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HOACHUTEJIBHASA 3AIIUCKA

[IporpammMa Mo XMMHHM Ha ypOBHE CpelHEro oOuero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 ob6pazoBanuu B Poccuiickoin deaepannny», TpeOOBaHUN K pe3ylibTaTaMm
ocBoeHUs (penepanpHOl 00pa30BaTEIbHON MPOTPAMMBI CPEIHETO OOIIEero
obpazoBanusa (®OII COQO), mpeacraBieHHbix B  DeaepaibHOM
rocyapctBeHHOM obOpazoBarenbHoM cTangapte COO, ¢ yuérom Konuenmmmn
npernogaBaHusi yuyeOHoro mpenMera «Xumus» B 00pazoBaTEIbHBIX
opranmsauusax Poccmiickorn  ®Denepannu, peann3yrONMX  OCHOBHBIE
oOpa3oBaTelbHble TPOrpaMMbl, M OCHOBHBIX ToJIokeHUN «CTpareruu
pasButus BocnuTanus B Poccniickori @enepanum Ha nepuon 1o 2025 roma»
(Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBy TMOAXOMOB K pa3pabOTKe MporpaMMbl MO XHUMHUH, K
ONpENENeHUI0 OOIIeH CcTparerud OOyYeHHMsl, BOCHUTAHUS U Pa3BUTHUS
oOydJaromuxcsi cpencTBaMu ydeOHoro mpeamera «Xumus» i 10-11
KJIaCCOB Ha 0a30BOM YpOBHE COCTAaBWIM KOHUENTYaJbHbIE IOJOKEHUS
OI'OC COO o0 B3aMMOOOYCIOBICHHOCTHU LIEJIEH, COEepKaHUS, PE3YIbTATOB
o0Oy4deHHUs U TPeOOBAHMI K YPOBHIO MMOITOTOBKH BBIITYCKHHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITY CKHUKAMH
00111e00pa3oBaTeIbHON OpraHUu3alliy, SBISIETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM 3TallOM pealu3aluy Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIINX
LEJOCTHOW CHUCTEME XMMHUYECKOro 00pa3oBaHUs. DTH LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPOAbL, (OPMUPOBAHUS MHUPOBO33PEHHS U OOLIEH
KYJIBTYpbl YEJIOBEKA, a TAKXKE SKOJIOTMUYECKM OOOCHOBAHHOIO OTHOIICHMS K
CBOEMY 3J0pOBBIO W TPUPOAHON cpene. Peanusyercss Xumumyeckoe
oOpa3oBaHuEe OOy4YalOIIUXCS HAa YPOBHE CpEIHEro oO0Iero o0pa3zoBaHUS
CpelcTBaMH y4eOHOro mnpeaMera «XUMUs», COACpPKAHUE M TMOCTPOEHUE
KOTOPOTO OIpeAeSieHbl B MPOrpaMMe N0 XUMHUH € YYETOM CIIEHU(PUKUA HAYKH
XUMUH, €€ 3HAUCHHUs B TO3HAHUM NPUPOABI U B MaTEpUATILHOU KU3HU
oOmecrea, a Takke ¢ Y4y€ToM OOmMX IelNed W  NPUHUUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOILEero
obOpazoBanus B Poccuiickoit denepariuu.

XUMHSI KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPAET O0COOYIO
POJIb B COBPEMEHHOM IMBUJIN3AIINY, B CO3IaHUU HOBOW 0a3bl MaTepuaIbHON
KynbTypbl. OHa BHOCHUT CBOW BKjIaad B (OPMUPOBAHHE pAIlMOHATBLHOTO
HAayyHOIO MBILIUIEHUS, B CO3JaHUE LEJIOCTHOIO MPEACTABICHUS 00
OKpYXalollleM MHpE KaK O €JAMHCTBE NPHUPOAbI W 4YeJIOBEKa, KOTOpOe
dopMupyeTrcsi B XMMHUM Ha OCHOBE MOHMMAaHHs BEIIECTBEHHOTO COCTaBa
OKPYXAaIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHUEM BEUIECTB,
UX CBOWCTBAMM U BO3MOXHBIMH O0JIACTIMU MTPUMEHEHUS.

TecHo B3aMMOIENCTBYS C APYTMMM €CTECTBEHHBIMU HAyKaMHU, XUMHS
cTaja HEOThEMJIEMOI YacThbl0 MUPOBOU KyJIbTYPbl, HEOOXOAUMBIM YCIOBHUEM
YCHEIIHOTO TPYAA U KU3HU KaKJI0To ujieHa obiiecTBa. CoBpeMeHHasi XUMus
KaK HayKa co3ujaresibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HampaBjieHa Ha
penieHre moOanbHbIX NPOOJIEM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA —
CBIPHEBOM, SHEPreTUUYECKOM, MUIIEBOM, SKOJIOTHYECKONM O€30MacHOCTU U
OXpPaHbl 3JOPOBbSL.



B cootBeTcTBMU ¢ OOIIMMU LEISIMHU U MIPUHLIUIIAMHA CPEIHETO OOIIEro
oOpasoBanus coxepxanue mpenmera «Xumus» (10—11 kmaccel, 6a30BbIN
YPOBEHb U3YyYCHHS) OpPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha
OOIIIEKYABTYPHYIO TMOATOTOBKY OOYyYarolIuXcsl, HEOOXOAUMYIO UM JIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCHEIIHOTO BKJIIOYCHHS B
KU3Hb COLMYMa, NPOAODKEHHS] 0Opa30BaHMs B Pa3IUYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBigOmMMH IpeIMeTa «XHUMHUSD SIBISIOTCS 0a30BbI€ KypChl —
«Oprannueckas xumusi» U «O0IIas 1 HeOpraHu4Yeckasi XUMHUA», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKHU:
CUCTEMa 3HAaHUU MO HEOPraHWYECKOM XMMHUHU (C BKJIIOYEHHEM 3HAHUU W3
oOIIel XuMUN) U Opranndeckord xumMuu. opMHpOBaHUE TAHHON CUCTEMBI
3HaHUW TpU  M3YYEHHH TMpeaMera  o0OecledynBaeT  BO3MOXKHOCTD
PacCMOTpPEHHUs BCEr0 MHOT00Opa3us BEIECTB Ha OCHOBE OOIIMX MOHATHM,
3aKOHOB U TEOPHUM XMMMUH.

CrpykTypa cogepkanus KypcoB — «Oprannyeckas xuMus» 1 «O0mas
M HEOpraHWYecKass XUMHUS» CPOPMUpOBaHA B MNPOrpaMMe IO XUMHUHU Ha
OCHOBE CHCTEMHOIO TMOAXOJa K M3YyYEHHIO Y4eOHOro wmarepuaia u
o0yCJIOBJICHA HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCcKOn
XUMHUHU BEUIECTBA PACCMaTPHUBAIOTCS HA YPOBHE KIIACCHUYECKOM TEOpUHU
CTPOCHMSI  OPraHMYECKUX  COCJUHEHUM, a Takke Ha  YpPOBHE
CTEPEOXUMHUYECKUX U JEKTPOHHBIX MPEACTABICHUI O CTPOECHUU BEILECTB.
Cenenust 00 M3ydyaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUH — OT
YIJIEBOJOPOJIOB JO CJIOKHBIX OWOJOTMYECKHM AaKTUBHBIX CcoeAuHeHuu. B
Kypce OpraHM4eCKOM XWMHUHU IMOJYy4aloT pPa3BUTHE CPOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIbHbBIC MPEICTABICHUS
O XHMMHYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX TMpPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIMH.

[lon HOBBIM YTIJIOM 3peHHs B MpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3Y4YEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUYECKUI Marepuail U (PAKTOIOTMYECKHE CBEIEHHSA O BEIIEeCTBaX M
XUMUYECKoM peakuuu. Tak, B YacTHOCTHM, B Kypce «OOmas wu
HEOpraHWYecKass XUMHUs» OOydYaroIUMCS TMPEAOCTABISETCS BO3MOXHOCTD
OCO3HaTh 3HAYEHUE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX U
METOJIOJIOTHUECKUX MO3UIMH, TIyOXKEe MNOHITh HCTOPUYECKOE H3MEHEHUE
GyHKIMIA 3TOrO0 3akOHa — OT o0oOmarmned 10 OObICHSAIIEH U
MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMHA O Ba)XKHEHIIMX BEIECTBaX, MX COCTaBe,
CTPOCHHMH, CBOMCTBAX U MPUMEHEHUH, & TAKXKE O XUMHUECKUX PEAKLHUAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAaHUs AomonHseTca B Kypeax 10 u 11
KJIACCOB 3JIEMEHTaMU COJEpKaHUsl, MMEIOIIUMH KyJIbTYpPOJOTUYECKUI U
OpUKJIAJAHON  XapakTep. OTH 3HAHUS  CIOCOOCTBYIOT  MOHHUMAaHHIO
B3aMMOCBSI3M XHUMHUHM C JIpDyTUMU HayKaMH, pacKpbiBalOT €€ poyib B
MO3HABATEIbHOW M MPAKTUYECKOM JEATETbHOCTH 4YeNOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBaXEHUS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUH U
NPAKTUYECKUX MPUIOKEHUM XUMUH, MOMOTAIOT BBIITYCKHUKY
OpUEHTHUPOBATHCSI B OONIECTBEHHO M JMYHOCTHO 3HAYUMBIX Mpoliemax,
CBA3aHHBIX C XUMHEW, KPUTHYECKHM OCMBICIMBATh HMHPOPMALUIO U



MPUMEHATh €€ U1 NOMNOJHEHUs 3HAHWM, PEIICHHS] HHTEJUIEKTYaJbHbIX WU
AKCIIEPUMEHTAJIBHBIX HCCIEN0BAaTENbCKUX 3a1ad. B 1menom copepkaHue
y4eOHOro mnpeamera «XUMHUsS» JaHHOTO YPOBHSI M3YYEHHUST OPUEHTHPOBAHO
Ha (opMUpOoBaHHE Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIS
noHMMaHusA (umocodckux uaei, TakuX KaK: MaTepHallbHOE €IUHCTBO
HEOPTaHMYECKOTO M OPraHU4YeCKOro Mupa, OOYCIIOBICHHOCTh CBOICTB
BEILECTB UX COCTABOM U CTPOEHHUEM, IMO3HABAEMOCTH MPUPOAHBIX SBJICHUN
MyTEM SKCIIEPUMEHTA U PEIICHUs MPOTUBOPEUMA MEXIY HOBBIMU (DaKTamu
U TEOPETUYECKUMU IPENNOChUIKAMH, OCO3HAHUE POJIM XMMUU B PELICHUU
HKOJIOTHYECKUX MpoOiieM, a Takke MpoodiaeM cOepeskeHUs IHEPreTUYeCKUX
PECYPCOB, CHIPbs, CO3aHUS HOBBIX TEXHOJIOTUI U MaTepUasoB.

B mnnaHe pemieHus 3aaad BOCHUTAHUS, Pa3BUTUS W COLMAIA3ALUHU
00y4Yarouxcsl MPUHSITHIE MPOTPAMMON M0 XUMHH TOAXOAbI K OMPEICICHUIO
COJEpKaHMSI M TIOCTPOEHHUS MpeAMeTa IMpeaycMaTpuBaroT (HOPMHPOBAHUE
YHUBEPCAJIbHBIX YYEOHBIX JACHCTBUH, MUMEIOIIMX 0a30BO€ 3HAYEHUE IS
Pa3IMYHBIX BHJIOB JIEATEILHOCTU: pElIEHUsl MpoOJeM, NMOUCKa, aHaIu3a U
00paboTku UHPOpMALK, HEOOXOIUMBIX IS MNPUOOPETEHUS ONbITa
MPAKTUYECKON M HMCCIIEAOBATENbCKON NeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B NO3HAHUU XUMUHU.

B npakruke npenonaBaHus XUMHUHU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK W Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHus, MPHU
ONPEIEICHUH COAEPKATEIbHON XapaKTepUCTUKH LEJIeH U3yUYeHus mpeameTa
HaIpaBJICHHUEM II€PBOCTENIEHHONM 3HAaYMMOCTH TPAJAMIMOHHO MPU3HAETCS
dbopMupoBaHUE OCHOB XMMHUYECKOM HAyKH Kak O0O0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON AESATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOW KyJIBTypbl. C METOOMYECKOM TOYKM 3PEHUS TaKOM
MOJXO/A K OIpENeNCHUI0 LeJed H3yYeHUs MpeaAMeTa SIBISIETCS BIOJIHE
ONpaBJaHHBIM.

