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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit Denepanuny», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
®denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunuTh o00Ie00pa3oBaTENbHYI0 |
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XuMMHM Ha3HaY€HUE MNOpeaMeTa «XHUMHS» IOIy4aeT
NoApOOHYI0  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e HMH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YUAIOIIUXCSl CPEACTBAMU TIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OMpeNIeJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJMIEPKATEIBHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e yCTaHaBIMBAET MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAETIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NMpHUMEpPHOE pachpeereHrue Y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a TaKXKEe C y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XHMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaenaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopasoBanus. Hapsamay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHMS U COLMAIBHOIO PAa3BUTHUS OOyuaromuxcs, Ha (pOpMUpOBaHUE Y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMKd y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONPENeIEHHOE TEOPETHYECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUU HA OCHOBE PACIIMPEHUS U YIIIyOJICHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUH 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensercs 0co00e BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX 3 (deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOT0o poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeAMeTa B JAaHHOM Cllydyae akleHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAs Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEIACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJNBUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumuss. B 3TOM  cimydae  mpenocTaBiseTCsl  BOBMOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipn 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INpPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il M3Yy4CHUS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMMUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTEMaxX, 00 00IIrX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA,;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IacHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAaHUEM U  IepepaboTKoM
BEIIICCTB;

yIrIyOJICHHe  TPEJCTaBICHWA O  HAydyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoOBaHUEe yYMEHUN M HAaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTUE DKOJIOTUYECKOUN KYIbTYpPhl, IPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COJAEPXKXAHME OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpeKpbIBAHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbynkuuonaisHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuuenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHYECKUE CBOWMCTBA AQJKAHOB: pEAKIMU 3aMEUICHUs, W30MEPHU3ALNH,
JErHIPpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnennue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOMHOM CBSI3U, NOJMMEpU3alMu M okucieHus. [IpaBuino MapKoBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONpPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOUHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJKWIBHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKH), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCTBHE IUTaJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAIllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJAOpPOAA B OPraHUYECKUX BEILIECTBAX, IOJIYYECHHE OHTUJIICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3llaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coelMHeHUs.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMyna, H30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: PEAKLUH 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCJIOTaMH, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYHIBI H
O0eH3oapHOrO snapa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHMuHOCTH (eHoma.
Crioco06bI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabAeTuaHasS CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHUE albJIeTruI0B, KAUECTBEHHbIE PEAKIIMHA HA aJIbJIECTUbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BomOpoAHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C Y4acCTHEM YTIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CrIoCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, AU-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUe 3PUpoB Letoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCHEpPUMEHTANbHBIE METOJbl M3Y4YEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUPTa B albJETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoiCTBaA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepaxaliyue OpraHuvecKkue coeJUHEeHMs.

AMUHBI — OpraHUYecKue MpOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniiaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TPYII aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe amudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHOkucoTel. HoMeHknaTypa u nuzomepus. OTaenbHble IPEeICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NYecKue CBOMCTBA  AMHUHOKHUCIIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTcolepKallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (NMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsSI BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxpaeHnue MoJIeKyJIsipHOM (DOPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBSA3EH MPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHaldu3, CHUHTE3, KiaccuduKaiusi, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
ODHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, NbIXaHUE, OENKH, YIJIEBOABI, JXUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. XumMudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NepuoOaAYECKOro 3akoHa W [lepronndeckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. JIJHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM cBsA3U. KparHelie cBs3u. BomopoaHnas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeiab, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM IPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEKThl XUMUYECKUX PEaKIui.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKInh. XUMHUECKOe paBHOBecue. KoHncranta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIE W claOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHS W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oXKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIENIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemeraiuioB B llepuognueckor cuCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEAKIIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHblE W MPOMBINIICHHBIE CIIOCOOBI TMOTyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B TpHUpPOIE, CIOCOOBI MONYy4YeHUS, (U3HUECKHE WU
xummudeckue cBouctBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdydeHus, (pundyeckue u
XUMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMOMydeHUs, (HU3UIECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuii. Pochopubie
yao0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPA30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIM. AKTUBUPOBAHHBIA YyroJyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMydeHHs, (pu3sudeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MmetamnoB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHut  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MMPOMETAILTYprus,
anekTpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTemsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (uU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEILIECTB U UX COECIMHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHYECKHE CBOWMCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HMX COCIUHEHUH.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHU#: nonydeHue, Gu3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00o4HbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

duzryeckrue M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJMHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3ryeckne U XMMUYECKHE CBOMICTBA JKeJe3a M ero coeluHeHuil. OKCHbI,
ruapokcuabl u conu xene3a(ll) u xenesa(lll). Tlonydyenue u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIBb30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECMCTBUE THIPOKCUIOB ATIOMHUHHMS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOro pa3BUTUA dyenoBedyecTna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYyYeHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BaHUS JIEKAaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.



