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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpPEHEro 001ero odopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBaTenbpHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrasieHHsix B denepanbHOM TOCYIapPCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnONOKeHHM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
®epnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJNIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanus ywammuxcs 10-11 xmaccos.
W3yyenue mpeamera, pealuM3yeMoe B YCIOBUAX JIU(DPEepeHLMpPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO OOecneunuTh 00I11e00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH B COLIMYME, & TAKKE JJIs
MPOJOIKEHUS O0yUeHHsS B OpraHu3alusax MpodecCUOHATBLHOTO 00pa30BaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIArarolIUMHU
nonoxkerusimu @I'OC COO o B3aMMOOOYCIIOBIICHHOCTH IIeJied, coaepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON IO
XUMUHU QYHKIIAH:

e HH(POPMAIIMOHHO-METOUYECKAs, peau3amusi KOTOpPOW oOecreurnBaeT
MOJIyYeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIEeH CcTpaTeruu
oOyd4eHUs, BOCITUTAHUS U PA3BUTHS OOYyYaIOIMMUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieSieHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIX0JI0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMXCs B
paMKax HWTOTOBOM aTTecTalud B (opMe E€IWHOTO TOCYIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpUBacT
pacnpeneNeHue W CTPYKTYpHUPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3y4eHHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 0Opa30BaTeNIbHOM
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYarolmerocs IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIONIECH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OO0yUYEHHsSI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO U3Yy4YE€HHsS HANpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro MpophecCHOHANIbHOIO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIOIIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETro 001mero oOpa3oBaHUS
U3ydeHue IMpeamMeTa «XuUMHUS» OPUEHTHUPOBAHO TakKe Ha pelieHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTO TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBndomuMu npeaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHMHUU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3Y4YEHHs IpeaMmeTa. DTa CHUCTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEIIBHOIO YBEJIMYEHHUS OO0bEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONH KHUHETHKHU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSCHSIETCS C TOUKHU 3PEHUsI YDHEPIeTUYECKUX M3MEHEHUH Npu e€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IEKTPOXUMHUYECKUX IpOLEccCax M NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUU PEAKIITMOHHOW CTIIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS [Tl KJIACCOB ONPEaeEHHOro mpoduis (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaYeHHe OyayT UMETh 3JIEMEHTHl y4eOHOro marepuania mo obmei xumuu. [lpu
U3y4YeHUU TMpeMeTa B JAaHHOM CIllyyae AakLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTH sl Oosee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U Apyrue. Ilpy 5ToM 3HaHUA O COCTAaBe M CBOMCTBAxX IIPEACTaBUTEIIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOT0 MPUMEHEHHUS HAyUYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B OOECIeueHUU
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCIeyeHnr paluoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYENOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKAIMX B OCHOBE XMMHUYECKOH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEaKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA,;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBACHCHHS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH MOCIIEACTBHIA
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yOIyOJIeHWe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HAHWS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIYOJEHHOM ypOBHE OCOOyH — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON U OO0IIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHpoOBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIEeHHOM
YpOBHE CpemHero obmiero oOpa3oBanus, coctasiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hemento), B 11 kmacce — 102 yaca (3 gaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer wW 3HAaYE€HHE OPraHUYECKOM XMMHUH, NPEACTABIECHHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM AaTOMHBIX OpOuTaNeu
yraepojia. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyNIbl  Pa3IMYHBIX BHUAOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenerHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o kiaccuukauu opraHudeckux BemiectB. [lonsTue o
dbyHkunoHagsHOM rpymme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJIeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHUs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankensl. ['oMosioruueckuil psii ajJkeHoB, oOmias (Gopmylia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] AlKeHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOWTaneld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpHU3alnHu, OKUCIIeHHs. KUCIoTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl NOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl mepepaboOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON wWin
MOAHOW BOJBI, pacTBOpa IEpMaHraHaTa Kalivis, B3aWMOJCHCTBUE AalETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3amMu IJIacTMacc, KaydyyKOB M pE3HMHbI, MOJEIMPOBAHUE MOJEKYJ
YTJIEBOAOPOI0OB U FaJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MeEpHs,
HOMEHKJIaTypa u kiaccupukanus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. J[eMCTBUE 3TaHOIAa U METAHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ASTUJIECHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHM3MEe peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. C(CrnocoObl MOIy4YEeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
OoenzosbHOTO fAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GenonpopmanbaeruaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOMCTBA  aIbJETUAOB M  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I oJTyueHus: U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCI0T. M3omepus n HoMeHkiiatypa. @usndeckue cBOMCTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMM, PEAKIUU C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpeacraBuTtenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH068as KUCIOThl. CrIocoObl OTYyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKIaTypa. PuU3NUEeCKNEe W XHMHUYECKHE CBOMCTBA: THUAPOJU3 B KHUCIOW WU
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.

