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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMmme 1o XuWMHM Ha3HaueHUE MpeaMmeTa «XUMHUS» MOJydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSAEMBIE MPOrPaMMOM 10
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpouis;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENIbHBIX TOCTHXKEHHH OOydarolmmxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Mpoduieil, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO MOCJIEIOBATENbHOCTh H3YYCHHsS y4eOHOTo
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUM  OOydaromierocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIOLIEH COJepKaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIyOJIEHHOIO YpOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHHs] CHEHUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKU OOYYarOIUXCs, BHIOpABIIMX ONpeaeaEéHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHET0 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMKd y4eOHOro Tpyla U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [lpu onpeneneHnn noaxoaoB K 0TOOPY M CTPYKTYPHOMH
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEACTABICHUN O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOCHUU aToMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLEcCax U 3JEKTPOJIM3€E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHuWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KAHUU MpeaMeTa i KJIaCCOB XUMHKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OoJIbIINI YAENbHbI Bec OyleT UMEThb OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMINUAbI, OEJIKH, YIJIEBOJbI, HYKJIECHHOBbBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopmHupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMUsS» Ha YriayOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenne
TOM 3aaud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
00ecCIeyeHnr palruOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHW, JIEKAIMUX B OCHOBE XUMHUYECKOMU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAaHWs XMUMHUYECKMX PEaKLHM, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
HAy4YHBIX IPUHLUAINIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJEH W TPOOJIEM COBPEMEHHOW XUMUH, I OOBICHCHHS H
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKON 0€30MaCHOCTH TIOCICCTBUN
OBITOBOM M MPOM3BOACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOJieHue  TPEACTAaBICHMM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHMS] XUMHUYECKUX SIBJICHUN, HMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTH
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TIPOIIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNM B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaromuxcsi, (QopMHpOBaHHUE Y HHUX CO3HATEIHLHOIO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOT'O IPHUPOIOTIOIL30BAHMS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee 4KnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kiacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAeNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M TJOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabsl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbyHkunoHagpHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. CuctemMaTu4eckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHS] BEHIECTB W HMX MPEBpalCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XHWMHYECKHE CBOMICTBA QJKAaHOB: pEAaKUMH 3aMELICHUs, W30MEpPHU3aLUH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaneHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudeckuii psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popmyina, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJOTeHNPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJIECIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusumyeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eicTBUE 3TaHOIa U METaHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opraHu3Mm denoBeka. CrmocoObl MOMydYeHUs U TMPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06bI osryueHus: U mpuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOHCTBA  aIbJETUIAOB M  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus U HOMeHKIaTypa. Pusznueckue cBOMCTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraButeny BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUYECKUE U XMMHUYECKUE CBOMCTBA: TUAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
¥ monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBarome 1 HEBOCCTAaHABIIMBAIOIINUE qucaxapuasl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl pEaKkiusi ¢ HOJO0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KUCIOTHI. CII0KHBIE YPUPHD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekys, oOmmas ¢Gopmysa, U30MEpHus, HOMEHKIATypa U (PU3HUEeCcKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJe aHuiIuHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENH O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 U TUAPOJIU3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JCHATypalusi OCJIKOB MpPW HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMy W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dboTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIIOTHI,
(epMEHTHI.

['eorpadus: mone3Hple UCKONAEMbI€, TOILUIUBO.

TexHonorus: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIHHOTO IHTAHUS,
MOIOIIIUE CPENICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJAYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHUs» Ha YPOBHE CPEIHEro
o0mmero oOpa3oBaHMs BBIJICICHBI CJHEIYIOIIME COCTABJISIIOIIME: OCO3HAHUE
OOy4arolUMHUCST POCCUHCKON TpakJaHCKOM WAEHTUYHOCTU; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd M HOpPMaMH TIOBEIEHUS; HaJIHUMe
IPABOCO3HAHUS, DKOJOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTAaBUTh LEJIU U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTra «XHUMHUS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETLHOM W TIPAKTHUYECKON EATEIBHOCTH
o0yJaromxcs B MPOLEecce peaan3aui 00pa3oBaTeIbHON ASSITENFHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTHUYECKON JEeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax M TpaBHUiaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JEATEIbHOCTH TMPHU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TMO3HABATENIbHBIX 3aj1ay, BHIMOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS



LEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAaCJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUSI XHWMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro0 OOpalleHusi C BEHIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYIOBOU JESATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NeSTEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacCTHE B PEIICHUH MPAKTUYECKUX 3a/ad
COI[MAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3ybTaTaM TPYAOBOU I€SATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBanus, Oymymiedi mpodeccun M peanm3anuu COOCTBEHHBIX KU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rH4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1E€JIECOO0PA3HOT0 OTHOUICHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHOW CPEJIbI;

OCO3HAHHUSI HEOOXOIUMOCTH HCIOJb30BAaHUA JOCTHKEHUW XUMHH  JUIs
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMM HOBOW 0a3bl MaTepUATbHON KYyJIbTYPbl, B PEIICHUH TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUCHUHN
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KaXJAO0ro 4YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIs aHaliM3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro Mupa u
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO, HCCIIEIOBATEIHCKON IS TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHanbHOM
JESITEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHUSI TPOTPaMMbl IO XMMHUH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJIOB TO3HAHUSA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHS (TIO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATbHOM KOMIIETCHITMH O0yUJarOIINXCS;
CIIOCOOHOCTH o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIE YYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh TMPH OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;



BBEIOMpPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITFOUCHNS,

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPEICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOCIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, NPUMEHEHHUIO pa3INYHbIX
METOJI0B TTO3HAHMUSI.

