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IMOSACHUTEJIBHAS 3AIINCKA

Pabouas rporpamMma 1o XMMHUHU Ha YPOBHE CpefiHero obiriero obpa3oBaHusi pa3paboTaHa
Ha ocHoBe PezepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
depepauun», TpebOBaHWI K pe3y/ibTaTaM OCBOeHUs (efepasbHON  00pa3oBaTebHON
nporpamMmMbl cpefHero obiero obpaszoBanusi(®OIT COO), npencraBieHHbIX B PefepaibHOM
rocysapcTBeHHoM obpa3oBaTensHOM craHzapte COO, c¢ yuérom KoHIenimu TipernofiaBaHust
yueOHOro mpeaMeTta «XWMHUs» B 0OOpa3oBaTeslbHbIX OpraHu3anusx Poccuiickoii deneparmu,
peanm3yIoIMX OCHOBHbIE 00pa30oBaTe/ibHbIe MPOrPaMMbl, U OCHOBHBIX MOIOKeHu# «CTpaTeruu
pasButus BocnuTaHusi B Poccurickor ®epepanuu Ha nepuog, no 2025 roza» (PacropsbkeHue
ITpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHe YIJyO/JIEHHOrO W3yueHHs 3aHMMaeT Ba)XHOE MECTO B CHCTeMe
eCTeCTBEHHO-HAayuyHOro obOpa3oBaHus yuamuxcs 10-11 kmaccoB. W3yueHwe TipeaiMera,
peaiuzyemMoe B yciaoBusx guddepeHIIMPOBaHHOrO, MMPOPUILHOTO 0O0yueHHsi, TIPU3BAHO
obecrieunTh 00IIe00pa30BaTeNbHYI0 W OOIEKY/ILTYPHYIO TIOATOTOBKY BBIIYCKHUKOB IITKOJIBI,
HEOOXOAUMYIO /ISl afanTalii X K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKM3HM B COLIUYyMe, a
TaKkKe /ST TIPOJIOJDKeHUsT OOydeHHs] B OpraHM3alusx TpodeccHoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISI€TCSI OJHOW W3 MPUOPUTETHBIX AUCLIUILINH.

B mporpaMme 1o XWMHM Ha3HaueHWe TpeAMeTa «XWMHS» TI0Jy4aeT TOAPOOHYIO
VHTepIpeTaliyil0 B COOTBETCTBUU C OCHOBOIoJararwimyMu mnonoxenuamu Oroc COO o
B3aUMOOOYC/IOB/IEHHOCTH TieJield, COiep>KaHusl, pe3y/ibTaToB 00yueHust U TpeOoBaHUM K YPOBHIO
MOJIFOTOBKU BBIMYCKHUKOB. CBUZETENbLCTBOM TOMY SIB/SIFOTCSL C/eyIOLIUe BBINOTHSIEMbIe
TPOrpamMMOM Mo XUMUHU (QYHKLIUU:

¢ pH(OPMAI[MOHHO-MeTOAuYecKasl, peaju3alus KOTopod obecrieunBaeT TO/yueHHe

TIpe/ICTaB/ieHust O Te/isiX, COJep)KaHWH, o0Iel cTpateru OOydeHHs, BOCTIMTAHUS U
pa3BUTUS O0YYarOIUXCST CPeJCTBAMH TpPeIMeTa, U3yUYaeMOro B paMKaxX KOHKDETHOTO
npodusi;
®  OpraHM3alMOHHO-IIJIAaHUPYHOLLas, KOTOpasi  IIpeJlycMaTpuBaeT  OIpejie/ieHue:
NPUHLIMIIOB ~ CTPYKTYPUPOBAHUSI M TIOC/IIOBATEILHOCTA W3yueHUsi yueOHOro
MaTepuasa, KOJIWYeCTBEHHbIX M KauyeCTBEHHBbIX €ro XapakKTepUCTHK; MOAXOJA0B K
(dhopMHpOBaHHKIO COJepKaTelbHOM OCHOBBI KOHTPOJSI U OLIEHKHM 00pa3oBaTesbHbIX
JOCTIDKeHUM 00yJarIuxcs B paMKax WTOTOBOM arrTecTalud B (opMe eauHOTO
roCy/IapCTBEHHOI0 5K3aMeHa M0 XUMUHU.
[Tporpamma zijist yryiyO/EHHOTO M3yUYeHUST XUMUH:
® yCTaHAB/IMBAaeT MHBAPUAHTHOE MpeJMeTHOe COJiep>KaHue, 00si3aTelbHOe il U3yueHust
B paMKax OTJe/lbHbIX Tmpoduied, TmpegycMaTpyuBaeT  pacripefiejieHue U
CTPYKTypHpOBaHHe ero o KjaccaM, OCHOBHBIM COZiep)KaTe/IbHbIM JTMHUSIM/pas3jienam
Kypca;
® 1aéT TIpUMepHOe pacripeiesieHle yueOHOr0 BpeMeHH, PeKOMeH/IyeMOro /Jisi U3y4yeHust
OTJe/IbHBIX TEM;

® mpejsaraeT TPUMEPHYIO TIOC/Te0BaTebHOCTh HW3yueHWs ydyeOHOro marepuana C
Y4ETOM JIOTUKU TTOCTPOEHUSI Kypca, BHYTPUTIPEIMETHBIX U MEXKIIPeIMETHBIX CBsI3elf;

