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IHHOACHUTEJBHAA 3AIINCKA

PabGouast mporpamMma o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpazoBaHUS
pa3pabotana Ha ocHoBe DenepasnbHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTeIbHOM IpOrpaMMbl CPEIHETO o011ero
obpazoBanua(POIl COO), npencraBieHHbx B DeaepaqbHOM TOCyIapCTBEHHOM
obpazoBatenbHoM ctaHaapre COO, c¢ yuérom Konuenmuu mnpernogaBaHus
yueOHOTO TpenMeTra «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qenepalivy, peaNu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTpaMMBbl, U
OCHOBHBIX TOJOXKEeHUN «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparun Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha ypOBHE YriayOJEHHOTO HM3Y4YEHUsI 3aHMMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHus ydamuxcs 10-11 kimaccos.
N3yuenne mnpemmera, peaiudyeMoe B YCIOBUSAX U] depeHIpOBaHHOTO,
npodusibHOr0 00y4eHHs, MpPU3BaHO oOOecrneuuTh oO0lIe00pa30BaTENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTalui UX K ObICTPO MEHSIOUIUMCS YCIOBHUSM KU3HU B COLIUYME, a TAKXKe IS
OpOJOJIKEHUsT OOy4YeHHsI B OpraHu3alusx npodeccuoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme 1o XuUMHM Ha3Hau€HUE TMpeaMeTa «XUMUS» MOJydaeT
NOAPOOHYI0  MHTEpPHPETAllUI0 B  COOTBETCTBUM C  OCHOBOIOJIATarOIIUMU
nosnoxkerusimu ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTU IieJeH, Ccoaep KaHus,
pe3yabTaToB OOy4YeHUsT U TpeOOBaHUN K YpPOBHIO MOJIOTOBKU BBIMYCKHUKOB.
CBUIETENBCTBOM TOMY SBIISIFOTCSI CJIEIYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUHU QYHKLUU:

e HMHPOPMAIMOHHO-METOJMYECKAs, peaju3amnus KOTOpOoW obecreynBacT
MOJIYYCHHUE TIPEACTABICHUS O TIIeNISIX, COACP)KAHWUU, OOIIEeH CTpaTeruu
oOy4JeHwsI, BOCTUTAHUS U PAa3BUTHS 00YUAIOMUXCS CPECTBAMU MPEAMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeayCMaTpUBAET
Ompe/iesiCcHHe: NPUHIMUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIbLHOCTH
M3Y4YCHHUS] Y4eOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTUK; TOIXO0B K (OPMHPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa3oBaTEIbHBIX OCTIKCHHN OOydJarommxcs B
paMKax WTOTOBOM arTecTanud B (OpME E€IUHOTO TOCYJapPCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yrioyOn€HHOTO U3YUCHUS XUMUH:



e YCTAaHaBJIMBAeT MHBAapPUAHTHOE IPEIMETHOE COJEep>KaHue, 00s3aTeIbHOe
IUIE WU3y4YeHHsT B paMKax OTHCNbHBIX MNpoQMiIeH, MperycMaTpuBaeT
pacupeneineHue M CTPYKTYpUpPOBaHHE €ro II0 KiaccaMm, OCHOBHBIM
COJIep>KaTeNIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NMPHUMEpPHOE pachpeiesieHue y4eOHOTO BPEMEHH, PEKOMEHYyeMOTIO
JUTSL U3y4YEHUS OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIEOBATEIIbHOCTh HW3YYEHHS Y4eOHOro
MaTepuaia ¢ y4€ToM JIOTMKU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJUYECKYIO MHTEPHPETALUIO IIeJIel U 3a/lay U3yuyeHUs MpeaMeTa
Ha yriayO0JaEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOwiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEpUCTUKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTebHOU
IPOrpaMMbl CpEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHBIX), @ TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEHCTBUM  OOydYaromerocs MO0 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMme MO XUMHHM MPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a TMpeleIaMd YCTAHOBJIEHHOW MporpaMMod MO  XUMHUU
00sA3aTeNIbHON (MHBApUAHTHOM) COCTABIISIIOIIEH COAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JIOJKHA OINpPENENSITbCS B COOTBETCTBHM C HAIPaBICHUEM KOHKPETHOIO
npoduiig o0yyeHusl.

B coorBercTtBUM ¢ koHuenryanbHbIMH nosiokeHuamu PIOC COO o
Ha3HAYEHUU TMPEJAMETOB 0a30BOro M YINIyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO O0yYEHUS Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYONEHHOTO U3YYCHHMsI HANpaBlIeH HAa peaJu3aluio
IPEEMCTBEHHOCTH €  NOCIEIYIOUIUM  3TalOM  IOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAY4YHBIX U
XUMHYECKUX TUCIHUIUIMH B By3aX UM OpPraHU3alMsIX CPEJHEro npodeccuoHaIbHOro
oOpa3zoBanusd. B 3Toil CBsA3M M3ydeHHE MpeameTa «XHUMHS» OPHEHTHPOBAHO
OPEUMYIIECTBEHHO HA pacUIMpeHue M yrayOJleHHe TEOpeTHYECKOH |
MPAKTUYECKON MOATOTOBKH 00YYaroINIuXcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
oOyueHusi, B TOM YHCJIE C EPCIIEKTUBON MOCIEAYIOUIET0 MOAYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit OI'OC COO k mIaHUPYEMBIM pe3yjibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIbHOM IPOTrpaMMBbl CPEAHETO OOIero o0pa3oBaHMS
U3y4YeHHE npeaMera «XUMHUS» OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHE 3a]ad



BOCIIUTAHUSI U COIMAJIILHOTO Pa3BUTUS OOyYaromuxcsi, Ha GOPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUM, YMEHUM pallMoHAIM3aIMi y4eOHOTO Tpynaa |
0000IMIEHHBIX  CIOCOOOB  JICATEIBHOCTH, HWMEIOIIUX  MEXIUCIHUIUIMHAPHBIN,
HAJIPEIMETHBIN XapaKkTep.

CocraBnstomiuMu  TipeMeTa «XUMHS» Ha YPOBHE YIIIYOJIEHHOTO HU3y4YeHUS
ABJISIIOTCSL  YIUIyONn€HHbIe Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun moaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allii COJEpP>KaHMUsl TUX KYpPCOB B NPOrpaMMe IO XUMHUU 32 OCHOBY
npusaTel nojoxkenuss GI'OC COO o pasznuuusx 06a30BOro U yriayOia€HHOTO
ypOBHEN M3YyUYEHUS MIpEAMETA.

OcHoBy conepxkanust KypcoB «Opranudeckas xuMmus» u «OOmas u
HEOpraHWYEeCKass XHMHS» COCTABIISICT COBOKYITHOCTh TIPEJIMETHBIX 3HAHWH H
YMEHHI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHMs IpeaMera. JDTa CUCTeMa
3HAHUM MOJy4yaeT ONpeneiEéHHOEe TEOPETUYECKOe OMOJIHEHUE, MO3BOJIAIONIee
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIIUMNA 00BEM  (PAKTOIOTMUECKOTO
matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3yudeHHUs IMpeameTa olecreueHa
BO3MOXHOCTh 3HAUMUTEIBLHOTO YBEIWYCHUS O0O0bEMa 3HAHUH O XUMHYCCKUX
AJIEMEHTaX U CBOMCTBaX MX COEJMHEHUU HAa OCHOBE PACIIMPEHUS U YIIIyOJICHHS
NPEICTABIECHUNA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M U 3aKOHOMEPHOCTAX
IPOTEKAHMS PEAKIUH, paCCMAaTPUBAEMBIX C TOYKU 3PECHUS XUMUYECKONH KUHETUKHU
U TepMOJIMHAMHUKH. M3ydeHuwe mnepuoaumyeckoro 3akoHa u llepumonnueckon
CUCTEMBI ~ XHMHYECKHX  3JIEMEHTOB O0azupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX TMPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBS3b
OOBSCHSETCSI ¢ TOUYKH 3PCHUS YHEPTETUYECKUX U3MEHECHHM MPpU e€ 00pa3oBaHUH U
pa3pyllIeHNH, a TaKKe ¢ TOYKH 3PEHHUsS] MEXaHHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB  peakuuil  jJomnojHsercs  (GopMupoBaHMEM  MpeACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX Ipoleccax U 3JIEKTPOJIU3€E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmdeckodl XWMUU TPH PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHHH yaemsieTcsi 0co00e BHUMaHue BOmpocaMm 00 AJIEKTPOHHBIX 3 (deKTax,
0 B3aMMHOM BJIUSTHAU aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIHi.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJACpPKAHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS U3YYCHHUS IS KJIACCOB OMPEACIEHHOTO MPOQMIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHCHWA K oOmmel cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE TIpeIMeThl. Tak, Hampumep,
B COJIEp)KaHUM TPEaMETa ISl KIACCOB XUMHUKO-(DU3UUIECKOTO Mpoduisi O0IbIIoe
3HaUYeHHUE OYyJyT MMETh AJIEMEHTHl yueOHOro marepuaina mo obmed xumun. [Ipu
U3YYCHHH TIpeIMeTa B JaHHOM CiIy4ae akIeHT OyJeT ciellaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKyJsipHas Teopus B (PU3UKE), 3aKOHBI COXPaHEHUS



Maccbl M JHEPrUHU, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJU3a, IPEJACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO e BpemMsas B COIEpKAaHMM IIpeaAMeTa il KJIacCOB XHMMMKO-
Ounonornyeckoro mpoduiis OONBIINN YACIbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B aTOM  cioyyae mpenocraBisieTcsi  BO3MOXKHOCTH — JUlsl  Oosiee
00CTOSITENIBHOTO ~ PACCMOTPEHUSI XMMUYECKOW  OpraHu3allu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOMST, K TNpUMEpPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUIUAbI, OCJKH, YTIJIEBOAbl, HYKJICHHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAX MpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIYKAT OCHOBOW [UISl M3YYEHUS
CYIIIHOCTH MPOIECCOB (OTOCUHTE3, IbIXaHUS, MUILEBAPECHUS.