ComracHO [aHHOW TOYKE 3pEHUs IVABHBIMU LEJNSIMU  HM3yYECHUS
npeamera « Xumus» Ha 6a30BoMm ypoBHe (10 —11 ki1.) sBisitoTest:

e (GopMHUPOBAHUE CHUCTEMbl XUMHUYECKHUX 3HAHUN Kak BaKHEHIen
COCTABJISIIOLEH €CTECTBEHHO-HAyYHON KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKaT KJIKOYEBbIE MOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI W
TEOPUU XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE W TMOHHUMaHHE
CYLIHOCTH JOCTYIHBIX 0000ILEHNI MUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

e (QopmMupoBaHve M pa3BUTHE MPEICTABICHUN O HAYUYHBIX METOIAX
MO3HAHUS BEIIECTB M XHUMHMUYECKUX PEaKIHil, HEOOXOIUMBIX IS
NpUOOpETEHUs YMEHHM OpPHEHTHPOBAaTbCS B MHUPE BEIIECTB H
XUMHUYECKUX SIBICHHUI, UMEIOLIUX MECTO B MPUPOJIE, B TPAKTUUECKOU
1 TIOBCEIHCBHOMU YKU3HU,

e pa3BUTHE YMEHHMA U CIOCOOOB JI€ATEIBbHOCTH, CBSI3AHHBIX C
HAOMOACHUEM U OOBSICHEHHMEM XUMHUYECKOTO JKCIEPUMEHTA,
coOJTrofIeHNEeM MpaBul 0€30MacHOTO OOpaIleHUs C BEIIECTBAMM.

Hapsiny ¢ stuMm, coiepskarenbHasi XapakTepUCTUKa LelIedl W 3ajay
U3yYEHHMsI MpeAMETa B MPOrpaMMe M0 XUMHUHM YTOYHEHA U CKOPPEKTHpPOBaHA
B COOTBETCTBMM C HOBBIMHU INPUOPUTETAMH B CHCTEME CPEIHEro OOIero
obpazoBanus. CeromHss B TpENoOJaBaHUM XUMHU B OOJIBIICH CTETeHU
OTHAETCS MPEANOYTEHHE MPAKTUYECKON KOMIIOHEHTE COJEPKaHUs O0yUeHus,



OPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHHKA 00I11€00pa3oBaTeabHON
OpraHM3alliM, BIAJCIONIETO HE HAOOpPOM 3HaHUM, a (YHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSMU aKTHBHOTO ITOTYYEHUS
3HAHWN W MMPUMEHEHUS WX B PEATbHOW KU3HU TSI PEIICHUS MPAKTUICCKUX
3azad.

B cBsi3u ¢ 3TUM TIpu M3y4YeHUUW TpeaMeTa «XUMUsS» TOMHUHHUPYIONIISe
3HaYeHHE MPUOOPETAIOT TaKue IIeNIU U 3a7a4H, KaK:

amanrtanusi o0ydJarommXxcsi K YCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS
Mupa, GOpMHPOBAHUE WHTEIUICKTYaJdbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K
caM0OOpa30BaHUIO, COTPYIAHHUYECTBY, CAMOCTOSTEIbHOMY  IPHUHATHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C
BEIIECTBAMH M UX IPUMEHEHUEM;

dbopMupoBaHUE y OOYYArONIMXCA KITIOYEBBIX HABBIKOB (KJITFOUEBBIX
KOMIICTCHIINH ), UMEIONUX YHUBEPCAIbHOE 3HAUCHUE JIJIST Pa3IMYHbBIX BHIOB
NEATEeIbHOCTH: pelieHus npoOieM, T[OMCKa, aHaiu3a U 00paboTKu
nHpopMali, HEOOXOAUMBIX [Jii MPUOOPETEHHUS OIbITa JEATeIbHOCTH,
KOTOpas 3aHUMaeT BAKHOE MECTO B TIO3HAHUU XMMHH, a TAKXKE JIJIST OIICHKH C
MO3ULIUNA SKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U
XUMHUYECKHX TPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MIPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTCIUICKTyalIbHBIX |
TBOPYECKUX CHOCOOHOCTEH OOYyYaroUIMXCs: CHOCOOHOCTH CAMOCTOSITENBHO
npuoOpeTaTh HOBBIC 3HAHHUS IO XHMHUHU B COOTBETCTBHUU C KU3HCHHBIMU
MOTPEOHOCTSIMH,  HWCIIOJIB30BaTh ~ COBPEMEHHBIC  HMH(OPMAIMOHHBIC
TEXHOJIOTUM [IJIsl TOMCKAa W aHalu3a Y4eOHOW M Hay4HO-TIOMYJSPHON
nH(})OpPMAITIN XUMHIECKOTO COJEPIKAHMS;

dbopMupoBaHUE U pa3BUTHE Yy OOYyYaIOIIMXCS AaCCOLMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0NaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOEHHO HEOOXOAWMBI, B YAaCTHOCTH, NpPH IJIAHUPOBAHUHU U
MIPOBEICHUH XUMUYIECKOTO IKCIICPUMECHTA;

BOCIIUTAaHHE Yy OOydYaArOIMXCSA YOSKIEHHOCTH B TyMaHUCTHYECKOU
HaIPaBJICHHOCTH XUMHUH, €€ BaKHOHN PO B PEIICHUN TII00ATBHBIX MPOOIeM
paIoHaJbHOTO  MPUPOAONONIB30BAHMS, TMOMOTHEHHUS JHEPreTUYECKUX
pPECypcoB M COXpaHEHHs  TPUPOAHOTO  DPABHOBECHS,  OCO3HAHUS
HEOOXOMMOCTH OEpeXHOTO OTHOIICHHS K MPUPOIEC M CBOEMY 3/I0POBBIO, a
TaK)kKe MPUOOPETCHUS OIbBITa WCIOIB30BAHUS TOTYYEHHBIX 3HAHUW IS
MPUHATHS TPAMOTHBIX PEIICHUA B CHUTYAIUSAX, CBA3aHHBIX C XUMHYCCKUMU
SIBIICHUSIMH.

B ydeOHOM miaHe cpemHero o0uiero oopa3zoBaHusi MpeaMeET «XUMUSD)
0a30BOr0 ypOBHS BXOIWUT B COCTaB MpeAMETHON obmactu «EctecTBeHHO-
Hay4YHBIC PEAMETHD».

OO0miee yncno 4acoB, OTBEAEHHBIX ISl U3YUCHUs] XUMUU, Ha 0a30BOM
YPOBHE CpeIHEro ol1ero oopa3zoBanusi, coctasisieT 68 yacos: B 10 kiacce —
34 yaca (1 gac B Heznento), B 11 knacce — 34 yaca (1 yac B Hezenio).

COAEPKAHUE OBYYEHUA
10 KITACC
OPTAHNYECKASA XUMUA



Teopernyeckue 0CHOBbI OPraHU4YeCKON XUMUM

[Ipenmer opraHM4ecKOod XWMHH: €€ BO3HMKHOBEHHUE, DPa3BUTHE U
3HAYEHUE B MOJIYYEHUM HOBBIX BEIIECTB M MarepuasioB. Teopus cTpoeHus
opranudeckux coeauHeHud A. M. BymiepoBa, €€ OCHOBHBIE MOJOXKEHHUS.
CrpykTypHbIE (OPMYJIBI OPraHUYECKHUX BEIIECTB. [OMONOrUs, H30MEpHs.
XHUMHUYECKasl CBA3b B OPraHUYECKUX COCAUHEHUSX — OJUHAPHBIE U KPATHBIE
CBA3U.

[IpencraBnenne o0  KiIacCUPUKAMU  OPraHUYECKUX  BELIECTB.
HoMmenknarypa  opraHMuecKUX  COEOUHEHHMM  (cUcTeMaTuyeckasl)) |
TPUBHAJIBHBIE  HAa3BaHMUS  BAXKHEWINIMX  MPEACTABUTEIEH  KJIAcCOB
OpraHUYeCKHUX BEUIECTB.

DKCHEepUMEHTAIbHBIE METObI U3YUYECHHS BEIIECTB U UX MPEBpALICHUI:
O3HAaKOMJICHHE C 00pa3laMy OpraHMYeCKHUX BEIIECTB U MarepuajlaMu Ha UX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI OPTraHMYECKHX BEUIECTB, HAOIIONCHHUE U
OMKCaHUE JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAILICHUIO OpPraHUYECKUX
BEILIECTB MPU HarpeBaHuH (IUIaBjieHUE, OOYTJIMBAHUE U TOPEHUE).

YriieBogopoasbl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN psAa. MeTaH u 3TaH —
MpPOCTENIINE TMPEACTaBUTENN aJKaHOB: (U3MYECKHE U XHUMHUYECKHUE
CBOMCTBa (peakuuu 3aMEIIECHUS U TOPEHUs), HAXOXKACHHE B MPHUPOJIE,
MOJIyYeHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKHMU pPAL. OTWIEH H
MNPONMWJIEH — TMPOCTEHIINE TMPEACTaBUTENN AJKEHOB: (U3MYecKue u
XUMUYECKHE CBOWCTBAa (peakUMH TUIPUPOBAHUSA, TaJOreHUPOBAHUSA,
TUApaTalyy, OKUCICHHS U MOJIUMEPHU3ALUN ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 u  metwiOytaaueH-1,3:  cTpoeHue,
BaXHEHIIIME XUMUYECKHE CBOMCTBRa (peakuus noaumepusauuun). [looyuenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUN PSII.
ALIETWIIEH — MNPOCTEUIIMM MPEACTABUTEND AJKMHOB: COCTaB, CTPOEHUE,
¢uznueckue W XMMHYECKHME CBOMCTBA  (peakuMH TUAPUPOBAHUA,
raJOrTeHUPOBAHUSA, THUIpaTallu, TOPEHUS ), TOJTyYEHUE U TPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (U3NUYECKUE W XUMUUYECKHUE
CBOMCTBa (peaklUMH TaJIOTEHHMPOBAaHUS M HUTPOBAHMS), NOJYyYEHHE U
npumeHenue. Tomyon: cocmae, cmpoenue, usuyeckue U XuMudecKue
ceolicmea (peakyuu 2an02eHUpPoOBaHUsi U HUMPOBAHUS), NOJYYeHue U
npumenenue. TOKCMYHOCTb apeHOB. leHeTWueckas CBA3b  MEKIY
YITIEBOAOPOIAMHU, IPUHAIICKAILMMHU K Pa3JIMYHBIM KJIacCaM.

[IprpoHbIE UCTOUHHUKHN YTIIEBOXOPOAOB. IIpupoaHbIi ra3 U NomyTHbIE
HedTsaubie Taszpl. HedTs u e€ mpoucxoxnaenue. CrnocoObl mepepadoTKu
HEe(PTU: TEPEroHKa, KPEKUHT (TEPMHUECKUH, KaTAIUTUYECKHUI), MUPOIU3.
[IponyxThl epepabOoTKu HEPTH, UX MPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B
ObITy. KamMeHHBIH yToJib U MPOAYKTHI €ro NEPepadoTKH.

DKCNepUMEHTAIbHBIE METOAbI U3YUYECHHSI BEIIECTB U UX MPEBpaALCHUM:
O3HAaKOMJIEHHE C 00paslamMH IJIaCTMAcCC, KayuyyKOB W PE3UHBI, KOJUICKIUU
«Hedtp» u «Yromb», MOAECIUPOBAHUE MOJEKYJI YIVIEBOJOPOAOB U
raJiorTeHONPOU3BOIHBIX, IPOBEACHUE MPAKTUYECKOW PpalOThl: MOJIyYEHHE
ATUJIEHA U U3YUYEHUE €TO CBOMCTB.




Pacuérnsle 3anaun.

Brluucienus mo ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOIO BEUIECTBA WJIM MPOAYKTA PEAKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MM MPOAYKTOB
peakiun).

Kuciaopoacoaep:kamue opranndeckKue coeIMHEeHust

[IpenenbHbIlE OAHOATOMHBIE CHUPTHI. METaHON W 3TaHOJ: CTPOEHHUE,
¢usnyeckre U XMMUYECKUE CBOMCTBA (pEaklMMU C aKTUBHBIMU METaJUIAMH,
raJIOr€HOBOAOPOJaMH, TOPEHKE), TPUMEHEHUE. BOTOpoaHbIE CBI3U MEXIY
MOJIEKYJIaMH CcIUpPTOB. /JlelicTBHMEe MeTaHOJa M 3TaHOJIa Ha OpraHu3M
YeJIoBeKa.