® 1aéT MeTOJVYeCKYH WHTeprpeTaljMi0 Lieled M 33flad M3y4deHusl IIpeJMeTa Ha
yryyOéHHOM YpOBHE C YY€TOM COBDEMEHHBIX IPUOPUTETOB B CHCTEME CPEeJHEro
obujero obpa3oBaHusi, COAEPKaTeIbHON XapaKTePUCTUKU TJIAHUPYEMBIX pe3y/IbTaToB
OCBOEHHUsI OCHOBHOM 00pa3oBaTe/ibHOM IMporpaMmbl cpejiHero obirjero obpa3oBaHUs
(IMYHOCTHBIX, MeTarnpeJMeTHbIX, MPeJMETHbIX), 8 TaKKe C YYETOM OCHOBHBIX BUOB



yueOHO-TT03HaBaTe/bHBIX  JeMCTBUH OOYYarOL[erocss IO OCBOEHHUIO COJep)KaHHs
rpefimMeTa.

[Io BcemM Ha3BaHHBIM TMO3MLMAM B T[porpaMMme [0 XMMHU TpefyCMOTpeHa
TIPeeMCTBEHHOCTb C OOyueHHeM XWMHM Ha YPOBHE OCHOBHOTO o00mjero obpa3oBaHus. 3a
rpejile/laMM  YCTAaHOBJIEHHOM TIpOrpaMMOM TI0 XWUMWU 00si3aTenbHOW  (MHBapHUAHTHOM)
COCTaBJISIFOLIEN cofiep)KaHusi yuebHOro mpeiMeTa «XHUMUs» OCTAéTCsT BO3MOKHOCTh BbIOOpa ero
BapMaTUBHOM COCTaBJISAIOLLeH, KOTOpasi 0/DKHA OTpe/ie/isiTbCsl B COOTBETCTBUU C HarlpaB/ieHUeM
KOHKDETHOT0 TIPOGu/isi 00yUueHusl.

B coorBerctBUM € KOHLenTyaabHbIMU ToIo)KeHUssMU PI'OC COO o Ha3HaueHuu
nipeiMeTOB 6a30BOro U yryiy0/EHHOTO ypOBHel B cucteMe auddepeHIMPOBaHHOTO 00yUYeH s Ha
ypOBHe cpefiHero obiero oO6pa3oBaHUsl XUMUsI Ha YPOBHe yriyOn€HHOTO M3yueHUsl HarlpaBieH
Ha pea/jy3alyi0 IIpeeMCTBEHHOCTHM C TMOC/AeAYHOMUM S5TaloM IIOJIyYeHUs] XUMHUYeCcKoro
oOpa3oBaHMsi B paMKax M3yueHWs CIelya/JbHbIX eCTeCTBeHHO-HayUHbIX U XUMHYeCKUX
JUCLIMIUIAH B By3aX W OpraHU3alusix cpeHero rpodeccroHansHoro obpa3oBanus. B 3Toi cBsizu
v3yueHve rnpegMera «XHMUS» OpPHUEHTHPOBAHO IIPEMMYILECTBEHHO Ha paclliUpeHure |
yriay0sieHue TeOopeTHUecKOoW W TPAKTUYECKOW TOJTOTOBKM OOYYarol[uXCsi, BBIOPABIIMX
orpe/ie/IEHHBINA TIPOGHTE 00yUeHUsl, B TOM UKCJIe C TePCIIeKTUBOM TMOC/Ie/IyIOIIero ToyYeHust
XUMHUYeCKoro oOpa3oBaHus B OpraHu3aLusx npodeccroHanbHOro odpasoBanus. Hapsify ¢ atum,
B cBere TpeboBanuii ®I'OC COO K TMJIaHUPYEeMbIM pe3y/ibTaTaM OCBOeHUs1 (eepasbHON
obpa3oBaTe/ibHOM MPOrpaMMbl CpefjHero o0iero oOpa3oBaHUs H3yueHUe TpeaMeTa «XUMHUs»
OPMEeHTHPOBAHO TAK)Ke Ha pellieHue 3a/jau BOCIIUTAHUS U COLIMATbHOTO Pa3BUTHS 00yJaroLuXCs,
Ha popMHpOBaHUe y HUX OOI[eMHTe/JIeKTyaIbHbIX YMeHHUM, YMeHUH paljioHaIu3alui yueOHoro
TpyAa u  O0OOOIIEHHBIX CTHOCOOOB  [I@SITETBHOCTH, WMEIOIUX — MeXAUCLUTUIMHAPHBIH,
HaZlipeZIMeTHBIN XapakTep.

CoCTaBISIOIUMHU TIpeIMeTa «XUMHsI» Ha YPOBHE YI/IyOIEHHOTO W3Y4YeHUs SBJISFOTCS
yriayoséHHble Kypcbl — «OpraHuueckasi Xumusi» U «OO0Ias U HeopraHUueckasi Xumusi». [1pu
oTpeZie/IeHUH TIOJXO0/0B K OTOOPY M CTPYKTYPHOW OpraHM3al[uM COJep>KaHWs 3TUX KypCOB B
TporpamMme o0 XWMHUH 3a OCHOBY TpUHATHI TosiokeHuss PT'OC COO o pa3nuuusix 6a30BOro u
yriy6/EHHOTO YPOBHEM M3yueHust peiMeTa.