B mumane ¢opmupoBaHHS OCHOB HAy4YHOT'O MHPOBO33PEHHUS, OCBOCHMS
oOLIEHAayYHBIX METOJIOB NTO3HAHHUS U OIbITA TPAKTUYECKOTO MPUMEHEHHUST HAYUHbBIX
3HAHUM M3ydeHHe mpeaMera «XUMHUS» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C YYEOHBIMU MpEAMETaMH, BXOJSUIUMU B COCTaB
npeaMeTHbIX obOnacteld «EcTecTBEeHHO-HAy4YHbIE NpeaMeThl», «Maremarnka u
uH(popmaTtrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3ydyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaKk)Ke, Kak Ha YPOBHE OCHOBHOI'O M CpeIHEro oduiero oopa3zoBaHus (Ha 6a30BOM
YpOBHE), 3a7aueil NepBOCTENIEHHON 3HAYMMOCTH sIBJIAE€TCA (DOPMUPOBAHUE OCHOB
HAyKd XHUMHUU KaKk oOOJIACTMU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOUN
NEATEIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. Pemenne
ATOM 3aJaud Ha YIIYOJIEHHOM YPOBHE H3Y4YEHHMsS IMpeAMeTa MpeIoaraet
peanu3anuio TaKuX LeJeH, KaK:

e (QopmMupoBaHHe NPEICTABICHUNA: O MaTepUATLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTAX Y MO3HABAEMOCTH SIBJIEHUW IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayuieil poiau B oOecrneyeHuun
YCTOWYMBOIO  pa3BUTUSA  YEJIOBEYECTBA: B  PEIICHHMH  IpoliemM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JAHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00eCreYeHNH PalMOHAIBLHOTO MPHUPOJONOIL30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTYphbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAY4YHON KapTHHBI MUpPa: PyHIaMEHTAIbHBIX
MIOHATUM, 3aKOHOB U TEOPUUW XUMHHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAHMS XMMHYECKUX PEaKIHil, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMAX, 00 00IuX
HAYYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

dbopmMupoBanue y oOy4Jaronmxcs OCO3HAaHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUU MJisi OOBSICHEHUS
KJITIOUEBBIX HJIed W TPOOJIEM COBPEMEHHOW XUMHH, JJisi OOBSCHEHUS U
NPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PeIIeHus MPoOIeM, CBI3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHHUS,
aHallM3a W OIEHKHU C TTO3UINI KOJIOTUIECKON OE30IMaCHOCTH MOCIIEICTBUI
OBITOBOM M TPOW3BOJICTBEHHOW JCSITEILHOCTH YEJIOBEKa, CBSI3aHHOU C
XAMHYECKUM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepadOTKoOU
BEIIECTB;

yriayOJaeHUe  TPEICTAaBICHWM O  HAyYHBIX  METOJaX  ITO3HaHWS,
HEOOXOUMBIX IS TPHOOPETCHHS] YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBICHUH, WMEIONIMX MECTO B
PHUPOJIEC, B MPAKTHUUECKON JISATETLHOCTH U IOBCETHEBHOMN KU3HHU.

B muane peanuzanuu MepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIMIMX
(GYHKIUH 1EJIOCTHOM CHUCTEMBbI CpeAHEero oOuiero o0pa3oBaHUs NpPHU U3YYEHUH
npeaMera «XuMmus» Ha  YyUIyOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKKE LENH U 3aa4H, KaK:

BOCIUTAaHUE YOEXKAEHHOCTM B TO3HABAEMOCTH SBJICHUN MPUPOIBI,
YBOXEHHUS K TMPOIECCY TBOpUeCTBA B O0JacCTH TEOPETUUYECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUNM B XUMUHU, (POPMHUpPOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHHS
00111eYeI0BEYECKHUX 1IEHHOCTE;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX
CrocoOHOCTEW oOydJaromuxcs, (GOPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCIENTHOW MPO(eCCHOHATHHON M 00IIECTBEHHON eATeITLHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3JI0POBBI0 U TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HWU;

dbopMupoBaHUE YMEHHI M HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUSA,
Pa3BUTHE DKOJOTHUECKOU KYJIbTYpPhI, TPHUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIbHOCTH.

OO1ee ynCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHUSI XUMHUHU Ha YTITyOJIEeHHOM
YpOBHE cpenHero obmiero oopa3oBanus, coctaBiseT 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B Hezemo).



COJEPKAHUE OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HaYE€HHE OPraHUYECKOM  XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUuYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXHOCTM aToma yIjiepoja. XHUMHUYECKas CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. Tumbl ruOpUIM3alMM  aTOMHBIX OpOuTanei
yraepoaa. MexaHu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNTOpHbIN). THUIBI TEpPEeKpbhIBAHUS ATOMHBIX OpOUTaNe, G- W T-CBS3U.
OpunapHasi, ABOMHas U TpoWHas cBA3b. CrocoObl pa3phiBa CBsI3el B MOJIEKYJax
opraHuyeckux BemiecTB. [loHsiTHE O CBOOOJHOM pajukaine, Hykieopuiae Hu
anekTpodue.

Teopuss cTpoeHHs OpraHudeckux coeauHeHnii A.M. bytnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHHE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COEIUMHEHUU. MOoJeKyJasipHble U  CTPYKTYpHbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3au4HBIX BUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHass. M3omepus. Buael u3omepun: CTPyKTypHasi, NPOCTPAHCTBEHHAs.
OnekTpoHHbIe 3(P(PEKTHI B MOJEKYJIAX OPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN
U Me30MEPHBIN (D (PEKTHI).

[IpencraBnenne o kiaccupukauu opraHuveckux BemiecTB. [loHsTue o
¢yHkumoHanbHOU rpymme. ['omonorus. ['omonornueckue psanpl. CucremaTnyeckas
HOMeHKJIaTypa opranudeckux coeawHeHuii (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHoCTH U KiaccU(UKalMs OpraHUYecKux peakiuil. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKOH XUMHUH.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3llaMu OpPraHMYECKUX BEUIECTB M MaTepuHallaMd Ha HX
OCHOBE, OMBITBI [0 NPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(1aBneHue, OOyIJIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxkanbl. ['oMonornyeckuii psijy ankaHoB, 001Iast popmya, HOMEHKIATypa H
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP°-
rudpuan3anus aToOMHBIX opOuTanel yriaepoja, o-cBsizb. Dusmveckue CBONCTBA
AJKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLUHUM 3aMEIICHUSA, W30MEPU3ALINH,
JNErUAPUPOBAHMS, IUKIN3ALMY, TUPOJIN3a, KPeKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEaKIUi paguKaIbHOIO 3aMEIEHUS.

Haxoxnaenue B npupojie. CriocoObl NOMyYeHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankauel. O0mias ¢popMynna, HOMEHKIAaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHMSI M XUMHYECKMX CBOMCTB MaiblX (ILIMKJIONpPOINAH, IUKIOOyTaH) U
OOBIUHBIX (LMKJIONEHTAH, LUKJIOreKCaH) IHUKJIoanKkaHOB. CHocoObl MOMy4YeHUs U
IPUMEHEHHUE [IUKIJIOAIKAHOB.

Anxkensl. ['omonorudeckuil psj ajqkeHoB, o0mas (Gopmyrna, HOMEHKIATYpA.
DIEKTPOHHOE ¥  MNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] —AIKEHOB, SP*
ruOpuan3anys aTOMHBIX OpOuTanel yriepoja, 6- U m-cBsi3u. CTpyKTypHas Hu
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DuU3MYecKue CBOWCTBAa aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU IMPUCOEAUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHHE
IpU JIBOMHOM CBSA3M, MOJIUMEpHU3aUUU U OKucieHus. IIpaBuino MapkoOBHHKOBA.
KauectBeHHble peakuu Ha BOMHYIO CBA3b. CrOCOOBI MOJTyYEHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaameHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHHUS U XUMHUYECKUX CBOWCTB
CONpPSDKEHHBIX  OueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepusanus
CONPsKEHHBIX TUEeHOB. CrocOObI OJYyYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['oMonoruueckuid psii ankuHOB, o01as ¢Gopmyiia, HOMEHKIIATypa U
WU30MEpHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
rudpuan3anys aTOMHBIX opOuTanei yriepoga. dusznyeckue CBOMCTBA AJIKUHOB.
XHAMHUYECKHE  CBOMCTBA:  PEaKUUMU  INPUCOCAUHEHHWs,  JUMEPHU3ALUU U
TpUMEpHU3aLUH, OKUCIEHUA. KHCIIOTHBIE CBOMCTBA aJKMHOB, HMEIOIINX KOHIEBYIO
TPOKHYIO CBsI3b. KauecTBeHHbIE peaklMK Ha TPOHHYIO CBA3b. CIIOCOOBI MOITyYeHUS
Y IPUMEHEHUE AJIKWHOB.

