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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl CcpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTtaHgapte COO, ¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBICE MPOTPAMMBI, U
OCHOBHBIX TmoyoxkeHui «Crpareruu pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUIUXCs CPECTBAMU
y4yebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMoOOyCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OO0ydYeHHUS M TPEOOBaHUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBaHnue, MoJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXHUT 3aBepLIAIONIMM 3TallOM peaju3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPHhI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 WM TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMeTra «XHUMHsD, COJAEpPNKAHUE UM TOCTPOCHHE KOTOPOTO OINpEIeiIeHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HAyKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4ETOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero obmiero oopasoBanus B Poccutickort deaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyr poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3[JaHUM HOBOM 0a3bl MaTepUanbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OOPMHPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOleM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAyKH: cHCTEMa
3HAHHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONICH XUMUW) U
OpraHn4ecKkon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YUYEHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHun BemiecTB. CBeneHHuss 00 U3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XMMHUU TOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[Ton HOBBIM yriom 3peHusi B mnpeameTe «XuMHsS» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs M3YUYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUS» O00yYaromuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01IaromIei 10 0ObIACHSIOMIEN U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJIBTYPOJOTHUYECKH W IPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMH HayKaMH, PAcCKpbIBAlOT €€ pOJib B IIO3HABATEIbHOM MU IIPAKTUYECKOMN
NESATEIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALIUIO U
OpUMEHATh €€ U1 TONOJIHEHUS 3HAHUM, pEelIeHUs HWHTEUIEKTYalbHbIX U
AKCIEPUMEHTAIIbHBIX HUCCIEA0BAaTEeNIbCKUX 3a4a4. B 1enom coaepkanue yd4eOHOro
npeaMera  «XWUMHsSD»»  JAaHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYaromMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUN MNYTEM DSKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKKe MpoOJieM cOepexeHUs: IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4Jamuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, HUMEOIUX ©0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUYECKON
U HCCIIEJOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU OINPEAEIICHUN
COJIEPKATEJIBbHONM XAapaKTEPUCTUKU IEJIed HW3y4YeHUsT NpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JeATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEACIICHUIO LEIIeU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMM LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBRIsIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U IOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOCHUEM U
OOBACHEHHEM XMMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  IIPaBUII
6e30macHOro 0OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atuM, copepxarenbHasi XapaKTEepUCTHKA LEJIed U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoBanusi. CerogaHs B
NpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCAd  MPEANOYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE CoJep)KaHusg OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIIYCKHUKA 00I11€00pa30BaTEIbHON OpraHMu3aliy, BIAACIOIIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMU U
YMEHUSIMHU aKTUBHOTO MOJIYYEHHUsS] 3HAHUN U NPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL pelIeHUs] TPaKTUYECKUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3y4yeHUH MpeaMeTa «XUMUsS» JOMUHHUPYIOLIEEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

ajanTamys 00y4arolMXcsl K YCJIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopMupoBaHre y OOyYalolIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpoljeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIH,
HEOOXOUMBIX Ui NPUOOPETEHHs] OMbITa JAEITEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke 1 OUEHKHM C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yu4eOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJICP)KAHUS;

(dbopMupOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU M TPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POIM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOAONOIB30BaHNUs, OTIOHEHUS SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHONICHHUS K TPHUPOJEC M CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHUHN I NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN obnactu «EcTecTBeHHO-HAyYHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUYEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hepeno).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepHATOB. Te€opus CTPOEHUS] OPraHUYECKUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTYypHBIE (hOPMYJIBI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccUpUKANMKM OpPraHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oOO0pas3llaMd OPTaHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHHE, OOyTJIMBAaHUE U TOPEHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psa. MeTraH M 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TMOJy4YEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u meTtunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AlIETHIICH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUUHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTU4YeCKuil), mnuposn3. IIpoaykTsi
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C o00pa3laMy IUIaCTMAcC, KaydyyKOB U PE3HUHbI, KOJUIEKIUU
«Hebte» u  «Yromap», MOJEIMPOBAHHE  MOJEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYSHHE ITUIICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TaHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHUE), NpUMEHEHHE. BoJOpoJHbIE CBA3M MEXKIY
MoOJIEKyJIaMu ciUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoOroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThbl). [leficTBue Ha
opranu3M yesnoBeka. [[pumeHeHne rauiuepruia u STUIICHTIIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (U3NYecCKne ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ipumenenue gpenona.