MHoOroaroMHple CHOUPTHI. OTHJIECHIJIMKOAb M DIHIEPUH: CTPOCHHUE,
¢usznyeckue U XMMUYECKHE CBOMCTBa (B3aWMOJEHCTBUE CO MICTOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsl peaklyds Ha MHOTOATOMHbIE CIUpPThI). JleiicTBue
Ha OpraHu3M yenoBeka. [[puMeHeHne mmuepuHa U 3TUIICHITIMKOJIS.

@DeHOJ: CTPOEHUE MOJIEKYJIbl, (PU3NYECKUE U XMMHUYECKUE CBOMCTBA.
ToxcuuHnocTh Qenona. [Ilpumenenue genona.

Anbaeruasl M KeTOHbl. DopManbaeruj, aueTaabJIerujl: CTPOCHHUE,
¢uznueckue HW  XMMUYECKHE CBOMCTBAa (pEaKklUu OKHUCICHUA U
BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), TOJIyYEHHE 1 IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeneNbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U
YKCyCHasi KHCIOTBI: CTPOEHHE, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(cBoiicTBa, OOUIME AJI KIacca KUCIOT, peakluus 3Tepu(UKaIim), MoTy4YeHue
n npuMmeHenune. CTreapuHOBasi M OJIEMHOBas KHUCJIOTHl KaK IpPEICTaBUTENN
BBICHIMX KapOOHOBBIX KHCJIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIIOT,
MX MOIOIEE ECHCTBHE.

Cnoxuble 3(Upbl KaKk TPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponus
cnoxkHbIX 3¢upoB. Kupsl. Tuaponus xupoB. IIpuMeHeHue KUpOB.
buonorunueckas posb KHpPOB.

VYrneBoawl: cocTaB, Kiaccudukanus yIrieBoAOB (MOHO-, AU- H
nonucaxapunbl). [mroko3a — mpocTeduii MoOHOcaxapuj: OCOOCHHOCTH
CTPOCHHMSI  MOJIEKYJIbl,  (PU3MYECKHE U  XUMHUYECKHE  CBOMCTBa
(B3aumoneiicteue ¢ ruapokcuaoM Menu(Il), okucieHue amMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l), BoccTaHOBIEHHE, OpOKEHUE TJIFOKO3bI),
HaxoXJIEHUE B NpPHUpOJie, MPUMEHEHHE, Ononoruyeckas posb. doTocuHTes.
@pyKTO3a KaK U30MEP ITTHOKO3BI.

Kpaxman wu wmemtono3a Kak mOpupoaHble noauMepbl. CtpoeHue
Kpaxmaia U uesuiono3bl. dusndyeckne u XMMHUYECKUE CBOMCTBA Kpaxmalia
(ruponu3, Ka4yeCTBEHHAs! PEaKLUsI C HOIOM).

DKCepUMEHTAIbHBIE METObI U3YUYECHHS BEILIECTB U UX MPEBpAICHUI:
npoBeJeHNEe, HAOMIOACHUE M ONHUCAHWE JIEMOHCTPAI[MOHHBIX OIBITOB:
TrOpeHUE CIUPTOB, KAuye€CTBEHHbIE pEAKIUU OJHOATOMHBIX CIUPTOB
(oxucnenne drtaHoma okcumoM wMemu(Il)), MHOTOaTOMHBIX  CITUPTOB
(B3aumoneiicTBue mmiepuHa ¢ rugpokcugom  wmeau(ll)), ampaeruaoB
(oKHuCIIeHre aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpokcumom
meau(Il), B3auMopeiicTBue Kpaxmana ¢ MOJIOM), MPOBEACHHUE MPAKTUYECKON
paboThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIOTHI.

Pacuétnnle 3amaun.

Bbluucienus mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchbl, 00béma,



KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKUUU MO H3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A3oTconepkaliue OpraHnyeCcKue COeTUHEHUS.

AMMHOKHCIIOTBI KaK aM(OTEpHbIE OpPraHUYECKHE COCIUHEHUS.
@U3NYECKUE U XUMUYECKAE CBOMCTBA aMUHOKHUCIIOT (Ha MMPUMEPE MIIUILIUHA).
buonornyeckoe 3HaueHre aMHMHOKHCIIOT. [lenTubl.

benku  kak  NpPUPOAHBIE  BBICOKOMOJEKYJSIPHBIE  COECIUHEHUS.
IlepBryHasi, BTOpUYHAs M TPETUYHAs CTPYKTypa O€lIKoB. XHMHYECKUE
CBOMCTBa OEJKOB: THUIPOIH3, JCHATypalus, KaueCTBEHHbIC PEaKUUU Ha
OemnKu.

DKCHEepUMEHTAIbHBIE METObI U3YUYECHHS BEIIECTB U UX MPEBpALCHUI:
HaOJIFOIEHUE M ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JI€HaTypauus
O€JIKOB IIPH HArpeBaHUU, [IBETHBIE PEAKIIMH OEIIKOB.

BrbicokoMoJieKy/IsIpHbIE COeIUHEHUS

OCHOBHBIE TMOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJIMMEPU3ALINH, CPEAHSISA
MOJIEKyJsipHast Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TOJTMMEPU3ALINS U TTOJTUKOHEHCAIUS.

DKCepUMEHTAIbHbIE METObI U3YUYECHHS BEIIECTB U UX MPEBpAICHUI:
O3HAaKOMJIEHHE C oOpa3laMH MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmnszannst MeXNpenIMETHBIX CBS3€M NMPU H3YYEHUM OpPraHUYECKOU
xuMun B 10 KJlacce OCYIIECTBISIETCS Yepe3 HMCIOJIb30BAaHUE KakK OOIMX
€CTECTBEHHO-HAYYHBIX MMOHATUH, TaK U MOHATUMN, SABJISIOMIMXCS CUCTEMHBIMU
JUISL  OTAENBbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA. COCTOSHHUE
BEUIECTBA, (PU3NUECKUE BETMYMHBI U €AUHUIBI UX U3MEPEHUSL.

Buosnorus: knetka, opranusm, ouocdepa, 0OMeH BEIIECTB B OPraHU3Me,
(doTocuHTE3, OMOIOrMYECKN aKTUBHbBIE BellecTBa (OENKH, YIIEBObI, KHUPHI,
(dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOIAEMBbIE,
TOIIMBO, PECYPCHI.

TexHoMorus: MUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHAIILHOTO MHUTAHMUS,
MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE W KOCMETUYECKHE Ipernaparsl,
MaTepHaJibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBbI XUMUM

XUMUYECKUN AJIEMEHT. ATOM. Sapo aroma, M30TOMNBIL. DJIEKTPOHHAsS
o0osiouka. DHEpreTHYecKre YpoBHH, NOJYPOBHU. ATOMHBIE OpOUTaH, s-, P-,
d- anemenThl. OCOOCHHOCTH paCHpENCICHUS dJICKTPOHOB 0 OpOUTAISIM B
aTOMax  JJIEMEHTOB  MEPBBIX  YETBIPEX  NEPUONOB.  DIEKTPOHHAS
KOH(UTypaiusi aTOMOB.

[Tepnognueckuin 3akoH U llepuomnyeckass cucreMa XUMHYECKHUX
anemenToB [J[. M. Menneneera. CBs3b MNEPUOIUYECKOTO 3aKOHA U



Ilepnonnueckont cucremsl xumuueckux dnemMeHtoB [[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XUMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BELIECTB M0 TPyNIaM MU MEepUOJaM. 3HAYECHHE MEPUOIUYECKOTO 3aKOHA B
Pa3BUTHH HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKasl CBSI3b. BUIIbI XMMUYECKON CBS3U
(KOoBaJIeHTHass HENOJsIpHAsT M TMOJSpHAsl, HWOHHAs, METAJLUIMYECKas).
Mexanu3mbl 00pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIN U
JTIOHOPHO-AKIIENITOPHBIN ). Bonoponnas CBS3b. BaneHTHOCTB.
DnexTpooTpularebHOCTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJNEKYISIPHOTO M HEMOJEKYISPHOIO CTPOEHHUA. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. [HWIIBI KPUCTAUIMYECKUX PEMIETOK.
3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA KPUCTAIIIMYECKOU PEIETKH.

[lonsiTue o0 pAucHepcHbIX cuUcTeMax. VICTHHHBIE W KOJUJIOMIHbBIE
pacTBOpbl. MaccoBast 101l BEHIECTBA B PACTBOPE.

Knaccudukanus  Heopranmueckux coeauHeHud. Homenkiartypa
HEOPraHUYECKUX BEUIECTB. | eHETHYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB,
MIPUHAJIEKAIMX K PA3JIMYHBIM KJIACCAM.

Xumnueckas peakuus. Krnaccupukanuss XUMHUYECKHX pEakUuid B
HEOPraHMYEeCKOM M OPraHWYEeCKOM XHWMHHU. 3aKOH COXPAHEHHS MACChI
BEILECTB, 3aKOH COXPAHEHUs W NPEBPAILCHUS SHEPTUU NPU XUMUYECKHUX
peaKuusXx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3Ju4HbIX (PaKTOpOB.
OOparumele peakuu. XUMHYECKOe paBHOBecHue. DakTophl, BIUSIOMINE Ha
cocTostHue xumuueckoro pasHosecus. [Ipuanun Jle [larense.

Onexrponutudeckas aucconuanus. CUabHbIe U cIa0ble IEKTPOIHTHI.
Cpena BoIHBIX paCTBOPOB BEILECTB: KUCHAsl, HEUTPAJIbHAs, IIEIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHepUMEHTAIbHbIE METObI U3YUYECHHS BEILIECTB U UX MPEBpALCHUI:
neMoHcTpauus tabmun «lleproanueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa», W3y4ye€HHE MOAENEN KPUCTAUIMYECKUX PEMIETOK,
HaOJIIOIECHUE W ONMUCAHUE JIEMOHCTPAIMOHHBIX W JA0OPATOPHBIX OIBITOB
(pa3nokeHne TMEepoKCuAa BOAOPOAA B MPUCYTCTBUM  KaTajau3aropa,
ONPENEIIEHUE CPENbl PacTBOPOB BELIECTB € IMOMOIIBI YHHUBEPCAIBHOTO
WHJUKATOpa, pPEakUMd HOHHOr0 oOMeHa), MpPOBEACHUE MNPAKTUUECKOU
paboTel «BnusHME pa3nUUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuum.

Pacuérnblie 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKMX peaKUui, B TOM YHCIE
TEPMOXUMHUYECKUE pacy€Thbl, pacuy€Tbl C HCIOJb30BAHUEM MOHATHUSA
«MaccoBas JI0JIsl BELIECTBAY.

Heoprannueckasi xumms

Hemeramsl. [lonmoxenue HemeramwioB B Ilepuoanyeckon cucreme
xuMuueckux saeMeHtoB JI. M. MenzaeneeBa U 0COOCHHOCTH CTPOCHUS
aroMoB. PU3NUYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPOIUS HEMETAUIOB (Ha
nmpuMepe KUcioposa, cepsl, pocdopa u yrinepoaa).

XYWMHUYECKUE CBOMCTBA BAXKHEWILMX HEMETAJUIOB (TajOr€HOB, CEpHI,
azora, (ocdopa, ymieposa M KpeMHHS)) U HUX COCIUHEHHM (OKCHJIOB,
KHUCIIOPOICOAECPKAIIMX KUCIIOT, BOJOPOIHBIX COEAMHEHUH).



IIprMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl.  Ilonoxenne wmeraiioB B Ilepuognueckon  cucreme
xumuueckux oanemeHToB J[. WM. MenneneeBa. OCOOCHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JI0ueK aToMOB MeTayyioB. OO0mue (u3nuecKkre CBONCTBA
MeTauioB. CIulaBel METaUIOB. ODJIEKTPOXMMUYECKUN psAl  HaNpsyKEHUN
METAJLIOB.

XUMUYECKUE CBOMCTBA BaKHEHIMX METANIOB (HATpHl, KaJWii,
KaJIbI[U{, MAarHuii, ajalOMHUHUN, IHHK, XpOM, KEJIe30, Melb) U UuX
COEIMHEHU.

OOmue crnocoObl MoydyeHus: MeTauioB. IIpumeHeHue MeTayuioB B
OBITY U TEXHUKE.

