CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

http://him-school.ru/

10 TOMOJIOTHYECKUH psil. ALETHIIEH —
POCTEH NI npe;)CTI;BH:enL AIIKMHOB 13.11.2023

1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOM http://him-school.ru/
peakiuu 20.11.2023

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH http://him-school.ru/
apeHoB 27.11.2023

13 ['eneTnueckas CBs3b yrieBOIOPOJIOB, http://him-school.ru/
MPUHAJICKAIINUX K pa3IUYHbIM KJIaccam 04.12.2023
IIpupoaHbIE UCTOUYHUKH YIJIEBOJLOPOIOB: http://him-school.ru/

14 MNPUPOJIHBIN Ta3 U OMYTHBIC HEDTSHBIC
I‘:SBII), Ii[eq)TB u npoz[ykﬁl eé HGp%pﬁﬁOTKH 11.12.2023
[IprpoaHbIe ICTOYHUKH YTJIE€BOJOPOIOB: http://him-school.ru/

15 MIPUPOJIHBIN Ta3 U OMYTHBIC HEDTSHBIC
I‘:SBII), Ii[eq)TB u npoz[ykﬁl eé HGp%pﬁﬁOTKH 18.12.2023

16 KoHTposbHast paboTa 1mo pazaery http://him-school.ru/
«YTIIeBOIOPOABD 25.12.2023

17 IIpenenbHble OAHOATOMHBIE CIIUPTHI: http://him-school.ru/
METAHOJI U 3TaHoJ. BogopoaHas cBs3b 15.01.2024

18 MHOroaTroMHBbIE CIIUPTHI: ITUICHIIIUKOIb U http://him-school.ru/
[JIMLEPUH 22.01.2024

19 DeHoJT: CTPOCHUE MOJICKYITBI, (PU3NUECKUE http://him-school.ru/
Y XMMHYECKHUE CBOICTBA, MPUMEHECHHE 29.01.2024

20 Anpaeruasl: hopMaIbaeTU U http://him-school.ru/
aneTanpaerua. AeToH 05.02.2024

71 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE http://him-school.ru/

KHCJIOTBI: MypaBbUHAA U YKCYCHas

12.02.2024




22

[IpakTuueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)

19.02.2024

http://him-school.ru/

23

CTeapI/IHOBaH " OJICMHOBasA KHCJIOThI, KaK
MMpEaACTAaBUTECIIN BBICIINX Kap6OHOBBIX
KHUCJIOT

26.02.2024

http://him-school.ru/

24

MBpi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBHUE

04.03.2024

http://him-school.ru/

25

CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIOKHBIX

3¢upoB

11.03.2024

http://him-school.ru/

26

XKupsbr: ruaponn3, IpuMeHEHHE,
Ouostornueckas pojb )KHPOB

25.03.2024

http://him-school.ru/

27

YrneBoabl: cocTaB, KiIacCUPUKAIIH.
Baxwuelime npeacraBuTeNu: ri0Ko3a,
bpykTO3a, caxapo3a

01.04.2024

http://him-school.ru/

28

Kpaxmai u nenitono3a Kak npupoHbie
MOJIMMEPHI

08.04.2024

http://him-school.ru/

29

KonTponbHas padoTa 1mo pazaeny
«Kucnopozacoaepxaiine opraHHIeCKHue
COEIUHEHH»

15.04.2024

http://him-school.ru/

30

AMWHBI: METHJIAMHUH M aHUJIAH

22.04.2024

http://him-school.ru/

31

AMUHOKHUCIIOTHI KaK aM(pOTepHBIS
OpraHUYECKUE COCAUHEHUS, UX
ononoruueckoe 3Hauenue. IlenTuanl

06.05.2024

http://him-school.ru/

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

13.05.2024

http://him-school.ru/




OCHOBHBIC TIOHATHS XUMHUH

http://him-school.ru/

33 1

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 20.05.2024

OCHOBHBIE METOILI CUHTE3A http://him-school.ru/
34 78 1

BBICOKOMOJICKYJISIPHBIX COCMHEHHN 27.05.2004

[TnacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero
padoThI

KonTtpoabHubie

IIpakTH4eckue
padoThI

Jara
U3YYeHHs

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(HTypanus aTOMOB

04.09.2023

http://him-school.ru/

[Tepuoanueckuii 3akoH u [lepronnueckas
cucTeMa XMMHYECKuX 31eMeHToB /J[. 1.
MeneneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPUEN CTPOCHUS aTOMOB

11.09.2023

http://him-school.ru/

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX AJIEMEHTOB U UX COEAMHEHUHN
10 TpyNIaM U nepruojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemMeHToB /.M. MeHieneena B
pPa3BUTUU HAYKU

18.09.2023

http://him-school.ru/

CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BonopoaHas cBs3b

25.09.2023

http://him-school.ru/

BajieHTHOCTB. DJIEKTPOOTPUIIATETBLHOCTb.
Creneunn okuciaenus. BemecTBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOCHUS

02.10.2023

http://him-school.ru/

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
VIcTUHHBIC ¥ KOJIOUHBIC PACTBOPEI.
MaccoBast 107151 BEIIECTBa B pacTBOpE

09.10.2023

http://him-school.ru/




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUN.
I'eneTnueckas CBs3b HEOPTAaHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