XvMWSI TIAIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecIieuyeHNH MUIIEBOW 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUSl TpenaparoB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl g 35eKTpoHUKU. HaHOTeXHOMNOTMN.

PacuérHble 3anaumn.

PacuéTer: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEeHUHM oOmed
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce oCylIecTBIIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, PUHATHIX B OTIACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJU3, CUHTE3, KJaccudukalus, MNepuogudHOCTb, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUSA NpeaAMeTa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH €U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcsi B MPOIIECCEe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb pE3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIETYIOLIEM
aHanu3e WHQPpOpPMAIUK O MEPEOBBIX JOCTIKCHHSIX COBPEMEHHOM OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3/J0OPOBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeIbHOCTH, OOINECTBEHHO TMIOJIE3HOM, TBOPYECKOM W  JPYrHX BHJAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUH TI0 XUMUHU;

YBaXKEHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MpoOeM, BIUSHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOTHON cpelie, YMEHHsI TPOTrHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B pELIEHUU TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, DSHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIh30BAThH
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
penieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWUW 10 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccrHoHaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oo0pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJIATUBHEIC), o0ecrneunBaroIme dbopmMupoBaHHe (bYHKITMOHATLHOU
I'PaMOTHOCTH M COITUAIbHOM KOMIICTCHITMH O0YyYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcs HUCITOJIb30BATh OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINI;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSThH B MPOIIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMHUHU CHUMBOJUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMynIupoBaTh LIETH U 331a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUs IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3InYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHHUKAX HMHPopMaluu (HAy4HO-
HOIYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BHJIOB U (opM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA U/UIH
JUCKYCCHH, BBICKA3bIBATh UIeU, GOPMYINPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUEl pe3yJbTaTOB IMO3HABATEIBbHON JESATEIBHOCTH,
HOJIy4YEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyIHPOBATH BHIBOIbBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATEIIbCKUX 3ajay, BbIOMpaTh HauboJsiee
3¢ (eKTUBHBIA croco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYHICCTBJIAATL CAMOKOHTPOJIb ACATCIBHOCTH Ha OCHOBC CaMOaHall3a H
CaMOOLCHKH.

HPEIMETHBIE PE3YJIbTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XMMUHU Ha yriyOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHMs BKIIIOYAIOT ClELM(pUUECKHE
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XUMHUEH. B
pOrpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YyUYCHHUS.

10 KJIACC
[TpenMeTHble pe3yabTaThl OCBOCHHSA Kypca «OpraHudeckas XHMHS»
OTPAXKAIOT:



c(OPMUPOBAHHOCTh MPEJICTABICHUI: O MECTe M 3HAYCHHH OPraHuYecKOu
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECHEYEHUH YCTOMYUBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SHEPTETUYECKOU U
MUIIEBOI 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUHA HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIIBHOTO
MIPUPOOIIOIH30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIUMOHATbHAS
rpyinna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpHUs CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIME OPraHWYECKHE COCIUHEHUsS, MOHOMEp, IOJINMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MaCcChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
(dakToIIOrUYECKUEe CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUINAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILECTB;



COCTaBJISITh YPABHEHUSI XUMHUYECKUX PEAKIIMI U PACKPBIBATh WX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEICTBOM  COCTABJIICHUS
AJIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHWW: yCTAaHABIMBATH MPUHAICKHOCTh HM3yUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHHS JJIA OTACIBHBIX
IpeCTaBUTENICH OPraHNYEeCKUX BEIIECTB (ITUJICH, alleTUJICH, TOMYOJ, TIHIEpPHH,
ATWICHTINKONb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAS, ATbMUTHHOBAsI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3IHMYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apPOMAaTUYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh yMEHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U -CBSI31), B3AUMHOTO BIMSHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MepepadboTKH;