Apomarnueckue yriieBoJaopoasl (apensl). ['omonormyeckuid psii apeHoB,
obmrast popmya, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MOJieKynbl OeH3ona. Du3mveckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMEUICHUsS B OEH30JIbHOM KOJIbIIE U
YTIIEBOJOPOJIHOM pAJMKaJe, PEaKUUU NPUCOCIWHEHUS, OKHCIEHHE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIOMIEM JEWCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIBILIE Ha MpHUMEpEe aJIKWIbHBIX pPAJUKaJIOB, KapOOKCHIIBHOI,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctuposna. [lomumepusanus ctupona. CriocoObl mOdydeHus U
IIPUMEHEHHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTIHBIE Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHBbI yroiab U npoAayKThl ero nepepadorku. CrocoObl nepepaboTku HeTH:



MEPETOHKa, KPEKWHT (TEPMHYECKHH, KaTaJIUTHYECKU), PUDOPMHUHT, MHPOIH3.
[TponykThl mepepaboTKu HEPTH, UX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHHE TAJIOTEHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUIEHUs TaJoreHa Ha THUAPOKCOrPYIIY, HUTPOrpynmy, IUaHOTPYIY,
aMuHOrpymmy. JlelicTBUe Ha TaJOTeHIPOU3BOIAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa ménoyu. BzammopeicTBue IUTajioreHaJKaHOB C MAarHMEM M IIMHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJOB B OBITy, TEXHHUKE U TIPU CHUHTE3E
OpTraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJbl H3yYCHMs] BEIICCTB M HUX MPEBpAIICHUM:
u3ydeHrue (PU3MUYECKUX CBOUCTB YTE€BOJOPOJIOB (PACTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii  yrieBoJ0pPOJOB pa3IMYHBIX KIJAacCOB (oOeciBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajivs, B3aUMOJIEHCTBHE alleTUJIEHA C
aMMHMAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAaX, MOJyYEHUE HDTUICHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJieHHE C KoJuiekiusiMu «Hedtb» u «Yromwy, C
oOpazliaMy  IUIacTMacc, KaydykKoB M PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIEKYNl (Ha MpUMepe
METaHoJla W 3TaHona). ['oMosornmueckuil psan, obmas Qopmyna, H3OMepus,
HOMEHKJIaTypa u  Kilaccuukanusa. Du3nueckue CBOMCTBA  MpeAesbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpo/aHBIE CBSI3M MEXKIAY MOJEKYJaMH CIUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIuu 3aMEIICHUs, Jerujparaiiu, OKHUCIICHHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKMMU W  HEOPraHUYECKUMH  KUCIOTaMH.
KauecTtBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. [[eliCTBHE 3TaHOJIA 1 METAHOJIA
Ha opraHu3M uyenoBeka. CrocoObl MONYyYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroaToMHble CHHUPTHI — STUICHIJUKOIb W TIHIEpUH. Dusndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUH 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KAYECTBEHHAasi PEAKIUs Ha MHOTOATOMHBIE
ciuptel. [IpencraBnenne o MeXaHW3ME PEaKIUid HYKICO(PHIBHOTO 3aMEIIeHHUS.
JleiictBue Ha opranu3Mm denoBeka. CrnocoObl TMOMy4eHUST W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHUE THUIPOKCOTPYIIBl U
6enzonbHOrO sypa. dusmdeckue cpoictBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (Qenona. KavectBeHHbie peakunuu Ha (eHon. TokcuuyHOCTH (eHona.
Crnioco6b1 osryuenus u npuMenenue penomna. denondopmanbaeruanas cMoa.

KapOonuibHble COETMHEHHS — alTbJETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM TpyNIbl. ['OMoOOrMYecKre psiibl albJeTHI0B U KETOHOB, OO0IIas
dbopmyna, u3zomepusi U HOMEHKIatypa. Dusznueckue CBONCTBA albJCTHIIOB H
KETOHOB. XHMMHUYECKHE CBOMCTBAa  albJCTHIOB W  KETOHOB:  pEaKUuu
npucoearuHeHrs. OKUCIEHNE albJeru0B, KAYECTBEHHbIE PEAKIIMU Ha aJlbJCTHU/IBI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. Puznyeckue cBoMcTBa
OJIHOOCHOBHBIX TMpEeNIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepuuKalMU, PEaKIUU C YYaCTHEM YTIEBOJOPOJHOIO pajidKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3¢upax. MHoroodpasue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOMCTB HEMPENETbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCIIOT, THJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BhICIIUX
KapOOHOBBIX KHCIJIOT: CTE€ApUHOBAas, NaJIbMUTHHOBAs, OJEUHOBAs, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJIaTypa. PU3NYECKMEe W XUMHUUYECKHE CBOWCTBA: TUJPOJIM3 B KHUCIOW U
HIEJIOYHOM Cpene.

Kupsl. Ctpoenue, puznuecKkre 1 XUMHUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HETpeEIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpoO/IE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yrieBoaoB (MOHO-, TU-
U monucaxapuibsl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, TajlakTo3a, prdo3a,
ne3okcuprubo3a. duznyeckne CBOKWCTBA M HaxoXJeHHE B mpupoae. PoTocuHTES.
XHUMUYECKHAE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbJETUIHOU
Tpynm, CIOUPTOBOE W MOJOYHOKHCTOE OposkeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTH opraHu3ma. Jlucaxapuasl: caxapos3a, MajiabTo3a U
nakto3a. BoccTtanaBinuBarolie U HEBOCCTaHABIMBAIOUIME AUcaxapuabl. ['uaponn3
mucaxapuaoB. Haxoxnenue B nmpupoje u npumeHenue. [lonrcaxapuabl: kpaxmard,
JIMKOTeH W 1neinono3a. CTpoeHre MaKpOMOJEKYyJ Kpaxmania, TIHUKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHE CBOWCTBA KpaxMalla M LEJUIFOJI03bl. XUMHUYECKHE
CBOMCTBAa Kpaxmajia: TMApPOJU3, KAa4eCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOIU3, MOdydeHue >PupoB meintono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEUIECTB W HMX IPEBPALICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHME 3TUJIOBOI'O CIIMPTAa B aJbJIETHUJl HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHCJICHHE ASTWJIOBOTO CHHpPTa JUXPOMATOM Kaiusi (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJbAETUJIbI (C TUAPOKCUIOM
muammuHcepeopa(l) wu  rumpokcumom  meau(ll)), peakmus raunepuHa  C
ruapokcugom Mmeau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHE pacTBOpa Tioko3bl ¢ rugapokcuaoM menu(ll), Bzaumoneiictue
KpaxMmaja C HOJOM, PELICHHE AKCIEPUMEHTANbHBIX 3a7a4 1o temaM «CHHUpTHI U
denoiby, «Kapoonosbie kKucnoTbl. CrokHbBIE F3DUPBD).

A3o0Tcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMMHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kinaccudukaius aMUHOB:
anupaTuyecKue W apoOMaTHYEeCKHUE; TEPBUYHBIC, BTOPUYHBIE W TPETUYHBIC.
Crpoennie monekys, obuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3NUYECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Coun aJIKWJIaMMOHHUS.

AHWIMH — TIPEICTaBUTE]Ib aMHUHOB apoMarudeckoro psna. CrpoeHue
aHuavMHa. B3anMHOe BIMSHUE TPYIN aTOMOB B MOJIEKYJie aHWInHA. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHWivHA. KadecTBeHHBIE peakiuu Ha aHWIUH. CrocoObl
NOJIydYeHUs W NpUMEHEHHe anudaTuyeckux amuHOB. l[lonmydyeHue aHuinvHa U3
HUTPOOEH301a.

AmuHokucnotel. Homenkinatypa u nzomepus. OTAenbHbIE TPEACTABUTENHN O
AMUHOKHCJIOT:  TJIMLMWH, ajaHuH. @Ou3nWyecKkue CBOMCTBA aMHUHOKHCIOT.
XUMHUYECKUE CBOMCTBA aMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCAMHEHUN, peaklusl TOJUKOHJCHCAIlMK, O00pa3oBaHHE MENTUIHON CBS3HU.
buonorunyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak mnpupomHble monuMepsl. llepBuyHas, BTOpUYHAsS W TpPETHUYHAA
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBAa OEIKOB: THAPOIH3, ICHATYpAIIHS,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

DKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MpPEBpAlllCHUN:
pacTBOpeHHE OEIKOB B BOC, JE€HATypamus OCTKOB IMPU HArpeBaHWM, IIBETHHIC
peaknmu Ha O€NKH, pelIeHWe OKCIEPUMEHTAIbHBIX 3a7ad IO TeMaM
«A30Tcoaepkaiine OpraHuYeCcKue COCIMHEHUS 151 «PacniozHaBanue
OPraHUYECKUX COCIUHCHUI.

