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PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oOmiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHOI IPOrpaMMBbl CPEIHETO o011ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO0 00y4YeHHs, MpPU3BAaHO oOOecneunuTh 0011e00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MpeaMeTa «XHUMHS» IOIy4aeT
NoApOOHYI0O  HHTEPIpPETAllMil0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroluMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBLCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHAEMBIC MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoWh oOecrneynuBaeT
MOJIyYeHHE TIPEICTaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COMEPIKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax WTOTroBOM arrectaniidi B (GOpME €IUHOrO0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHUE, 005S3aTebHOE
JUI U3y4eHUs B paMKaX OTIEJIbHBIX MNpoduiiei, mpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpPOBAaHHUE €ro MO KiaccaMm, OCHOBHBIM
CoJlep KaTeNIbHBIM JIMHUSM/pa3ienam Kypca;

e J1aéT TPHUMEPHOE pacmpeeieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYEeMOTO
JUISL UBYUYEHUSI OTJICTbHBIX TEM;



e TpenjaraeT MPUMEPHYIO TMOCJIEN0BAaTeNbHOCTh HU3YYEHHA Y4eOHOTO
Marepuana ¢ y4€ToM JIOTUKH TMOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMUHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX  JACHCTBHII  00ydaromerocs IO OCBOCHHUIO
COJIep KaHMs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XUMHUHU MPEAyCMOTpPEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TMpeJelaMH yCTaHOBIIEHHOM TMporpaMMoll 10  XUMHH
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpA €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpasi IOJKHA OMNpPEAEHAThCS B COOTBETCTBHM C HANPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TPEAMETOB 0a30BOr0 M yYIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYYEeHUsI Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YINIYOJIEHHOIO M3Y4YEHHUS HANpaBICH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TaloM  MOJYYEHUS  XHUMHYECKOIrO
oOpa3oBaHUsS B paMKaX W3y4YEHUs CIHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OpPraHU3AlMSAX CPEIHEr0 Mpo(ecCuoHaIbLHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHsS» OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha  paclIMpeHue W yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKM OOYYaIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN MPOohUiTh
OoOy4YeHHsI, B TOM YHCJIE C TIEPCTIEKTUBOM MOCIETYIOMIETO MOJIYICHUS XUMHUYECKOTO
oOpa3oBaHus B Opranu3aiusx nmpodeccuoHanbHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBFHOM MPOTPaMMBI  CpeaHEro oOmiero oOpa3oBaHUs
U3ydeHue TmpeamMeTa «XuMHUsS» OPHEHTHPOBAHO TakKe Ha pEIIeHHe 3aja4y
BOCIIMUTAHUSI U COIMATIBLHOIO Pa3BUTHUS OOydaroluxcs, Ha (OPMUPOBAHUE Yy HUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHM, YMEHHI pallMOHAIM3AlMK y4eOHOTO Tpyla |
00O0OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIIMX  MEXIUCIUIUTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBnsomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4eHHUs
ABJIAIOTCS  YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHun MoaxXo010B K OTOOPY U CTPYKTYpPHOM
OpraHu3allud COJCpP)KaHUSI ATUX KYpCOB B NPOrpaMMe IO XHMHUU 32 OCHOBY
npuHaTel nosokeHust GI'OC COO o pazmuuusax 0a30BOro W yriayOJa&HHOTO
YPOBHEUN U3YUYEHUS MIPEIMETA.



OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs TpeIMeTra. JTa CUCTeMa
3HAHUM TMOJy4YaeT oOmpeaeiaEHHOE TEOPETHUECKOE OTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTHb CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3yYEHHMs MpeaMera obOecredeHa
BO3MOKHOCTh 3HAQUMTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHUN HA OCHOBE PACIIUPEHUSA U YIITyOJIeHUS
NPEJICTAaBICHUNA O CTPOCHUH BEIIECTBA, XMMHYECKON CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIINM, pacCCMAaTPUBAEMBIX C TOUKHU 3PCHHS] XUMHUUECKOW KUHETUKU
U TepMoauHamMuku. W3ydenme mnepuommueckoro 3akoHa u Ilepmoauueckon
CUCTEMBbl  XHMHUYECKHMX  DJJEMEHTOB  0Oas3upyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBS3b
OOBSICHSIETCS ¢ TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
paspylIeHUH, a TaKKe C TOUKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB  peakuud  JOmoJHsAeTcsl  (OopMHpOBAaHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOIN3E PACIVIaBOB U PacCTBOPOB BEILECTB.
B kypce opraHmueckoil XMMHUHU IMPH PACCMOTPEHUU PEAKLUMOHHOM CIIOCOOHOCTH
COCJIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Oco0oe 3HayeHWEe HUMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHS JIJIS1 KJIACCOB OMPENEIEHHOTO TPpoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMNOJHEHUH K oOIeld cucreme
PEIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHE CMEXHBIE TpeaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJblioe
3HaueHUEe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odwmed xumuu. [Ipu
U3y4YEHUU IMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEKyJsipHas Teopusi B (PU3HMKE), 3aKOHbI COXPaHEHHUS
Macchl U SHEPruM, 3aKOHbl TEPMOIAMHAMMKH, DJIEKTPOJIM3a, MPEICTABICHUS O
CTPOEHHMH BEILECTB U JIPYToe.