MBpI1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Mma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIINE U HEBOCCTAHABIMBAIOIIME AUCAaXapuabl. I 'napoaus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApOJu3, KAaYECTBEHHAsl pEaKkiusi C HOJO0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIN3, MOdy4YeHHe >PHUpoB Leoia03bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
rugpokcugoM menu(ll), xumuueckue CBONCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumoneincreue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. CIIOXKHBIE ADUPBD».

A30TCoepxale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTUIecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moliekyn, oOmias (Gopmyina, n3oMepus, HOMEHKIATypa U (HU3UUYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWINH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MoOJieKyJie aHuiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudartuueckux amMuHOoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE MPEICTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuN, OOpa3oBaHWE TENTUIHOM CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTUIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalus OCJIKOB NMPW HArpeBaHUH, IIBETHBIC
peakiuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«AzoTcoaepxanue OpraHUYecKue COCTMHEHUSD) u «Pacrno3HaBanue
OpTraHUYECKUX COCTMHEHUN.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHbBIE MOHSTUS XUMMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALIS U MOJTUKOHIEHCAU.

[Tomumepuble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

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

[Tonmmepsl CHEUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUWHEHUs 10 Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYIIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIHM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBIISIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX NOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIOJAEHUE, H3MEpPEHHE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,



dorocuHTE3, IbBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIC TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX sAep. XUMHUYECKHN 31eMeHT. M3oromnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.N. Menneneera. CBA3b NMEpUOIAUECKOrO 3aKOHA U [lepronuecKor CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynonaM ¢ TepuojaM. J3HAYEHUE
nepuoauueckoro 3akoHa /[.M1. Meunneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsi3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKysapHble B3aUMOIEHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuaHabie pacTBopsl. Ilpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CkopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OO6patumble U HEOOpaTHUMbIEC peakIMu. XuMHUueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble H  ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnu3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xuMusi.

[Tonoxenne HemerauioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpUMEpPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMHU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunire KUCIopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3NUecKue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI MOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMOJy4YeHUs, (U3UUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MOTydeHHs, (GU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BELIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKH. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIUHEHUN.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leprondeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3NYECKUE U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHHE ITPOCTHIX BEIIECTB U UX COCTUHECHUIA.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHe, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, GU3nIecKrne U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00o4HbIX moarpynn (b-rpymnm)
[lepuonuueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUIbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeauHeHuil. OKCUbI,
ruapokcusl U conu xxenesza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
UHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJICHCTBHE
MICJIOYHBIX M IIETIOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YU KAaTHOHbl METAaJIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATOMHUHHS M I[MHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedyeHun yCTOMUMBOrO pa3BUTUs dyenoBedecTBa. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble puHIKNBI OpraHU3alui XUMHYECKOT0 MTPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYyYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi © 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XvMHS TAIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIC q00aBKu. Poib xumun B
oOecIieuyeHNH MUIIEBOW 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIOJb30BaHUs MpenapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl g 3J€KTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
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.

Peanuzanust MeXOpeAMETHBIX  CBA3€d TMpU  W3yYeHUM  oOOImed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCcylIecTBIIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURO,
PECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIUsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAaMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOYy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH €U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPaAkKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIIBHOM M MPAKTUUYECKON JAesTeIbHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUS K 3aKOHY U IIPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHUHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPYECTBA B 00OJACTH TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IOJYYEHUU W MOCIECIYIOLIEM
aHanm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIE C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
NO3ULMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIMIMX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied MpoecCuu U peann3aiud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU IEJI€CO00PA3HOTO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
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 M pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpbl, B PEIICHUH TI00aJbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0  TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOLIUE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHeuupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHbBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPU OCBOCHUHM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIC MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHYECKHUX
peaKkuuu;

bOopMyIMpPOBATh MENN U 33191 UCCIICIOBAHMSI, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEATEeIIbHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, PUMEHEHUIO Pa3IUYHBIX
METOJ0B MTO3HAHUSI.