c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — IS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

chOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATHUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHUPOBAHHOCTh YMEHUM: TMPOBOJUTH PACUETHI [0 XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
mpo0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpPAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3zomacHOro oOpamnieHusi ¢ BEUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0JIaTh MPaBHJIa KOJIOTHUYECKH 11e71ecCO00pa3HOTr0 MOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOTHOM CPENbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICT rtokazaresns [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;



chOPMUPOBAHHOCTh YMEHHU: OCYIIECTBIISITh IICJICHAPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U y9eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XUMUUYECKYI0 UH(pOpMaAIHIO, TIepepadaThiBaTh €€ M UCIIO0JIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPUPOJBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHSI, B pEUICHUHU IPOOJIeM SKOJOTHYECKON, SHEPreTHUYeCKON M IHIIEeBOM
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHM PAlMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4eEJOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralOIINe TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHMS aToMa, THOpHAM3alds aTOMHBIX OpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIBHOCTh, CTENEHb  OKHUCJICHUS,
XMMHUYECKass CBs3b (KOBAJEHTHAs, HWOHHAs, MeETAUIMYECKas, BOJOPOJIHAs),
KpUCTAUTMYECKasl PpeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJICKTPOJUTHYECKAass JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEIb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiiuu, CKOPOCTh XUMHUYECKON peaKiMu, XUMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS HICKTPOJMTHUUYECKON TUCCOLUALMH, TEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUN SI3bIK
XMMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallueé B OCHOBE ITOHHWMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUs] O CTPOSHHWU BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XMMHUYECKOM PABHOBECHH, PACTBOpAaX M JAUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHE CBEIICHUS O CBOWCTBAX, COCTaBe, IMOJYUYCHUH U 0€30MacHOM



UCIOJIb30BaHNUN BXKHEWUIIUX HEOPraHMYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATEIbHOCTH  Ye€JOBEKa, OOIMX  HAYYHBIX  NPUHIUOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPHU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB M UX PEBPALLICHUA;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAS,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEIIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBy pEarupyrolldx BEIIECTB, TEIUIOBOMY 3(DQPEeKTy peakuuu, U3MEHEHHIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHE); CAMOCTOATEIBHO BIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUYECKOrO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa,  uWCOoONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;



cOPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ITUX PEAKIUN; PeaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHHUS WX TOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKIHMI
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHUYECKUX PEAKIUU C Y4ETOM HX IHEPre€TUUECKUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh yYMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKUX TPOU3BOJICTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKHU
3pE€HUs COOTHOILICHUS PUCK-TIOJB3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HMCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISIBIISTh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTPALUSI;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »¢dexra
pEaKINM; 3HAYEHUS BOJOPOIHOIO IMOKAa3aTessi PaCTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHOM CTEMEHbIO JAUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUIE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIuH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEJACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKACHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOILIBI0 HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHe



ASKCHEPUMEHTANIbHBIX 3aj7auy 1o TtemaM «Metamwibe»y u  «Hemeramisl»y) ¢
cOOJII0IEHNEM TTpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyIUpOBaTh II€b HCCICNOBAaHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3ybTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TOJIb30BaAHUS XUMHUYECKOM
mocyJIol M 1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBHUHM C WHCTPYKIMSIMU TIO BBIMOJHEHUIO JTA0OPAaTOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JESATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3/I0POBbs, OKPYXKAIOIIEeH MPUPOIHON
Cpelbl M JOCTH)KEHHS €€ yCTOWYMBOIO PAa3BHUTHs, OCO3HABAThb OMNACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI ONpPEAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1IJIK;

chOpPMHUPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN IOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, IHTepHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaluio, nepepadarbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabubie IIpakTunueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
[IpeameT opranndeckoit Xumun. Teopust
11 CTPOCHHS OpraHNYEeCKUX coequHeHnii A. M 8 bubmorexa [IOK
' P p s T https://lesson.edu.ru/04/10
byrneposa
Htoro no pazneny 8
Pa3nes 2. Yriesogopoasbl
21 [IpenenbHble yrieBOgOPOABI — AJKAHBI, 5 bubnnoreka [JOK
' LAKJIOAJKAHbI https://lesson.edu.ru/04/10
59 HenpenenbHbie yrieBogopOIbl: aaKEeHbI, 14 1 bu6mmoreka [IOK
' QJIKaINEHBI, AJTKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [IOK
2.3 A 8
POMATHUECKHE YIIICBONOPOAEI (aperbi) https://lesson.edu.ru/04/10
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M MX 4 bubmuorexa [JOK
' nepepadoTKa https://lesson.edu.ru/04/10
2.5 ["asioreHnpor3BOAHBIE YTIIEBOJOPOIOB 4 1
Hroro 1o pasneny 35
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
bu6mmorekxa [IOK
3.1 C . D 11 1
THPTRL FECHOT https://lesson.edu.ru/04/10