B To xe BpeMs B coOJep)KaHMU TMpeaMera JUid KJIacCOB XHMHKO-
Oounonornyeckoro npoduist OONbIINNA yACIbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B »TOM ciydae mpemocTaBisieTCss  BO3MOXKHOCTH st Oosee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aliu  KJIETKH  Kak
OMONOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOMSAT, K TMpHUMEpPYy, TaKue
CTPYKTYpHBIC KOMIIOHEHTHI, KakK JUIUAbI, OENTKH, YIJIeBOJbI, HYKICHHOBHIC
KUCTOTHI U apyrue. [Ipu 5ToM 3HaHHS O COCTaBe W CBOWMCTBAaX MpeACTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIYKaT OCHOBOW ISl W3YUYCHHS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnane ¢dopMmupoBaHHs OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbBIX
3HaHUU HW3y4YeHHE MpeaMera «XHUMHs» Ha yriayOJ€HHOM YpOBHE OCHOBAaHO Ha



MEKIIPEIMETHBIX CBSI3IX C YYEOHBIMM NPEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTv», «MartemaTuka u
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3ydenun ydyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, Kak Ha YpOBHE OCHOBHOI'O M CpeAHero ooOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JESITENbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IIpPEAMETa MPEeIoaraet
pean3alMIo TAKUX LIEJIEH, KaK:

dbopMupoBaHHE TPENCTAaBICHHUI: O MaTEpPUATbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX M MT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3IaHUHM HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHHUKOB YHEPTUH, B
00eCreYeHnn palUOHAIBLHOTO IPUPOJIONOIb30BaHusA, B (OPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAKXKE SKOJIOIMUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JJ0POBbIO U IPUPOAHOH CpeE;
OCBOCHHME CHUCTEMBl 3HAaHHW, JIeXKAallUX B OCHOBE XHWMHYECKOU
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOEGHMHU BEIIECTBA Ha Pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKUX pPEaKUui, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAy4YHBIX PUHLXAINIAX XUMUYECKOT0O POU3BOJICTBA;

dbopMupoBaHue y o0yJarommxcs OCO3HaHHOTO NOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN 11 OObSICHEHUs
KJIIOYEBBIX MW U NMpoOJeM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS WU
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOI'O pelIeHus1 MPoOJIeM, CBI3aHHBIX ¢ XUMUEH, IPOTHO3UPOBAHUS,
aHaJln3a U OLICHKH C TO3UILMH 3KOJIOrMUeCKON O€30MacHOCTH MOCIECTBUI
OBITOBOM M MPOU3BOACTBEHHON JE€ATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJB30BAHUEM U  MNepepadOTKON
BELIECTB;

yrayOJeHue  TPEeACTABICHMM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS! YMEHUW OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
IPUPOJE, B MPAKTUYECKON IE€ATEIbHOCTH U MIOBCEIHEBHOM KU3HH.

B mnmaHe peanm3anmmyM IEPBOOYCPEIHBIX BOCHHUTATEIBHBIX W PA3BHBAOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH HU3YYCHUHU



npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyajJbHOCTb
nproOpeTaroT TaKue LU U 3a/1a4H, KaK:

BOCTIIUTaHHE YOEXKJAEHHOCTH B TII03HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHHS K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPETUYCCKUX H
NPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHTAHWUIO Ha  OCHOBE  YCBOCHUS
O0IIIeYeTIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTeW oOydJaronuxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpa30BaHWIO W HENPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBHIO YCTICIITHOU MPO(eCCHOHATBLHON U 00IEeCTBEHHOU ESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMUpOBaHHEe YMEHHH ¥ HAaBBIKOB Pa3yMHOTO MPHPOIOINOIL30BaHUS,
pa3BHUTHE YKOJIOTHUECKOHN KyJIbTYphI, MPUOOPETEHNE OTIbITa OOIIECTBEHHO-
MIOJIC3HOH 3KOJIOTUIECKON JeSTSIHHOCTH.

OO011ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obiiero odpazoBaHusi, cocrabiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HefIeNI0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMMH.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XHMMHUHU, MPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXXHOCTM aToma YIVIEpOJa. XHUMHUYECKas CBSA3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKUenTopHbI). TUIBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHAas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
opraHudeckux BemecTB. [loHsiTue O CBOOOJHOM paaukaine, Hykieoduie Hu
anexkTpodue.

Teopust crTpoeHuss opraHuueckux coeauHenuii A.M. byrtnepoBa w
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CrpykrypHble (OpMYJIBI  pa3lIMUHBIX BHUJIOB: pa3BEpHyTas, COKpallEHHAs,
ckenetHas. M3omepus. Bunabl wn30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3PPEKTHI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukalMu opraHuyeckux BemiecTB. [loHarue o
dbyukuoHansHOM rpytie. 'omonorus. 'omonornyueckue psaapl. CucremMaTuyeckas
HOMeHKJIaTypa opranumdeckux coenuHenui (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTAEJBHBIX ITPEACTABUTEIICH.