3) pabora ¢ uHpopmanmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTD;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3amad
ONPEAECIEHHOIO TUIIA;



npuoOpeTaTh OMBIT HCHOJB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH U Pa3IUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HMH(pOpManueil: MNpPUMEHATh MEXNpeAMeTHble ((pusmueckue
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble IlCﬁCTBHSIZ

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0A€ AxaJIora /Mo
AHUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMYJII/Ip0BaTI> CBOU IIPCHJIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHUA HpGIIJIO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MTOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TTPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajnu3alunu yueOHOTro MpoeKTa, U (PopMyIUpPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHS:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEeATEIbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIIaraéMblii adroOpuT™M JCHCTBUN mpuU
BBINIOJIHEHUHU YYEOHBIX U HUCCJIEAOBATENbCKUX 3a7ad, BbIOMpaTh HamboJee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE camMoaHaliu3a MU
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaAMMBbI IO XUMUU Ha yriyOJaEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOlIero oOpa3oBaHUs BKIIOYAIOT cHEelUpUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIIOCOOBI JeHCTBUN



M0 OCBOCHHIO, MHTCPIIPCTAIUN U Hp€O6p2130BaHI/IIO 3HElHPII>i, BUABI JCATCIIBHOCTHU
10 IOJYYCHHIO HOBOI'O 3HAHWA W IIPHUMCHCHHUIO 3HAaHUU B Ppa3IMIHbIX y‘—IC6HBIX
CUTyalusAX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUuAX, CBA3daHHBIX C xumuein. B
nporpamMme 110 XUMHHU IIPCAMCTHBIC PC3YJbTaTbl IIPCACTABIICHBI II0 TOAdaM
HU3Yy4CHUAI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

c(OpMUPOBAHHOCTh TPEJCTABICHUNA: O MECTE€ W 3HAUCHUU OpPraHMYeCKOn
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM IKOJIOTHYECKOM, IHEPTETUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrieueHnn palMOHAIBHOTO
MPUPOJIONIOIB30BaHusl, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIECH KyJIbTYpbl
YEJIOBEKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOJIHOM CPELE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMHUUYECKUM IJIEMEHT, aTOM, SIAPO U AJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMsS AaTOMHBIX OpOWTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEET, GyHKIIMOHATbHAS
rpylina, pajgudkan, CTPYKTypHble GopMynbl (pa3BEPHYTHIC, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN PANl, TOMOJIOTH, YTIECBOIAOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUsT OHHEPruM TMPU XUMHUYECKUX PEaAKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMHUH, MUPOBO33PEHUECKHE 3HAHMUS, JIEKAIIUE B OCHOBE
MOHWMAaHUSI TPUUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX peakKIui, TEPMOJUHAMUYECKHX U KHUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MEpHBIN d(pdekThi, opueHTanTsl | u Il pona);
(dakToNOTUYECKUEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIIOJIb30BAaHUU BAXKHEWILIMX OpPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOlMX  HAay4YHbIX  NPHUHIMIAX  XUMHUYECKOIrO
IIPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHNU COCTaBa, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCINHEHUM;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBIISITh YPaBHEHHS] XMMUYECKUX PEAKIMI M PACKPBIBaTh UX CYLIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUM  MOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTAaBIIMBATh MOJEIN MOJIEKYJ OPraHUYE€CKUX BEIIECTB ISl MILTIOCTPALlAN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABJIMBATH MPUHAJJICKHOCTh M3yUEHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne COCIMHEHUM, daBaTb UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
Homenkiatype (IUPAC) u mpuBOAuTh TpUBHATBHBIC HAa3BAaHUS I OTICIHHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIEPHUH,
ATWICHIJIUKOIb, (eHoy, (QopManmbIeru/l, aleTaablerujl, aleToH, MypaBbUHas
KHMCJIOTa, YKCYCHAsi KUCIIOTa, CTEAPUHOBASI, OJICMHOBAsI, NaIbMUTUHOBAsI KUCJIOTHI,
[JIMIWH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30MPEH, XJOPOIPEH,
CTUPOJI U JPYTHUE);

cOpPMHPOBAHHOCTh, yMEHUS ONpPENENsATh BHJ XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOEHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nyeckrue M XUMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH PpPa3IMYHBIX
KJIACCOB OPraHWYECKHX BEIIECTB: aJIKAHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
QJIKWHOB, apPOMAaTHYECKHUX VYTJIEBOJIOPOJOB, CIUPTOB, QJbJAETHU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, HU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C WCHOJIb30BAHUEM CTPYKTYpPHBIX
bopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCHMOCTH PEaKLMOHHOW CIOCOOHOCTH OPraHUYECKUX COSTMHEHHM OT