KapOoHunbHbIE COeAMHEHUS: allbJICTHIBI 1

bu6mmoreka [IOK

3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 https://lesson.edu.ru/04/10
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 % 9
HICBOAR https://lesson.edu.ru/04/10
Wroro no pazueny 41
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CUCTEMA OLHEHKU JOCTUXEHUSA INIJNTAHUPYEMBIX
PE3YJIBTATOB

Buabl KOHTPOJISi: BXOOHOM, IPOMEKYTOYHBIN, TEKYIIUN, TEMATHYECKUN.
MeToabl KOHTPOJISI: TMCbMEHHBIN U YCTHBIM.

®opMBbI KOHTPOJISI: TECT, CAMOCTOATENbHAs padoTa, YCTHBIA OMPOC, OTYET
0 MpaKTHYECKou padore.

1. TIuceMeHHBIC KOHTPOJBHBIE PA0OTHI

2. Texymuit KpaTKOBPEMEHHBIM KOHTPOJIb

3. B xozme TtemaTHuecKMX MPAKTHYECKUX PAOOT TMPOBEPSIETCS YpPOBEHb
c(hOPMHUPOBAHHOCTH Y MIKOJbHUKOB DKCIEPUMEHTAIBHBIX YMEHHI 1 HABBIKOB, &
Tak)ke 0a30BbIX UCCIICOBATEIBCKUX JIEUCTBUM.

KPUTEPUM U HOPMbI OIIEHKHU 3HAHUM OB YUAIOIIINXCA

Pe3ynpTaThl 00y4eHHs OLIEHUBAIOTCS IO MATHOAIbHON cucteme. [lpu onenke
YUUTBIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE IOKA3aTEeNIN OTBETOB:

e  rIyOuHa (COOTBETCTBUE U3YYECHHBIM TEOPETHUECKUM 000OIIECHUSIM);

®*  OCO3HAaHHOCTb (COOTBETCTBUE TpeOyeMbIM B MIpPOrpaMMe yMEHHUSIM
PUMEHSTH MOJIYYCHHYI0 HH(POPMAIIHIO);

*  TOJIHOTA (COOTBETCTBUE 00BEMY ITPOTrpamMMbl U UH(POpMAIUK yUeOHUKA).

[Tpu olleHKE YyUWTHIBAIOTCS YMCIO M XapakTep OMMOOK (CyIIECTBEHHBIC WU

HECYILIECTBEHHBIE).

Cywiecmeennple owudOKu CBSI3aHBlL C  HENOCTATOYHOM TIIyOWHOHM U
OCO3HAaHHOCTBIO OTBETA (HAampUMeEp, YYEHUK HENPaBUIBHO YKa3ajdl OCHOBHBIC
MIPU3HAKK TIOHATHM, SBJICHUM, XapaKTEPHbIE CBOWCTBA BEIIECTB, HENPABUIBHO
chopMyJIMpoBall 3aKOH, MPAaBWIO WU T.I. WIA YYEHUK HE CMOT NPUMEHUTh
TEOPETUUECKHE 3HaHUA M1 OOBSCHEHMs W MpEeACKa3aHus  SBJICHHIH,
YCTaHOBJICHHSI IPUUUHHO-CJIEICTBEHHBIX CBSI3€H, CpaBHEHUS U KilacCU(UKALUU
SIBJICHUM U T. 11.).

Hecywiecmeennvle oumudKu OnpeNeNsaiOTCs HEMOJHOTOW OTBeTa (Hampumep,
VOYyIIEHHEe €3 BHUJAA KaKOro-Imbo HeXapaKTepHOTro (akra Mpu ONMUCAHUU
BEIIECTBA, Mporecca). K HUM M0OXHO OTHECTH OTOBOPKH, OITUCKH, JTOTYIIEHHBIC
0 HEBHUMATEIHLHOCTH (HAmpuMep, Ha JBa M Oojiee YpaBHCHHsI PEaKIUi B
MOJTHOM MOHHOM BHJIE JOMYIIEHA OJ[HA OIMOKA B 0003HAUYCHUH 3apsiia HOHA).