OcobenHocT U Kiaccuukanus OpraHuyeckux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKOU XUMUMU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB M WX MPEBPAILCHUM:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OIBITHI IO MPEBPAIICHUID OPTaHUYECKUX BEIIECTB MNPU HArpPEBAHUU
(taBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKY
OpPTraHWYECKUX BEILECTB.

YrieBoaopoasl.

Ankanbl. 'oMosioruueckuil psaj ankaHoB, o0mias popMyiia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsizb. dusmveckne cBONCTBA
aJIKaHOB.

XUMHUUYECKHE CBOMCTBA AaJKAHOB: PEAKIMU 3aMELICHUs, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3ALMU, IUPOJIN3a, KPEKUHra, ropeHus. [Ipencrasinenue o
MEXAaHU3ME PEAKIUN PAAUKAIBHOIO 3aMELIEHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKAHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XMMMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) M
OOBIYHBIX (IIMKJIONEHTAaH, LMUKJIOIeKCaH) LUKIOAJKaHOB. CrocoObl MOIMy4YEeHUs U
IIPUMEHEHNE [UKIIOAIKAaHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, o0mmias (Gopmysa, HOMEHKIATYpA.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, SP°-
ruOpuan3anmsi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHHS, 3aMEIIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3H, INOJMMEpHU3alnd U OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaauensl. Knaccudukaius aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-
ruOpuan3anysi aTOMHBIX opOuTanell yriepona. Pu3nyeckue CBOMCTBA AJKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOCIUMHEHHUs,  JUMEpU3aluud U
TpUMEPHU3ALMHU, OKHUCIIEHHs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOHYIO CBs3b. KauecTBEHHBIE peaKIuu Ha TPOHHYIO CB3b. CIIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKMy 3aMeLIeHHsI B OEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPE aJKWIbHBIX PATUKaJIOB, KapOOKCUIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHnHblil yrojib 1 mpoAyKThl €ro nepepadotku. CrnocoObl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3TMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHS] TaJlOTéHa Ha TUAPOKCOrpyNIy, HUTPOrpylIy, LHaHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pacTBopa mi€noun. B3auMoaeicTBUE OUTaJOr€HAJIKAaHOB C MarHUEM M LIMHKOM.
[TonsiTne 0 METANIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue



TaJIOTEHNIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
u3ydeHue (pU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOM BOJbI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHA C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE STHUIIEHA U
M3Y4YCHUE €ro CBOWMCTB, O3HaKOMJICHHE C Kosutekiusmu «Hedtb» n «Yromby, C
oOpa3liamM  TJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHHUE MOJICKYI
YIJE€BOAOPOA0OB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaniue opranuieckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE COUPTBL. CTpoeHuWe MOJeKyn (Ha MpuMmepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pPEAKIUHM 3aMEIICHUs, JETruJpaTaldd, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHast peakiusi Ha OJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOIa U1 METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U n3oMepus. OcoOEHHOCTH (PU3HYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKUE CBOMCTBA: pPEaKIUM 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCJIOTaMM, KauyeCTBEHHAas peakls Ha MHOTOATOMHbIC
cnupthl. [IpencraBienne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYNIBbI H
oenzonbHOTO sAapa. Pusmueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBoicTB (enona. KadectBennbie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COETMHEHHS] — alIbJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpynmbl. ['oMojoruueckue psjbl albIeTU0B U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HoMeHKiarypa. Du3nyeckue CBOMCTBA alIbJACTUIIOB U
KETOHOB.  XMUMHYECKHE CBOWCTBA  albJCTHJOB M  KETOHOB:  peaKIuu
npucoeauHeHusi. OKUCIEHUE albJeTUI0B, KAY€CTBEHHBIC PEAKIIUA HA aibJeTH/IbI.
CriocoObl OJTy4eHUs ¥ IPUMEHEHUE aIbJCT 0B U KETOHOB.

OmHOOCHOBHBIE TIpeIeNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,



peakiusi dSTepupuKanMM, peaKkUud C YYacTHEM YIIEBOJOPOIAHOTO paJHKaa.
Oco0OeHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMPENCIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJIEBAs,
JUHONIeH08as KUCH0Thl. CrocOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonornueckuir psin, obmas Gopmyna, u3oMepus u
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOU H
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NIeCKUe 1 XUMUIECKIE CBOICTBA KUPOB: THIPOJIHU3 B
KHCJION U 1IeN0YHOoU cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIPENENbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEe JAeiCTBUE.

OOwras xapakTepucTHka yriaeBooB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TJIOKO3a, (GpyKTo3a, raisakro3a, pu0o3a,
ne3zokcupubo3a. duznyeckue CBOWCTBA U HaxoxJeHue B mpupone. dortocuuTes.
XHAMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIUHU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpymnI, COUPTOBOE MU MOJOYHOKHCIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBHOCTH OpraHus3Ma. J(ucaxapuabl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBaoIIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. Ilonucaxapuapl: kpaxmai,
NIMKOTeH M 1einonio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmala, TJIMKOTeHa U
HEeUTIoNI03bl.  PU3WYECKHE CBOWCTBA KpaxMaja W LEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KauyeCTBEHHAas peaklus C UOAOM. XHUMHUYECKHE
CBOMCTBa LIEJUTIOJIO3bL: TUAPOJU3, ModyyeHue 3(pupoB uemionossl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
PacTBOPUMOCTD Pa3JIMYHBIX CIMPTOB B BOJE, B3aNMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B AJIbJETUJ HA PACKAJIEHHON MEIHOM NPOBOJOKE,
OKHUCJIEHHE ASTWJIOBOIO CIHMPTa IUXPOMATOM KalHs (BO3MOXXHO HCIOJb30BAHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlIbl (C THUIPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuna ¢
ruapokcugom Mmeu(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IMOKO3bl ¢ Tuapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIIeHHE SKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMaMm «CHnupTel U
benonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE DUPBD».