DKCIIEpUMEHTAIbHBIE METO/bl U3YUCHHUS BEIIECCTB U UX MPEBPaIlCHUM:
M3yYEHUE KOJUIeKIMH «MeTamibl W CIUIaBbl», OOpa3lloB HEMETAJLIOB,
pelIeHue  AKCIEPUMEHTAIBHBIX  3ajJay, HaONIOICHHWE ¢  OINKCAHUue
JEMOHCTPALIMOHHBIX M JIaDOpaTOpHBIX  ONBITOB  (B3aUMOJEHCTBHUE
TUJIPOKCHUIA AJTIOMUHHS C PACTBOPAMH KHCJIOT M IIEJIOYEH, KaY€CTBEHHBIE
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaun.

Pacuétel Macchl BemiecTBa WIM 00bEMa Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIM O0bEMY OJHOTO M3 YYacCTBYIOUIUX B
peakiuyd BEIIEeCTB, pacyéThl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CITA OAHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS ¥ KU3Hb

Ponp xumum B 00€CHEUEHHUU HKOJIOTUYECKOM, HIHEPreTHYECKOr u
MUIIEBOM O€30MaCHOCTH, Pa3BUTHM MeMUUMHBL. [lOHSITHE O Hay4dHBIX
METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIIUIAX MPOMBIILIEHHOTO
MOJTyYEHUsI BaXKHEUIITUX BEIIECTB.

UenoBek B MUPE BEUIECTB U MATEPUAIIOB: BAXKHEUIIINE CTPOUTEIHHBIC
Marepualibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPackH,

OOuue ecTeCTBEHHO-HAyYHbIC TOHATHS: SIBJICHHE, HAy4HbIA (akT,
TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiIacCuUKaIus, TePUOTUIHOCTD,
HaOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIMPOBAHHUE.

®dusuka: Marepus, OSHEpPrusi, Macca, arToM, OJJEKTPOH, MOJEKYIa,
SHEPreTUYECKUI ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperarHoe CTEKJIO,
KepaMUKa, MaTepualbl I AIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKHUE U
MUHEpPATbHBIE YIO0OPEHUS.

XuMUsI W 3[0pOBbE  YENOBEKA:  MpaBWIa  HUCIOJIb30BaHUS
JIEKApPCTBEHHBIX  MpernaparoB, IMpaBwia O€30MaCHOTO  HCIOJIb30BaHUS
npernapaToB ObITOBOM XMMUU B MOBCETHEBHOMN KU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpEIMETHBIX CBsSI3ed MNpU  U3yYEeHUU OOmied u
HEOpPraHU4YeCKOM XuMHH B 11 Kjacce oCyliecTBIsI€TCs YePE3 UCIIOIb30BaHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATUM, TaK W MOHATHH, SBISIONAXCS
CHUCTEMHBIMU JJIs1 OTICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTeCcTBEHHO-HAy4YHbIC MOHSTHS: HAy4dHBIM (hakT, THIOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTEe3, KiIacCu(dUKaIus, TMePUOIUIHOCTD,
HaOJIIO/IEHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dusnka: MaTepusi, JHEPrusi, Macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH,



WOH, W30TON, PaJUOAKTUBHOCTH, MOJIEKYJIa, JHEPTETHYECCKUN YpPOBCHb,
BEIIIECTBO, TEJIO, O0BEM, arperarHoe COCTOSHUE BEIIECTBA, (HU3UIECCKUC
BCJIMYMHBI U €IMHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorust: knetka, opraHmsMm, 53KocucTema, Ouocdepa, Makpo- u
MUKPOJJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

[eorpadus: MuHEpanbl, TOPHBIE IOPOABI, ITOJIE3HBIE WMCKOIIAEMEbIE,
TOTUTMBO, PECYPCHI.

TexXHOIIOT U XUMUYECKass  NPOMBINIICHHOCTh,  METaJUTyprus,
MPOU3BOJICTBO  CTPOUTENBHBIX  MaTEPHANIOB,  CEIIbCKOXO35SHCTBEHHOE
MIPOU3BOJICTBO, MHIIeBast MIPOMBIIIIEHHOCTb, bapmarieBTHIECKas
MIPOMBITIUICHHOCTb, MIPOU3BOJICTBO KOCMETHUYCCKHX Mpenaparos,
MIPOU3BOJICTBO KOHCTPYKIIHOHHBIX MaTepHaIOB, AIIEKTPOHHAS
MIPOMBITIICHHO CTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XM HA BA30BOM VYPOBHE CPEAHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbraTaM OCBOCHHS
00y4aroImMUMHKCS MPOTPaMM CPEIHETo 00111ero 00pa3oBaHus (JUYHOCTHBIM,
METANpPEeIMETHBIM U NpeaMeTHbIM). HaydHO-mMeTonnuecKko OCHOBOM st
pa3pabOTKN TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IPOTpaMM CPEIHETO
o011ero oOpazoBaHus SBISETCS CUCTEMHO-IEATEILHOCTHBIN MOIXO.

B cooTBeTcTBUUM C CUCTEMHO-AESATEIRHOCTHBIM MOJIXOOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTaTOB OCBOCHHS TMpeaMera «XHUMHS» Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus BbIIEIEHBI CIEAYIOIINE COCTABISAIOLIHUE!

OCO3HAHUE OOYYArOIIMMUCS POCCUNUCKON TPaKTaHCKOW HJICHTUYHOCTHU
— TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOITPEAEIICHUIO;

HaJIM4KUe MOTHBAIMU K 00y4YECHHIO;

I[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPHUYECKUX TPATUIIMKA 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIIUXCsl pyKOBOACTBOBATHCSI B CBOEH
NEATEIbBHOCTH  II€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKaMH,  IPUCYIIHNMHU
IIEJIOCTHOM CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYME TPABOCO3HAHUS DKOJIOTMUECKOW KYJIBTYpbl U CHOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPEAMETa « XUMHUS» JI0CTUTAIOTCS
B €AMHCTBE y4eOHOW M BOCIHMTATENILHON JESITEIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU H  WJACAIaMH POCCHMCKOTO TPaKIAHCKOTO  OOIIEeCTBa,
NPUHATHIMEU B OOIlECTBE HOPMAMU W TpaBWJIaMH  TOBEICHUS,
CIOCOOCTBYIOIIIMMHU ~ TPOIIECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHUS U
HPaBCTBEHHOTO CTAHOBJICHUSI IMYHOCTH OO0YYaIOIUXCS.

JInyHOCTHBIE pE3ylbTaThl OCBOEHUSA NpEAMETa «XHUMUS» OTPakaroT
c(hOopMHPOBAHHOCTH OMBITA TO3HABATEIPHON U MPAKTHYECKON JIEATETLHOCTH



oOyyYaronuxcsi Mo peaju3alyu MPUHATHIX B OOLIECTBE HEHHOCTEW, B TOM
YUCJIE B YACTHU:

1) rpaxaaHCKOro0 BOCIIMTAHUS

OCO3HaHUs OOYYaIOIIMMHCS CBOMX KOHCTUTYLHOHHBIX IIpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY M MPABOIOPSIIKY;

IIPEACTABIEHNS O COUMAIBHBIX HOPMAax M IPABHIIAX MEXKJIMYHOCTHBIX
OTHOILICHUH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENBHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PpELIEHWHM Y4YEeOHbIX W MO3HABaTEIbHBIX 3aJ1ad,
BBIITOJIHEHUN XUMUYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMEHTHI JPYTUX [IPU aHAIM3€ PA3JIUYHbBIX BUJIOB YUEOHOU AESITENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHOM XHUMUU;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTHUECKOTO
MPUMEHEHUsI XUMHUHU, OCO3HAHUS TOrO, 4YTO JOCTH)KEHUS HAyKH €cCTh
pe3yabTaT AJUTENbHBIX HAOIIONEHUM, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX
MTOMCKOB, IMOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIIBHBIX MOTUBOB B IOJYYEHUHU U IMOCIEAYIOIIEM
aHanu3ze MHPOpPMAUMKU O TEPEIOBBIX JOCTHKEHHUSAX COBPEMEHHOMN
OTE€YECTBEHHOM XHUMUU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOI'O CO3HAHMS, Y TUYECKOTO ITOBEICHNS;

COCOOHOCTH OLIEHWBAaTh CHUTyallMd, CBA3aHHBIE C XUMUYECKUMU
ABJIICHUSIMM, W TPUHUMAThb OCO3HAHHBIE PEIICHUS, OPHUEHTHUPYACHh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U TOCTYIIKA CBOMX TOBAPUILIEH
C MO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME IOCIEACTBUM
ATUX MOCTYTKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

MMOHUMaHUsl LIEHHOCTEeW 370pOBOro M 0Oe3zomacHoro olpasa >KHU3HH,
HEOOXOIMMOCTH  OTBETCTBEHHOTO  OTHOLIEHUSI K  COOCTBEHHOMY
(pU3HUECKOMY U MICUXUYECKOMY 3[I0POBbIO;

coOMIofIeHNs MpaBUI 0€30MACHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH U B TPYIOBOMU IEATEIBHOCTH;

MOHUMaHUsl LIEHHOCTH MNpaBWUJ WHIUWBUIYAIBHOTO M KOJUJIEKTUBHOIO
0e30MacHOro TMOBEICHUSI B CUTyalUsiX, YTPOXKAIOIIMX 3I0POBbI0 U JKU3HU
JIIOJICH;

OCO3HAHUSl TMOCIEACTBUHA W  HENPUSATHUS  BPEAHBIX  MPHUBBIUEK
(ynoTtpeOneHus anKorosisi, HAPKOTUKOB, KypEeHHUsI);

5) TpynoBOro BOCHIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-UCCIEI0BaTeIbCKON
NEeSATEIbHOCTH, OOUIECTBEHHO IIOJIE3HOM, TBOPYECKOM M ApYyrux BHUAAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AKTHMBHOE YYacTHE B PELICHUHM IPAKTUYECKHX 3ajad
COILIMAJIbHON HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MpoQeccuil pa3auyHoro poja, B
TOM YHUCJI€ HA OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUHN 110 XUMUU;



YBOXEHUS K Tpyady, JIOIAM Tpyda H pe3ynbrataM TpyAOBOU
NEeATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUAYATbHOW TPACKTOPUHU
oOpaszoBanus, Oyaymed mnpodeccud W peanu3aldd  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K
XUMHH, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTHYECKH I1eeco00pa3HOro OTHOLIEHUS K TMpPUPOAE, Kak
MCTOYHUKY CYILECTBOBAHHUS KU3HU HA 3E€MJIE;

MOHMMaHUs TIO0AJIBHOTO XapakTepa SKOJOTHYECKUX MpoldiieMm,
BIUSHUSA HKOHOMHUYECKHX IIPOIECCOB HA COCTOSHHE NPUPOAHONH H
COLIMAJILHOM CPENBI;

OCO3HAHMUA HEOOXOTUMOCTH HCIIOIB30BAHUS JOCTHKCHUNA XUMHH JIS
pelIeHs BOIPOCOB PALMOHAIBHOTO IPUPOIONIOIB30BaHHUS;

AKTUBHOIO HEMNPHUITUA JIEUCTBUM, MPUHOCAIINX BpPEI OKPYXKAIOLIEH
NPUPOAHOM  cpede, YMEHHs  IPOTrHO3UPOBATH  HEOIAronpUsTHHIE
JKOJIOTUYECKHUE IIOCJIEICTBUSA NPEANPUHUMAEMBIX  JEUCTBUM M
MpeoTBpaIlaTh UX;

HaJU4Msl Pa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKON
KYJIBTYpPBI, OIbITA JE€ATEIbHOCTU 3KOJIOTMYECKOW HANpaBI€HHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS HWMH B [IO3HABATEIbHOM, KOMMYHHKAaTUBHON H
COLIMAJIBHOM TPAaKTUKE, CIIOCOOHOCTH W YMEHHUS aKTUBHO IMPOTHUBOCTOSITh
UJEO0JIOTUH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(hOopMHPOBAHHOCTHU MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIICCTBEHHON MPAKTHKH,

MOHUMaHUs CHeNU(pUKN XUMUU KaK HayKH, OCO3HaHHUs €€ poiu B
(GOpMHUpPOBaHUU  PALMOHAIBHOTO  HAYYHOIO  MBIIUICHUSA,  CO3JaHUU
LEJOCTHOTO TMPEACTaBICHUs 00 OKpYXKAIOIIEeM MHpPE Kak O E€IUHCTBE
NpUPOABl W YEJIIOBEKa, B IO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn NpoodeM COXpaHeHUs! IPUPOIHOTO PABHOBECHS;