KPaTHOCTH U TUMA KOBAJICHTHOM CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojb), CIOCOOBI €ro mepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWK O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISITh B3aUMOCBSI3h XUMUUECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaJbHOIO €AUMHCTBA MU,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C MUCIOJIb30BaHUEM (DU3UUIECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMUYECKOU
dbopMysbl BEIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XWMUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UMUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YeJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIEC 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEUICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CAaMOCTOSITEIBHO IIJIAHUPOBATh U MPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIydYeHHEe W M3Y4EHHE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYeCTBEHHBIE PEAKIUU YTJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPaBHII
O0e3omacHoro oOpalieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBaHHUEM,
dbopMynIupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazndyHoOu dopme
pe3yabTaThl SKCHEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTH YMEHUII:



cOOI0IaTh MpaBUiia SKOJIOTHMUECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBON NEATEIBHOCTH B LIENSX COXPAHEHHUS CBOETO 3/0POBbS, OKpY)KAIOIIEH
IPUPOJTHON CPEIbI M TOCTHKEHUS €€ YCTOWIMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTh TOKCHUYECKOI'O JIEHCTBUS Ha JKUBBIE OpPraHU3MBI
OIpeeNEHHBIX OPraHNYEeCKUX BELIECTB, MOHMUMasi cMbIci nokasarens [1JK;

aHaAJIM3UPOBATh 11€J1ecO00pPa3HOCTh NMPUMEHEHUs OPTaHUYECKUX BEIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILICHHS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb YMEHHUH: OCYUIECTBIISATh LIE€JICHANPABICHHBIA IOUCK
XMUMHUYECKON MH(POpMAIK B Pa3JIMYHBIX UICTOYHHMKAX (HayyHas U y4eOHO-Hay4dHas
JaUTepaTypa, CpelIcTBa MaccoBOU nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIIM3UPOBATh XUMUYECKYIO MH(pOpMAIio, iepepadbaTbiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOU 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoTsI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 bubmmorexa LOK
' P P A T https://m.eds00.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. YrieBogopoasbl
51 [IpenenbHbIE YriIeBOAOPOIBI — AJTKAHBI, 5 bu6mmoreka [IOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJIUECHBI, aJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOABI (aPCHEI) https://m.edso0o.ru/d69df650
54 [TpupoHbIE UCTOYHHUKH YTIEBOAOPOAOB M UX 4 bubmuorexa [IOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso0o.ru/d69df650
Hroro no pazneny 35

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bubmuorexa [JOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHWIbHBIE COETUHEHUS: ANbIETUAbI U
3.2 KeTPOHLI Ka 60HOBIi[e KHACJIOTBI gﬂO)KII[{He 21 buGnnorexa LIOK
' - 1ap : https://m.edso0.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 Y TeBO/p! ? https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkamue OpraHudecKue coeuHeHust
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Htoro no pazneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
51 BricokoMoseKyIsIpHbIE COEIMHEHUS 6 Bubmorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoubnbie IIpakTHyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
[IpenMer 1 3HaUEHHE OPTAHUYECKOI
XUMUH, TIPEJICTABIICHUE O
> P 1 https://m.edso0.ru/2368dbc3
MHOT000pa3uH OPraHnIECKUX
COEAMHEHHI
DIEKTPOHHOE CTPOEHUE aTOMa
nepojia (0CHOBHOE U BO30YKIEHHOE
t i 1 https://m.edsoo.ru/bd893ad5
coctosinus). BasnientHbie
BO3MOKHOCTH aToOMa yTJjiepoja
XuUMHUYECcKas CBA3b B OPraHUYECKHUX
COeIMHEHMSIX. MexaHUu3MBbl
. 1 https://m.edsoo.ru/b5b7988a
o0pa3oBaHMs KOBAJIEHTHOM CBSI3H,
CII0COOBI pa3phiBa CBsI3el
Teopus cTpoeHUs] OpraHUUYECKUX
P pv P 1 https://m.edsoo.ru/d7378a4c
coequHenuit A. M. bByrneposa
Bupl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE
1 https://m.edsoo.ru/cae3f437
3¢ (HeKThl B MOJIEKYJIaX OPraHUuIEeCKIX
COEAMHEHUI
[IpencraBienue o Kki1accuPpUKAUN U
CcHUCTeMaTU4ecKas HOMEHKJIaTypa 1 https://m.edsoo.ru/8d4ad178

(IUPAC) oprann4eckux BEIIECTB



https://m.edsoo.ru/2368dbc3
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/8d4ad178