A3oTcoep:xaniue OpraHuyecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpPOu3BOJHbIE amMmMuaka. Kinaccudukanus amMuHOB:
anmupaTHIeCKUe ¥ apOMATHUECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA amu(aTUUECKNX aMUHOB: OCHOBHBIE CBOMCTBA,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCIJIOTOM.
Conu aKMIIaMMOHHSL.

AHUIIMH — TIpEACTaBUTENbL AaMHUHOB apomaruueckoro psga. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MoOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmvuHOKHCTOTE. HoMeHkaTypa u nzomepusi. OTaeapHbIe IPEICTaBUTEIN O
AMUHOKHWCJIOT:  TJIMIIUH, aJlaHuH. @OU3W4YecKkue CBONCTBA AMHUHOKHCIIOT.
XWMHYECKHE CBOWCTBA aMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHUYECKHX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHUEe aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupomHbie ToJMMephl. llepBuuHas, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOIU3, ACHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YUYECHMsI BEHIECTB M UX IPEBPAILICHUIA:
pacTBopeHHe O€NnKOB B BOJIE, JCHATypalusi OEJKOB NpPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3a7a4 [0 TeMaM
«A30TcofiepKalllie  OpraHudeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHBb MOJMMEPU3AIUHU, CPEIHSS MOJICKYyIIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

[TommmepHbie Matepuansl. [lmacTmacchl  (MOMMATHIICH, TIOJUIIPOITHAJICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETaKpUIAT, TMOJUKAPOOHATHI,
noJidTUIEHTEpePTaar). Y Trim3aius u nepepadoTka IiacTuka.

DnacToMephr: HATypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble TIOJTUMEPHI).

OKCIEPUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
O3HAKOMJICHUE C o0Opa3liaMH MPUPOIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyKOB, PCIICHHE OJKCIICPUMEHTAIBHBIX 3a7ad 1o TeMme «Pacrmo3naBanue
MJIACTMACC U BOJIOKOH).

PacuétHrble 3amaun.

Haxoxnenue MonekysipHOW (GOpMyJbl OPTaHHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXONSIIMX B €ro COCTaB, HaXOXJCHUE
MOJICKYJIIPHON  (DOPMYJTBI  OpPTraHWYECKOTO COEIMHEHUS 10 Macce (00BEMY)
MPOIYKTOB CTrOpaHusi, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOTYKTOB



peaKuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOU (QOpMyJIbI
OpPTaHMYECKOr0 BEIIeCTBa Ha OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIHM CHOCOOOB
NOJYYEeHUsA, ONpEeAeNCHHE JOJNM BBIXOAA MPOAYKTa PEAKIUU OT TEOPETUYECKH
BO3MOYHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeIMeTHBIX CBSI3ei MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAyYHBIX TMOHSATHHA, TaK M TIOHATUW, MTPHUHIATHIX B OTIEIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®duszuka: Marepusi, aroMm, DSJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
macca.

buonorus: knetka, opraHu3M, 3Kocuctema, Ouocdepa, MeTadboONIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBIA TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbl, HYKJIEUHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTINBO.

TexHomorus: MNHINEBBIE TMPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOTIOIIIME CPEJICTBA, MATEPUAIBI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIe opOuTanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpOHUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIUU aTOMOB JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DJEKTPOOTPULIATETBHOCTb.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
.. MenaeneeBa. CBsi3b nmepuoanueckoro 3akoHa u llepronnueckoil cuctemsl
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEM CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpydnaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMuueckass CBSI3b. BHIbl XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW CBSI3UM: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN. DHEPrus U JjuHa cBs3u. [1oJsipHOCTD, HAPABIECHHOCTD U



HACBIIaEMOCTh KOBAJIEHTHOW CBs3u. KparHeie cBs3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3IJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUSIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTPOE€HUSA.  [HIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucremax. Mictunubie pactBopsl. lIpeacrasienue o
KOJUTOMHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBast JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HaceleHnsie n
HEHACBILIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukaiusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIILHBIC
Ha3BaHMS OTMIEJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMruueckux peakiuii B HEOPraHWYECKOW U OpraHu4eCKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peaKIuu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUYEeCKoe paBHOBecue. KoHcTanTta
XUMHYECKOTO paBHOBeCUA. (DAKTOPBI, BIMSIOIIAE HA MOJIOKEHUE XUMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onextponutnyeckas auccouuanus. CuiibHble M cialble  AJIEKTPOJIUTHL.
Crenenp auccouuanu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHCIINTENPHO-BOCCTAHOBUTENBbHBIE  peakuuu.  CTeneHb  OKUCIIEHUS.
Oxucaurens M BOCCTAaHOBUTENb. [Iporecchl OKHCIEHHMS W BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pa3oKEHHEe TNEPOKCHUIA BOJOPOJA B IMPUCYTCTBHM KATAIM3aTOpa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMil HOHHOrO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YYEHUE BIIASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOpPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHUE XHMHYECKOTO
PaBHOBECHS.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepmoguueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3nueckue