3) pa6oTa ¢ uHpopmMaIueii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHAOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCTD;

bopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJWMOW [T  BBINOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpencTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu paboTe C
XUMUYECKON uH(pOpMAaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyeckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alui yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, OMpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii  aJrOpuT™M ACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX M HCCIICIOBATECIIbCKUX 3ajay, BBIOMpaTh HamoOojee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBIIATh CAaMOKOHTPOJIb JAEATEIBHOCTA HAa OCHOBE CamMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, MHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYalMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUsD»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAS
obojoyka aroma, S-, P-, d-aTOMHbBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTaneil, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3axkoH JI. VM. MeHnmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs DHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEIACTABICHUS
O MEXaHW3Max XWMHUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTsl, opuentantsl | u Il pona);
(haKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TIPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIIUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh U3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BaHUS MJIS OTICITHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PYKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHMSX (KOBAJICHTHAas M WOHHAs CBA3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJTIKaINCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJIEBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3U (G- M TT-CBSI31 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/ax TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AILMI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€HM — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BElIECTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX JJIEMEHTOB,
MIPOJIYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJydYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKHU I1eJIeCO00Pa3HOTO TOBEJACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA YKUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAJU3UPOBATh IIEICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HAydHAs
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO WH(OpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3aauei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YelIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUUYECKON IUCCOLUUALMH, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX PEBPALEHUI;



c(OPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PpEaKILUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUsI OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

Cc(pOPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJUUECKOTO 3aKoHa /[
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIE€PBOrO—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSATHS
«IHEPTEeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOIYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
THX pEeakUui; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THUIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHUPOBAHHOCThL YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI TI0]1 BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAST KOHIEHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
uin 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA MUIM JAaHO B M30BITKE
(MuMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTAa pEaKInH, OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIpOBEJACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbI) HWHIWKATOPOB, H3YyYCHUE BIHSHUSA
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I1€Jb HWCCJICAOBAHMS, TPEICTABIATH B
paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocy/Iol M j1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOi MHPopManuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHUYECKOE INTAHUPOBAHMUE 10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teopernueckue OCHOBbLI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubmmorexa [JOK
' P P A T https://m.edso0.ru/7f41a636
byrneposa
Htoro no paznemny 8
Paznea 2. Yraesogopoasl
21 [IpenenpHbIe yIiIeBOAOPOABl — AJIKAHBI, 5 bu6mmoreka [IOK
' UKJIOATKAHbBI https://m.edso00.ru/7f41a636
59 HenpenenbHbie yrieBogopOIbl: aIKEeHbI, 14 1 bubnuotexa [JOK
' aJIKaJIUECHBI, aJTKUHBI https://m.edso00.ru/7f41a636
bu6nmoreka [JOK
2. A
3 POMATHYECKHE YIJICBOZIOPOABI (aPCHEN) 8 https://m.edsoo.ru/7f41a636
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubnnorexka [JOK
' nepepaboTka https://m.eds00.ru/7f41a636
bu6nmoreka [JOK
2.5 r 4 1
AIOTCHIIPOMSBOIIINE YIIICRONIOPOAOE https://m.edsoo.ru/7f41a636
Hroro no pazneny 35
Paznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bu6nmoreka [JOK
1 ) 11 1
3 Criupret. denon https://m.edso00.ru/7f41a636
3.2 KapOoHMIIbHBIE COETMHEHUS: AIbJIECTUIBI U 21 1 bubnuorexa [IOK




keToHbl. KapOoHOBbIe KHCIIOTHI. CI0XKHBIE
s¢upsl. XKupsr

https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
33 YTaeBO/E o https://m.eds00.ru/7f41a636
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs
bu6mmoreka [IOK
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 httos://m.edsoo.ru/7fA1a636
Htoro no paznemny 12
Pa3zgea S. BoicokoMoJieKky/JIsIpHbIE COeIMHEHU S
bubmuorexa [JOK
5.1 BBICOKOMOJIEKYIIAPHBIE COCINHEHUS 6 https://m.edsoo.ru/7f41a636
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/mm P Konrpoabnsie IIpakruuyeckue (1ubp )
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguyeckuii 3aKoH bubmuorexa [JOK
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 9 https://m.edsoo.ru/7f41a636
sneMenToB [. 1. MenneneeBa
12 Crpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnuorexa [JOK
' BEIIIECTB https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
1. X 1 1
3 FMUHECKHE pearitin o 3 https://m.edso00.ru/7f41a636
Wroro mo paszneny 39
Paznen 2. Heoprannuyeckasi XuMus
bu6mmorexa [IOK
2.1 H 1 1
eMeTaLIE 3 3 https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
22 Meransi 23 1 2 https://m.edso0.ru/7f41a636
Uroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MerTo1bl TO3HAHUA B XUMUU. XUMUS U 9 bubnuorexa [JOK
' YKHM3Hb https://m.edso0.ru/7f41a636
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 646116746743375933883833707902081325236681597567
Bnageney CanervHa Onkra ButanseeHa

OeicTevTened C 28.02.2023 no 28.02.2024



http://www.tcpdf.org

		2023-09-20T18:08:09+0500