Knaccudukanus peakuuii B
OpraHUYEeCcKOi XUMHU

https://m.edsoo.ru/ecddc12e

10

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH PSJI,
obmas popmysia, HOMEHKIATypa U
M30MEepHsl, FITEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

duszndyeckue ¥ XMMHUUECKHE CBOMCTBA
aJIKaHOB

https://m.edsoo.ru/a5f718a6

https://m.edsoo.ru/e3a8faff

https://m.edsoo.ru/4d74c161

11

HaxoxneHnue aJikaHOB B IPUPO/JIE.
CriocoOsl MosTyueHus: U IpUMEHEHUE
AJIKaHOB

https://m.edsoo.ru/a952cb7b

12

[uxnoankansl: obmas Gopmyna,
HOMCHKIJIaTypa U U30MCpHUs,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOUCTB, CIOCOOBI
MOJTy4YeHHUs U IPUMEHEHHE

https://m.edsoo.ru/2a44f6d6

13

14

Pemenne pacu€THbIX 3a1a4 Ha
OIpEIETICHUE MOJIEKYJIIPHOMN
(hopMyITBI OPraHMYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/SIIUX B €70 COCTAB.
CucremaTu3aius 1 0000IIeHNE
3HaHUM 110 TEME

AJKEeHBI: TOMOJIOTUYECKHUM P,
ob1mas popmyina, HOMEHKIATypa,
9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE

https://m.edso0.ru/65d19a58

https://m.edsoo.ru/f2cb3f4f



https://m.edsoo.ru/ecddc12e
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https://m.edsoo.ru/4d74c161
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cTpoeHue Mosekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUS AIKEHOB

15

16

dusnueckue U XUMUYSCKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CriocoOsl MoTydeHus: U IpUMEHEHUe
AJIKCHOB

https://m.edso00.ru/3344bc86

https://m.edsoo.ru/7fcf418c

17

[TpakTuyeckas padora Ne 1 o teme
"ITomyyeHue 3TUICHA U U3YUYEHUE E€T0
CBOMCTB"

https://m.edsoo.ru/579c874d

18

Pemenne pacu€THbIX 3a1a4 Ha
OIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO BEIIECTBA

https://m.edsoo.ru/61a4ef6e

19

20

21

AJKagueHsbl: CONpsHKEHHEIE,
H30JUPOBAHHBIE, KYMYIUPOBAHHBIE.
Oco0eHHOCTH AIEKTPOHHOTO
CTPOCHUS

XUMHUYECKHE CBOWCTBA CONPSIKEHHBIX
JINECHOB

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaITUCHOB

https://m.edsoo.ru/98c2elcf

https://m.edsoo.ru/ccd8de92

https://m.edsoo.ru/2fdaca94

22

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas opmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJ, (pu3udeckue
CBOMCTBa

https://m.edsoo.ru/b8a7aeb4

23

24

XUMHUYECKHUE CBOMCTBA AJIKKNHOB

KauecTBeHnbie pCaKknuu Ha TpOfIHyTO
CBA3b

https://m.edsoo.ru/4d288c7f

https://m.edso0.ru/8c624d76



https://m.edsoo.ru/3344bc86
https://m.edsoo.ru/7fcf418c
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25

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
AJIKUHOB

https://m.edsoo.ru/d91efabf

26

27

Pemenue 3agad: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOU pEAKLINU

CucreMmaruzanys 1 00001enme
3HAHUH 110 TeEME

https://m.eds00.ru/3311536¢

https://m.edsoo.ru/caad3dc2

28

ApEeHbI: TOMOJIOTUYECKUH psif, o01as
¢bopmyina, HOMEHKIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJ OEH301a U
TOJIyoJIa, UX (U3UUECKUE CBOICTBA

https://m.edsoo.ru/bd74874f

29

XUMHYECKUE CBOMCTBA aPEHOB:
peakuu 3aMenIeHus

https://m.edsoo.ru/al481eeb

30

31

32

XUMHYECKUE CBOMCTBA apEHOB:
pC€akuuu nNpuCOCANHCHUA, OKHCIICHUC
TOMOJIOTOB O€H301a

Oco6eHHOCTH XUMHUYECKUX CBOMCTB
CTUpOJIa

Pemenne pacu€THbIX 3a1a4 Ha
OIIPEIEICHUE MOJIEKYIIAPHOU
(opMyIIbI OPraHMYECKOro BEIIeCTBa

https://m.edsoo.ru/475ech63

https://m.edso00.ru/3a398431

https://m.edsoo.ru/ee25a78b

33

CriocoObl MostydeHus: ¥ IpUMEHEeHHe
apeHOB

https://m.edsoo.ru/17b1c8d9

34

35

I'eHeTHUECKas CBSI3b MEXKIY
pa3J'II/I‘—IHBIMI/I KJIacCaMH
YTJIEBOIOPOIOB

PacuéTel 10 ypaBHEHUSM XUMHUYECKUX
peakmii. CucremaTu3anus u

https://m.edsoo0.ru/12a2861c

https://m.edsoo.ru/442986cc
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https://m.edsoo.ru/caad3dc2
https://m.edsoo.ru/bd74874f
https://m.edsoo.ru/a1481eeb
https://m.edsoo.ru/475ecb63
https://m.edsoo.ru/3a398431
https://m.edsoo.ru/ee25a78b
https://m.edsoo.ru/17b1c8d9
https://m.edsoo.ru/12a2861c
https://m.edsoo.ru/442986cc