CBOMCTBAa HEMETAJIOB. AJIJIOTPOTIHSI HEMETAJUIOB (Ha MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIUHU C
MeTaUlaMlM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TomuBHbBIE ATIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3HYECKUEe U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme Kuciaopoacoaepkaime
COEMHEHHsI TaloreHoB. JlabopaTopHble U MPOMBIIUICHHbBIE CIIOCOOBI MOTYYCHHUS
rajioreHoB. [[puMeHeHne raJoreHOB M MX COCTMHCHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopona. Ou3nYecKkne M XMMHYECKUE CBOWMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. HaxoxpaeHnume B TpHUPOAE, CIIOCOOBI TOJNYYCHHS, (PU3HUECKHE W
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX coiid. OCOOEHHOCTH CBOWCTB
cepHOM KUCIIOTHL. [IpuMeHenue cepbl U e€ COeTMHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrIocoObl MOMydeHHs, (PU3UYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrnepoa, HaxoXIeHUWE B NOpHUpoAE. AJUIOTPONHBIE  MOJAU(PHUKALUU.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOIOM, U €0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenue KkpeMHus 1 ero coenHeHuil. CTeKI10, ero noxydeHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanyeckoil CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nYecKue CBOWCTBA MeTaIoB. [IprMeHEHHEe METa/lioB B OBITY W TCXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
TOJTYYCHUS METaJIOB: THIPOMETAILTYpTHS, TUPOMETAILTYPTHSI,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPpO3UH.



OOmas xapakrepuctuka MetamwioB |A-rpynmsl Ilepuonnyeckoil cucTembl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MUECKUEe U
XUMHUYECKUE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEUIECTB M HUX COCIUHEHUM.
XKécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
THUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi  xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIIUTENbHbIE CBOWCTBA. [lomyueHue u npuMeHeHue xpoma.

dusnueckue M XHUMHUYECKHME CBOICTBAa MapraHiia M €ro COEIUHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

dusnueckre 1 XMMHUUECKUE CBOWCTBA jKeje3a U ero coequHeHuil. OKcumpl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €TO0 CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEIU U €€ COSTMHEHUH.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M TUAPOKCHA IIMHKA, THAPOKCOKOMILIEKCHI IIMHKA. [I[puMenenmne
[IAHKAa U €r0 COeANHEHUH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
u3ydyeHrue oOpa3loB HEMETaJUIOB, TOpEeHHue cepbl, Gocdopa, xene3a, MarHus B
KHUCIIOPOJIE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbl», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
IeJI0Yei, KaueCTBEHHbIE PEaKIIMM Ha HEOPTraHWYECKUEe aHUOHbI, KATHOH BOJIOPO/Ia
W KATHOHBI METAJIOB, B3aUMOJICCTBUE THIPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpamMH KUCJIOT U IIENOYEH, pEIIeHnEe SKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTauTsl TIaBHBIX MOATPYII, «MeTasibl MOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonsTue
O HAyYHBIX METOJaX IIO3HAHWUS W METOAOJIOTHH HAYYHOTO HCCIEIOBaHUS.
HaydHble MpUHIUITEI OpraHu3aliil XUMHYECKOTO TIPOU3BOICTBA. [I[poMBIIIIIeHHBIE
CIIOCOOBI MOMYYEHUSI BAKHEHUIITUX BENIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H



CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedueHrH SHEPreTUUECKO 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib XumMuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJb30BaHUS TPEnapaToB OBITOBOM XMMHUU B MOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHn4ecKkre U MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepuansl aJig 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIA OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYEeCTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMM BEIIECTBA B pPacTBOpe, JOJM BBIXOAA NPOJIYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK M MOHSTHM, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICJINPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buosnorus: kiaeTka, opraHusm, sKocucTema, ouocdepa, MeTaboan3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAEMbIE, TOTUIURO,
pPECYPCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKas MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJXO0JIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUs BBIICICHBI CIICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOYYarOIMMHUCS POCCHMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA M CAMOOIIPEICNICHUIO; HAJIMYKE MOTHUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ydbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4JaronMxcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOyyaromuxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yibTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MIOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNsT TIpaBWi O€30MMacHOT0 OOpaleHusi C BEMeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl [IEHHOCTH TpPaBWI HHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccuil pa3uyHOro pojaa, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccuu W peanu3allid COOCTBEHHBIX >KHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHus BOIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATHS JOEUCTBUM, TMPUHOCIIIMX BpPEH OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKpYKarolleM MHUpE KaKk O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH Mpo0JieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
IUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXHOHW pOJH B
CO3JaHUM HOBOW 0a3bl MaTepUAbHON KYJbTYpbl, B PEIICHUU TIJIOOAIBHBIX
npobsieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
NUIIEBOM U 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OeCIIeYeHUH
YCIOBUH YCHEIIHOTO TPYy/a U 3KOJOTUYECKH KOM(DOPTHOM KU3HHU Ka)KJOTO YWIECHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHUMaHHUs CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJICHUH OKPY’KaIOILEro MUpa U
MPOUCXOSAIINUX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB W HWMEIOIUXCA JJAaHHBIX C IIeJbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS s
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