OcHOBY copep)kaHusi KypcoB «OpraHuueckasi XxuMusi» U «OO1jasi U HeopraHuueckas
XUMUsD» COCTaBJISIeT COBOKYITHOCTh MPeIMETHBIX 3HaHWUN M YMeHUM, OTHOCSIIUXCS K 6a3oBoMy
YPOBHIO M3y4YeHUs MpeameTa. JTa CUCTeMa 3HaHWK MOJydaeT OIpefe/éHHOe TeopeThyecKoe
JIOTIOJTHEHWEe,  TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OO/bIIUN  00BEM
¢akTosioruueckoro Matepuana. Tak, Ha yriyOI€HHOM ypoBHe M3yueHHs TpeiMeTa obecrieueHa
BO3MOXKHOCTh 3HAUMTE/NBHOTO YyBeJMuUeHHs] O0bEMA 3HAHWH O XUMHUYECKUX 3jieMeHTax |
CBOMCTBaxX MX COeJUHEHWI Ha OCHOBE PACIIUPEHUst U yriyOseHus MpeACTaB/IeHU O CTPOeHUN
Bell|eCTBa, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTeKaHUsl peaklMi, pacCMaTpUBAEMBbIX C
TOUKH 3pEHUS] XMMUUeCKON KUHETUKU U TepPMOJMHAMUKU. V3yuyeHre nepruoiiyeckoro 3akoHa U
[Teprosuueckoll  CUCTeMbl XUMHUECKHMX 37eMeHTOB  0a3upyeTcss Ha  COBPeMEHHBIX
KBaHTOBOMEXaHUUECKUX TPe/[CTaB/IEHHUSIX O CTPOEHUH aToMa. XUMHUUecKasi CBsi3b 00BSICHSETCS C
TOUKW 3DEHMs] SHEePreTMUeCKUX W3MEHEHWM MpHu eé 00pa30BaHWM U pa3pyIIeHUH, a TaKKe C
TOUKM 3peHHs MeXaHW3MOB eé oOpa3oBaHus. VI3yueHue THIIOB peakL[Uil [IOTIOTHSETCS
(opMHpOBaHKEM TpeJCTaBIeHUA 00 /IeKTPOXMMHUYECKUX MPOLIeCCaX W 37eKTPOJI3e PacrijlaBoB
Y pacTBOPOB BelllecTB. B Kypce opraHMueckol XWMHM TPU PacCMOTPEHUM peakLMOHHOU
CrIOCOOHOCTH CcoefiMHeHUM y/iesisieTcsi ocoboe BHMMaHKe BompocaM 00 3/1eKTpOHHBIX 3 deKkTax,
0 B3aMMHOM BJ/IMSTHUM aTOMOB B MOJIEKYJlaX U MeXaHHW3MaX peakLUil.



Ocoboe 3HaueHHe WMeeT TO, UTO Ha COZIep)KaHHe KypCOB XUMHH YITyOIEHHOTO YPOBHS
M3yuyeHus1 [/l KJIacCOB OrmpefenéHHOro mpoduis (r/iaBHBIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep AOTOHeHUH K 00Ieli cucremMe TpeIMETHBIX 3HAaHUIA) OKa3bIBAlOT BUSHUE CMeXKHbIe
npeameThl. Tak, HaripyuMmep, B COJE€pP)KaHUM TpefMeTa [ K/IaCcCOB XUMUKO-(PU3UUeCKOTro
nipocdusi 6o/bIIoe 3HaUeHWe OyAyT UMeTh 3/ieMeHThl yueOHOro MaTepuasa 1o o0IIeil XUMUH.
[lpy w3yueHUM mMpeiMeTa B JaHHOM Cjydae akieHT OyJeT cesiaH Ha OOL[HOCTh MeTO/I0B
T03HaHUs1, OOIHOCTh 3aKOHOB M TEOPUM B XMMWUU U B (DH3MKe: aTOMHO-MOJIEKY/ISIPHAsT TEOPHUSI
(MonekynsipHasi Teopuss B (DU3MKe), 3aKOHbI COXpaHEHUsI MacChl W SHEPryH, 3aKOHbI
TePMO/IMHAMUKH, JIEKTPO/IA3a, TIPeZICTAaB/IeHHsI O CTPOEHHH BEIeCTB U IPYToe.

B To Xe Bpemsi B COfiep)KaHWU TIpe/iMeTa [jisi KJIaCCOB XMMHKO-0MO/IOTMUeCcKOoro mpodusist
OosbIIMiA y/ienbHBINA BeC Oy/leT UMeTh OpraHuueckas XuMus. B 3TOM ciydae rpefocTaB/sieTcst
BO3MO>XKHOCTB [I7ist O071ee 00CTOSITeIbHOTO PACCMOTPEHHST XMMUUECKOM OpraHr3aliy KeTKH Kak
O1O0/IOTHUeCKOM CHUCTeMbl, B COCTaB KOTODOW BXOZSAT, K TpUMepy, TaKue CTPYKTYpHbIe
KOMIIOHEeHTBI, KaK JUMUIbl, Oe/iKd, yrieBofbl, HYK/JeMHOBble KUCJIOTHI W Apyrue. IIpu 3TOM
3HaHUS O COCTaBe W CBOMCTBAaX TpeJCTaBUTe/Iell OCHOBHBIX KJ/IACCOB OPraHUYeCKUX BeIeCTB
CJTy>KaT OCHOBOM /151 U3yUeHUsI CYILI[HOCTH TPOL[eCCOB (POTOCHHTe3a, AbIXaHUs, MMUIleBapeHusl.