YOCKIEHHOCTH B 0CO0OH 3HAYMMOCTH XUMHM JUIS COBPEMCHHOI
UMBWIM3AIMKU: B €€ TYMaHUCTUYECKON HANpaBIEHHOCTH M Ba)XHOM poJiM B
CO3/IaHMM HOBOM 0a3bl MaTEpHUAIILHOM KYJIbTYpPbl, PELIEHUH NIOOATbHBIX
npoOieM  yCTOMYMBOIO  pa3BUTHA  YEJIOBEYECTBA —  CHIPHEBOIA,
AHEPreTUYECKOM, MUILEBOM M HSKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTHUU
MEIUIMHBI, O00ECHEYEHUN YCIOBUM YCIEIIHOTO Tpyda M SKOJIOTHMYECKHU
KOM(OPTHOM KU3HU KaXJI0T0 YiIeHa 00IEeCTBa;

€CTECTBEHHO-HAYyYHOW TpaMOTHOCTU: MOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHUS, HCIONb3yeMbIX B €CTECTBEHHBIX HAyKaX, CIHOCOOHOCTH
UCIIOJIb30BaTh TOJydyaeMble 3HAHUS JUIsl aHalu3a U OObSICHEHUs SIBJICHUUN
OKPYXAIOLIEro MUpPA U MPOUCXOIAIIMX B HEM WM3MEHEHHWM, YMEHUS JenaTh
000CHOBaHHbIE 3aKJIIOYEHUSI HA OCHOBE HAy4HBIX ()AKTOB M HMEIOIIHUXCS
JAHHBIX C N0 OYYEHHSI I0CTOBEPHBIX BHIBOJOB,;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BATh XUMUUECKUE 3HAHUS JIJIS
penieHus NpooOieM B pealbHbIX KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY MOJyYEHHIO HOBBIX 3HAHUW MO XUMHUU B



COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTAMH;
WHTEepeca K OCOOGHHOCTAM Tpyda B  pasmuyHbIXx  cdepax
npodeCcCHOHATBHON IeATeTLHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbI

MertanpeaMeTHble  pe3yabTaThl  OCBOCHHSI  y4eOHOTO  IpeaMera
«XUMUS» HA YPOBHE CPEAHETO OOIIEr0 00pa30BaHUs BKIIIOYAIOT:

3HaUMMble a7 (OPMHUPOBAHUS  MHUPOBO33pEHHUS  O0YyUaIOUIUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIllEHAy4YHbIE  MOHSTHS,
OTpakarollye IeTOCTHOCTh HAyYHOM KapTHHBI MUpa U CIeUu(UKY METOJOB
MTO3HAHHUS, HCIIONb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPIHUs, SIBICHHUE, MPOLECC, CUCTEMA, HAYYHbIN (DAKT, IPUHLIMI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEAOBAHNE, HAOIIOAEHUE, U3MEPEHHUE,
AKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAJIbHbIE y4ueOHbIE JENUCTBUA (mo3HaBaresbHEbIE,
KOMMYHHKAaTHBHbIE, PETYJIATHBHBIE), oOecrneunBaromuye (HopMUpoBaHUE
(PYHKIMOHAIBHON IPAMOTHOCTH U COLIMAIIBHON KOMIIETEHIIMN 00YyYaroInXCs;

CIOCOOHOCTh oOyyJaromuxcs HCITI0JIb30BATh OCBOEHHbIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA UM YHUBEPCAJbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIBHON U COLUATIBHOM MPAKTHUKE.

MertanpenMeTHble pE3yJIbTaTh OTpaXaroT OBJIAJICHUE
YHUBEpPCAIbHBIMU YYEOHBIMU TO3HABATEIbLHBIMU, KOMMYHHKATUBHBIMH U
PEryIsITUBHBIMU JICUCTBUSIMHU.

OBiageHne yHHBeEpPCAJbHBIMM Y4YeOHbIMH IO3HABATEJbHBIMH
AefCTBUSIMM:

1) 0a30BbIe JJOrMUYECKHE AeCTBUS:

CaMOCTOATENIbHO (POpMYNHpOBaTh W  AKTyaJIU3UpOBaTh MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENITh UEAN ACATENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX
JOCTH)KEHHSI, COOTHOCHUTH PE3YyJbTaThl JACSITENIbHOCTH C MOCTABICHHBIMU
LEJSAMU;

MCIIOJIb30BATh [P OCBOCHUM 3HAHUN MPUEMBI TIOTUYECKOTO MBILUICHUS
— BBIIEATh XapakTEpHble TNPU3HAKM TOHSATHUH U YCTAHABIMBATH MX
B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IJIs1 OObSICHEHUS
OTIENbHBIX (PAKTOB U SIBJICHUMU;

BBHIOMpPATh OCHOBAaHUS W KPUTEPUU ISl KiIacCU(UKALMKU BEUIECTB U
XUMHYECKUX PEAKIIUM;

YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIY H3y4aeMbIMH
SIBJICHUSIMU,

CTPOUTDH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE, IO
aHAJOTWMU),  BBIABIATH  3aKOHOMEPHOCTHM W TPOTUBOpEUYUs B
paccMaTpHUBaEMbIX SIBICHUSAX, (POPMYIUPOBATH BHIBO/IBI M 3aKIIFOUEHUS;

OPUMEHSATh B MPOLECCE TMO3HAHUS, MCHOJIb3YEMbIE B XUMHUHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEJIU, MPeoOpa3oBbIBaTh  MOJIEIbHBIC
OpEICTaBIeHUs — XUMHUYECKUWA 3HaK (CMMBOJ) 3JIEMEHTa, XHUMHUYEecKas
dopMyina, ypaBHEHHME XHUMHYECKOW pEaKIUU — MpU PEIICHUH Y4YEOHBIX
NO3HABATEbHBIX M  MPAKTUYECKUX  3a7ad, MPUMEHITh Ha3BaHHbIE
MOJIEJIbHBIE TIPEJCTABICHUS JJI BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIUH.



2) 0a30BbIe HCCIEA0BATEILCKHE eiICTBUA:

BJIaJI€Th OCHOBAaMU METOAOB HAyYHOrO IIO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUN;

dopmynupoBaTh IeTM M 3aJadyd  HMCCIENOBaHUS, HWCHOIb30BaTh
MTOCTABJIEHHBIE U CAMOCTOSTENBHO CPOPMYITUPOBAHHBIE BOIPOCHI B KAYECTBE
WHCTPYMEHTAa TO3HAHUA WM OCHOBBI 1751 ()OPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

BJIa/IETh HABBIKAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS
YYEHUYECKUX 3KCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HaONIOIaTh 3a
XOIOM TIpOLECcCa, CaMOCTOSTENBHO MPOTHO3UPOBATH €r0  Pe3ysbTar,
dopmynupoBaTh 0000IIEHUS W BBIBOJBI OTHOCHTEIHHO JTOCTOBEPHOCTU
pE3yJIbTaTOB  HCCIEAOBAHMS, COCTABIATH OOOCHOBAaHHBIM  OTYET O
MPOJEIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIEN0BaTENbCKOW M MPOEKTHOMN
NEeATEIbHOCTH, IPOSABIATH CIIOCOOHOCTh U TOTOBHOCThH K CAMOCTOATEIbHOMY
MMOMCKY METOJIOB PEUICHUS] MPAKTHUECKUX 3a/1a4, TPUMEHEHHUIO Pa3JTHMYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopManHei:

OpUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HH(OpMAnUu (HAy4YHO-
MOMYJISIpHAS JINTEpaTypa XUMHUUYECKOTO COAEPKaHUs, CIIPABOYHbBIE TTOCOOU,
pecypcebl MHTEepHETa), aHaIM3UpOBaTh MH(DOPMAIUIO Pa3IMYHBIX BUIOB U
GopM TmpencTaBlieHUs, KPUTHYECKH OLIEHUBAThb €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(opMyIMpoBaTh 3ampoChl W IMPUMEHATH PA3IMYHBIE METOJBl MpPH
MOMCKE U 0TOOpe MH(pOpPMAIMU, HEOOXOAUMOM IJIsl BHIOJHEHHS YUYEOHBIX
3a71a4 OIPEIEIIEHHOTIO THUIIA;

npuoOpeTarh OTIBIT HCIIOIb30BAHUS UH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMI U Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEJIbHO BBIOMpATh ONTHUMAJIBHYI0 (OpMYy MpeACTaBICHUS
uHpopmalmu (cxemsl, TpaduKu, AMarpaMMsbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCIIOJIb30BAaTh HAYYHBIM SI3bIK B Ka4eCTBE CpEICTBAa NpH padore ¢
XUMUYECKOM MH(pOpMALIMEN: MPUMEHATh MEXIPEAMETHbIE ((pU3HUECcKue u
MaTeMaTHYeCKUe) 3HAKM W CUMBOJIbI, (opmynbl, aOOpeBUATypHI,
HOMEHKJIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA
HaIVISIAHOCTH.

OBiageHue yHMBepCaJbHbIMM KOMMYHUKATUBHBIMM 1eICTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOU TeMbl B XOJI€ Auajora
W/WIU AUCKYCCHUH, BBICKAa3bIBaTh UAEH, (POPMYIUPOBATH CBOM MPEITOKEHUS
OTHOCUTEJLHO BBIMOIHEHUS MPEIOKEHHON 3a/1a4H;

BBICTYIaTh €  Mpe3eHTaluued  pe3yJabTaroB  IMO3HAaBaTebHON
NEeSTEIbHOCTH, TMOJYYEHHBIX CAaMOCTOSATEIBHO WJIM COBMECTHO  CO
CBEPCTHUKAMU  TPU  BBIIOJIHEHUH  XUMHUYECKOTO  HKCIIEPUMEHTA,
NPaKTUYECKOW pabdOThl MO MCCIEJOBAHUIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3auuy y4eOHOTo MpoekTa U (GopMyJIupOBaTh BBIBOJIBI 1O pe3yiibraTaM
MPOBEAEHHBIX HMCCIENOBAHUNA IIYTEM COIVIACOBAHUSA IIO3ULMH B  XOHE
00CyXeHUs U 0OMEHAa MHEHUSIMH.

OByaieHHe YHUBEPCAJbHBIMH PeryJIiTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIbHO MJIaHUPOBATH u OCYILIECTBISATh CBOIO



IIO3HABATEIbHYIO  JESATEIIBHOCTh, ONpeAeisass €€ Uend M 3aJadu,
KOHTPOJIMPOBaTb M MO  Mepe  HEOOXOOUMOCTH  KOPPEKTUPOBATH
npeiaraéMplii  aaroOpuT™M JCUCTBHIM TMPH  BBINOJIHEHUH YUYEOHBIX H
HCCIIEIOBATENbCKUX 3aj]lad, BeIOMpaTh HamoOosee 3¢ (EeKTUBHBIN crocod ux
penieHus ¢ y4€TOM MOJYyYEHHs HOBBIX 3HAHWI O BEHIECTBAX M XUMUYECKHUX
peaKiusx;

OCYLIECTBJIATb CAMOKOHTPOJIb CBOEH JESATEIIBHOCTM HAa OCHOBE
CaMOAHaJIN3a U CAMOOLICHKHU.

HHPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

IIpenmeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XUMHS»
OTpaXkaroT:

cq)opMI/IpOBaHHOCTL IPE/ACTABICHUI O XMMUYECKOH COCTABIIIOLICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa, POJIM XMMHHU B TO3HAHUM SBJICHUU
OpUPOAbl, B (POPMHUPOBAHMHM MBIIIICHUS W KYIBTYphl JUYHOCTH, €&
(YHKIIMOHAIBPHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAaKTUICCKUX
3a/1a4 M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO U
IIPUPOJHOU CPELE;

BJIAJICHUE CHUCTEMON XMMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIIUE TOHATHUS (XUMHYECKHM 3JIEMEHT, aToM, 3JICKTPOHHAs
000j0uKa aToMa, MOJIeKyJda, BaJICHTHOCTb, JJICKTPOOTPUIIATEIIBHOCTD,
XUMHYECKasl CBsA3b, CTPYKTypHas dopmysa (pa3BEépHyTas U COKpaliéHHas),
MOJIb, MOJIIpHas Macca, MOJSPHBIM O00BEM, YIJICPOAHBIM  CKEJIET,
(GyHKIMOHAIBHAS TPYMIa, pagukall, H30MEPHs, U30MEPbI, TOMOJOTHYECKUMA
psll, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO U a30TCOACPKAINE COCAMHEHHUS,
MOHOMEp,  TIOJIMMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISAPHBIC
COCJIMHEHUSA); TEOPUHU W 3aKOHBI (TEOPHUs CTPOCHUS OPraHUYECKUX BEIECTB
A. M. BytiepoBa, 3aKOH COXpPAaHEHHsSI MAaCChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3bIK XMMHH; MHPOBO33PEHUYECKUE 3HAHMS, JIXKAIUe B
OCHOBE TMOHUMAaHMSI MPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKHUX SIBICHUM,
(aKTOJOTHMUECKHE CBEICHUS O CBOMCTBax, COCTaBe, IIOJIYUYCHHH W
0€30I1acHOM HCITOJIb30BAaHUHM BKHEHIITUX OPraHUYCCKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBIABISTH XapaKTEPHbIC IPU3HAKU
MOHSATHH, YCTaHABJIUBATh X B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTRBYIOIINE
MOHSATHS MPU ONMKUCAHUM COCTaBa, CTPOCHUS M MPEBPAIICHUN OpraHM4YeCKUX
COCMHCHUN;

c(hOopMHPOBAaHHOCTh YMEHUU HMCTOJIB30BaTh XUMHUUYECKYIO) CHMBOJIHKY
JUIL  COCTaBIICHUSI MOJEKYISIPHBIX W CTPYKTYpHBIX  (pa3BEPHYTOH,
COKpaIni€HHoi) GopMysl OpTaHUIECKUX BEIIECTB U YPABHEHUN XHUMHYECKUX
peaKkiuid, HM3rOTaBIMBATh MOJEIM MOJEKYJ OpPraHWYECKUX BEIIECTB s
WJITIOCTPALIMKM UX XMMUYECKOTO Y MPOCTPAaHCTBEHHOTO CTPOCHUSI;

chOpMHPOBAaHHOCTh  YMEHUW  yCTaHABIMBATh  MPHUHAMICKHOCTH
M3YUYEHHBIX OpPraHMYEeCKUX BEIIECTB MO HMX COCTAaBy M CTPOCHHUIO K
OTIPEZICIEHHOMY KJIACCYy/TPYMIe COSNUHEHUN (YIJIEBOIOPOMABI, KHCIOPOA U



a30TCOJEPIKAILME COETMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS), 1aBaTh
UM Ha3BaHus 1o cuctemMarudeckod Homenknarype (IUPAC), a taxxe
MPUBOAUTH TPUBHUAIBHBIE HA3BaHUS OTNEIbHBIX OPraHUYECKUX BEIIECTB
(3TUJIeH, TPOMWJIEH, AaleTWieH, JTUJICHIIUKONb, DIHIEPUH, (EHO,
dopmanbaerun, areTaibaerul, MypaBbUHas KHUCJIOTa, YKCyCHas KHUCIOTa,
OJICMHOBasi KHUCIIOTa, CTEapUHOBAsl KUCIOTa, IJII0K03a, (PpyKTO3a, Kpaxmad,
LIEJIJTI0JIO3a, TIUIINH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEACNATh BUIbl XUMUYECKON CBSI3U B
OpraHUYEeCKUX COEIMHEHUSX (OAUHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHUS
opranuveckux BemecTB A. M. BymiepoBa 11l 0ObSACHEHHSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHHSI MacChl
BEILECTB;

c(hOpMHPOBaHHOCTh YMEHHMM XapaKTepU30BaTh COCTaB, CTPOECHUE,
¢u3nueckue M XUMHUYECKHE CBOWCTBA THUIWYHBIX MpPEIACTAaBUTENEH
pPa3IMYHBIX KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, JTHIIEH,
MPONUJICH, alleTuieH, OyraaueH-1,3, metunoyraauen-1,3, 6eH30/1, METaHOII,
ATAHOJI, STUJIEHIVIMKOIb, IHMIEPHUH, (PEHOJI, aleTaIbIerua, MypaBbUHAs U
YKCyCHasi KHUCJOTBI, IJIIOKO3a, Kpaxmay, UeJIIoi03a, aMUHOYKCYCHas
KHCIIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYH0 CBA3b  MEXKIYy HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUI C MCHOJIb30BaHUEM
CTPYKTYpPHBIX (POPMYJ;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepU30BaTh MCTOYHUKHU
YIJIEBOJAOPOIHOTO ChIphs (HE(PTh, MPUPOAHBIN ra3, yroib), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHNE TPOAYKTOB MepepaboOTKu;

c(hopMHUPOBAHHOCTh YMEHHI MPOBOAUTEH BHIYUCICHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WIIU
MPOAYKTa pEeaKUuu MO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3
MCXOJIHBIX BEILIECTB WK MPOIYKTOB PEAKIINN);

c(hopMHUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOM 3HAHHMI 00 OCHOBHBIX
METO/aX HAy4YHOIO TO3HAHMS, HCIOJB3YEMbIX B XUMHUM MPU HU3yYCHUU
BEUIECTB M XMMHUYECKUX SIBJICHUHN (HAOMIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETMPOBAHKE), HCIMOIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUA s
MPUHATHUS PEUICHUA B KOHKPETHBIX >KMU3HEHHBIX CHUTYalUsIX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMECHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COONIOAATh MpaBUJia  IOJIb30BAHUS
XUMHUYECKOM MOCYI0M U 1a00paTOpHbIM 000PYIOBaHUEM, a TAKXKE MpPaBHUIIA
oOpamieHusi C BEIECTBAMH B COOTBETCTBMM C HWHCTPYKIUSAMHU IO
BBINIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOIHATh XUMUUYECKUN
AKCIIEPUMEHT (MpEeBpallEHUs] OPTraHUYECKUX BEUIECTB IPU HArpeBaHUH,
NOJlyYeHHE HJTHJIEHAa U M3YyYEHHUE €ro CBOMCTB, KAaU€CTBEHHBIE PEAKIUU
OpraHUYeCKUX BEIIECTB, JAeHATypalusi OeJIKOB IMPU HarpeBaHUH, LBETHbHIE
peakiuu OeJIKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKH O€30MACHOCTH NpHU
oOpalleH’H C BelleCTBaMU U JIa0OpaTOPHBIM 000pyI0BaHUEM, PECTABIAThH
pe3yabTaTbl XMMHUYECKOTO JKCIEpUMEeHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIUX pEaKIUuil ¥ (OPMYyIUPOBATH BBIBOJIBI HAa OCHOBE 3TUX
pE3yJIbTaToB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUUECKU aHATU3UPOBATH XUMUYECKYIO



uH(POPMAIUIO, MOyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpEIcTBa MacCOBOM
nHpopmaiuu, IHTEpHET U ApyTHX);

c(hOpMHPOBAaHHOCTh YMEHHUH COONIONATh TMPAaBWIA OSKOJIOTUYECKHU
L[e1ecO00pasHOro MOBEACHHs B OBITY M TPYIOBOW JACATEIBHOCTH B LEISIX
COXPAHEHHS CBOETO 3[0POBbs U OKPYKAIOLICH NPUPOAHON Cpespl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBHUS Ha KUBBIE OPraHU3MBI OMPEACTEHHBIX

OPraHUYECKUX BEIIECTB, MOHMMAs cmbica mokasarens [1JIK, nmoscHaTts Ha
npuMepax crnocoObl YMEHBIICHHMS M TMPENOTBPALICHUS HX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa;

s OoOy4aroluXcsi ¢ OTPaHHUYEHHBIMH BO3MOXKHOCTSAMH 3OPOBBSI:
YMEHHE TPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKUX SIBIICHUM;

U CETbIX U CIa0OBUASAIINUX OOYyYarOMIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTteMy oOo3HaueHuit JI. bpainga s 3anucu
XUMUYECKUX (HOopMyII.

11 KITIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as u Heopranmdeckas
XUMUSD» OTPaXKaroT:

c(pOpMUPOBAHHOCTD MPEJCTABICHHI: O XHMUYCCKOH COCTaBIIIONICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XWMHUHU B NO3HAHUM SIBIICHUMN
npupoAbl, B (POPMUPOBAHMHM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHON IPAMOTHOCTH, HEOOXOAUMOM JIJIS1 PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ 3KOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHUS K CBOEMY 370pPOBBIO U
MIPUPOAHOM Cpeae;

BIIQJICHAE CHUCTEMOW XUMHUYECKHMX 3HAHHW, KOTOpas BKIIIOYAET:
OCHOBOIIOJAralIIue NOHATHS (XUMHUYECKUHN 3IEMEHT, aToM, M30TOoI, S-, -,
d- snekTpoHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJIECHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKAs
CBA3b (KoBasieHTHaA, VOHHAs, METAJUTNYECKas, BOJIOPO/HAS),
KPUCTAJUIMYECKass PpEUIETKA, THUIBI XWMHYECKHX pEaKLUUW, pacTBop,
ANIEKTPOJIATBI,  HEDJEKTPOJMUTHI,  DJIEKTPOJIUTHUYECKAs  JIUCCOLMAIIUS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOU PEAKIINH, XUMHUECKOE
PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS IIEKTPOTUTUUECKON AUCCOLUALINH,
nepuogunueckuii 3akoH J[. M. MenzaeneeBa, 3aKOH COXPAaHEHHS MACChI
BEILECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS JHEPIMU IIPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAINE B OCHOBE ITOHUMAHMS IIPUYNHHOCTH
U CHCTEMHOCTH XHMHYECKUX SBJICHUU, (PAKTOJOTUYECKUE CBEIAEHUS O
CBOMCTBaX, COCTaBE, MOJYYEHUU U O€30M1aCHOM UCIOJIb30BAHUM BaXKHEHIIINX
HEOPraHWYEeCKHUX BEUIECTB B ObITY U MPAKTUYECKON JEATEILHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHWI BBISBIATH XapaKTE€pHbIE MPU3HAKU
NOHSATHN, YCTAHABIMBATh X B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIHE
NOHSATHS MPU OMUCAHUU HEOPTAHUYECKHUX BEIIECTB U UX MTPEBPALICHHUN;

c(hOpMHPOBAHHOCTh YMEHUU HMCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIsL coCTaBiieHUs (OpPMYN BELIECTB U YPaBHEHH XMMHUYECKHX PEeaKluid,
cuctematnueckyto HomeHkinarypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTHENbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblii Tra3, YIJIEKHCIbIA ras,



aMMUaK, raméHasi M3BeCTb, HEram€Has U3BECTb, MUThEBAs CONA, MUPUT U
Jpyrue);

c(hOpMUPOBAaHHOCTh YMEHHUH OMNpEAENATh BAJICHTHOCTh U CTEMCHD
OKHCJICHHUSI XUMUYECKUX JJIEMEHTOB B COCAWHEHHSIX PA3JIUYHOIO COCTAaBa,
BHJI XUMUYECKOU CBSI3U (KOBAJIEHTHAsI, NIOHHAS, METAJNINYECKasi, BOAOPOIHAS)
B COCAMHEHUSAX, TUIl KPUCTAIUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA
(aromHasi, MOJIEKYJSIpHAs, WOHHAs, METAJUIMYECKas), XapakTep Cpelabl B
BOJIHBIX paCTBOpaxX HEOPraHWYECKUX COETHHEHMIA;

c(OpPMUPOBAaHHOCTh ~ YMEHHUIHl  YCTaHaBIMBATh  IPUHAJJIC)KHOCTH
HEOPTaHMYECKHUX BEIIECTB MO MX COCTaBY K ONMPEACNEHHOMY KIIACCy/TpyIIe
COEIMHEHHH (MPOCThIE€ BEUIECTBA — METAJUIBI M HEMETaJUIbl, OKCHUBI,
OCHOBaHMS, KUCJIOThI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUH PpaCKpBIBATH CMBICT MEPUOTUIECKOTO
3akoHa JI. . MenneneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO,
00BSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKIUU;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHUX IEMEHTOB 1—4 mepuonos llepmomnueckonr cuCTEMBI
XUMHUECKHX 3ieMeHTOB JI. 1. MenpeneeBa, HCONB3ys MOHATUS «S-, P-, d-
AJIEKTPOHHBIE ~ OpOUTANM», «IHEPreTHUECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHMSI CBOWCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEAMHEHNA N0 InepuonaM M rpynnam lleppoguyeckol  CHUCTEMBI
xumMudeckux 3aemeHToB 1. . Menneneena;