WHTEpeca K MO3HAHHIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIFOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SBICHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIIeOBaHNE, HAOTIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);



YHUBEpCaJbHbIE Y4YeOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe NeiiCTBUS

1) 6a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh 1eNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MMOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIii;

YCTAHABJIMUBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXJCHHS (MHIAYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B pacCMaTPUBACMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJIC/ILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opMylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MPH3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKUunii;

dbopMyIMpOBAThH MENN U 3a/1a91 UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh



0000IIEHHS U BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMYyJsSpHAsl JUTepaTypa XHMHYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHMOOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

dbopMynTupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHpoOpMalUMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4e€OHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHUIECTBY O0CYK/1aeMOM TEMbI B XOJ€ IUAIora U/uiu
JMCKYCCHUH, BBICKa3bIBaTh €U, (DOPMYIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYNaTh C MPE3EHTALMEN PE3YyJbTaTOB ITO3HABATEIBHOW JESITEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPY BBHIMIOJIHEHUN
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aiuu yueOHOro mpoeKkTa, u GopMyJIUpOBaTh BHIBOBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
x0J1e 00CYXKICHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHbIC YHHBeEpCaJbHbIe y4eOHbIe 1CHCTBHSA:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIIITH CBOK) IMO3HABATEIIBHYIO
JIESATENbHOCTD, OmpeAensas €€ UeJM W 3aJayd, KOHTPOJHMPOBaTb M 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU



BBITIOJIHGHUHA YYEOHBIX U HCCIENAOBATENBLCKUX 3ajad, BBIOMpaTh HamboIee
b deKTUBHBIN croco0 MX pemeHuss ¢ y4€TOM TOJy4YeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHaIh3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBbI [0 XUMUU HA YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHelUpUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX y4eOHBIX
CUTyalUsX, a TAK’KE B PEAJbHBIX KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX ¢ XUMuel. B
nporpaMmMe MO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHsI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/IaHUU HOBBIX MaTEpHUaJiOB,
HOBBIX HCTOYHHUKOB SHEpIuH, B obOecrieueHUN palMOHAIBLHOTO
MIPUPOJIONIOIB30BaHUsA, B (OPMUPOBAHUM MHPOBO33PCHHS W OOIIEH KyJIbTYpHI
YeJIOBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO Y IPUPOIHOM CpeE;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIararoIIre MOHATUS — XUMUUECKHUI DJIEMEHT, aTOM, SIPO U JICKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUSI aToMma, TuOpuau3aiusi aTOMHBIX oOpOuTalield, HWOH, MOJEKYyJa,
BAJICHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIIEHHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
Ipylna, pajgudkan, CTPyKTypHble Gopmynbl (pa3BEPHYTHIE, COKpAIlEHHbBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTHYECKas), H30MEpbI, TOMOJIOTHYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJI- U a30TCOJIepKalllie€ OpPraHUYeCKUE COCIUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopus CTPOCHUSI OPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TIpeBpallieHUs] DHEPIUU TPH XUMHUUYECKUX PEeaAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIC)KAI[ue B OCHOBE
MOHWMAHUSI TPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTaBICHUS
O MEXaHM3MaX XHMHUYECKHX pEakiui, TEPMOJUHAMUYECKMX U KHUHETHUYECKUX



3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTol, opueHTtanTsl | u |l pona);
(baKToJOTMYECKUEe CBEJCHMSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOUN
NEATEIbHOCTH  YeJoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
yCTaHaBIMBATh UX B3aMMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX W CKEJIETHBIX) (hOPMYIT OPTraHUIECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKIUi U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTABJICHHS
AJIEKTPOHHOTO OallaHca JTUX peakiMii, peakluii HOHHOTO OOMEHa MMyTEM
COCTABJICHMSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OPraHUYECKUX BEIIECTB 1O WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, [daBaTh WM Ha3BaHUA IO CHUCTEMATHYECKON
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHATLHBIC HA3BAaHUS I OTICIHHBIX
IpEeCTaBUTENICH OPraHNYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, TAJIbLMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JUBUHUI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOpPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBS3U B
OPraHUYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytieposa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3MYeCKue M XUMHUYECKHE CBOWMCTBA TUIWYHBIX TNPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: ATKAaHOB, ITUKJIOAIKAHOB, aJIKEHOB, aJIKaIUCHOB,
aJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJIETHIO0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOSCAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKJYy HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX

popmy;



c(hOPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBsI3U (G- U T-CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — AaHajdu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYUHHO-CJICACTBEHHBIX CBA3CH — IS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

chOPMHPOBAHHOCTh, YMEHHM: TMPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHYECKOU
dbopMyIibl BEHIECTBa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMH  HDKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEII[ECTB, UCIOIH30BATh MOJYYCHHBIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX PELICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCHEPUMEHT (TIOJIydeHHE W HW3YUYEHHE CBOMCTB OPraHUYECKHX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad MO PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3onacHoro oOpalieHusi ¢ BellecTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00Pa3HOTO TOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;



OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
onpeaenEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbici nmokazarens [TK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi uHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbaTeiBaTh €€ W UCIOJIB30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUW MNPHUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHHH YCTONYHBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IMHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMHYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKasgs CBA3b (KOBAJICHTHAsl, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, DSJIEKTPOJUTUYECKAsT JUCCOLMAlMs, CTENEHb IUCCOLMAIUU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKON pEeaklUuK, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLUALNM, NEPUOINYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIIEHUS] SHEPTUU NMPU XUMUYECKUX PEAKIMAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABJICHUS O MEXaHU3Max XUMHYECKHX
peakiui, TEpMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHW U O€30MaCHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN



NESATENIbHOCTH ~ YeNOBeKa, OOIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS IMPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTI'O BEILECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ yYMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH I KilaccupuKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
Ilepuomnueckoin  cucremsl .M.  MeHnngeneeBa,  UCNOJNB3ysS  TOHSITUA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE MU BO30YXKIEHHOE JHEPIeTUYECKUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJIW3A;  PEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMUYECKUX PEAKIMd ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHHUS! CKOPOCTH XHMMHUYECKOW peaKkIMd B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE NPOMBIIUICHHOTO MOJYYEHUS CEpPHOW KUCIOTHI, aMMHaKa,
oOmue HaydHbIE TPHUHIMINBI XHUMHYECKUX TPOU3BOJCTB; IEIECO00Pa3HOCTh
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOILICHUS PUCK-TI0Jb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHUS PUMEHSTh ATH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIIEI0BAaHUM BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SBJIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JACSITEIIPHOCTH YEJIOBEKA U B TTOBCEAHEBHOM JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

chOPMHUPOBAHHOCTh, YMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATHH «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISPHAS KOHIICHTPAIHS»;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKIiuy; 3HA4YCHUS BOJAOPOJHOTO MOKa3aTesisl pacTBOPOB KHUCIOT W IIEIOYEH ¢
M3BECTHON CTEMEHBIO AHCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIACICHNUE
Cpellbl PacTBOPOB BEIIECTB C TMOMOIIBIO WMHAUKATOPOB, W3YyUYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertae»y u  «Hemeramisy) ¢
COOJIIOJIEHUEM TpaBUil 0€30MacHOro OOpalleHHs C BEUIECTBAMU M JIa0OpaTOPHBIM
obopynoBaHueM, (GoOpMyJIupOBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHoOi dopme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh W OLICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM u jabopatopHbIM O0OpyJOBaHUEM, OOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIHITOB, JKOJIOTHYECKH I€JI€CO00pa3HOT0 TIOBEACHHUS B OBITY W TPYIOBOM



JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYXKAlOLIEW MPUPOTHON
Cpelbl M JOCTHXKEHHMS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICHCTBUS Ha UBbIE OPTaHU3MbI OINpPEACIIEHHBIX HEOPraHUYECKHUX
BEIECTB, TOHUMas cMbIci nokazatesns [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi uHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n MPOrpamMMbI Bcero 0;1 TPOILHBIE pﬁaKanecmle o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
Hudporoit koMrmiexc
«Xumus. YriryOneHHbIH
[Ipeamer oprannueckoit xumuu. Teopust yposenb. 10 krace.
N 000 «DuznkoH J1ad»
1.1 CTPOCHUS OPTaHMYECKUX COeAMHEHU A. M. 8 0 0
E Tpenaxep «Ob6maxko
yrieposa 3HaHUMW». Xumus, 10
knacc. OO0 «Pu3nkoH
Jlab»
Htoro o pasneny 8
Pa3nea 2. YrieBogopoasbl
Xumus, 10-11 xi,
I'AOY BO MI'TIY
21 [IpenenpHbIE YIIIeBOAOPOABI — AJIKAHBI, 5 0 0 Lludposoii komrieke
' LIMKJIOAJIKAHBI «Xumus. YriryOneHHbINH
ypoBenb. 10 kimaccy.
000 «DuznkoH JIad»
Xumus, 10 k1. DITAOY
29 HenpenenbHble yrieBogOpoOIbl: alKEHBI, 14 1 1 JIIA «Axagemus
' AJKaIMEHBI, ATKUHBI MuHnpocBeneHus
Poccun»
2.3 ApomaTHyecKe yrieBoAOPOAbI (ApEHBI) 8 0 0
[udposoit koMIuIeKe
«Xumus. YriryOneHHbII
24 [IpupoaHbIe UCTOYHUKH YTJIEBOJOPOIOB U UX 4 0 0 ypoBenb. 10 kmacey.

nepepadoTka

000 «Pusukon JIady»
S cnam EI'D. Xumus.
AQO HU3garenncTBO




2.5

FaJ'IOI"eHHpOI/ISBOI[HI)IC Yrjii€eBOo40poa0B

Hroro no pazgeny

Pasznen

3.1

3.2

3. KHCJIOPO[[CO}ICP)KEIIIII/IG OpPraHu4ecKuce coea

Crnuptsl. Oenon

KapOoHHITbHBIE COSTMHEHHS: ATbIETUIBI 1
keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE
s¢upsl. XKupsl