B muiaHe ¢opMupoBaHUS OCHOB HAay4YHOTO MHPOBO33DEHHSI, OCBOEHHS OOII[eHayuHBIX
METO/IOB [T03HAHKS 1 OMbITa NMPAKTUYECKOro MPUMeHeHUs] HayuHbIX 3HaHWW HM3yueHue rpejMeTa
«XuMusi» Ha yriayOMEHHOM YpOBHE OCHOBAaHO HA MEXKIIPeJMETHBIX CBSI3SIX C yueOHbIMHU
ripeiMeTaMH, BXO/ASII[MMHU B COCTaB MpeIMeTHBIX oOacTeli «EcTeCcTBeHHO-HayuUHbIe TTPeIMeThI»,
«MareMaTHKa ¥ UHPOPMaTHKa» U «PyCCKUi A3bIK U JIATEpPATypa».

[Tpu u3yueHnu yueGHOTO TpegMeTa «XHUMUSI» Ha YriayOséHHOM YpPOBHe TakKe, Kak Ha
YPOBHEe OCHOBHOTO U cpefHero obmiero o6pa3oBanus (Ha 0a30BOM ypOBHe), 3ajaueid
TIePBOCTETNeHHON 3HAaYMMOCTU SIB/IsIeTCsl (hOpMUpPOBaHWE OCHOB HAayKW XUMHHM Kak 00JsiacTH
COBPEMEHHOI'0 eCTeCTBO3HAHMs], TPAKTUUECKOW [JesSTe/lbHOCTU ueJioBeKa W OJHOTO U3
KOMITOHEHTOB MHMPOBOM KY/IbTYpBbl. PellleHre 3TOM 3a7jauv Ha yryiyOIEHHOM YPOBHe W3y4eHHUs
npeJiMeTa MperosiaraeT peaaysalyio TakKUX Liesiel, Kak:

* (opmupoBaHue Tpe/CTaBlIeHUI: O MaTepUaJbHOM eJJMHCTBe MHpa, 3aKOHOMEPHOCTSIX

Y TI03HaBaeMOCTH SIBJIEHUM MPUPO/Ibl, 0 MeCTe XUMHUU B CUCTEMe eCTeCTBeHHbIX HayK U
eé Befyllei posii B obecrieueHUM YCTOWUMBOTO Pa3BUTHSI UeslOBEUECTBA: B pellleHUH
1poO/ieM SKOJIOTMUeCKOM, SHEePreTHUecKold W TIMINEBOH 0e3011acHOCTH, B PA3BUTHH
MeIWLUHBI, CO3[JaHWM HOBBIX MAaTepHa/ioB, HOBBIX HWCTOYHUKOB JHEPTWH, B
obecrieueHM  PAI[MOHATIBHOTO TIPUPO/IOTIO/TE30BAHMS, B (hopmMupoBaHUU
MHPOBO33peHus 1 00111eli Ky/IbTyphl YelloBeKa, a TakKe IKOJIOrHueckr 000CHOBaHHOTO
OTHOLLIEHUsI K CBOeMY 3/10pPOBbIO U IIPUPOJHOM Cpejie;

® OCBOEHME CHUCTeMbl 3HaHHUH, JieXaluX B OCHOBe XHWMHYECKOH COCTaBsitoIei
eCTeCTBeHHO-HAayuHOW KapTUHbI MHpa: (YyHJAMeHTa/JbHbIX TIOHATHH, 3aKOHOB M
TEOpUl XWMHM, COBDPEMEHHBIX TIpeJCTaB/eHU O CTPOEHWM BelllecTBa Ha pa3HbIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKY/IIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEePMOJUHAMUYECKMX W KWHETUYeCKMX 3aKOHOMEDHOCTSIX TPOTEeKAaHUS XUMHUYeCKUX
peakiyii, 0 XUMHUUeCKOM PaBHOBECHH, PAaCTBOpaX U JUCTIEPCHBIX CUCTeMax, 00 00Imx
HayUHBIX MPUHLIMIIAX XUMUYECKOr0 TTPOM3BO/ICTBa;

* ¢dopmupoBaHre Yy 00ydYarOIIMXCs OCO3HAHHOTO TIOHMMaHHWs BOCTPeOOBaHHOCTU
CUCTEMHBIX XMMHWUECKUX 3HaHWUH i1 OOBSICHEHWs KIFOUeBBIX Hed u Tipobsiem
COBPEMEHHOW XWMHH, [jiss OOBSICHEHHSI M TPOTHO3WPOBAHUS SIBJIEHUM, WMEROIUX
eCTeCTBEHHO-HayuHYyl0 TIpUPOZYy; TPaMOTHOTO pellieHUss TpobieM, CBSI3aHHBIX C