BricokomoJieKyJIsIpHbIE COeIMHECHUS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJIApHAas



Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHS.

[TonumepHbie Matepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TOJIUMETUIMETAKpUIAT, IOJIUKapOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepadboTka MmiacTuka.

DI1acTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaueHOBbIN, XJIOPOTPEHOBBIHN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIONOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISAIIME TTOJIUMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI H3yUCHMs] BEIICCTB M WX MPEBPAIICHUI:
03HAaKOMJICHUE ¢ 00pa3laMH MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KAy4yKOB, PCEIICHUE OSKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacno3sHaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxpaenue wmoliekyaspHod (OpMyJibl OpPraHUYECKOr0 COCIUHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaxOXJICHUE
MOJICKYJISIPHOU  (DOPMyJIBI  OPraHMYECKOTO COeAUHEHUs 1Mo Macce (00béMy)
MPOJYKTOB CTOpaHusi, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIuyu W/UM UCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOpMYyIibI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMpEACIICHUE JOJU BbIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzainus MeXXnpeaMeTHBIX CBA3EH MPU U3YUYEHUH OPTaHUYE€CKON XUMHU B
10 kiacce ocCylIeCTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAyYHBIX TMOHSTUH, TaK M TMOHATUM, TPUHATHIX B OTICIBHBIX MpEaMETax
€CTEeCTBEHHO-HAYYHOTI'O IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SIBICHNUE, HAYIHBINA (DaKT, THIIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOIIO/eHNEe, HN3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®u3uka: wmarepus, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIa,
OSHEPTreTUYECKU YypPOBEHBb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (M3UYECKUE BEIUYHMHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorusa: knerka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TETepOTPO(HBIA TUI TUTAHUSA, OpOXKEHUE,



dorocuHTE3, JBIXaHUE, OCNKH, YIJEBOABI, JKUPHI, HYKICHHOBBIC KHUCIIOTHI,
bepMEeHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMBbIE, TOTUTHUBO.

TexHONOTHS: THINEBbIE MPOIYKTHl, OCHOBHI PAIMOHAILHOTO ITHTAHUS,
MOJOIIIE CPEJICTBA, MATEPHAIIbI H3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUH.

Atom. CoctaB aTOMHBIX sjep. XUMHUECKUH 3neMeHT. M3otonel. CtpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPTETUYECKHE YPOBHH U
noypoBHH. AToMHBIE opOuTaim. Kiiaccudukanusi XuMHIecKrux 3JIeMEHTOB (S-, P-,
d-, f-smementsl). PacnpenencHue SJICKTPOHOB TI0 AaTOMHBIM — OpPOHTAJISAM.
DneKTpOoHHBIC KOH(UTYpaIIMA aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(DHUTYpalu HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[Iepnonnueckuit 3akoH u Ileproanueckas cucremMa XUMHUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CJOXHBIX BEIIECTB [0 TIpylnmnam W MOepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. Buabl XMMHYECKOM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPTUS U IMHA CBA3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HAChIIAEMOCTh KOBaJlecHTHOW cBsi3U. KparHele cBa3u. Bopopoanas cBs3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOooOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOWCTBA BEILIECTB.

[lonsatne o nucrnepcHbIx cucrtemax. Mictunabie pactBopsl. [IpencraBienue o
KOJUIOUJIHBIX pacTtBopax. CrnocoObl BBIPAKEHUS KOHIEHTPALlUM PAacTBOPOB:
MaccoBas JI0Ji BEUIECTBA B paCTBOPE, MOJISIpHAA KOHLIEHTpauus. HacblllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. T pUBHAILHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakiuii B HEOPTaHMYECKOW UM OpPraHuYecKou
XUMHUHU. 3aKOH COXPAaHEHUs MAacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPTUU MPU XUMHUECKUX peakiusix. TeraoBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiiny, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (aKTOPOB.
I'omoreHHble 1 reTeporeHHsie peakuuu. Katanus u katanu3atopsl.

OOpartumMbie U HeOOpaTUMbIe peakiui. XuMuieckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABICHUE U KOHLICHTPALIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoiauTuueckas auccorumanus. CuiabHble W ciiaOble  2JICKTPOJIUTHI.
Crenenp auccounuanuu. Cpena BOIHBIX pPACTBOPOB: KHUCIOTHAs, HEWTpalibHas,
miesnouHas. Bomopoaubiit nokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTeNlb W BOCCTAaHOBUTENb. I[Iporiecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
Baxnelnme OKuCIUTENM U BOCCTAHOBUTENIU. METOA 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCMEPUMEHTAIbHBIE METOJbl H3y4YCHMsI BEIIECTB M HUX MPEBpAIICHUN:
pa3lioKEeHHEe TEePOKCHUJIa BOJOPOJAa B TMPUCYTCTBUM KaTallU3aTOpa, MOJACIH
KPUCTAITUYECKUX PEIIETOK, TPOBEACHUE PEeAKIIU MOHHOTO OOMEHa, ONpe/IeJIeHre
cpedbl pacTBOPOB C IMOMOIIBI) HHJIWKATOPOB, M3YYEHUE BIIMSHUS Pa3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUECKON pEaKIUM U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannueckasi xumus.

[Tomoxenne HemeraiuioB B llepuoguueckor CcHCTEME  XMMHYECKUX
sanemenToB J.W. MeHnneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PHU3NYECKHUE
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUSI HEMETAIIOB (Ha MpPUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilonmydenne, ¢usnueckue W XUMHUYECKHE CBOMCTBA: PEAKIMH C
MEeTajulaMd U HEMeTajulaMHd, BOCCTAaHOBUTEIbHbIE CBoOWcTBA. ['mapuubl.
TonaMBHBIE ATIEMEHTHI.

lamorensl. Haxoxpaenwe B Mpupoje, CrocoObl ModydeHus, (QU3HYECKUE H
XAMHUYECKUE CBOMCTBA. ['aJlIoreHOBOMOPO/IbI. BaxkHEHIIHE KUCIOPOACOACpKAIINAEC
COEIMHEHHUsI TajloreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHble U NPOMBILIUIEHHBIE CIIOCOOBI MOJIYYEHUs
kucinopona. OU3nyeckue U XMMHUYECKUE CBOWMCTBA M NPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIbI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpHpoJie, CIOCOOBI TOJNy4YeHHUs, (u3nueckue u
xumudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepbi(1V), oxcua
cepol(VI). CepHucras u cepHas KHUCIOTHI U HX coiid. OCOOEHHOCTH CBOWCTB
cepHoii KUcioThL. [IpumMenenue cepbl U €€ COeTMHEHUM.

Azor. HaxoxaeHue B mOpUpoJE, CHOCOOBI MONy4deHUs, (U3HUECKUE WU
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHAbI a30Ta. A30THCTast U a30THAs
KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

®dochop. Haxoxnenue B mpupoje, CnocoObl MOJydeHUs, (puznueckue u
xumuueckue cBoirctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciorta U e€ conu. [lpumenenue Qocdopa u ero coemunenuit. dochopHbie
yaoOpeHus.

Yraepon, HaxoXJIeHHWE B IpUpoje. AJUIOTPONHBIE  MOAU(DUKAIIUH.
du3znyeckue M XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPA30BAHHBIX
yraepogoMm. Oxkcun yriepoaa(ll), oxcun yraepona(lV), yronpHas kuciora u €€
CoJIU. AKTUBHPOBAaHHBIA Yyroiib, aacopOuusa. Dyiaepensl, rpadeH, yriaepojHble
HaHOTPYOKU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJIOM, U €ro
COEAMHEHU.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cporctBa. Oxcupa kpemHusa(1V), kpeMHueBas KHUCIOTA, CHJIUKATHI.
[IpuMeneHue kpeMHUs U ero coenHeHu. CTeKI0, €ro NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenune metamnoB B [lepuoandeckol CHCTEME XMMHUYECKHUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS DJJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. OO1ue
¢usnyeckue cBOiiCTBa MeTayioB. [IpuMeHeHHE MeTaloB B OBITY M TEXHHKE.
CmutaBel METAJIOB.

DNEeKTPOXUMHUYECKU psAd  HanpspkeHu  MertamioB.  OOmume  cnocoOsl

MOTYy4YCHUS METAJUIOB: TUIPOMETAILTYPI U, MMAPOMETALTYPIus,
anektpomeramutyprus. [lonstue o xoppo3uu MeramuioB. CrmocoObl 3amUThI OT
KOPPO3UHU.