35
UHEHHUS

11

21

((HpOCBCHICHI/Ie»

Hudposoit komIuIeKC
«Xumus. YriryOneHHbIH
ypoBeHb. 10 kmaccey.
000 «PuznkoH JIab»

Hudposoit komIuIeKC
«Xumus. YriryOneHHbIH
ypoBenb. 10 kimaccy.
000 «DuznkoH J1ad»
Xumus. BupryanbHeie
nabopaTopHbIC U
MPaKTHYECKHE PaOOTHI.
OI'BHY «UCPO»

Hudporoit koMrmiexc
«Xumus. YriryOneHHbIH
ypoBenb. 10 kimaccy.
000 «DuznkoH JIad»
Xumus, 10-11 xi,
'AOY BO MI'T1Y

3.3

YrineBoabl

Uroro no pazgeny

41

Pasznea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust

4.1

AMuHBL. AMUHOKUCIIOTHL. benku

12

Ludposoit koMIUIeKC
«Xumus. YriryOneHHbII
ypoBeHb. 10 kmacey.
000 «®u3uxoH JIab»
S cnam EI'D. Xumus.
AQO HU3garenncTBO
«IIpocBenienue»

[udposoit koMIuIeKe
«Xumus. YTrinyOneHHBINH
ypoBenb. 10 kmacey.
000 «DuzukoH Jlad»
Xumus, 10-11 ki1,




' TAOY BO MI'TIY
Hroro no pazgeny 12
Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

Ludposoit koMIuIeKe

1 «Xumus. YriryOneHHbIH
ypoBeHb. 10 kmaccey.
000 «Puszukon Jladc»

51 BricokOoMOIEKYIISIpHBIE COCTUHEHUS 6 1

Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 6




11 KITIACC

Ne HaumenoBann KouaunvecTBo 4yacoB JJIeKTPOHHbIE
; e pa3ieJioB U (uudposBbie)
n/
. Tem Bcer KOH;pO.]ILHLI Hpagnmecml 06PA30BATETLHBI
MPOrpaMmabl 0 € padoTRI ¢ padoTRI e pecypchl
Pa3zneu 1. TeopeTudeckue 0CHOBbI XUMHH
Ctpoenue Hudposoii
aToMa. KOMILJIEKC «XE/IMI/I}I.
Tleproauyeckn VYrryOneHHbIi
i 3KOH 1 ypoBeHsb. 11
11 [Tepuonnuecka 9 0 0 Kaco. 000
’ PHOA «Du3ukoH JIab»
sI CHCTEMA S cxam EID.
XUMHUYECKUX Xumus. AO
arnemeHToB /[, UznarenbcTBO
. Menneneesa «ITpocBermenue»
Xnmus, 10-11 xmn,
Crtpoenue 'AOY BO MI'TTY
BEIIICCTBA. S cnam EI'D.
12 MHuoroo6pasue 1 1 0 Xumus. AO
BEIIIECTB I/I3,Z[3.TGJ'H>CTBO
«IIpocBeuieHue»
Hudposoii
KOMIUIEKC «XHUMUSI.
VYrayOneHHbIH
ypoBeHb. 11
kimace». 000
13 XHUMHYECKHUE 19 1 3 «Du3ukoH JIab»
peakunu Xumusl.
BupryanbHsie
nabopaTopHbIC U
MPAaKTHYECKUE
paboter. ®T'BHY
«ICPO»
Hroro no paszneny 39
Pa3nea 2. Heopranu4yeckasi xumust
Hudposoit
KOMIUTEKC «XUMUSL.
YriyOieHHbI#H
ypoBeHb. 11
kiace». OO0
2.1 Hemeramisl 31 1 3 «@usukon Jlaby
Xumusi.
Buprtyansnsie
nabopaTopHbIC U
NIPAKTUYECKHUE
pabotel. DI'BHY
«CPO»
Hudposoit
2.2 MerTansl 23 1 2 KOMILIEKC «XHMHUSL.

YruyOneHHbIH




ypoBeHb. 11
kiaccy. 000
«DPu3ukon Jado»

S coam EI'D.
Xumusa. AO
HznarenscTBO
«IIpoceemieHue
Hroro no pazneny o4
Paznen 3. XuMus u :KU3HL
Hudposoit
KOMILIEKC «XHAMHUSL.
VYrryOneHHbIi
Mertoubl ypoBeHb. 11
31 MO3HAHU B 9 1 0 knaccy. OO0
) XUMHAH. XUMUS «Duzukon JIado»
U KU3Hb S cmam EI'D.
Xumust. AO
HznarenscTBO
«IIpocBenieHue»
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 S 8
ITPOT'PAMME
JIOKYMEHT TMOATUCAH SIEKTPOHHOV MOAMMCHIO
05.10.24 09:30 CepTudukar

MYHUUMNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHMUE MyCHI'OMUOBCKVIﬁ JINLIEA MYCNTFOMOBCKOIO
MYHULUMNNAJIbHOIO PAMOHA PECMNYBJINKU TATAPCTAH, AxMeTILnHa

YynnaH TarmposHa, AVPEKTOP

7536063727FA3F5805099FAE388AABBA (MSK)