Anpnerunbl U kemouwvl. DopManbIaeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBIE KAapOOHOBBIE KHCIOTBL. MypaBbuHaAs U
YKCYCHasl KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1me Juisl Kjacca KUCIOT, peakius 3TepuduKanum), nojJydeHue U NpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIMNX KapOOHOBBIX
KHUCIIOT. Mblla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- ©
nosmcaxapuibl). ['r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOJACWCTBHE C
ruapokcugom Mmenu(Il), okucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
poBeJcHNE, HAOJIOJEHUE U OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHbIE PEAKLMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TAHOJA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(Il)), anpaernaoB (OKMCIEHUE aMMHUAYHBIM PaCcTBOPOM OKCHJIa
cepeopa(l) u rumpoxcumom wmemu(Il), B3ammMomeicTBHE Kpaxmayia € HOJOM),
pOBEJICHUE MPAKTUUECKONU pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XMMHUYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMmepe rmiuHa). buonornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuas!.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypauus OIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHEHUSI

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINH, CPEIHSS MOJEKYJISpHAs
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEH ALK

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONh30BAaHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W MOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHUE, HAYUHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAalLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO0 OpOUTAIIM B aTromax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DINEKTPOHHAS] KOH(PUTYpALUs aTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanyueckoi CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKHX JJEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KkOBaJIeHTHasl HEMOJsIpHAas M MOJSpHas, MOHHAsA, MeTauiyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJSIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkmarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYEeCKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux 3ineMentoB Jl. U.
MeHneneeBay, U3y4eHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATHUS «MaccOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilomoxkenne HemerauioB B Ilepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) W MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. [lonoxxenne meramnoB B llepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHUH, Kalui, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUMN.

O6mume cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
W3YUYCHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa uianM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

X¥MMHS U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIINM.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO
MOJYy4YEHHUS Ba)KHEHIIIMX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEpUAIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€30MaCHOTO HCIIOIh30BaHUS NPEMapaToB OBITOBOW XUMUU
B IIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  U3YyYEHUM  OOmed
HEOPraHUYECKOM XMMMM B 11 Kilacce OCyIIEeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHBIM (pakT, TMmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiaccupuKkaius, IMepUOJUIHOCTb, HAOJIOICHHE,
JKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMareBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaJioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oomiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHBIM W TpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4KMe MOTUBALIMK K OOYUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOpPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro0 BOCIMTAHUS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh WM IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBOXEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
OPUMEHEHUS XHMHUHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMsSI HAyKH €CThb pe3yJbTar
JUINTEIBHBIX ~ HAONIONEHUN, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TPyJa YUEHBIX U MTPAKTHKOB;