c(hopMHUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMUCHIBATh) OOIIKE
XUMHAYECKNE CBOMCTBA HEOPTraHWYECKMX BEIIECTB PAa3JIMYHBIX KIJIACCOB,
MTOATBEPKIATH CYILIECTBOBAaHHE TeHETUYECKOU CBSI3U MEXKITY
HEOPraHWYECKUMH BEILIECTBAMHU C MOMOLIBI0 YPABHEHUI COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(PUIUPOBATH XUMUYECKHUE PEAKIIUU
M0 PAa3IUYHBIM MpHU3HAKaM (YHUCITy M COCTaBy pEarupyrollydx BELIECTB,
TEMI0BOMY (P (EKTy peakinu, U3MEHEHHUIO CTENIEHEN OKUCIEHUS AIEMEHTOB,
00paTUMOCTH pEaKIK, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAaHHOCTh yYMEHHUI COCTaBISTh YPAaBHEHHS  peaKUui
Pa3IMYHBIX TUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKLMi MOHHOIO
oOMEHa, yYUThIBas yCIOBHUS, PU KOTOPBIX 3TU PEAKLHUU UIYT 10 KOHLA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKILMHU, MOITBEPHKAAIOIINE
KAYECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHWYECKUX BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHMI pPaCKphIBaTh CYIIHOCTb OKHCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA IOCPEACTBOM COCTABIEHUS AIIEKTPOHHOIO
OaylaHca 3TUX peaKIuil;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM peakuud OT Pa3IMYHbIX (DAKTOPOB; XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHUCHUMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpunuun Jle Hlarensbe);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaATh XUMUYECKHUE TTPOLIECCHI,
JIeXkalye B OCHOBE IPOMBILIJIEHHOTO MOJIYYEHUS CEPHOU KUCIIOTHI, aMMHAKa,
a Takke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OONMX HayYHbBIX
OPUHIMIAX U SKOJIOTUYECKUX MpoOIeMax XMMUYECKOTo MPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHHH IPOBOJIUTH BBIUMCIICHUS C
WCIIOJIb30BAHUEM TIOHSTHS «MaccoBas JOJs BELIECTBA B PACTBOPER,
O0OBbEMHBIX OTHOILIEHUH Ta30B MPH XMMHUECKUX PEAKIHAX, MACChl BEIIECTBA
win o0béMa ra3oB IO HU3BECTHOMY KOJWYECTBY BEIECTBA, Macce WIH
00bEMY OFHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3¢ eKTa
pEeakIMK Ha OCHOBE 3aKOHOB COXPAHEHHUS! MAcChl BEIIECTB, IPEBPAILICHUS U
COXpaHEHUs YPHEPTUH;

c(hOpMUPOBAaHHOCTh YMEHHUH COOMIOAaTh TpaBWia TMOJIH30BAHUS
XUMHUYECKOW MOCYI0M M 1a00paTOPHBIM 00OPYIOBaHUEM, a TAKKE MpaBHIIa
oOpaiieHusi C BEIIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMHU TIO
BBITIOJTHEHHIO JTAOOPATOPHBIX XMMHUYECKHX OTBITOB;

c(hOpMUPOBAaHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHATH XUMHUECKHIA
AKCIIEPUMEHT  (pa3jIOKEHHE IMEPOKCHAA BOAOPOJAa B  MPHUCYTCTBHUU
KaTajau3aropa, ONpEeTIeHUE Cpelbl PacTBOPOB BEUIECTB C MOMOIIbIO
YHUBEPCAJIBLHOTO MHAMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOM peakluH, peakuud MOHHOrO OOMEHa, KaueCTBEHHBIE peakluu
Ha cynb(dar-, kKapOoHaT- U XJOPUI-aHUOHBI, HA KATUOH aMMOHMUS, PEIICHHE
AKCIEPUMEHTAJBHBIX 3a7ad 1o TeMaM «Mertamibey u «Hemetannsi») B
COOTBETCTBUM C IMpaBUJIAMU TEXHUKH O€30MAaCHOCTH MpPH OOpAILEHUU C
BEILECTBAMU U J1a0OPAaTOpHBIM O00OPYIOBAHUEM, MPEIACTABIATH PE3YJIbTAThI
XUMHYECKOTO  OJKCIIEpUMEHTa B (QopMe  3amucH  ypaBHEHHM
COOTBETCTBYIOLINX PEaKiuil ¥ (POpPMyIMpOBaTh BBIBOABI Ha OCHOBE JTHUX
pE3yJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTUYECKH aHATH3UPOBATH XUMUIECKYTO
MH(}OpMAIMIO, MOTYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIu, UHTEpHET U IPYyTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATh TIPaBUJIAa SKOJIOTUYECKHU
L1e1eCO00PasHOro MOBEACHUS B OBITY M TPYJOBOW ACSATCIBHOCTH B LEISIX
COXPaHCHHSI CBOCTO 3[0POBbS U  OKPYXKAIOWICH MPHPOAHON  CpEbL,
OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MbI ONPEIEIEHHBIX
BEIECTB, INMOHMMAas cMbica mokaszarens I[I/JIK, moscHaTe Ha mnpumepax
CHOCOOBI YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3ICHUCTBUS HA
OpraHu3M YeJIOBEKa,

Uil 00yYaromuxcsd € OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3I0POBBSL:
YMEHHE TPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS
BEIIECTB M XUMHYECKHUX SBIICHHIA,

JUTSL CIIETIBIX M CJIA0OBUASIIMX OOYYarOMIMXCS: YMEHUE HMCIOJb30BaTh
penbeHO-TOUCUHYIO cucTteMy oOo3HaueHuit JI. bpaing s 3anucu
XUMUYECKUX (HOopMyII.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne ni/m HaunmeHoBaHue pa3aesioB H TeM KosmuecTBo yacoB
MPOrpaMMbl Bcero ‘ KonTposbHbIe ‘ IIpakTH4ec




padoTbI padoTbI
Pazjen 1. Teopernueckne 0OCHOBBI OPraHM4YeCcKOM XMMHUM
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOCHHMS OPraHUYECKUX COCTMHEHHUH A. 3
M. bymieposa
Hroro no pazneny 3
Paznen 2. YiieBonopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — AJKAHBI 2
29 HenpenenbHble yrineBoJOPOAbI: alKEHHI, 5 1
' AJIKaIMEHBbI, aJIKUHbI
2.3 ApomarrnyecKue yrieBOI0POIbI 2
24 [TpupoaHbie HCTOYHHUKH YTIIEBOAOPOAOB U 3 1
' uX nepepadoTka
Wroro no pazgeny 13
Pa3nen 3. Kuciopoaconep:kaine oprannyeckme coeinHeHus
3.1 Cruptel. ®enon 3
39 Anbaeruasl. KapOOHOBbBIE KHCIIOTHI. 7 1
' Crnoxubie 3upbl
3.3 YrieBozpl 3 1
Uroro no pazgeny 13
Paznea 4. A3oTcoaep:kaiye OpraHuvdecKue coeJMHeHn sl
4.1 ‘ AmuHbI. AMUHOKHCIIOTBI. benkn
Hroro no pasneny
Pasnen S. BeicokoMoJIeKy IsIpHBIE COEMHEHH S
5.1 | Inactmaccsl. Kayayku. Bomokna
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoaunvecTBo yacoB
Ne i/m Haumenosanue pasieos n Tem Konrpoabnbie | IlpakTHuec
NPOrpamMMbl Bcero
padoThbI padoThbI
Pazjen 1. Teopernueckne 0OCHOBbI XUMHH
Crpoenue aromoB. [leproandeckuii 3aKoH
1.1 u [lepuonuueckas cucreMa XUMHUECKUX 3
anemeHToB J[. 1. MenaeneeBa
12 Crtpoenue BemiecTsa. MHoroobOpasue 4
' BEIIECTB
1.3 XHWMHYECKUE PEAKIIUH 6 1 1
Wroro mo paznemy 13
Paznen 2. Heopranudeckasi Xumust
2.1 MerTaab 6 1
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPTAHUUECKUX M OPTAHUYECKUX 2
' BEILIECTB
Hroro no pazneny 17
Paszgen 3. XuMus u :KU3HbL
3.1 | XuMHS ¥ KI3HB |
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
INOYPOYHOE IINTAHUPOBAHHE
10 KJIACC
KosimuecTBo 4acos DJIEKTPO
Ne Tema ypoka Kontpoasnsie | IIpakTHyeckue Hara unGpos!
n/n Bcero u3y4deHusi | 00pa3oB:
padoTbI padoThI
pecypchbl
[Tpenmer oprannyeckoi
1 XHUMHH, €€ 1
BO3HHKHOBEHHE,
pa3BUTHE U 3HAUYCHUE
Teopus cTpoeHus
2 OpraHUYECKHUX 1
coenuaenui A. M.
bytneposa, e€




OCHOBHBIC ITOJIOKCHU A

IIpencraBienue o
KJIaCCU(pUKAITUU
OpPraHUYECKHX BEIIECTB.
Homenxknarypa
(cucremarnueckas) u
TPUBUATBHBIC HA3BAHUS
OpPraHMYECKHX BEIIECTB

AJIKaHBL: COCTaB U
CTpOEHUE,
TOMOJIOTHYECKHM Psifg

MeTtaH u 3TaH —
IIPOCTENILINE
MIPEJCTaBUTEN aJTKaHOB

AJIKEHBI: COCTaB U
CTPOCHHE, CBOMCTBA

OTHUJIEH U IPOIUIIEH —
IIpOCTENIINE
IIPEICTaBUTENIN AJTKEHOB

[IpakTuyeckas padora
Ne 1. «Ilomyuenune
ATHJIEHA U U3YUYEHHE €r0
CBOMCTB»

Ankanuensl. byranuen-
1,3 u meTunOyTaaueH-
1,3. Tlonyuenue
CHHTETHYECKOTO
KayudyKa U pe3UHBI

10

AJIKUHBI: COCTaB U
OCOOEHHOCTHU CTPOEHHUS,
TOMOJIOTHYECKHH PsifI.
AneruiieH —
MIPOCTEUILINI
NPeACTaBUTEIb
AJIKMHOB

11

Beruncnenus mno
YPAaBHEHUIO
XUMHUYECKOM peakuu

12

ApeHbl: 6eH301 U
TOTYy0J1. TOKCUYHOCTh
apeHoB

13

I'eneTnyeckas CBs3b
YIJIEBOAOPO/IOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJIacCaM

14

[IpupoaHble HCTOUHUKHU




YIJIEBOAOPOJIOB:
MPUPOJTHBIN Ta3 U
MOy THBIC HE(TAHBIC
rasbl, He)Th U
IIPOAYKTHI €€
nepepaboTKu

15

[IpuponHbie HCTOUHUKHU
YIJIEBOZIOPOIOB:
IIPUPOAHBIN ra3 U

IOy THBIE HEPTIHbIE
ras3sl, HepTb U
MNPOAYKTHI €€
nepepadoTKu

16

KontponwsHas pabora mo
pazzneny
«Y1neBoI0poIby

17

[Ipenenbubie
OJJTHOATOMHBIE CIIPTHI:
METAHOJI ¥ STaHOJL
Bonopoanast cBsi3b

18

Muoroaromasie
CIIUPTHI: STUIICHIJIUKOIb
Y DJIMLIEPUH

19

DeHOoI: CTpOEHHUE
MOJIEKYJIbI, (PU3NYECKUE
U XUMHWYCCKUEC
CBOMCTBA, IPUMEHEHUE

20

AJBaerunsl:
dbopmanbaerun u
areTairbaerun. AeTod

21

OnHOOCHOBHEIE
HpeneIbHbIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHAas U YKCYCHas

22

[TpakTrueckas pabota
Ne 2. «CBoiicTBa
pacTBopa yKCYCHOM
KHUCJIOTEDY

23

CreapuHoBas u
OJIEMHOBAsI KMCIIOTHI,
KaK MpeACTaBUTENN
BBICIINX KapOOHOBBIX
KHCJIOT

24

Mpruia kak conu
BBICIIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE




JICUCTBUEC

25

Croxxnable 2UPBI KaK
MIPOU3BO/IHBIC
KapOOHOBBIX KHCJIOT.
T'uaponus ciioxKHBIX

3(hupoB

26

JKupsr: rTunponus,
IpPUMEHEHHE,
Ouosoruyeckas poib
AKHPOB

27

VraeBoasl: COCTaB,
Kiaccuukaus.
Baxueiimme
NPECTaBUTEIIN:
IJTI0KO03a, PPYyKTO3a,
caxaposa

28

Kpaxman u nemnronosa
KaK [IPUPOJHBIE
OJIMMEPEI

29

KontposnbHas padora o
pazneny
«Kucnoponconep:xaine
OpraHUYeCcKHe
COCTMHECHUS»

30

AMMHBI: METHJIAMHH U
AHHUJINH

31

AMMHOKHUCIOTEI KaK
am(oTepHbIe
OpraHUYeCcKHe
COEIUHEHHS, UX
OMOJIOTHYECKOE
3gauenue. [lentuanl