XMMHEeH, TPOTHO3UPOBaHUs, aHald3a W OLEHKU C TIO3ULMKA SKOJIOTUUeCKOU
6e30MacHOCTH TOC/TeACTBUIM OBITOBOM M MPOU3BOACTBEHHOU [IeSITeILHOCTHA Ue/loBeKa,
CBSI3aHHOW C XWMHWUYECKWM TIPOM3BOJCTBOM, WCIIO/Ib30BaHUEM U TepepaboTKoi
BeLL|eCTB;

yriybsieHre Tpe/CTaBleHU O Hay4YHbIX MeTo/laX TI03HaHUs, HeoOXOJUMBIX /ISt
npro6peTeHus1 yMeHUI OpUeHTHUPOBATHCS B MUPE BelecTB U 00bsICHEHHsT XUMHUUECKUX
sBJIEHW/, MMeWLMX MeCcTOo B T[pUpPOZle, B TPAKTUUECKOM [JesaTebHOCTH U
MOBCeJHeBHOM YKU3HU.

B nmnnaHe peanu3aluM TiepBOOUEPEIHBIX BOCITUTATENBHBIX U Pa3sBUBAOIUX (PYHKIMN
11eJIOCTHOM CHCTeMbI cpefiHero obiero obpa3oBaHusl MPU U3yUYeHUU TpeAMeTa «XUMHs» Ha
yry1y6IEHHOM ypOBHE 0COOYI0 aKTyalbHOCTh MPUOOPeTAr0T TakKKe 1ie/M U 3a/jauu, Kak:

BOCIUTaHWe YOEXAEHHOCTH B T[I03HABAEMOCTH SIBJIEHWUM TIPUPOABI, YBaKEHUs K
MIpOIIeCCy TBOpYECTBA B 00/1aCTH TEOPETUUECKUX M TIPUKIAZHBIX HCC/Ie[0BaHUM B
XUMUH, (HOPMUPOBAHWE MHPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU;

pa3BUTHE MOTHMBALMM K OOYUEHHWIO M TMO3HAHHUIO, CTIOCOOHOCTEM K CAMOKOHTPO/IIO U
CaMOBOCTIUTAHHMIO Ha OCHOBE YCBOEHMsI 00I1[eueI0BeUeCKUX [[eHHOCTeH;

pa3BUTHE  T[I03HABaTe/NbHBIX WHTEPECOB, HWHTE/VIEKTya/lbHBIX W TBOPYECKHX
criocobHoCTel 00yuaromuxcsi, GOpMHUPOBaHHE Yy HUX CO3HATeIbHOTO OTHOLIEHHSI K
caM000pa30BaHUI0 U HETNPEphIBHOMY 00pa30BaHWIO KakK YCJIOBUIO  YyCIEIHON
npodeCCUOHAILHON M OOIIeCTBEHHOW JeITe/IbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIOTPeOHOCTHU B 3/[0POBOM 00pa3e JKU3HU;

dbopMUpOBaHHE yMEHWM W HaBBIKOB Pa3yMHOrO TPUPO/IOIO/Ib30BaHUs, Pa3BUTHE
9KOJIOTUUECKOW  KY/bTYpbl,  TpUOOpeTeHHe  OmbiTa  OOIeCTBEHHO-MOJ/Ie3HOMN
9KOJIOTHUECKOU eI TeTbHOCTH.

OO1riee uuC/I0 YacoB, MPEeAYCMOTPEHHBIX /IS WU3yueHWs XUMHUM Ha YI/IyO/IeHHOM YPOBHE
cpesHero obiero obpa3oBanus, coctapiseT 204 yaca: B 10 kmacce — 102 uvacoB (3 vaca B
HeJemto), B 11 knacce — 102 yacoB (3 4aca B HefieJto).



COJEPXAHUE OBYYEHUSA
10 K/TACC

OPI'AHNYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUH.

[lpegmer W 3HAaueHWe OpraHUYeCKOM XWMWH, T[pe/CTaBJieHHe O MHOrooOpasuu
OpraHhYecKUx COeIMHEeHUH.

OJ/IeKTPOHHOe CTPOeHHe aToOMa yrjepofa: OCHOBHOe U BO30Y)KAEHHOe COCTOSHUSL
BasneHTHbIe BO3MOYKHOCTU aTOMa yrjepojia. XuMuueckasi CBsSi3b B OPraHUYeCKUX COeIMHEHUSIX.
Tunbl TMOpUAM3ALMY aTOMHBIX opOuTanei yriaepoja. MexaHu3Mbl 00pa30BaHUs KOBa/€HTHOM
cBsi3u (0OMeHHBIN U JIOHOPHO-AKI[eNTOPHBIN). THUTIBI TTepeKphiBaHKs aTOMHBIX opOuTaneil, o- 1
n-cBsi3u. OJuHapHasi, [JBOWHasi M TpoiHas cBsi3b. CriocoObl pa3pbiBa CBsi3ell B MOJeKy/ax
opraHuueckux BeiriecTB. [ToHsTHe 0 cBOOOHOM pajiuiKasie, HyKaeoduie U 3neKTpodure.