UHTEpECa M I03HABATEIbHBIX MOTHBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI UHAMBHAYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEACHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYyJa U PE3yabTaTaM TPYyAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyaymiedl npodeccuu M peanu3alMd COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIEHOTO IPUPOAOIIOIb30BaHHS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHus €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXAIOLUIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM s COBPEMEHHOI
LIMBHJIM3AIlMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUHU IJ100aNbHBIX IPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJIaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIMXCSI MJaHHBIX C LENbI0 MOJNyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Mo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMyna, ypaBHEHHE XUMHYECKOU
peaklMy — TMPU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHbIE MOJENIbHbIEC NIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHaTepHeTa), aHanmu3upoBaTh WH(YOPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alui yI4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraeMblii aJrOpuT™M ACUCTBHHA MpuU
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh HauOoliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4YETOM TMOJYUYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YTIIEPOJIHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeKale B OCHOBE IMOHUMAaHHS TNPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHMSI O CBOMICTBaX, COCTaBe, IOJYUYEHUU WU
0€30MacHOM HCIOJIb30BAaHWU Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSTHUH,
yCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
OIMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTaBJICHUS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpALIEHHOM)
bopMysT OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlMM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATH MPUHAIJEHKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTAaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOIOPOAbI, KHCIOPOA U a30TCOAEp KaIlue
COCMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCAMHEHHUA), JaBaTh MM Ha3BaHUS 110
cuctematuyeckoil HomeHkiatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATUJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTalbIerua, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBSA3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsI KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIUil C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHN YTIICBOJIOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU TIPU U3yYCHHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOJIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PpEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BeElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJTIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAol M JabopaTOpHBIM OOOpYJOBaHMEM, a Tak)Ke MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBAaHUH, MIOyUYCHHE
THJIEHA M M3yYE€HHUE ero CBOWCTB, KAaYECTBEHHBIC PEAKIMH OPraHUuYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKU OE€30MaCHOCTH MpHU OOpalllEeHuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM O0OPYAOBAHHUEM, MPEACTABIATH PE3YyJIbTaThI
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIYy4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIA  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NESITEIHHOCTH B IIENISAX
COXpAaHEHUS CBOEro 3J0POBBS U OKpY)KAIOIIEW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBHUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MoHUMasi cMbica nokazatens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUUN
OpupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHs
AIIEKTPOJIMTHYECKON aucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAUIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHUUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTEPHBIC TPHU3HAKH MOHSITHUH,
yCTaHAaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUi,
cucrteMatnyeckytro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 14 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTtanm», «3HEPreTUYECKUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHHU
10 IIEpUoIaM | rpyrmaM lleppoauyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYLIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHU4YEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEAarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpPaTHMMOCTH
peaKkIiy, YYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TU PEAKLIUHU UAYT JO KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIYTEM HMOHBI, MPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUNA MOCPEICTBOM COCTaBIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTsus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliie B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOLIMX HAyUYHBIX NPUHIIMINAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMHUYECKUX PEAaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WK OOBEMY OJHOTO M3 YYACTBYIOLIUMX B pEaKlUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUM COOMIOATH MpaBUIIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIOMHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJICeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklUuu Ha cylbdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTAIbHBIX 3a/a4 IO
TeMaMm «MeTaiey U «HeMeramipl»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00paTOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YJNbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKmuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ITUX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaluu, UHTepHET u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHI  COOMIOAaTh  MpaBWIa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIICHHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y9aronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HauMmeHoBaHHe pa3iesioB U TEM (uudpoBbie)
Ne i/m P Kontponbnbsie  IlpakTHyeckue p
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 0 0 https://www.resh.edu.ru/
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIe yrieBOAOPOAbI — aJKaHbI 2 0 0 https://www.resh.edu.ru/
HenpenenbHble yrieBoaoOpoOabl: alKEHBI,
2.2 pel 4 AOpOA 6 0 1 https://www.resh.edu.ru/
AJIKaJIUEHBbI, AJIKUHBI
2.3 ApomaTudecKkue yrieBog0pOIbl 2 0 0 https://www.resh.edu.ru/
[IpupoIHbIE HICTOYHUKH YIJIEBOIOPOJAOB U
2.4 pHpon Y AOPOA 3 1 0 https://www.resh.edu.ru/
ux nepepadoTka
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3 0 0 https://www.resh.edu.ru/
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHA P 7 0 1 https://www.resh.edu.ru/
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1 0 https://www.resh.edu.ru/