32

benku kak npupoaHble
BBICOKOMOJIEKYJISIpHBIE
COCIMHEHUS

33

OCHOBHBIE TTIOHATHUSI
XUMHHU
BBICOKOMOJICKYIISIPHBIX
CO€IUHEHUI

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIUHEHMI.
[InmacTmaccel, KaydykH,
BOJIOKHA




OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE
11 KJTIACC

n/n

Tema ypoka

Koan4yecTBo 4yacoB

Jlara
U3yyeHust

JIeKT
uudpc
00pa3(
pecype

KonTpoabHbIe

Bcero
padoTsI

IIpakTuyeckue
padoThbI

XUMHUYECKUHN JICMEHT.
ATOM. DNeKTpoHHAas
KOH(HTypallrs aTOMOB

Ileprognyeckuit 3aK0H U
[Iepunonnueckas cucrema
XUMUYECKHUX JIEMEHTOB
J. . Menneneena, ux
CBSI3b C COBPEMEHHOMU
TEOpUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB
XUMHYECKHX 2JIEMEHTOB U
UX COCANHCHUM 110
rpyIIaM U Nepuojam.
3Ha4eHHUEe NePUOIUYECKOTO
3aKOHA U CHCTEMBI
XAMHYECKHX JICMECHTOB
JI.1. MenneneeBa B
Pa3BUTHU HAyKH

CrpoeHue BelecTna.
Xumudeckas CBI3b, €€
BU/IbI; MEXaHHU3MBI
00pa3oBaHMs KOBAJICHTHOM




cBs13u. BonoponHas cBs3b

BanentnocTs.
DNEeKTPOOTPULIATEIHLHOCTD.
CreneHb OKHUCIICHMS.
BemectBa MosEKyJIApHOTO
1 HEMOJICKYJISIPHOTO
CTPOCHHUS

[TonsiTHE O MMUCTIEPCHBIX
cucremax. VIcTuHHEIC 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas 1074 BemiecTa
B pacTBOpE

Knaccudukarus u
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COEIMHEHUN.
I'eneTnueckas cBA3b
HEOPraHWYECKUX BELIECTB,
pPa3JIMYHBIX KJIACCOB

Knaccudukarus
XMMHYECKHX PEaKUUil B
HEOpPraHUYeCKOU U
OPraHU4YEeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUS U
MPEBPALLCHUS SHEPTUU
pU XUMHYECKUX
peaAKIHIX

CKOpOCTh peaKIyH.
OO0parumble peakiuu.
XUMHUYECKOE PAaBHOBECHE

10

[TpakTrueckas padborta No
1. «BrnusHMe pa3muyHbIX
(bakTOpOB Ha CKOPOCTH
XUMHYECKON PeaKIum»

11

DNEeKTPOIUTUYECKAS
nuccounanusd. [lonstue o
BOJIOPOJTHOM TTOKa3aTesne
(pH) pactBopa. Peakiun
MOHHOTO OOMEHa.
I'uaponu3 opraHn4eckux u
HEOPraHMYECKUX BEIECTB

12

OKuCIUTENBHO-
BOCCTAHOBHTEJIbHbIE
peakuuu. [Tonsitue 00




ANIEKTPOJIU3E PACIIIIABOB U
pacTBOPOB COJIEH

13

KontponbHas pabora o
paszneny «Teopernueckue
OCHOBBI XUMHU)»

14

Meraibl, X HOJI0XKEHUE
B [Iepnonnueckoit
CHUCTEME XUMHUYECKUX
anemenToB /[I. 1.
Meuneneesa u
OCOOEHHOCTHU CTPOEHUS
aromoB. O61ue
¢du3nveckne CBOWCTBA
METaJIOB

15

CnnaBbl METaJIOB.
DIEeKTPOXUMHUUYECKUH Psift
HaIPsHKCHUM METAJIOB

16

XUMHYECKHE CBOMCTBA
BAXKHCHIIINX METAIIOB
(HaTpui, Kaaui, KaJablui,
MarHui, alfOMUHHUN) U UX
COEIMHEHUN

17

XHUMHUUYECKHE CBOICTBA
XpoMa, MEIM U UX
COEUHEHUN

18

XUMHYECKHE CBOUCTBA
IIMHKA, JKee3a U UX
COEeTMHEHUN

19

[TpakTuueckas paborta No
2. "Pemrenne
SKCIIEPUMEHTAIIBHBIX
3aJ1a4 110 TeME
«MeTtanne»"

20

Hemeramnsl, ux
MIOJIO’KEHNUE B
[Iepnonnueckoit cucreme
XMMHYECKUX DJIEMEHTOB
J. . Meneneena u
0COOEHHOCTHU CTPOCHUS
aTOMOB

21

®dusnuecKue CBONCTBA
HEMETAJUIOB. AJIIOTpONUs
HEMETAJIJIOB (HA IpUMeEpe
KHCII0poJa, cepsl, hocdopa
U yIJIeposa)

22

XUMHYECKHE CBOUCTBA




rajoreHoOB, Cephbl U X
COECIUHEHUN

23

XUMHUYECKHE CBOMCTBA
asorta, ¢pocodpa u ux
COEIMHEHUI

24

XUMHUYECKHUE CBOMCTBA
yIieponaa, KpeMHHUsS U UX
COEIUHEHUN

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX
COCIMHECHUI

26

0O0001EeHuEe 1
cucTeMaTHu3aIys 3HaHUH 110
TeMe «HemeTamibly».
Brraucnenuns no
YPaBHEHUSM XUMUYECKHUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuueckas padborta Ne 3.
«Perrenue
SKCIIEPUMEHTAJIBHBIX 3a7a4
no teme "Hemeramsr'"»

28

KonTponpHas padora mo
TemaMm «MeTaJuib) U
«Hemertamien)

29

Heoprannueckue n
OpPraHMYECKHE KUCIIOTHI.
Heoprannueckue n
OpPraHMYECKHE OCHOBAHMSI

30

AmMpoTtepHbIe
HEOpPraHUYECKUE U
OpraHUYECKHE COCINHEHUS.
I'enernueckas cBA3b
HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB

31

Ponbs xumunm B obecrnieueHnn
9KOJIOTUYECKOH,
OYHEPreTUYECKON U
MHIIEBOM 0€30IIaCHOCTH,
Pa3BUTHU MEIUITUHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITAITAX
MIPOMBIIIIEHHOTO
MOTYYEHUS BAKHEHNIIINX
BEIIIECTB

33

YenoBek B MUpPE BELIECTB U




MaTepuagoB
34 XuUMUs U 370pOBbE 1
YyeJI0BeKa
OBHIEE KOJIMYECTBO YACOB 34 5 3
110 ITPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA
* Xumusi, 10 xknacc/ I'abpuensu O.C., OO1ecTBo ¢ OrpaHUYeHHON
0TBeTCTBEHHOCTHIO « [PODAY; AkimonepHoe oduiectBo «3narenscTBo
«IIpocaemenue»

» Xumus, 11 kinacc/ T'abpuensu O.C., O61iecTBO ¢ OrpaHUYEeHHOU
0TBeTCTBEHHOCTHIO «[PODAY»; AkinonepHoe obiectBo «3narenscTBo
«IIpocsemieHne»

METOINYECKUE MATEPUAJIBI JJJISA YUYUTEJIA

Taonuywer:

* [IpaBuiia o TexHUKe O€30MACHOCTH MPU PadOTE B XUMUYECKOM
KaOHHeTe.

* Crpoenue aromoB. M30TOMbI.

* lloHHas cBA3b
» KoBasieHTHas CBA3b
* TUMBI KPUCTANTUYECKHUX PEIICTOK.

» Knaccudukanuss XaMU4eCKuX peaKiiuii.

* ['eHeTHUeCKast CBSI3b BAKHEUIIINX KJIACCOB HEOPTAHMUECKUX BEIICCTB.

* TerioBo#t A (HeKT XUMUYECKOHN peaKIuu.




* DJIEKTPOIUTHYECKAS TUCCOLIUALINSL.

* OKUCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLIHS.

* PacTBOpHBI U cMecH (TUCTIEPCHBIE CUCTEMBI).

* CKOpOCTh XUMUYECKHUX PEaKLUM.

* DJEKTPOJIN3.

* XMHYECKOE PABHOBECHE.

* DNEKTPOHHbIE KOHPUTYpAIIMA aTOMOB.

* DJIEKTPOJIU3 PACTBOPA XJIOPUJIA MEAU C YTOJIbHBIM aHOIOM.
* B3auMOCBsI3b €TMHUL] U3MEPEHHUI.

* Unaukaropsl u pH cpensl.

* [TopsAoK 3amtoHEHUS ANEKTPOHHBIX YPOBHEN B ATOME.

* [Ieproanueckas cucrema xumudeckux 3meMeHToB . M.Menneneena.
* TabGnuma pacTBOPUMOCTH.

* DNEKTPOXUMHUYECKHUH s/l HAIPSHKEHUN METAJIIOB.

* DNIEKTPOOTPULIATENBHOCTh ATOMOB.

Ilocyoa:

* [IpoOupkw.

* Kon6sr (100 mi, 250 mo).

e [IITaTuBsl.

* [Ipobupkonepxarenu.

* [IpoOku ¢ Ta300TBOJHBIMU TPyOKaMHU.

* JloTkn.

* Yamku Iletpu.
Ocnosnasn numepamypa:

1. I'abpuensn O.C. IIporpamma kypca xumun ais 8-11 kinaccos
ob1eo0pa3zoBarenbHbIX yupexkaeHuit. — M.: JIpoda, 2012.

2. Xumus. 11 knacc. ba3oBsiil ypoBeHb: YUeOHUK IS



obmeoOpasoBatenbHbixX yupexaenuit / O.C. ['abpuensa. — M: «poday,

2015. - 191, [1] c. : mm.

3. Xumus. 11 kiacc: KOHTPOJIbHBIE U TPOBEPOYHBIE pA0OTHI K YUEOHHUKY
O.C. I'abpuensna «Xumus. 11 knacc. bazosiii yposens» / O.C. ['abpuensy,
IT.H. bepeskun, A.A. Ymakosa u ap. — 3-¢ u3., crepeotuit. — M.: Jlpoda,
2015. - 253, [3] c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET

Inekmponnvie nocoous:

Oprannueckas xumus 10-11 knacesl. O0pa3oBarenbHas koyuiekuus 1C:

Oprannueckas xumusi. MynbsTuMeana KOMIUIEKC JJISI CPEAHEN HIKOJIbI
JlaGoparopusi cuctem MyJabTUMEANA
VY4eOHoe anekTpoHHOoe n3nanue xumus 8-11 knacc. BupryansHas
naboparopus.

B paGote ucnons3ytorcs mamepuanvt UKT:

1. Mynsrumenuniinbiii kype KuM 8 - 9 kiace. M.: OOO «Kupumnn u
Medoaumii», 2008.

2. CD-ROM. Y4eOHoe ariekTpoHHOE m3nanue. « Xumus (8-11 kmacce).
Bupryansnas nadoparopusi». 2004. MapIl TV, JlabopaTopus cuctem
MysbTAMenna, 2004.

3. CD-ROM. YueGHoe anekrporHoe uzganue. OTkpoitas xumus. [TomHbIi
WHTEPAKTUBHBIN KypC XUMUU IS YUAITUXCS IIKOJ, TUIEeB TUMHA3HMA. — M.
000 «®Duzukony, 2002.

4. CD-ROM. DnexkTpoHHBINH pecypc. YIIepoa U €ro COSTUHEHUSI.
Yrnesonoponsl. — M.: 3AO «IIpocsemenue — MEJIMA», 2005.

5. CD-ROM. Xumus gist Bcex — XX. Camoyuntens. Pemenue 3amgayd. — M.:

®upma «1Cx», 2006.



6. CD-ROM. Xumus ans Bcex — XX. XUMHUYECKHE OTBITHI CO B3PbIBAMH U
6e3. — M.: @dupma «1C», 2006.

Caiimui:

http://www. hemi. nsu. ru — OCHOBBI XUMHHU. DIIEKTPOHHBIN YICOHUK.

http://www. chem. km. ru — Mup xumumn.

http://chemistry. ru — OnopHbIe KOHCIIEKTHI 10 XUMHH IS IITKOJIBHUKOB 8-

11 xnaccos.

www. fipi. ru — @enepanbHbIli KHCTUTYT MEJArOTHYECKUX H3MEPECHU.


http://www/
http://www/
http://chemistry/