Teopusi CTpoeHHsi OpraHWueckKMx coeavHeHudi A.M. ByTiepoBa W COBpPeMeHHbIe
Tipe/iCTaB/eHUsI O CTPYKTYpe MOJieKy/l. 3HaueHre TeOpUU CTPOeHUsI OpraHUUeCKUX CoeJHeHU.
MourekynsipHble U CTPYKTypHble (opmysbl. CTpyKTypHble (OpMyJ/bl pa3MUHbIX BUJIOB:
pa3BépHyTasi, COKpallléHHas, CKejeTHasi. V3omepus. Bujsl wn30Mepuu: CTPYKTypHas,
MPOCTPAHCTBEeHHAsl. O/eKTpPOHHbIe 3(PQeKTbl B MOJIeKylax OpraHu4ecKuX COeJuHEeHU
(MHAYKTUBHBIN U Me30MepHbIN 3(h(PeKThI).

[IpencraBneHue o KiaccurKaLyA OpraHu4yeckux BelecTB. [ToHaTHe 0 QyHKLIMOHA/TBHOU
rpynmne. 'omosnorusi. ['omonornueckue psiibl. CucTeMaTiyeckasi HOMEHK/IaTypa OpraHA4YecKux
coeauHeHnii (IUPAC) u TpuBHanbHble Ha3BaHUs OT/E/IbHBIX MPe/[CTaBUTeIe.

OcobeHHocTH W KjaaccH(UKAI[Usl ~ OpPraHUYeCKWX  peakiui.  OKUCIUTeTbHO-
BOCCTAaHOBUTE/IbHbIE PeaKIlUU B OpraHUueCcKoi XUMUHU.

OKcriepuMeHTaibHble MEeTO/Ibl U3yUeHusl BellleCTB U WX TIpeBpalljeHUi: 03HaKOMJIeHHe C
obpa3llaMy OpraHMYecKMX BeI[eCTB M MaTepHa/laMM Ha UX OCHOBE, OIBITBHI TI0 MpEeBpaIleHHI0
OpraHUYeCKHWX BeIecTB TIpU HarpeBaHuM (TlaB/ieHWe, OOyI/iMBaHWe U  TOpeHHe),
KOHCTPYMPOBaHUe MoJesield MOJIeKy/l OpraHUueCKUX BeIllecTB.

Yriaeeogopo/nl.

Ankanbl. ['oMonoruueckuii psij, ankaHoB, obirjasi hoopmysia, HOMeHK/IaTypa U U30Mepusl.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, Sp -THOPUAM3aIiis aTOMHBIX
opbuTaseii yrieposa, 0-CBsi3b. du3nueckre CBOMCTBA a/IKaHOB.

XuMuyeckue CBOMCTBA a/IKaHOB: PeakIuM 3aMellleHus, U30MepHu3aliiu, JeruipupoBaHus,
[[UK/IW3al[id, THUPOJIM3a, KpeKWHra, TropeHus. I[IpeicTaBneHre O MeXaHW3Me DeaKIMid
PaJIMKaJbHOTO 3aMellleHusI.

Haxoxaenuve B npupo/ie. CriocoObl TIo/TyyeHus: M IPUMeHeH e akaHOoB.

Luknoankanel. OO61iasi popMysia, HOMeHK/IaTypa U u3omepus. OCOOeHHOCTH CTPOEHUS U
XUMUYECKMX CBOMCTB MasbIX (IMKJ/IOMpPOTaH, LUK/I00yTaH) W OObIYHBIX (LIMK/IOTIEHTaH,
I[UK/IOTeKCaH) UK/I0amKaHoB. CIoco0bI TIO/TyUeHsT ¥ PUMeHeHHe [[UK/I0aKaHOB.

Ankensl. ['omonoruueckuii psif, ankeHoB, o01mas Gpopmysa, HOMEHK/IATypa. DJIeKTPOHHOe
¥ TPOCTPAHCTBEHHOE CTPOEHWEe MOJIeKY/l a/lKeHOB, Sp’-TMOPHAW3alis aTOMHBLIX OpbuTasei
yrieposa, o- u n-csisu. CTPYKTypHasi U reoMeTpuueckast (LUC-TpaHC-) n3oMepus. Pusnyeckue
CBOMCTBA a/lkeHOB. XWMHWUeCKHWe CBOWCTBA: peaklUd TPUCOeJUHEHUS, 3aMelleHUus B o-
TM0JIO)KeHHe TIpU JBOWHOM CBSA3M, MOJMMeEpU3alMid U okucieHusl. [IpaBuno MapKOBHMKOBaA.
KauecTBeHHbIe peaki[uM Ha IBOMHYO CBsi3b. CTI0COOBI TIOSyUYeHHs ¥ IPUMeHeHe alkeHOB.



Ankaguenbl.  Kraccudwukauys — ankagueHOB — (COMpsDKEHHbIE,  M30/MPOBaHHbIE,
KymMynupogeaHHbie). OcOOeHHOCTH 3/1eKTPOHHOTO CTPOEHHSI Y XMMHYeCKHMX CBOWCTB
COMPSDKEHHBIX AMeHOoB, 1,2- u 1,4-ipucoegviHeHue. I[lonuMmepu3alnys COMNPSDKEHHBIX JUEHOB.
Crioco0bbI 1osiyueHUst ¥ IpUMeHeHre aTkaZieHoB.