000011EHHE 3HAHUN 110 TEME

36

37

[Tpuponusiii ra3. [lomyTHbie
He(TAHBIC Ta3bl

KaMeHHbIi1 yroyib U IpoayKThl €r0
nepepadboTKu

https://m.edsoo.ru/e234f8be

https://m.edsoo.ru/2144ba22

38

Hedtb u ciocoOb1 €€ mepepaboTKy.
[TpuMeHeHHEe TPOTYKTOB IIepepaboTKU
HetH

https://m.edsoo.ru/e251538d

39

40

41

42

T'enetudeckas cBsI3b MCXKIAY
Pa3iIMUHbIMU Kj1aCCaMU
YII€BOJAOPOIOB
["anoreHonpou3BoIHBIC
YIJIEBOJOPOJIOB: 3JICKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHUSI
rajoreHa

JleicTBHE 1Ien04Yer Ha
raJIOr€HIPOU3BOIHBIE.
BzaumoneiicTBue IUTraoreHaakaHoOB C
MarsueM U IUHKOM

Cucremarusanusa 1 0000IIeHIE
3HaHU# No pazneny "Yriaerogopoas”

https://m.edsoo.ru/bfle4b96

https://m.edsoo.ru/c5f79c25

https://m.edsoo.ru/e554b8e6

https://m.edsoo.ru/3b144da2

43

KonTponbhas pabota no teme
"Yraesogopobr"

https://m.edso0.ru/9c237f51

44

[IpenensHble OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psiJi, o01as
¢dbopMyIa, CTpOEHHE MOJIEKYT,
M30MepHsi, HOMEHKJIATypa,
kiaccudukanus, Gpuznieckre

https://m.edsoo.ru/bbl6ae5d



https://m.edsoo.ru/e234f8be
https://m.edsoo.ru/2144ba22
https://m.edsoo.ru/e251538d
https://m.edsoo.ru/bf1e4b96
https://m.edsoo.ru/c5f79c25
https://m.edsoo.ru/e554b8e6
https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/bb16ae5d

CBOMCTBA

XHUMUYECKUE CBOMCTBA MPEACTbHBIX

45 https://m.edso0o.ru/6f18427a
OJIHOATOMHBIX CIIMPTOB

46 C10COGbI NOMYHCHIs 1 IPHMEHElHe https://m.edsoo.ru/fe897d79
OJTHOATOMHBIX CITUPTOB
[Ipoctbie 3¢upbl: HOMEHKIIATYpa U

47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX https://m.edsoo.ru/da3f9731
U XUMHUYECKUX CBOMCTB
MHOroaromMHsbl€ CIIMPTHI:

48 STUJICHIJIMKOJIb U TIMUEPUH, UX https://m.edsoo.ru/76bb7ddd
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

49 (CIOCOOI HOyHCHHA H IpUMEHCHHE https://m.eds00.ru/784b2d18
MHOT'0aTOMHBIX CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,

50 ¢busnueckue cBoiicTBa. TOKCUYHOCTH https://m.edsoo.ru/e9277e91
¢denona

51 Xumu4deckue cBoicTBa (heHoma https://m.edso00.ru/2978c8c9

52 C1IOCOOBI oMy HeHIS  IPHMCHEHHE https://m.edsoo.ru/8d59bca2
¢denona
[IpakTuueckas padora Ne 2. Pemenue

53 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/2897db64
"Crupthl 1 peHonbr"

54 CHCTeluwaTmaHm n 06obmenne https://m.edsoo.ru/2c4519dd
3HAHUU IO TeMe
Anpaerupl ¥ KETOHBI: JIEKTPOHHOE

55 CTPOCHIE KAPOOHIILHOM IpYMIILL https://m.edsoo.ru/b4bd24f3

T'OMOJIOTUYCCKHUE PAIBI, 061ua$[
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa



https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/da3f9731
https://m.edsoo.ru/76bb7ddd
https://m.edsoo.ru/784b2d18
https://m.edsoo.ru/e9277e91
https://m.edsoo.ru/2978c8c9
https://m.edsoo.ru/8d59bca2
https://m.edsoo.ru/2897db64
https://m.edsoo.ru/2c4519dd
https://m.edsoo.ru/b4bd24f3

56

AJbIeruIpl U KeTOHBI: (PU3NYECKHE
CBOMCTBA; pEaKLUU IIPUCOCINHEHUS

https://m.edso0.ru/88a62h8f

S7

58

PeaKI_II/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
pCaKkuuu aJibACTUA0B U KETOHOB