Pesynbratel 00y4eHHs TPOBEPSIOTCA B TMPOIECCE YCTHBIX M MHUCHMEHHBIX

OTBCTOB  y4YallMUXCA, a TaKXKCS IIPU  BbIIOJHCHUM HMH XHMHYCCKOIO

OKCIICPUMCHTA U HCCIICOOBATCIIbCKUX HGﬁCTBHﬁ.

K.]IaCCI/I(l)l/IKaHI/IH OMOOK U HEA0Y€TOB, BINAIOININX HA CHU’KCHHUE OLICHKH

Owuoku:

Heoouemuwi:

— HENpaBWJIbHOE OIpeJelIeHNEe MOHITHSI, 3aMEHa
CYLIECTBEHHON XapaKTEPUCTUKU MOHATHUS
HECYILIECTBEHHOM;

— HapylIEHHE N0CIIEA0BaTEIbHOCTU B ONIUCAHNUN
00BEeKTa (SIBJIICHHUA) B TEX CIIy4asx, KOTJa OHA SBISETCS
CYILIECTBEHHOI;

— HENpaBWJIbHOE PACKPBITUE MPUYHHBI,
3aKOHOMEPHOCTH, YCJIOBUS IPOTEKAHUS TOI'O UJIM HHOTO
W3Y4YEHHOTO SIBJICHHS;

— OomuOKU B CPAaBHEHUH OOBEKTOB, X KIIACCH(H-
KalluM Ha TPYIIIBI 10 CYIIECTBEHHBIM MPU3HAKAM;

— He3HaHue (aKTHYECKOTO MaTepuasa, HEyMeHUe
MIPUBECTH CAMOCTOSITEIbHbBIE IPUMEPHI, MO/~
TBEP>K/IAI0IIME BBICKA3aHHOE CY)KJECHUE;

— OTCYTCTBHE YMEHUS BBIIOIHITH PUCYHOK, CXEMY,
HENPAaBUJIbHOE 3aMI0JHEHUE TA0JIULIbI; HE YMEHHE
MOATBEPAUTH CBOM OTBET CXEMOM, pUCYHKOM,
WUTIOCTPATUBHBIM MaTepUajIoM;

— OWIMOKYM IIPU MOCTAHOBKE OMbITA, IPUBOASIINE K
HEMPaBUIILHOMY pe3YJIbTaTy;

— 3aTpyJHEHMs B IPABUIBHOM ITOKa3€ N3YUYEHHBIX
00BEKTOB.

— mpeobiiaaHue mpu
ONHMCaHUU O0BEKTA He-
CYILIECTBEHHBIX €T0 MPU3HAKOB;
— HETOYHOCTH IpH
BBIMIOJTHEHUH PUCYHKOB, CXEM,
Ta0IU1L, HE BIUSIOIINX
OTpHUIIATENILHO HA PE3yabTaT
pabdoTHI;

— OTCYTCTBHE 0003HAYEHUI U
TTOITHCEH;

—  OTIeNbHbIC HAPYILICHUS
TIOCIICIOBATEIIHHOCTH OTICPAIIHIA
IIPU [IPOBEJICHUU OIIbITA, HE
PHUBOIATINE K HEIIPABUIBHOMY
pe3ynbTaTy;

— HETOYHOCTH B
OTpe/ieICHUU Ha3HAueHUs
npudopa, ero NpuMeHeHue
OCYIIECTBIISIETCS IMOCIIE
HABOJAIIUX BOIPOCOB;

— HETOYHOCTH TIPH
HaXO0XJICHUU 00BEKTA.

XapaxkrepucTuka uu@poBoil OLEHKH

OTMeTKa «5» OTMeTKa «4» OTMeTKa «3» Ot1MeTKka «2» | OTMeTKa «1»




Ouenka 3KcnepuMeHTAIbLHBIX YMEHHIA.

OI_IeHKa CTAaBHUTCs HAa OCHOBAaHUU Ha6J'IIOHeHI/[$[ 3a yJamumcs u

MHCHbMEHHOTO OTYEeTa 32 paboTy.