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

Hroro no pazneny 13

Pasznen 4. A3oTcoaepxaniue OpranHnyecKkue coeuHeHust

4.1 AMuHBI. AMUHOKUCIIOTEL. benku 3 0 0 https://www.resh.edu.ru/

Nroro no pazgeny 3

Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2 0 0 https://www.resh.edu.ru/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 2



https://www.resh.edu.ru/
https://www.resh.edu.ru/

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBIE
HaumenoBanmue pa3aeioB H TeM nudpoBLIe
Ne /i P Konrtpoabusie IlpakTuyeckue (idpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XUMHYECKUX 3 0 0 https://www.resh.edu.ru/
anemenToB /1. 1. MenaeneeBa
.M
1.2 Crpoenne semectsa. Muoroodpasue 4 0 0 https://www.resh.edu.ru/
BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1 https://www.resh.edu.ru/
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 Metanibl 0 1 https://www.resh.edu.ru/
2.2 Hewmeramisr 1 https://www.resh.edu.ru/
)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKUX ) 0 0 https://swwwresh.edur/
BEILIECTB
Nroro no pazgeny 17
Pa3znea 3. Xumus u :KN3HL
3.1 XuMHA U )KU3HDb 4 0 0 https://www.resh.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 3



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpenmeT opraHnyecKoil XuMuH, €é
1 P P ’ 1 https://www.resh.edu.ru/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE
Teopus cTpoeHUst OpraHUYEeCKUX
2 coequnennit A. M. bytiepoBa, €€ OCHOBHbBIE 1 https://www.resh.edu.ru/
MOJIOXKEHUS
[IpencraBnenue o KnaccuPpuKaun
opraHuyeckux BeuiecTB. Homenkiarypa
3 P P 1 https://www.resh.edu.ru/
(cucremaTudeckas) U TpUBUAJIbHbBIC HA3BaHUS
OpraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHUE
4 . p ’ 1 https://www.resh.edu.ru/
TOMOJIOTUYECKHH sl
MertaH u 3TaH — OpocTeuIre
5 P 1 https://www.resh.edu.ru/
MPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 https://www.resh.edu.ru/
DTWIIEH U MPOMUIIEH — MPOCTeHIne
7 P P 1 https://www.resh.edu.ru/
MPEICTABUTENH AJIKEHOB
2 [Ipaktuueckas padota Ne 1. «ITomyuenue | 1
STUJICHA U U3yYEHUE er0 CBONCTBY
Ankanuensl. bytaauen-1,3 u
9 MeTunoyrtaauen-1,3. Iomyyerue 1 https://www.resh.edu.ru/

CUHTETHUYECKOTO KayuyKa 1 pe3UHbI
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AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH PsAll. ALIETUIEH — https://www.resh.edu.ru/
MPOCTEUIINNA MPEICTABUTEIb ATIKHHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH hitps://www.resh.cdurw/
apeHOB

13 ['eHeTnyeckas CBA3b yII€BOIOPOAOB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM
[IpupoaHble ICTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl,
HEPTh U MPOIYKTHI €€ epepadoTKu
[TpuponHbIE HCTOYHHUKH YTIIEBOLOPOIOB:

15 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl, https://www.resh.edu.ru/
HE(PTh U MPOIYKTHI €€ epepadoTKu

16 KonrtponbHas pabora no pazaeiy
«YTIIeBOAOPOABD)

17 [IpenenbHblE OIHOATOMHBIE CITUPTBHIL: hitps://www.resh.cdurw/
METaHOJ U 3TaHoJ. BonoponHas cBA3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIEHTIIUKOIb U hitps://www.resh.cdurw/
[JIMLEPUH

19 ®enom: CTpOGHI/I? MOJIEKYJIbl, PU3UYECKUE U hitps://www.rosh.cdurw/
XMMHYECKHE CBOMCTBA, IPUMECHEHHE

20 Anbreruasl: GopManbIeTHA U alleTAIbICT U, hitps://www.resh.cdurw/
AneroH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KApOOHOBBIE hitps://www.resh.cdurw/
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [IpakTrueckas padota Ne 2. «CBoiicTBa



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH " OJICMHOBasA KHCJIOThI, KaK