CriocoObl TTOTY4eHHS JIbICTHIOB U
KETOHOB

https://m.edsoo.ru/73b6c718

https://m.edsoo.ru/4f1f8b59

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTBI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJI

https://m.edsoo.ru/5f151b21

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KUCJIOT, KX (PU3NUICCKUE
CBOICTBA

https://m.edsoo.ru/26eal7bb

61

62

XHUMHUYECKHE CBOMCTBA IpCaAC/IbHBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON

KHUCIOTHl. MHOr0o0Opa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/d1a72f6¢c

https://m.edsoo.ru/45dd781e

63

64

OcoOeHHOCTH CBOMCTB:
HEMNpeIeTbHBIX H aPOMaTHICCKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIUX KapOOHOBBIX
KHCJIOT

Ilonstue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/55bec935

https://m.edsoo.ru/b38d6f24

65

66

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
KapOOHOBBIX KHUCJIOT

CrnoxHEIe B(I)I/Ipbll TOMOJIOTMYECKUI

https://m.edsoo.ru/d9bcd1b5

https://m.edso0.ru/26d8c26a



https://m.edsoo.ru/88a62b8f
https://m.edsoo.ru/73b6c718
https://m.edsoo.ru/4f1f8b59
https://m.edsoo.ru/5f151b21
https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/d1a72f6c
https://m.edsoo.ru/45dd781e
https://m.edsoo.ru/55bec935
https://m.edsoo.ru/b38d6f24
https://m.edsoo.ru/d9bcd1b5
https://m.edsoo.ru/26d8c26a

psia, obmiast hopMyia, H30MepHUs U
HOMEHKJIaTypa

67

68

69

70

DU3NYECKUE U XUMUYECKUE CBOMCTBA
3¢upoB

Pewrenne pacu€rHbix 3a1a4: no
YPAaBHEHUIO XUMUUYECKOW PEaKlUy, Ha
ONpeEIeHUE MOJIEKYIISIPHOU
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA

[IpakTuueckas paborta Ne 3. Pemenue
SKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Kap6oHoBbie KHCIOTHI. CIOXKHBIE
a¢upsr"

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOKCTBA (THAPOIIH3)

https://m.edsoo.ru/582ce4cc

https://m.edso0.ru/23219d57

https://m.edsoo.ru/bd359e4c

https://m.edsoo.ru/7b93b15c

71

Oco0eHHOCTH CBOMCTB KUPOB,
COACPpIKAINX OCTATKH HEMIPCACIIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoe

https://m.edsoo.ru/b921d82b

72

73

74

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, KX MOJOIIIEE JCHCTBHUE.
TloHsATHE O CHHTETUYECKUX MOIOIIINX
cpenctax (CMC)

['eneTnyeckas cBsI3b yri€BOJOPOAOB U
KHUCJIOPOJICOACPKAIIUX OPTaHUYECKUX
BEIIIECTB

Pacu€rsl o ypaBHEHUSAM XUMHYECKUX
peakuui

https://m.edsoo.ru/bcec45f7

https://m.edsoo.ru/bacedf53

https://m.edsoo.ru/8f5cd5f8

75

Cucrematusanusa 1 0000IIeHE
3HAHWH I10 TeEME

https://m.edsoo.ru/3336fbff



https://m.edsoo.ru/582ce4cc
https://m.edsoo.ru/23219d57
https://m.edsoo.ru/bd359e4c
https://m.edsoo.ru/7b93b15c
https://m.edsoo.ru/b921d82b
https://m.edsoo.ru/bcec45f7
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/3336fbff

76

OO01mmas xapakTeprCcTUKa YTIEBOIOB U
KJ1accuukanus yriieBo1oB (MOHO-,
JTU- 1 TIOJIUCaXapHIbl )

https://m.edso0.ru/458fh977

77

78

79

Monocaxapuabl: Gpusnyeckue
CBOWCTBA U HAXOXKJCHHUE B TIPUPOJIEC
[TpumeHeHue TII0KO03bI, €€ 3HaUeHHE B
KU3HEAEATEILHOCTH OpraHu3Ma
Jlucaxapuabl: caxaposa, MaIbTo3a U

nakrto3a. Haxoxaenue B npupoac u
IIPUMCHCHHUC JUCaxXapu10B

https://m.edsoo.ru/496cfdf4

https://m.edsoo.ru/a4b3ed9d

https://m.edsoo.ru/48f213dc

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJI, (PU3nYecKue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/1e4479cc

81

82

83

[ToHsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue PaCUYCTHBIX 3aa4 Ha
OIIPECACIICHUC NOJIM BbIXOAa ITPOAYKTA
peaKknuuu OT TCOPECTHUYCCKU
BO3MOJXHOTI'O