BELICCTBAMHU u
000pyZI0OBaHUEM;
HPOSIBIICHBI
OpraHU3alMOHHO-
TPYJOBBIE YMEHHS
(momnep >KuBarOTCS
4YHCTOTa paboydero Mecra
U TOpSJOK Ha CTOJe,
9KOHOMHO
UCTIOJB3YIOTCS
PEaKTUBBI).

ommnbku B pabore c
BELICCTBAMHU u
000pyI0OBaHUEM.

B co0MoIeHUHI
TpaBUIT TEXHUKA
0€30MacHOCTH  TIpH
pabote c BemecTBaMu
u  obopymoBaHUEM,
KOTOpast

HCIpaBIsAeTCs o

TpeOOBAHUIO YUHUTEIIS.

MPaBHI TEXHUKH
6e3omacHOCTH
pu paboTe ¢
BEILIECTBAMH U
000pyIOBaHUEM,
KOTOpBIE
y4auuiics He
MOXET UCTIPABHUTH
Jaxe 1o
TpeboBaHHIO
YUHUTEISt

OTBET TIOJTHBII U | OTBET TIOJTHBII U | OTBET MOJHBIH, HO IIpU OTBETE OTCYTCTBHE
NPaBUJIbHBIH Ha | MpaBHJIBHBII Ha | TIpHU 3TOM JOIyIIeHa oOHapyKeHO OTBETa

’E OCHOBAaHMM H3YYCHHBIX | OCHOBAaHMM H3YYCHHBIX | CYyIIECTBEHHas HETIOHUMaHHUe

5 TCOpPUi; Marepuai | TEOpHH; Marepuai | ommOKa HIN OTBET yJanmmcs

= U3JI0KEH B | H3JIOXKEH B | HEIOJHBIH, OCHOBHOTO

w OIIpEeIeIICHHON OTIpeeIeHHON HECBSI3HBIH CoziepKaHHs

§ JIOTUYECKOMN JIOTUYECKON y4eOHOT0

§ MIOCIIEJOBATEILHOCTH, MIOCJIE/IOBATEILHOCTH, Marepuaia Win

E JUTEPaTypPHBIM S3BIKOM; | P 3TOM JIOIYIIEHBI JOIYIICHBI

2 OTBET JIBE-TPH CYILIECTBEHHBIE

S CaMOCTOSITEIIHBIH. HECYIIECTBEHHBIE OLINOKH, KOTOPEIE

; omnoKy, yuamuiics He

E UCIIPaBIICHHBIE o MOXET UCTIPAaBUTh

< TpeOOBaHHIO YIUTEIISI. TP HABOSIIHX

(@) BOIPOCAxX

YUHUTEIS

pabora BBHINIOJTHEHA | paboTa BBIIIOJIHEHA | pa0oTa  BBIONHEHA | JOMYLICHH ABe (1 | pabora He
HOJHOCTEIO W | IpaBWJIBHO,  CHeJaHbl | MPaBWJIBHO He MeHee | Ooiee) BBINIOJIHEHA, Y
NpaBUIbHO,  CHENaHbl | IpaBUJIbHbBIC YeM HAlOJIOBUHY WM | CYLIECTBEHHBIC olOyuaromerocs
NpaBHIIEHBIC HaOJIFO/ICHNS U BBIBOJBI, | IOMYyIIEHA OLIMOKH B X0JIe OTCYTCTBYIOT
HaOJIOACHUS ¥ BBIBOJBL, | HO pH 9TOM | CYLIECTBCHHAS 9KCHEPUMEHTA, B | 3KCIICPHUMEHTAIIbH
JKCIIEpUMEHT MPOBEIEH | SKCHEPHMEHT IIPOBEAEH | ommOKka B XojAe | OOBSICHEHWH, B ble YMEHHS
O IDJaHy C Y4YeToM | HE IIOJHOCTBIO WM | DKCHEPHMEHTa, B | odopmieHnn
TEXHUKH O€30MacCHOCTH | JOIYIICHB 00BsICHEHHH, B | paboTHL, B
W mpaBwi pabOTHl C | HECYIIECCTBCHHBIC odopmiieHHH paboThl, | COONIOACHUH