16.10.2023

http://him-school.ru/

Knaccudukanmss XuMruuecKuxX peakiii B
HEOPraHUYECKOW M OPraHNYECKON XUMUU.
3aKOH COXpaHEHHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U IIPEBPAIEHUs DHEPTUU IIPU
XUMHUYCCKUX peaK]_II/I}IX

23.10.2023

http://him-school.ru/

Cxopoctb peakiun. OOpaTUMBbIC PEAKITHH.
XUMHUYECKOE PAaBHOBECHUE

06.11.2023

http://him-school.ru/

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

13.11.2023

http://him-school.ru/

11

3H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanus. Ilonsarue
0 BoJiopoHOM nokazarene (pH) pactopa.
Peakmuu nonHoro oomena. ['naponms
OpPraHUYeCKHUX M HEOPTaHMUECKUX BEIIECTB

20.11.2023

http://him-school.ru/

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE
peaxiun. [Tonstue 06 snextponuse
pacIu1aBoB U pacTBOPOB COJIEH

27.11.2023

http://him-school.ru/

13

KontponbHas pabora 1mo pasaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHUU»

04.12.2023

http://him-school.ru/

14

Merannel, ux nosoxenue B [lepuoanyeckoit
CHCTEME XMMHYECKuX 3aeMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBONCTBa
MCTAJIJIOB

11.12.2023

http://him-school.ru/




15

CruiaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METalIoB

18.12.2023

http://him-school.ru/

16

XHUMHYEeCKHE CBOMCTBA BaXKHEHIITHX
METaJUIOB (HATPHUH, Kaaui, KaJabIUui,
MarHui, aIIOMUHUAN) U UX COSIUHEHUN

25.12.2023

http://him-school.ru/

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COCTUHEHUU

15.01.2024

http://him-school.ru/

18

XuMHUYeCKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCTUHEHUU

22.01.2024

http://him-school.ru/

19

[IpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
«Metamib»"

29.01.2024

http://him-school.ru/

20

Hemerannsl, ux noiaoxeHue B
[lepuoauueckoil cucteMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

05.02.2024

http://him-school.ru/

21

®Pur3nyecKue CBOMCTBA HEMETAJIOB.
AnnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCJIOPO/JIa, cepbl, hocdopa u yrieposia)

12.02.2024

http://him-school.ru/

22

XHUMHUUYECKUE CBOMCTBA IAJIOT€HOB, CEPhI U
UX COCOUHEHUN

19.02.2024

http://him-school.ru/

23

XUMHYECKHe CBOMCTBA a30Ta, hochopa u ux
COECTMHEHNN

26.02.2024

http://him-school.ru/

24

XHUMHUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U
UX COEOUHEHUN

04.03.2024

http://him-school.ru/

25

IIpuMeHeHre Ba)KHENIINX HEMETAIUIOB U UX
COCIUHEHUI

11.03.2024

http://him-school.ru/




26

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
TeMme «HemeTamnsl». BerauciaeHus mo
YpaBHEHUSM XUMUYECKUX PEaKUui U
TEPMOXUMHUYECKUE PACUETHI

25.03.2024

http://him-school.ru/

27

[TpakTuueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"Hemeranisi"»

01.04.2024

http://him-school.ru/

28

KoHnTtposbHas paboTa mo TemaM «MeTauiby
n «Hemeramuib»

08.04.2024

http://him-school.ru/

29

HeopraHI/IquKHe 1 OPraHUYCCKHUEC KUCIIOTHI.
HeopraHI/IquKHe U OPraHUYCCKHC
OCHOBAHUsA

15.04.2024

http://him-school.ru/

30

AmdoTepHbIe HEOPraHUYEeCKUe U
opraHuveckue coenuHeHus. I'enernueckas
CBSI3b HEOPTaHMUECKUX U OPTaHUYECKUX
BEILIECTB

22.04.2024

http://him-school.ru/

31

Ponp xuMmuu B 00ecIieueHuH KO0 HUSCKOI,
YHEPreTHUECKON U MUIIEBOM 0€30MaCHOCTH,
Pa3BUTUU MCIUITUHBI

06.05.2024

http://him-school.ru/

32

[IpencraBnenus 00 0OMUX HAYYHBIX
MPUHITATIAX TIPOMBIIICHHOTO MTOTYYSHUS
Ba)KHEUIIINX BEIIECTB

13.05.2024

http://him-school.ru/

33

YenoBek B MUpE BEUIECTB U MaTEPHUAJIOB

20.05.2024

http://him-school.ru/

34

XUMHA U 300pOBbE YEIIOBEKA

27.05.2024

http://him-school.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Pymsurtuc I'., ®enpaman @. "Xumus 10 kiaace YueOHuK 115
o011eo0pa3zoBaTenbHbIX Opranu3aiuii ba3oBbsiii ypoBeHb"
Pym3uruc I'., ®enpaman @. "Xummus 11 kiaace YueOHUK 118

00111e00pa30BaTeNbHBIX Opranu3annii bazoBelil ypoBeHb"

METOANUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Haranps INapa: Xumus. Ypoku B 10-11 knacce (k yueOnuky Pynzutuca)

IToxpoOuee: https://www.labirint.ru/books/199290/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru/

http://him.1september.ru/

http://school-sector.relarn.ru/nsm/
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