23 https://www.resh.edu.ru/
MPEJICTABUTENN BBICIINX KaPOOHOBBIX KHCIIOT

24 Mpelna Kak cou BBICI_HI/I\)’{ KapOOHOBBIX hitps://www.resh.cdurw/
KHUCJIOT, KX MOIOIICE ACHCTBHE
CrnosxxHble 3(DUPBI KaK POU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX https://www.resh.edu.ru/
3¢upoB

26 JKHpbi: TAPOIIHN3, NPHMEHEHHE, https://www.resh.edu.ru/
Ouosornyeckas poib KHPOB
VYrieBosbl: cocTaB, KiacCUpUKAITHSI.

27 Baxueiime npeacTaBUTeNn: Ti0OK03a, https://www.resh.edu.ru/
bpykTo3a, caxapo3a

)3 Kpaxman u nemntono3a Kak IpupoHbIe hitps://www.resh.cdurw/
MTOJTMMEPHI
KonTtponbHast pabota o pazueny

29 «Kucnopozacoepxaiiue opraHuyecKue
COCIMHCHUS

30 AMWHBI: METHJIAMHUH M aHUJIAH https://www.resh.edu.ru/
AMUHOKHUCIIOTHI KaK aMm(pOTepHbIS

31 OPraHNYEeCKHE COCTUHEHHUS], X https://www.resh.edu.ru/
Oumonornyeckoe 3HaueHUE. [lenTuapl

32 besmici kaK npupoaHEIe https://www.resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS

33 OCHOBHbIC MOHSTHS XHMHH . https://www.resh.edu.ru/
BBICOKOMOJICKYJIIPHBIX COEAMHEHUIN

34 (JCHOBHbIE METOTILI CHHTE3A https://www.resh.edu.ru/

BBICOKOMOIJICKYJISAPHBIX COG,I[HHGHHﬁ.
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[InacTmacchl, kKaydykH, BOJOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTshI

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUN 3TIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTyparus aToMOB

https://www.resh.edu.ru/

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTEeMa XUMMHYECKuX daeMeHToB J[. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

https://www.resh.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ 110
TpyIIaM U repruoaaM. 3HauCHUE
MEePUOTUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. Menaeneena B
Pa3BUTUN HAYKH

Crpoenue BeliecTBa. XMMHUUYECKasi CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU
cBsi3u. BogopoaHas cBsizb

https://www.resh.edu.ru/

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

https://www.resh.edu.ru/

[TonsTue o gucniepcHbIx cucreMax. cTuHHBIE
Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B paCTBOPE

https://www.resh.edu.ru/
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Knaccudukanust 1 HOMEHKJIAaTypa
HEOPraHWYECKUX coeNnHEeHuM. [ eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

https://www.resh.edu.ru/

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHUYECKHUX PEAKIMAX

https://www.resh.edu.ru/

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

https://www.resh.edu.ru/

10

[Tpaktnueckas padota Ne 1. « Bimustaue
pa3MyHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU PEAKIIUN»

11

DIIeKTpoMTHYECKas Aucconuanus. [louarue o
BOZIOpOAHOM Toka3zatene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HeOpI‘aHI/I‘-IGCKI/IX BCIICCTB

https://www.resh.edu.ru/

12

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTrie 00 3MEKTPONIK3€E PacIsIaBOB U
pacTBOPOB coJieit

https://www.resh.edu.ru/

13

KonTtponpHast pabota o pazueny
«Teopernueckre OCHOBBI XUMHUNY

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3i1eMeHTOB /[]. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKue cBOKNCTBa
METaJUIOB

https://www.resh.edu.ru/
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CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIT

15 . https://www.resh.edu.ru/
HanpsHKEHUH METAILIIOB
XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAILIIOB

16 (HaTpuit, Kanuii, KaJabIMii, MarHUH, https://www.resh.edu.ru/
QIIOMUHUIN) U UX COAMHEHUH
XUMHYECKHE CBOMCTBA XpOMa, METU U UX