Cucremarusanusa 1 0000IIeHIE
3HaHUH 110 paslueny

https://m.edso0.ru/6178c2d7

https://m.edsoo.ru/5cbec922

https://m.edsoo.ru/22ef4cd5

84

KonTponbnas pabora no teme
"Kucnoponacoaepxaniue
OpraHu4ecKue coeAnHeHus"

https://m.edsoo.ru/4bce75f5

85

AMUHBL: KITacCUpUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIaTypa U GU3NYECKUE
CBOMCTBA

https://m.edsoo.ru/264c457c



https://m.edsoo.ru/458fb977
https://m.edsoo.ru/496cfdf4
https://m.edsoo.ru/a4b3ed9d
https://m.edsoo.ru/48f213dc
https://m.edsoo.ru/1e4479cc
https://m.edsoo.ru/6178c2d7
https://m.edsoo.ru/5cbec922
https://m.edsoo.ru/22ef4cd5
https://m.edsoo.ru/4bce75f5
https://m.edsoo.ru/264c457c

86

XUMHUYECKUE CBOUCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo.ru/cf136751

87

88

89

AHUIMH: CTPOCHHE aHWINHA,
0COOEHHOCTH XMMHYECKHX CBOWCTB
aHWJIUHA

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE
anudaTuyecKux aMHMHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nzoMepusi, (pu3ndeckue CBOICTBa.
OTtnenbHBIEC IPEICTABUTENH O
AMUHOKHCIIOT

https://m.edso0.ru/8444e692

https://m.edsoo.ru/13a4f7bf

https://m.eds00.ru/85448565

90

XHUMHYECKHE CBOMCTBA aMIUHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUECHHUE
aMUHOKHUCIOT. CUHTE3 U TUIPOJIU3
MEnTUI0B

https://m.edsoo.ru/beaffefe

91

benku xak mpupoaHbIE TTOJIUMEPHI;
CTPYKTYpPBI O€ITKOB

https://m.edso00.ru/69658fcd

92

93

XUMHUYECKHE CBOMCTBA OEIIKOB

A3oTcoaepkaime
TFeTePOLUKINYECKIE COCTUHEHNUS.
HyxknenHoBbIe KUCTOTHI: COCTaB,
CTpOEHHE U OMOoJoTHYecKas poib

https://m.edsoo.ru/bfl1db66d

https://m.edsoo.ru/b5dadfa3

94

[IpakTuueckas padborta Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33a4 110 TeEMe
"A30TCcoIepIKalie OpraHn4ecKue
coequHeHus"

https://m.edsoo.ru/cfcd234b

95

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/e7ba8f7c



https://m.edsoo.ru/cf136751
https://m.edsoo.ru/8444e692
https://m.edsoo.ru/13a4f7bf
https://m.edsoo.ru/85448565
https://m.edsoo.ru/beaffefe
https://m.edsoo.ru/69658fcd
https://m.edsoo.ru/bf1db66d
https://m.edsoo.ru/b5dadfa3
https://m.edsoo.ru/cfcd234b
https://m.edsoo.ru/e7ba8f7c

"Pacrio3HaBaHuEe OPraHUYECKUX
coenuHeHun"

KonrponsHas pabora no reme
96 "A30TcoeprKalre OpraHnaecKrue 1 1 https://m.edsoo.ru/c227969f
coequHeHus"

OCHOBHBIE TTIOHSATHSA XUMHHI

BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ n

97 1 https://m.edsoo.ru/649eldcf

METOJbI UX CHUHTE3a —
noJIMmMepur3alAa U NOJUKOHACHCAII A

IT Y%
98 JTACTMACERL Y THIH3ATITL 1 1 https://m.edso0.ru/312f65c1
nepepadoTKa IIacTuKa

DnacToMepbl: HaTypaJlbHbII

99 1 https://m.edsoo.ru/4a99d43b

CUHTCTUYCCKUC KAYTYKH. Pe3una

BonoxkHa: HaTtypanbHBbIE,
HNCKYCCTBCHHBIC, CHHTCTUYCCKUC.

100 1 https://m.edsoo.ru/a74a7lad

[Tonumeps! cnenuanbHOTO
Ha3Ha4YCHUS

IIpakTruyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe

101 1 1 https://m.edsoo.ru/92eal88c

"Pacnio3naBanue miactmacc u

BOJIOKOH"

O06o011eHne U cucTeMaTU3aIus
102 M3Y4YEHHOI0 MaTepuaa 1o TeMe 1 https://m.edsoo.ru/alb292aa

"BpICOKOMONEKYISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 3 6



https://m.edsoo.ru/c227969f
https://m.edsoo.ru/649e1dcf
https://m.edsoo.ru/312f65c1
https://m.edsoo.ru/4a99d43b
https://m.edsoo.ru/a74a71a4
https://m.edsoo.ru/92ea188c
https://m.edsoo.ru/a1b292aa