O6mas xapakrepuctuka MetauioB |A-rpynmer [lepuonnyueckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Harpuii wu kanmuii: mnomydeHue, ¢GU3HUECKHE U
XMMHYECKUE CBOMCTBA, IPUMEHEHNE MPOCTBIX BEMIECTB U UX COEUHCHUMU.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuonnueckoit cucTeMbl
XUMUYECKUX ODJIEMEHTOB. MarHuii ¥ KalblMi: TOJNydeHHe, (PU3NYECKHe U
XMMHYECKUE CBOWCTBA, MPUMEHEHUE IIPOCTBIX BEIIECTB M HX COCIUHEHUU.
XKéctkocTh BOABI U CITOCOOBI €€ YCTPaHESHHUS.



ANIOMUHUIA: TIONTy4eHHE, (PU3UIECKUE U XUMUYECKHUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHEeHWil. AMOTepHbIe CBOWCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmass xapakTepucTuka MeTauioB mo0ouHbix mnoarpynn (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznyeckue U XMMUYECKHUE CBOMCTBA Xpoma U ero coeAuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U nuxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHrue Xxpoma.

duznyeckue W XUMHYECKHE CBOWCTBa MapraHila M €ro COeJAMHECHHI.
Baxwneiimue coenunenuss wapranna(ll), wmapranua(lV), wmapranna(VIl) w
mapranna(VIl). Ilepmanranart kauus, €ro OKUCIUTEIbHBIE CBOMCTBRA.

dusznyecKkne U XUMHYECKHUE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCUpbl,
ruapokcuanl U conu keneza(ll) u xeneza(lll). [Tonyuenne u npuMeHeHue xenes3a
U €T0 CIUIaBOB.

Pu3nuecKue 1 XUMUYECKHUE CBOWCTBA MEIU U €€ coequHeHur. [lonyyenue u
MIPUMEHEHHUE MU U €€ COeTMHEHUH.

[Muuk: monydeHue, (QuU3UUECKMEe M XUMUYECKHE CBONCTBA. AMQoTepHbIe
CBOMCTBA OKCH/JIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMmeHenune
[IUHKA U €r0 COCIMHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl H3yUCHMs] BEIIECTB M HUX MPEBpAIICHUMN:
u3ydeHrue oO0paslloB HEMETAIJIOB, TopeHue cephl, docdopa, kene3a, MarHus B
KHUCJIOPOJIC, W3Yy4YCHUE KOJJIEKIMU «MeTalibl U CIUIaBbl», B3aWMOJICUCTBUE
HIEJIOYHBIX U IIeJI0YHO3EMENIbHBIX METAJIJIOB C BOJAOW (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPUAIIOB), B3aUMOJICHCTBUE IIMHKA M >Kelie3a C pPacTBOpaMU KHUCIOT U
eJI04uel, KAYECTBEHHBIC PEaKIIMM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
U KaTUOHBI META/IOB, B3aMMOJCHCTBHE THAPOKCHIOB QJIIOMUHMS U IMHKA C
pacTBOpaMU KUCIIOT U IEJIOYEH, pelIeHrne KCIePUMEHTAIBHBIX 3a/1ad MO TeMaM
«l"anorensr», «Cepa m e€ coemuHeHUs», «A30T U Gochop M WX COCAMHEHUSNY,
«MeTamibl TaBHBIX HOATPYIID, «MeTamibl MOOOYHBIX TOATPYIII.

XuMHUSA U KU3Hb.

Ponb xumun B obecrieueHUM YCTOWYMBOTO pPa3BUTHS deioBedecTBa. [lonsTue
O Hay4HbIX METOJAaX TMO3HAHWS M METOJIOJIOTUM HAy4YHOTO HCCIIECIOBAHMUS.
Hayunble mpuHUIUINBI OpraHu3aluu XUMHUYECKOro TPOU3BOACTBA. [IpoMbliiieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEpE MPOU3BOICTBA aMMHAKA,
CEpHON KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIIIOB U
CIUIaBOB. XUMHYECKOE 3arps3HEHHUE OKpYKalollled CpeAbl M €ro IMOCJEICTBUSI.
Ponb xumun B oGecriedeHIN SHEPreTHIECKON 0€301MacHOCTH.

Xumusg u 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. lIpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUN MEIULIHBI.



XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N100aBKu. Poib xumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckne m mapdromepubie cpeactBa. beitoBas xumus. I[IpaBuna
0e30macHOr0 MCIOJIb30BaHUSl TPEnapaToB OBITOBOM XUMHUU B TIOBCEJIHEBHOM
KU3ZHU.

XUMHUS B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUS B CeNTbCKOM X03siicTBe. OpraHn4ecKue U MUHEPAJIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KE€paMuKa.
Marepuainsl A1 3JeKTpOHUKU. HaHOTEXHOIOTHH.

PacuétHrle 3agaun.

PacuéThl: Macchl BemecTBa WM 00bEMA Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO W3
BEILIECTB MMEET MpUMECH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) IMPOAYKTA
peaKuuu, €Ciaud OJHO M3 BEIIECTB JAHO B BHUJAE pacTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJU W MOJIAPHOM
KOHIIEHTpAllMM BEIIECTBA B pPACTBOPE, JOJM BBIXOJA MPOAYKTa PEAKIUUA OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBA3€H NOpH  K3yYyeHUHM oOued
HEOpPraHW4eCcKorl XumMuu B 11 Kitacce OCyIIEeCTBISAETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHHI, IPUHATHIX B OTACIIBHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SIBIICHUE, HAYYHBIN (PakT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallU3, CUHTE3, KIAaCCU(PUKALMS, MEPUOIUIHOCTh, HAOIIOJEHNUE,
VU3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICITIUPOBAHNUE.

®usuka: wmarepusi, MHUKPOMHUP, MAaKpOMHpP, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JHEPIETUUECKUI YPOBEHD,
BEIIIECTBO, TelO, OOBEM, arperaTHoe€ COCTOSHHE BEIIEeCTBA, MACATbHBIM Ta3,
¢du3nuecKue BEIMUNHBI, €IMHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: xieTka, opraHusm, 3KocucTeMa, Onocdepa, MeTadoImM3M, MaKpO-
¥ MHUKPODJIEMEHTHI, OCIIKH, KUPBI, YTIICBObI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILINBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPrUsi, CTPOUTEIIbHBIE
MaTepHabl, CENbCKOXO3IUCTBEHHOE MPOU3BOJACTBO, MUILEBAs IMPOMBIILICHHOCTb,
dapmareBTHUECKAS MIPOMBILIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



[IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCpHUAJIOB, JSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHCTEMHO-IESITEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa30BaHMS  BBIJICICHBI CICAYIOIIME COCTaBIISIIOIINE: OCO3HAHHE
00yYaromMMUMHUCS POCCHMCKONW TPaKIAHCKOM MJIGHTMYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPEICTICHUIO; HAJTUIMEe MOTHUBAIIUU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMM W HOPMaMH TIOBEACHUS, HaW4yue
MIPaBOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbhI; CHOCOOHOCTh CTaBUTH LIEJIM U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pPE3yJbTaThl OCBOCHUS MpeaAMeTa «XUMHUS» OTpaxarT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0o0yyJarommxcsi B Mpoliecce peain3aiui o0pa3oBaTeIbHOM eI TELHOCTH.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TMpeaMeTra «XUMHUS» OTpaxarT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEJILHOM M TMPAKTUYECKOW JESITEIHbHOCTH
oOyyarommxcsi B MPOIECce pean3aluid 00pa3oBaTeIbHON JEATETbHOCTU, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS 00YYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SA3aHHOCTEH,
YBAXXEHUSI K 3aKOHY U TIPABOMOPSIAKY;

NpEeACTaBICHUS O COUMAIbHBIX HOPMax M NpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K HUCTOPUYECKOMY M HAYYHOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUM;

YBaXEHHUSI K IIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPHUH M IMPAKTHICCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBIE HAayKH €CTh pPe3yJibTaT
JUIMTCIIPHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHUKOB,;



UMHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHHMH M MOCIEAYIOLIEM
aHaJin3e MHQPOpMAIMK O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOM OTE€YeCTBEHHOM
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJTIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TMOCTYNKH CBOMX TOBApPHILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C y4ETOM OCO3HAHMS IMOCIEICTBHIM
MOCTYIIKOB;

4) popMupOBaHNS KYJIbTYPHI 310POBbS:

NOHUMAaHUSl UEHHOCTeH 370poBOrO0 U 0Oe3zomacHoro oOpa3za KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmofieHusT TpaBWil 0e30MmacHOro oOpalleHus C BEHIECTBAMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJIOBOM JI€ITEIBHOCTH;

NOHUMaHUSl UEHHOCTH MPaBWJI HWHIUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAaHMUS MOCIIEICTBUN W HENPUSITHS BPEAHBIX MPUBbIYEK (YIOTpeOIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIEA0BATENIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  APYrMX BHJAxX
NS TENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHUHM MPAKTUUYECKUX 3a]ad
COI[MAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpECa K MPAKTUYECKOMY M3YUYEHUIO MPOQeccuil pa3audyHoro poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBa)XXEHUS K TPYY, JIOIAM TPYZla U PE3yJIbTaTaM TPYIA0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOH TpPaeKTOpUU
oOpaszoBaHus, Oyayuieil mpodeccur U peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHUA:

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOUICHHs] K HpPUpOJie KaK HCTOYHUKY
CYILLIECTBOBAaHMSI )KU3HU Ha 3EMIIE;