Anxunbl. 'oMoniornyeckuii psifi aKWHOB, 001rjasi popMysa, HOMeHK/IaTypa U W30MepHusi.
OJ/IeKTPOHHOe U TIPOCTPAHCTBEHHOE CTPOeHHe MOJIeKY/ aJKWHOB, SP-TUOpWAM3alis aTOMHBIX
opbutaneit yrneposa. ®PusnMuecKHe CBOMCTBA a/IKWHOB. XHWMHUYECKHEe CBOMCTBA: PpeakKIUU
NpUCOeUHEHNs], AMMepUu3alui U TpUMepu3aluK, OKHcieHus. KHUCIoTHbIe CBOMCTBA alKWUHOB,
WUMEIIUX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHble peaklMyd Ha TPOWHYIO CBsi3b. CIioCOObI
TI0JIyYeHHs] ¥ IPYMeHeHue aJIKMHOB.

Apomaruueckrie yrieBoopoab! (apeHsl). ['omoioruueckuii psiz apeHoB, obiast popmyiia,
HOMEHK/IaTypa U h3oMepusi. D/IeKTPOHHOE U MPOCTPAaHCTBEHHOe CTPOeHHe MOJeKy/bl OeH3oa.
du3nueckre CBOWCTBAa apeHOB. XUMHWUeCKue CBOWCTBa 0OeH30/la W ero rOMOJIOTOB: peakiuu
3amelrieHusi B O€H30/IbHOM KOJIblle W YIJIeBOJOPOJAHOM pajihKase, peakiud TpHUCOeJUHEHUs],
OKHCJIeHHe TOMOsIoroB 6eH3osa. TIpesicTaBieHre 06 OpHEHTHPYIOIIEM ZIeMCTBUHM 3aMeCTUTe el
B 0eH30/IbHOM KOJIbl[e Ha TMpPUMepe ajKWIbHBIX Pa/IuKanoB, KapOOKCHUIBHOM, THAPOKCUILHOM,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCO00eHHOCTM XUMHUECKHUX CBOWMCTB CTHPOJIA.
[Momimepusanmss  ctuposia.  CriocoObl  TO/yueHWsT W TIPUMEHEHWe  apoMaTUYeCKHX
yT/1eBOJOPO/IOB.

[Mpupogueiii ra3. [TonyTHbie HedTsHbIe Ta3bl. HedTh u eé mpoucxoxaeHuve. KameHHbIN
yrojib ¥ TPOAYKThI ero mepepaboTku. CriocoObl repepaboTku He(TH: TieperoHka, KpeKWHT
(TepMHUUECKHM, KaTa/IUTUUeCKUM), puGopMUHT, TTUPou3. IIpoayKThl TiepepaboTky HedTH, WX
TIpYMeHeHYe B TIPOMBIILIJIEHHOCTH U B OBITY.

'eHeTryecKasi CBsI3b MeXXy pPa3/IMUHbIMU K/IaCCaMU yTJIeBOJOPOOB.

O/NeKTPOHHOe CTpOeHUe Ta/loreHINPOM3BOJHBIX YIJ/IeBOAOPOZOB. Peaklvy 3aMellleHuUs
rajoreHa Ha TMJPOKCOTIPYINIY, HUTPOTPYIIly, LMaHOrpyIIy, amuHorpymnmy. [lelicTBHe Ha
rajJloreHIpoM3BOHble BOJAHOIO U CIIHMPTOBOrO  pacTBopa wiénoud. BsaumogeiicTtsue
JUrajioreHaJKaHoB C MarHveM M LMHKOM. [loHfiTve O MeTano0praHuYecKuX COeJUHEeHMSX.
Vicnionb3oBaHue TrajioreHNpOU3BOJHBIX YTIeBOAOPOAOB B OBbITY, TeXHHWKe M TPU CHHTe3e
OpPraHUYeCKHX BellleCTB.

OKCliepuMeHTalbHble MeTO/Ibl M3yuUeHHsl BeleCTB W UX [peBpallleHuii: H3ydyeHue
¢bu3nuecKMx  CBOWCTB  YIVIEBOZAOPOJOB  (pacTBOPMMOCTb),  KAueCTBEHHBIX  peakLUi
YT7IeBOZIOPOZIOB pPa3MUUHbIX KiaccoB (obecriBeurBaHre OPOMHON WM MOZHOM BOJbI, pacTBOpA
repMaHraHaTta Kajaus, B3avMOJeUCTBHe aleTwieHa C aMMHWauyHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOe OOHapy)XKeHHe yryiepojia U BOJOPO/ia B OPraHMYeCKUX BelecTBaXx,
MoJlyueHre STWIeHa W H3y4yeHHe ero CBOWCTB, O3HaKOM/eHHe C KoyiekuusmMu «HedpTb» u
«¥Yromb», c obpa3ljaMyd TUIaCTMacC, KayuyKOB U pe3WHbl, MOJeIMpPOBaHHEe MOJIeKYJI
YTJIEBO/IOPO/ZIOB Y Ta/IOTeHNPOM3BO/HbIX YI/IeEBOJOPO/OB.

Kuciopopacoaep:xaiiye oprannueckue coelHeHNs.