JIBYX HECYIIECTBEHHBIX
OHINOOK

HPOSIBICHO YMEHHE | TPOSIBICHO ymenue | ¢opmynupoBanue (dopMynupoBaHHe | HCCIEIOBAHHE HE
= HCIIOJIb30BATh HCITOJIb30BaTh TUMOTE3BI, TUIIOTE3bI, TPOBEIECHO
=
S HOCTABJICHHBIE BOIPOCHI | IOCTABJICHHbIC NTaHUpOBAHHE TUTaHHPOBaHHE
3 B KayecTBE | BOIPOCHI B KayecTBE
G SKCIIEpHIMEHTa 9KCIEPUMEHTA
= MHCTPYMEHTA NO3HAHMsA, | HHCTPYMEHTa
Q
= a TaKKe B KadecTBE | MO3HAHWA, a Takke B | PHOJHEHO ¢ | BRIMOMHCHO ¢
g OCHOBBI JUISL | KauecTBE OCHOBHI jyIg | IOMOIIBIO  y4IUTCIA | ITOMOMIBIO

>§ § (hopMupoBaHUs (hopmupoBaHUI nnu ApYyTuX | yIUTENs nnu
E o THIOTE3bl 110 HPOBEPKE | TMIIOTE3bI MO IPOBEPKE | 00yYArOLIUXCS; IpYTux
Q
2 £ HPaBUIBHOCTH HPaBUIBHOCTH 06ydaromuXCs;
g % BBICKA3bIBACMBIX BBICKA3bIBACMBIX MIPOSIBJIEHO YMEHUE
e . .
9 E CYKIICHHH, CYKIICHHH, HaOII0aTh 3a XOJAOM | IIPOSBIEHO
= S IPOBECHO IIPOBEJICHO .
& T npornecca, yYMEHHE
5 5 IUIAHUPOBaHHUE IUIAHUPOBaHHUE 6
é E JKCIIepUMEHTA; AKCIICPUMEHTA,; HALIMORATE sa
o 2 npu XO0JIOM IIpoLiecca;
=
g 5‘ MIPOSIBIICHO YMEHHE | MHPOSBICHO yMeHHe (opmypoBaHiy
S € § | maGmoxats 3a XoIOM | HaGmonath 3a XxonoM | 00OOEHNMs U | mpu
= = 5 . :
: ;
) =& nporecca: porecca; BBIBOJIOB 1o | $hopMyIMpoBaHUH
= 4
g H CaMOCTOSITEIIEHO CaMOCTOSITEIIEHO pesynbTaTam 06001TeHns "
5 N
= ¢ CHpOrHO3HpOBAaH CHpOrHO3HpOBAH MPOBEAEHHOTO OIBITA, | BBEIBOJIOB o
e 2. pe3yabTaT pe3yabTaT
= = UCCIICTIOBAHUS pe3yibTaTam
2 g 9KCHEPUMCHTA; 9KCIEPUMCHTA; .
g g notpeboBaach MIPOBEAEHHOTO
12 5 .
g s chopMyIIHpOBaHEI npu  GopMyaupoBaHUU | TOMOINb YIHTEIIS, OTIbITa,
Q
s =2 00001eHre U BBIBOJBI | 0GOGLIEHNS M BBIBOIOB HCCIIEeI0BaHUS
E 5 o _ PesynbTaTam | o pesynpTatam | COCTABICH OTYET 0 | norpeGoBanack
HPOBEAEHHOTO  OIBITA N i .
g % POBe > | nposenénnoro onpita, | MPOACTAHHOM pagote. | momomp yunens;
S S UCCIICZIOBAHNS,
= .
2 cocraBien  oruér o | MCCVICAOBAHMA OTUET O
2 NpOIEIAHHON padoTe. pomymero He  Gosee .
§_ JBYX HECYILECTBEHHBIX HpOACITaHHO
% OIIHGOK; COCTaBJICH pabore He
& OTUET O MpOJENaHHOM COCTABIICH.
& pabore.
TUIaH pelieHus | IUIaH pelieHus | IUiaH peleHus | JOIyIIeHBI 1Be (M | 3a1a4a He
; COCTaBJICH TPABHJIBHO, | COCTABICH MpPABUIBHO; | COCTaBICH 6onee) pelieHa.
ﬁ § HPaBHIEHO MpPaBHIEHO MPaBHIIBHO; CYILIECTBEHHbIE
E s OCYIIECTBIIEH  IIOAOOpP | OCYIIECTBICH IOAOOpP | MPaBUIBHO ommOKH B IJIaHE
22 XMMHYECKUX PEaKTHBOB | XMMHUYECKHX PEaKTHBOB | OCYIIECTBIEH MOAOOp | pelieHwus, B
2
;E E u 000pyIOBaHWS, IaHO | U OOOpYIOBaHMSA, NPH | XUMHYECKUX mondope
= = HOJIHOE OOBSICHEHHWE U | 3TOM  JONYIICHO HE | PEaKTHBOB U | XUMHYECKHX
[
= ; C/IeNIaHbl BBIBOJBL. Goiee IBYX | obopynoBaHus, HO | pEaKTHBOB "
:‘ QEJ HECYILIECTBEHHBIX JOTTyIIeHa obopynoBaHusi, B
E = ouMO0OK B OOBSCHEHHMH | CyIIECTBEHHAs 00BSICHCHUH u
g § Y BBIBOJIAX. ommoka B | BBIBOJAX.
(@] § 00BACHEHHN "
) BBIBOJIAX.
B JIOTHYECKOM B JIOTHYECKOM B JIOTHYECKOM HUMEIOTCS 3a7a4a He peuieHa
ﬁ paccyXaeHUH 1 paccyXIeHUH 1 paccyXIeHUH HET CYILIECTBEHHBIE
E E PEIICHUHU HET OLIMOOK, pEIICHUH HeT CYLIECTBEHHBIX OIINOKH B
g g 3aj7a4a penieHa CYIIECTBEHHBIX ouInboK, HO JIOTUYECKOM
= S palMOHATbHBIM ommoboK, HO 3a/1a4a JOTTyIIeHa paccyxIeHHH U
E ] crnoco6om peleHa CYIECTBEHHAs pelIeHnu
L 4
s =z HepalnOHAIbHBIM ommbka B
ot
:‘ 2 croco6oM M MaTeMaTHYeCKUX
E Q JIOMyIIEHO He Ooiee pacueTax
v
3