NOHMMaHUs TJI00AJBHOTO XapakTepa 3KOJOTMYECKHX MpoOiieM, BIUSHUSA
SKOHOMHMYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEABL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTWIKEHUW XUMHH JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, NPUHOCILIMX Bpel OKPYXKAKOLIEH
IPUPOAHON Cpejie, YMEHUSI MPOrHO3UPOBATH HEOIATONMPHUATHBIE HKOJIOTHYECKUE
IIOCJICCTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATH UX;

HaJIM4YUsl Pa3BUTOrO SKOJOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeSATETbHOCTH AKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOM M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTM U YMEHHS AaKTUBHO TMPOTUBOCTOSITH HJIEOJOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HAayKH, OCO3HAaHHMS €€ pOoJu B
dbopMUPOBaHUY PAINMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpY’KaroIeM MHUpPE KaK O €AUHCTBE MPHUPOJIbI U YesOBeKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTM B  0OCOOOM 3HAYUMOCTH XUMHUHU JUISI COBPEMEHHOM
UUBWIN3ALMA: B €€ T'YMAHUCTUYECKOM HANPABICHHOCTH W BAXXHOM pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTEpPUATBHON KyJNbTYpbl, B PEHICHUU TJI00AJbHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBHH YCHENIHOTO TPYJa U SKOJOTHUECKH KOM(POPTHON KU3HU KaXKJIOro 4jieHa
o0ImecTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIIOJIH30BATh
MOJIy4aeMbl€ 3HAHUS JUIsl aHAJIN3a U OOBSICHEHHUS! SIBICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOIAIIMUX B HEM U3MEHEHUH, yMEHUS J1e/IaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB U MMEIONMUXCS JAHHBIX C IEJBI0 TOJTYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHUYECKHE 3HAHUS s
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUSX;

VMHTEpPECA K MO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTM H  CHOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM00Opa30BaHWI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSAM Tpy/aa B pa3nuvHbIX chepax mpodeccrHoHambHON
NEATENIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOrPaMMbI TI0 XMMHUU HAa YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKITPEIMETHBIC) OOIIEHAYUHBIC TOHITHS, OTPAKAFOIINC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(HUKYy METOJIOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, DHEPTHUS, SBICHUE,
npoliece, CUCTeMa, Hay4YHbIA (DaKT, IPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HCCIeA0BaHNE, HAOMIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIE NeHCTBHs (TI03HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecreynBaroIue (dbopMupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COLMATIbHON KOMIETEHIIMN O0y4arOIINXCS;
CIIOCOOHOCTB oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE
JEVCTBHS B ITIO3HABATEIBHON U COLUAIBHON IPAKTHKE.

MeranpenMeTHble PE3ynbTaTbl OTPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHbIMM  MO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JNEVCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITeILHO  (OopMynHpoBaTh W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh IENU JACATEIbHOCTH, 3a/aBasg MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTh PE3YJbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LEISAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHITUM U YCTAHABIMBATh HMX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JIJI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUI;

BBLIOMpaTh OCHOBAaHHUS U KPUTEPUU Uil KJIacCU(PUKAIMM BEIIECTB U
XAMHUYECKUX PEAKLINM;

YCTAHABJIMBATh MPUYUHHO-CIEJACTBEHHBIE CBS3M MEXKIY H3Yy4aE€MBIMU
SIBIICHUSIMU,

CTPOUTH JIOTMUECKUE pACCYXXJEeHHUS (MHAYKTUBHBIC, JE€AYKTHUBHBIC, IO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSATh B MPOLIECCE MO3HAHUS UCIIOIb3YEMbIE B XUMUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYeckas (opmyna, ypaBHEHHE XUMHUYECKON



peakuuu — MpH pElIeHUH Y4EeOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
OPUMEHSATh Ha3BaHHbIE MOJIECIbHBIC TPECTABICHNUS AJISl BBISABICHUS XapaKTEPHbIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbI€e HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJaJIETh OCHOBAMHM METOJIOB HAay4YHOI'O IMO3HAHHS BEIIECTB U XUMHUYECKHX
peakuuii;

dbopMynHpOBaTh LIENU U 33/1a4U UCCIIEAOBAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPyMEHTa
MO3HAHUSA U OCHOBBI 751 (DOPMHPOBAHUS THUIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMbBIX CY>KJICHUMH;

BJaJIeTh HABBIKAMHM CaMOCTOSITEIbHOTO IUJITAHUPOBAHUS M IMPOBEICHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJI0M
npolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ysbTar, (HOpMYIUPOBATH
0000111eHUS 1 BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOJEIaHHON padboTe;

OpuOOpeTaTh OMBIT YYEHUYECKON UCCIEeNOBAaTEIbCKOM W MPOEKTHOU
NESTENbHOCTH, MPOSIBIATH CIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHUs] MNPaKTUYECKUX 3a]ady, MNPUMEHEHHIO pPa3Iu4yHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ unopmaunmueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHGpoOpManuu (HaAy4yHO-
NomyJsipHasl JUTEpaTypa XHUMHYECKOrO COAEpXaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIUM3UpoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (PopM
IpeICTaBICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(opMynHpOBaTh 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METOAbI IIPU MOUCKE U
orbope wHpOpManKK, HEOOXOMUMOW [JIT BBIIOJHEHUS YYEeOHBIX 3ajad
OIIPEICIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCMHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAbHYI0  (OpMYy  TpEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIULIbI, PUCYHKH U JPYyTHE);

UCIIONb30BaTh HAYYHBIA S3bIK B KauecTBE CpeAcTBa mpu padbore cC
XUMHUYECKON HHpOpMAIMel: TNpUMEHSATh MEXNpeaMeTHble ((usnueckue u
MaTEeMaTHYECKHE) 3HAKU U CUMBOJIBI, (POPMYJIbl, a00peBUATYPHI, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJMYCCKUC CPEACTBA HAI'TIAJHOCTH.

KoMMyHUKAaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS:



3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYK/1aeMOM TEMBI B XO/I€ IMajIora u/uiu
JMCKYCCHH, BBICKA3bIBATh UJIeH, (POPMYITUPOBATH CBOU MPETIOKECHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS TIPEIJIOKEHHOH 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMCH PE3yNbTaTOB ITO3HABATEIHLHON NEATECIHLHOCTH,
MOJTY9CHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJTHCHHH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTUYECKONW PabOThI MO MCCICIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, pPean3allii y4eOHOTO MPOeKTa, U (POPMYIUPOBATH BBIBO/IBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICIOBAHMA IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasitTuBHbIC YHUBepPCaJIbHbIe Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIICCTBIATH CBOIO II03HABATEILHYIO
NEeSATEeNbHOCTD, Ompesensas e€ Menu W 3aJadd, KOHTPOJMPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aliTOPUTM  JIEUCTBUNA TIPH
BBITIOJTHEHUH YYEOHBIX M HCCIEI0BaTEIbCKUX 3ajad, BbIOMpaTh Hambojee
3 PeKTUBHBIN CMOCO0 HMX pEImICHHS ¢ Y4ETOM TOJIYYEHUS HOBBIX 3HAHUU O
BEIIIECTBaX U XUMHYECKUX PEAKIIUAX;

OCYLIECTBIISTh CAMOKOHTPOJIb JESATEIBbHOCTH HAa OCHOBE CaMOaHalIu3a u
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTrPAMMBI 110 XMMUHU Ha YTIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0 00LIero o0pa3oBaHMs BKIIOYAIOT clienU(HUUECKue
JUIsL y4eOHOro npeameTa « XUMHUsD Hay4dHble 3HaHUS, YMEHUS U CIIOCOOBI 1EMCTBUI
10 OCBOGHHIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
M0 TMOJIYYCHHI0O HOBOTO 3HAHUSA U MPUMEHEHHUIO 3HAHUU B Pa3jIMYHBIX Y4eOHBIX
CUTyalusX, a TAKXKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe N0 XMMHUHU IPEIMETHBIE pPE3yJIbTaThl IPEACTABICHBI II0 TIoAaM
WU3YYEHUS.