17 . POMa, https://www.resh.edu.ru/
COEIMHEHNH
XUMHYECKHE CBOMCTBA [IMHKA, JKeJIe3a U X

18 . ’ https://www.resh.edu.ru/
COEIMHEHNH
[IpakTuueckas padora Ne 2. "Pemenue

19 JKCIEPUMEHTAJIBHBIX 3a]a4 110 TEME
«MeTtamis»"
Hewmeramnsl, nx nonoxenue B [leprnoanueckoi

20 CHUCTEME XUMHUYECKUX 31eMeHTOB /JI. 1. https://www.resh.edu.ru/
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnyeckre cBOMCTBA HEMETAIIIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMEpe https://www.resh.edu.ru/
KHCJIOPO/JIa, cepbl, hocdopa u yriepoia)
XUMHYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U UX

22 . » P https://www.resh.edu.ru/
COEIMHEHNH
XuMHUuecKHue CBOMCTBA a3orta, pocdopa u ux

23 " , pocop https://www.resh.edu.ru/
COEeTUHEHUH
XUMHYECKHE CBOUCTBA yIJIepoaa, KDEMHUS U

24 . yHIepons, Kp https://www.resh.edu.ru/
UX COeqUHEHHH
IIpuMenenre BaxKHEUIIUX HEMETAJIIOB U UX

25 p . https://www.resh.edu.ru/
COEIMHEHNH

2 O0001Ienre U cucTeEMaTH3alNs 3HAHUH 110

Tteme «Hemeraniawy. Beruncienus mo
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YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue

27 JKCIEPUMEHTAIBHBIX 33]a4 110 TEME 1
"Hemeranmisi"»
)3 KoHTposbHast paboTta mo temam «MeTalisy U 1
«Hemeramibn
79 Heopranunueckue u oprannueckue KUCIOTHI. | hitps://www.resh.edur/
Heopranunueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOPraHUYEeCKUe U
30 opraHuyeckue coeuHeHus. ['enernueckas | https://www resh.edur/
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xumun B o0ecrieueHuN 3KOJIOTUIECKOM,
31 JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, 1
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 00 0OMUX HAYUHBIX
32 MPUHIMIAX TPOMBIIIJIEHHOTO MOJYyYEHHUs 1 https://www.resh.edu.ru/
BaXXHEUINNX BEIIECCTB
33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1 https://www.resh.edu.ru/
34 XuMUs U 300pOBbE YEIOBEKA 1 https://www.resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 10 xkmacc/ I'abpuensa O.C., Octpoymos WU.T'., Cnaakos C.A.
AknnonepHoe obmectBo «M3narensctBo «IIpocBerienmes
Xumus, 11 knacce/ Pyasutuc I'.E., ®enpaman @.I'. "uznarenscTBo

"IIpocBemienue"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

[IpenonaBanue ecTeCTBEHHO-HAYYHBIX MIPEIMETOB B YCIOBUSIX OOHOBIICHHUS
cojepkaHus o01iero oopazoanus.: Mmetoandeckoe nocoodue/Ilentun A.1O.,
3arpannunas H.A., Hukumosa E.. u np.

CucrteMa OLEHKH JOCTHKEHUH TJIaHUPYEMBIX MPEIMETHBIX PE3YIHTATOB
OCBOCHMS yueOHOTro npeamMeTa "Xumus'": MeToInIeCKre PeKOMEH IaInu /
Kasepuna A.A., Cuactuna M.T".

Xumus. 10 knacc. 6a30BbIid ypOBEHB. MPOBEPOUYHBIE M KOHTPOJIbHBIE PAOOTHI.
["a6puensn O.C., JIpicoBa I'.I'.

Xumus. Qunakrnaeckuit matepuan. 10-11 kmaccel: yaeOHOE mocodue s

o0111e00pa3oBaTeNIbHBIX OpraHu3aluii: 6a3oBbii ypoBeHb/ A.M.Paaerkuit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://www.resh.edu.ru/