OTBET HOJIHBIN U OTBET HETOJIHBII WK pabora BbIIOJIHEHA HE | padoTa pabora He
X NpaBUIbHBIH, BOSMOXKHA | JOIYLIEHO He Ooee MeHee 4eM BBINOJIHEHA MEHEE | BBINOJIHEHA
)
s 2 HECYIeCTBEHHAs JIBYX HECYLLIECTBCHHbBIX | HAIOJIOBHHY, YeM HaIloJIOBHHY
2 E 2 &
Z 3 =58 ommbka OLIMOOK JOTyIIIeHa OJTHA WITH COZIEPIKUT
o) o
= E E. g CYIIECTBeHHAs HECKOJIbKO
= S = oumbKa U ABe-TpH CYILIECTBEHHBIX
o
= oz HECYILIECTBEHHBIC ook
o TIpOLEHT BBHIOIHEHHUS TIpOLeHT BBITONHEHHUS IMpoueHT IMporeHT pabora He
<
& E = g padotsl paboTer BBINOJTHEHUS pabOThI BBITTOJTHEHUS BBINIOJTHEHA
=
@ £ = 5 paboTHI MeHee
5 E @ 90-100% 70-89% 40-69% 40%




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumusi, 10 xknacc/ [Ty3akos C.A., Mamaunaa H.B., [Tonkos B.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 11 xkmacc/ ITy3akoB C.A., Mamunna H.B., [Tonkos B.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

bapeimosa 1.B. Xumus. Pabouune nporpammsl. [IpeameTHas iuHus
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Mamnunon, B.A. [Tonkosa 10-11 kimaccel. — M.: «IIpocsemenue», 2017.
Xumus (yriyosieHHbIN ypoBeHb). Peanusanus tpedbosannii ®I'OC cpegnero
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Kasepuna, M. I'. CHactuna] ; Hayu. pea. H. B. CBupunenkosa ; noa pen. A.A.
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2023
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bubmmoteka IIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT B03975227105553010453559242474517052229353894581
Bnapgenew MeTtpoea Okcada Cepreesxa

OeicTevTened C 05.06.2023 no 04.06.2024



http://www.tcpdf.org

		2023-10-26T10:03:17+0500