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeHEro o01Iero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHH 3JEMEHT, aTOM, H30TOIIB,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIICHHS,
XMMHUYECKas CBs3b (O- M T-CBSI3b, KpAaTHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX OpOWTaneil, KpUCTaJUIMUecKas pelETKa, MOJb, MOJIspHast
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUS, PaCTBOPHI
(MCTHHHBIE, TUCIIEPCHBIC CHCTEMBbI), KPHCTAJUIOTHAPATHI, YIIEPOIHBIH
cKener, ()yHKIMOHAIbHAs TpYIIa, paJuKal, W30MEpPbl, CTPYKTypHas
¢dopmyna,  uzoMepus  (CTpyKTypHas,  TreoMeTpuyeckas  (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHYECKUH psii, TOMOJIOTH, YTJIEBOJOPOIHI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ'H/ITCJ'II:HO-BOCCTaHOBI/ITeJ'II)HI)Ie, OK30- H
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
AIIEKTPOIUTUYECKAsT JUCCOIMAINS, CTENIEHb JUCCOLUAINH, OKUCIUTEb,
BOCCTAHOBHTENIb, DJEKTPOJIU3, CKOPOCTh XUMHYECKOW pEaKIIHH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XWMHH, MHPOBO33PEHUECKHE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKUX peaKuHﬁ,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOIYYEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HU3YUYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUMKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHHUMAHHUSA U OOBSICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TeopeTqucxoﬁ u HpHKJ’I&I{HOﬁ XMMHUU W TpPHUBUAJIBHBIC HA3BaAHHA
BCIICCTB, OTHOCAIIUXCA K HM3YUCHHBIM KJlacCaM OpPTraHu4Y€CKUX U

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
[0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMpPYyIOIIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) W HOHOB
XUMHUYECKUX 371eMEeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHieneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTH yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTaB U Ba)KHEHUIIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTBI, CJIOXHBIE 3(QUPBI, KHUPBI, YIJIEBOJAbI, AMUHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JJAaHO B BUJIE pPacTBOpa C ONPEIEIEHHON MacCOBOI
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BellecTBa




11

12

Bnanenue cucteMoi 3HaHHMI O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIFOJICHUEM IPABHII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAJTU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M MCIOJB30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOM C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO OJHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasi, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKysIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIPHOTO CTPOCHMS. THUIBl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKI

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

Onexrponutuueckas auccoruanus. CunbHble W cialOble 3iekTponuThl. Cpena
BOJHBIX pPAaCTBOPOB BEILECTB: KHCIas, HEUTpaibHas, IienouHas. CTeneHb
auccornuanui. Peakimy noHHOTr0 0OMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pactBopa

CriocoObI BeIpaskeHUsI KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0Js PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HachlllleHHble ¢ HEHACHIIIEHHbBIE

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PCaKIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM PH. MeToapl AIeKTpOHHOTO OanaHca




1.13

DNEeKTPOIU3 PACTBOPOB U PACILIABOB COJIEN

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECKOT'O CTPOCHUA OpraHu4€CKux
coenuHenuit A.M. BytnepoBa. YTiepolIHblli CKeIET OPraHUYECKOW MOJICKYJIBI.
KpatHocTh Xxumuueckoil cBsi3u. S- M P-CBs3U. SP3-, SP2-, SP-rHOpHAM3AIH
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyil. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduse u snexrpoduie. [Ipauio MapkoBaukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE Pa3NIOKeHHe, KPEKHHT, u3omepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
THAPUPOBAHUE, TUIPOTAIOTEHUPOBAHUE, THUIpATallvs), TOPEHUS, OKUCICHUS W
nonuMepu3auu. [IpoMbInieHHbIe W TA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: pPEaKUUHU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. llomydeHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amenieHus. ['openue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMelIEeHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupona. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTHL. XHMHUYECKHUE CBOMCTBA!
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[lonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallysl 3TUIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenaenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT PCaKu OKUCIICHHUA all€TOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NIEPBUYHBIX CIUPTOB, AJIBIETMAOB. BpIcliue mpenenbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBAa >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MaubTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmal, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMATUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHu, OPOMHOMU
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYypallls, KaYeCTBEHHbIE (LIBETHBIE) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnuecKux CoeMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3HU. [IpaBuia Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsi3HeHus. [IpoOimema OTXOJOB M MOOOYHBIX IMPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas ~ metauryprusi.  CTEKs0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHass  opranudeckas  xumus.  Cplpp€  ans  OpraHu4ecKoin

MIPOMBILIIIEHHOCTH
) Tunel pacy€THBIX 33184
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérel TeroBoro s dexra peakum
5.3 Pacuétpl 00BEMHBIX OTHOIICHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOYKTOB PEAKIUH, €CITN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JJOJIM BBIXOJA IPOYKTA PEAKIIUH OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl macchl (00bEMa, KOTUYECTBA BEUIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6 0aHO U3 BelIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM 10J1€i
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM MOHITHI «MaccoBast 10JIs1», «MOJISIpHas
' KOHIIEHTPALUs», «PACTBOPUMOCTb)
Haxoxaenne MonekymsipHOi (popMyIIbl OpraHMYECKOTo BEIIeCTBa M0 €ro
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOIALIMX B €10 COCTAB, WU 10

MIPOYKTaM CTOPaHHUS




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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