10 KUIACC

[IpeameTHble pe3yiabTaThl OCBOEHUsSI Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAYCHUU OPTaHUYECKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ POJii B O0OECIEUCHUH YCTOWYHUBOTO
pa3BUTHA YEJIOBEUECTBA B PEIICHUU MPOOIEM SKOJOTMYECKOM, SHEPreTUUECKONU U



NUIIEeBOM 0€30IacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HCTOYHHKOB SHEPIUH, B o0ecrnieueHuun palMOHAIBHOIO
OPUPOJIONIONB30BaHUsI, B (POPMHPOBAHUM MHPOBO33PEHMSI U OOILIEH KYyJIbTYpHbI
YeloBeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3J10pPOBbIO U IIPUPOJIHOU CPEAE;

BJIQJICHUE  CHCTEMOM  XMMHYECKMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI IIEMEHT, aTOM, SIIPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSL aToMa, TIHOpuAM3alMs aTOMHBIX oOpOuTayneld, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHMSI, XUMHUYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YITIEpOJHBIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajaukain, CTPYKTypHble (opMmylibl (pa3BEpHYTbIE, COKpallEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTYpHass M NPOCTPAaHCTBEHHasl (reoMeTpuveckas,
ONTUYECKAsl), W30MEPbl, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOJIOPO/BI,
KHUCIIOPOA- U a30TCOAEp KAIME OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJIAPHBIE COEIUHEHMS; TEOPUHU, 3aKOHBI
(nepuoaunueckuii 3akon J{. WM. MeHnneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAcChl BELIECTB, 3aKOH COXPAaHEHHUS
U TpEeBpalleHUs] DHEPrud IMpPU XUMUYECKHUX pEaKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIHE B OCHOBE
NOHUMAaHUS! TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3Max XUMUYECKHX pEeaKIUi, TEePMOJWHAMHYECKHMX M KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYyNI aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3pPextr, opueHTanTsl | u Il pona);
(baKkTONIOrMYEeCKUE CBEJIEHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0O€30MacHOM
UCIOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENIbHOCTH  YEJIOBEeKa, OONMX  HAy4YHbIX  NPUHOUIAX  XHMHYECKOIrO
POU3BOACTBA (HA MpUMEpE MPOU3BOJICTBA METaHOJa, epepadoTKH He(PTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTb YMEHHIA:

UCIIOJI30BaTh XMMUYECKYI0 CHMBOJIMKY JUISl COCTaBIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJIATh YPABHEHUS XMMHMUYECKMX PEAKUHMU U PACKPBIBATH UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTAaBJIEHUS
3NIEKTPOHHOTO OajaHca JTHX pEaklHil, peaknuii HOHHOro oOMeHa MyTEéM
COCTABJICHMSI MX ITOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHHUI;



U3TOTABJIMBATH MOJIETTH MOJIEKYJT OPTraHUYECKUX BEIIECTB IS WILTFOCTPAIINH
UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUI: yCTaHABJIMBATH MPUHAJICKHOCTh M3YYECHHBIX
OpraHUYEeCKUX BEHIECTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJIAcCy/Tpylie COCAMHEHHM, JaBaTh WM Ha3BaHUA IO CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS I OTACIBHBIX
IpeICTaBUTENEe OPraHMYEeCKUX BEIECTB (ITUIICH, alleTWJICH, TOIYOJ, TJIUIEPHUH,
ATWICHIJIUKOMb, (EeHON, (opMaibleru]l, aueTajiblerujl, aleToH, MypaBbHHAas
KHUCIIOTA, YKCYCHAsi KUCIIOTa, CTeAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBAS KUCIIOTHI,
TJIMIKH, alaHuH, MallbTo3a, (PPyKTO3a, aHWJIMH, TUBUHWI, U30MPEH, XJIOPOIMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMECHHUS ONPEACIATh BHJ XUMHUYCCKOH CBS3UM B
OpraHWYECKUX COCJAMHCHHMSAX (KOBAJICHTHAsS W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOXKCHHS TCOPUU CTPOCHHUS
oprannueckux Bemiects A. M. Bytneposa 111 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOPMHPOBAHHOCTh ~ yYMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
du3nuecKkrue W XUMHUYCCKHE CBONCTBA THUIWYHBIX MPEACTABUTENCH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJTKAHOB, ITUKIOAIKAHOB, aJJKCHOB, aJIKaJMCHOB,
ANKWHOB, apOMAaTHYECKUX YIJIEBOJAOPOJIOB, CIUPTOB, ajbJCTUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTBIX M CIIOKHBIX 3(UPOB, KUPOB, HUITPOCOCTUHCHUHA H
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YTrjieBOJOB (MOHO-, JIM- W TOJHCAXapHOB),
WUTIOCTPUPOBATh ~ T'C€HETHYECKYID  CBSI3b  MEXKJIy  HUMH  YPaBHEHUSIMH
COOTBETCTBYIOIIUX XWMHYECKHX PEAKIUHA C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TMOATBEP)KIATh Ha KOHKPETHBIX TpUMEpax
XapaKkTep 3aBUCUMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCAMHEHUH OT
KPAaTHOCTH U THIIa KOBAJICHTHOM CBSI3M (G- U M-CBS3H), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIEBOJOPOTHOTO
Ceipbsi (HepTh, TPUPOMHBIN Ta3, Yroib), CHOCOOBI €ro TmnepepaboTKu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX TMO3HAHUS — HAOIIOJIEHNH, U3MEPEHUHN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS,

c(hOpMHPOBAHHOCTh yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICITUTCIBHON JEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 000OIIeHHE,



CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JUISI U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHII: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C
NOHATUSMU U TPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB sl
0ojiee OCO3HAaHHOTO TOHMMAHHUS CYIIHOCTH MaTepUaIbHOTO €IWHCTBA MUDPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHH i OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHUW: TMPOBOJUTH PACUETBl 1O XHUMHUYECKHUM
dbopMynaM ¥ ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MCIOJb30BaHUEM (HU3UUECKUX
BeJIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOLIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XMMHYECKOMN
dbopMyJibl BEIIECTBa MO HU3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CTOpaHUsl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMKA  DKOJOTHYECKOM  O€30MacHOCTA  MOCIEICTBHS  OBITOBOU |
MIPOU3BOJICTBEHHON  JICSITEILHOCTH 4YeJlOBEKa, CBS3aHHONW C TmepepaboTKoi
BEILECTB, UCIOJIL30BaTh MOJYYCHHBIC 3HAHUS VISl IPUHATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IIJIAHUPOBATH M TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (TOJyYeHHE W U3YYEHUE CBOMCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIC PEAKI[MU YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
Oe3omacHoro oOpalieHus ¢ BellecTBaMU U JIaDOpaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 1EIb MCCIEAOBaHUSA, NPEACTaBISATh B pPa3luyHON (Qopme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUII:

cOOMI0IaTh MpaBHUIa SKOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM JEATETHHOCTU B LIENAX COXPAHEHUS CBOETO 3J0POBbs, OKPY)KarOUIEH
IPUPOJIHOM CPEbl U IOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JIEMUCTBUA HA JKUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [IJIK;

aHATM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUS OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHUS PUCK-TIONH3a;

c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IEJIECHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMH B PA3IUYHBIX UCTOUYHUKAX (Hay4YHast M yueOHO-Hay4dHas
JUTepaTypa, CpelcTra MaccoBoit nHdopmaruu, UHTepHET U ApyTue), KPUTHIESCKU
aHATM3WPOBATh XMMHUUECKYI0 WH(MOpMaIIo, epepadbaTbiBaTh €€ U MCTIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yUCOHOM 3a/1auei.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJICTABICHUN: O MaTepuaIbHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJIEHUW TPUPOJBI, O MECTE€ M 3HAYECHUH
XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poyii B 00ECreYeHUU YCTONYMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM 3SKOJOTUYECKOW, DHEPreTHUECKOM W IMHILEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAUIIMHBI, CO3/IaHUU HOBBIX MaTEepUajOB, HOBBIX
UCTOYHUKOB DHEPTUH, B OOECIEUECHHH PAIMOHAILHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMUpOBAaHUM MHPOBO33PEHUSI U OOIIEH KyJIbTypbl 4YEJIOBEKa, a Takxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U TMPUPOJIHOMN

cpene;
BJAJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKJIIOYacT:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMWYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, IJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHbIC OPOUTAIM, OCHOBHOE U
BO30YKIAEHHOE COCTOSIHUS aToma, THMOpUIM3alds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJleHTHOCTb, JJICKTPOOTPHUIIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsI3b (KOBaJICHTHas, WOHHAs, METa/UIMYeCKas, BOJOPOJIHAs),
KpUCTAJTMYECKasT peméTka, XUMHYECKas peakiusi, pacTBOp, DJICKTPOJUTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOIUTHUYECKAs JUCCOLMAIMS, CTENEeHb JJAUCCOIMAIUU,
BOJIOPOJHBIN TMOKa3aTeldb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3(QeKT
XUMUYECKOUN peaKkiluu, CKOPOCTh XUMHUECKON PEeaKIINKU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKOM TUCCOLUAINHU, MEPUOAUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MACChl BEMIECTB, 3aKOH COXPAHEHUS U
MpEBpAIICHUS SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JeXallieé B OCHOBE [MOHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XMUMHUYECKUX  SIBICHUW;  COBPEMEHHBIC
NpeACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSX; TMPEJACTAaBICHHUS O MEXaHU3Max XHUMHYECKUX
peaKkuuii, TEPMOAMHAMHYECKUX M  KHUHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
MPOTEKAaHUs, 0 XUMHYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(haKkTONOTHYECKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCITOJIb30BaHUN BXKHEHIIIMX HEOPTaHUYECCKUX BEIISCTB B OBITY M IPAKTHUCCKOMN
JNEATCIbHOCTH  YeJIOBeKa, OOMMX  HAYYHBIX  IPUHIHINAX  XHUMHYECKOIO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTePHBIC NPH3HAKU TTOHSITHH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU
ONMCAaHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaICHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO CHMBOJUKY JUIS
coctaBieHuss GOpMyd BEHNIECTB U  yPaBHEHHM  XMMHUYECKUX  PpEaKIluii,
cuctematuieckyro HomeHnkinarypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIEIBHBIX
BELIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS OMPEEISITh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJl XMMHUYECKOU CBs3U (KOBaJECHTHa,
WOHHAs, MeTAJUIMYeCcKas, BOJOPOJHAsA), THUI KPUCTAUIMYECKON PEIIETKH
KOHKPETHOT'O BELIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBS3M W THUIMA KPUCTAIIIMYECKON pemeéTkd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OpMHPOBAHHOCTh  yYMEHMIl:  KjJaccU(DUIMPOBATH:  HEOPraHUYECKUE
BEIIECTBA M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH MO Pa3IUYHbIM MIPU3HAKAM (YHCITY
U COCTaBy pearupyrouux BeUIECTB, TEIIOBOMY 3(h(}eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIICHUSI JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajiu3aTopa M
JPYTHE); CAMOCTOATENbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU JJIsl KIacCU(PUKALIMU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI IEPUOJUYECKOTO 3aKoHa /I,
N. MenneneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENbHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIIEMEHTOB IIE€PBOrO—YETBEPTOTrO MEPHOJIOB
[Tepuoanueckoii cucrembl  J[.W. Menaeneena, WCIIOJIb3Ysl  HOHATHSA
«QHEPreTUYCCKUE YPOBHU», «IHEPreTUUYCCKUE IMOJYPOBHW», «S-, P-, d-aToMHBIE
opOuTaIN», «OCHOBHOE W BO30YXKJAEHHOE HSHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHnd 1o nepuogaM u rpynnam llepmommueckon cucremsr . .
MeHeneeBa, BaJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JJIEKTPOHHBIX 000JI0YECK;

c(hOpMHPOBAHHOCTh YMEHHUW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIacCOB,  MOATBEPKAATh
CYILLIECTBOBAHHE TE€HETUYECKON CBSA3M MEXJY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ITHX PEAKIUH; peakuil MOHHOTO OOMEeHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPaBHEHWM;  peakUUd  THAPOJW3A;  PEaKU Ui
KOMIUIEKCOOoOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU TMPOTEKAHUS
XUMUYECKUX PEaAKUUUA C y4ETOM HUX JHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEAKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKKE XapaKTEP CMEMICHUS XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHENTHUX Bo3jaeicTBui (mpunnumn Jle larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpPU30BaTh XUMUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO TIOJIYYEHUsI CEpPHOM KHUCJIOTHI, aMMHAKa,
oOlue HayyHble TMPUHLUINBI XUMHYECKUX TPOU3BOJCTB; LIEIECO00Pa3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEHIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHUS COOTHOUIEHUS! PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O METOJaX Hay4HOIO
MO3HAHUS SIBJICHUW MNPUPOABI — HAONIOJCHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peabHbIA U MBICJICHHBIN ), UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHATh 3THU 3HAHUSA MPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEILIECTB
U U1 OOBSICHEHUS] XHWMHYECKUX SBJICHHM, HMEIOIIUX MECTO B MPUPO]IE,
MPaKTUYECKOM JACSATEILHOCTH YEJIOBEKA U B TTIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISITh B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHSATUSMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSA TMPOBOAUTH PACUEThl: C HCIOJIb30BAaHUEM
MOHSITUM «MacCoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHILICHTPALIUS»;
Macchl BEIIeCTBA UM 00bEMA raza Mo U3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTIO M3 YYacCTBYIOUIMX B PEaKIMU BEILIECTB; TEIIOBOTO 3(dekTa
peakiuy; 3Ha4eHUsi BOJOPOJHOTO MOKa3aTejsl pacTBOPOB KUCIOT M IIEIOYeH ¢
W3BECTHOM CTEIMEHBbIO MMCCOIMAIMK; Macchl (00bEéMa, KOJIWYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMu, €CIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJIE pacTBOpa C
ompenenéHHON MaCcCOBOM JTOJIeH PacTBOPEHHOTO BEIIECTBA WM JTAHO B M30BITKE
(MMeeT MpUMECH); JOJIM BbIXOJIa MPOJYKTAa PEaKIUHU; OOBbEMHBIX OTHOLICHUM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUHA  JKCIepuMeHT  (TPOBEIEHHWE  pPEaKIMid  HOHHOTO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTAaHMYECKUX BEIIECTB, ONPE/ICICHUE
cpedbl PacTBOPOB BEIIECTB C TMOMOIIBI) HWHJWKATOPOB, H3YYECHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIUU, pPEIICHHE
SKCHEPUMEHTAJIbHBIX 3ama4 1o TtemaM «Mertame» u  «Hemeramis») ¢
coOmro/IeHneM TpaBuil 0€30MacHOr0 OOpalleHHs C BEHIECTBAMU U JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIUpOBaTh IIeb HWCCIEAOBAHMS, TPEICTABISATh B
paznuyHoil dopMe pe3ybTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OIEHUWBATH HX
JIOCTOBEPHOCTb;



c(hopMHUPOBAHHOCTh YMEHHI: COOJIFOATh IMPaBHIIA TIOJIB30BAHHUS XUMHUYECKOM
mocy/iol U J1abopaTOpHBIM 00OpyJAOBaHWEM, OOpalleHUs ¢ BEIIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIAOOPATOPHBIX XHUMHYECKHUX
OTIBITOB, YKOJIOTHYECKH I1€7IeCO00pa3HOTO IOBEJACHUS B OBITY WU TPYIOBOM
JESATEIbHOCTH B LIEJIAX COXPAHCHHS CBOETO 3JI0POBBS, OKPYKAIOIIECH MPUPOJTHON
cpeapl U JOCTHXKEHUS €€ YCTOMYHMBOIO pa3BHUTHSA, OCO3HAaBaTh OMACHOCTh
TOKCHYECKOTO JEHCTBHS Ha »KHUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMasi cMbici Ttokazatens [1/]K;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IlEJCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(OpPMAIIMK B PA3JIMUYHBIX UCTOYHUKAX (HAay4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBor uHbopmaiuu, UHTepHeT u Ipyrue), KpUTHUECKU
aHAIM3WPOBaTh XMMHYECKYIO0 WH(MOpMaIMIO, repepadaThiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3aaueii.
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Hroro no pazneny 12

Paspnen S. BeicokoMoOJIeKy I pHbIE COCAUHEHUSA

51 BricokomonexyisipH 6
' bI€ COCINHEHUS
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO
YACOB I10 102 3
[MTPOI'PAMME




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposbie)
pa3aejioB U TeM Konrtposbnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NporpamMMblI padoThI padoThI
pecypchl
Pa3znesa 1. TeopeTuyeckue 0CHOBbI XUMMH
Crtpoenue
aToma.
[Tepuognueckuit
3aKOH U
1.1 [epromuueckas 9
cucrema
XUMHYECKUX
37E€MEHTOB /.
N. Menneneena
Crpoenue
BEII[ECTBA.
1.2 11 1
MHoroobpasue
BEILIECTB
13 XumMuyeckue 19 1 3
peakuuu
Htoro no pazneny 39
Pa3znen 2. Heopranuueckasi xumus
2.1 Hewmeramibl 31
2.2 Mertabl 23 2
Hroro mo pa3neny 54
Paszgen 3. XuMus o :KM3Hb
Metonsl
31 TO3HAHUS B 9
XAMUU. XUMUSA
1 KU3Hb
Hroro mo pa3neny 9
OBIIEE
KOJIMYECTBO
102 4 8
YACOB I1O0

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 10 xknacce/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penaknueii Jlyauna B.B., O0miecTBo ¢ orpaHudeHHON
0TBETCTBEHHOCTHIO «JIPODA»; Akimonepnoe obiectBo «M3natenbcTBo
«IIpocsemienue»

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIlynun B.B.;
non penakiueit Jlyanaa B.B., O0miecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO
«JIPODA»; AknnmonepHoe obmectBo «M3maTenbcTBo «IIpocBerenre»

METOJIUYECKHUE MATEPUAJIBI JIJI51 YYUTEJIA
« ['.W. tpemmrep , A.M.XoxnoBa MeTonnka penieHns pacuyeTHbIX 3a1a4 110
XAMHU
* 3.B.Manbixuna TecToBbl€ 3a/1aHUs 10 OPraHUYECKOU XUMUHU
* A.C.I'ynkoBa, KM.Edpemona 500 3agau no xumuu

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

*  VYpoxk (PDIII) https://resh.edu.ru

* Vpok (Hcopran) https://nsportal.ru

» (AKnacc) https://www.yaklass.ru

» Buaeoypox (MHTEPYPOK): https://interneturok.ru
 TIlpesenranus (Mudoypoxk) https://infourok.ru

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJNTIbHOE BIOAXXETHOE OBLLLEOBPA3OBATEJIbHOE 17.06.24 06:39 (MSK) Ceptudmkat 00AD1F4B9B1DF68C9945C426165D2F4E41
YYPEXXAEHUE "CPEAHSAS LUKOJIA N2 6", bepé3oBa TaTbsiHa AHaTONbEBHa,
[vpekTop
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