[MpenenbHble OfHOATOMHbIEe COUPTHL. CTpoeHWe MoJeKysa (Ha TpUMepe MeTaHoJja |
yTaHoJsa). ['oMonoruueckuii psizi, obmast hoopmysia, M30MepHsi, HOMEHK/IaTypa U KjaaccuduKarusi.
dusuyeckre CBOWCTBA TMpeZleJIbHbIX OJHOATOMHBIX CIHMPTOB. BoJopozHble CBSI3U MeXAy
MOJIEKy/laMU ~ CITUMPTOB. XMMMUYeCKHe CBOMCTBA: peakLMd 3aMelleHus, Jerujparaiyy,
OKMCJIeHUS], B3aUMO/Z,eUCTBUe C OPraHMYeCKMMHU U HeOpraHnyeCcKMMM KrciaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHble CIUPTHI. [leliCTBHMe 3TaHO/a U MeTaHO/Ia Ha OpPraHu3M YeJloBeKa.
Crioco6bI 1osiyueHUst ¥ IpUMeHeHre OZHOATOMHBIX CITUPTOB.



[TpocTeie 3¢upel, HOMeHKIAaTypa ¥ n3oMmepusi. OcobeHHOCTH HU3NUECKUX U XUMUYECKHX
CBOMWCTB.

MHoroaTtomHble CIUPTBl — STWAEHIIMKOIb U TMLepuH. dusnueckre U XUMHUYECKUe
CBOMCTBA: peakLMM 3aMellleHusl, B3auMOJelCTBHMe C OpraHUYeCKMMHW M HeOopraHu4eCKUMU
KHUC/I0TaMH, KaueCcTBeHHasl peakljysi HA MHOTroOaTOMHble CUPTHI. [IpeicTaBieHre 0 MexaHH3Me
peakuLyii HyK/eo(pUIbHOTO 3ameltjeHus. [leiicTBre Ha opraHu3M uesoBeka. CriocoObl mosyueHust
Y TIpUMEeHeHVe MHOT0aTOMHBIX CITMPTOB.

®enon. CTpoeHre MOJIEKY/IbI, B3aUMHOE BIMSIHHUE THIPOKCOTPYIBI M OeH30/IbHOTO sifipa.
dusnyeckue cBoiictBa (eHoma. OcobeHHOCTH XMMHUECKMX CBOWCTB (peHona. KauecTBeHHBIE
peaki Ha ¢eHon. TokcuuHocTh (eHoma. CriocoObl MosyueHHsi U TIpUMeHeHHe (eHora.
deHondopmanberuiHas CMoa.

KapOoHW/IbHBIE COeAMHEHUSI — albJeTUAbl U KETOHbI. JJIEKTPOHHOE CTPOeHHe
KapOOHUIBHOM rpymmnbl. ['oMonoruueckue psiibl aibJeruioB W KeTOHOB, obujasi (opmyiia,
v30Mepuss U HOMeHK/aTypa. dusmueckue CBOWCTBA ajbJeruZioB U KETOHOB. XUMHYECKHUe
CBOWMCTBA abJieTHJOB M KETOHOB: peakluu npucoearHeHus. OKWCIeHUe asbJeru/oB,
KaueCTBeHHble peakl[UM Ha asbjeryzbl. CrocoObl MoydyeHWss W TIPUMeHeHHe asbJeri/ioB U
KEeTOHOB.

O[JHOOCHOBHBIE TIpejie/ibHble KapOOHOBble KUC/IOThL. OCOOEHHOCTH CTPOEHHSI MOJIeKYJl
KapOOHOBBIX KHC/IOT. M3omMepusi U HOMeHKaTtypa. Pusnueckrie CBOWCTBA OZHOOCHOBHBIX
Tipe/ie/IbHbIX KapOOHOBBIX KHUC/IOT. BoZOpOAHBIE CBSI3M MEXIY MOJIeKyJaMd KapOOHOBBIX
KHUCI0T. XMMUYeCKHe CBOWCTBA: KHUCJ/IOTHbIE CBOMCTBA, peaklusi 3Tepy(UKali{, peakLuu C
yJacTHeM YTJIeBOJOPOJAHOro pajgrKkana. OcobeHHOCTH CBOWMCTB MypaBbMHOMN KUCIOTHL [ToHsATHE
0 MPOM3BOAHBIX KAPOOHOBBIX KMCJIOT — CJIOKHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcobeHHOCTH CBOWMCTB HeTpeZie/TbHbIX U apOMaTHUeCKHUX KapOOHOBBIX KUC/IOT, JUKapOOHOBBIX
KWCJIOT, TH/IPOKCHUKApOOHOBBIX KUCIOT. IlpeicTaBUTEN BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasi, TAJbMUTHHOBAs, OJIEMHOBAsi, /UHO/e8ds, /AUHO/NeHO8dss KUC/IOTHL. CrocoObI
TIOTyYeHHsI ¥ TIpUMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxxsble 3¢upsbl. ['oMosoruueckuii psiz, obias ¢popmyra, U3oMepusi U HOMEHK/IaTypa.
dusnyeckre U XMMUUeCKHe CBOMCTBA: TMAPOJIM3 B KMC/ION U 11]eJIOUHOM Ccpejie.

JKupel. CTpoeHue, ¢u3nueckue U XMMHUUYeCKUe CBOMCTBA JKHUPOB: THJPOJU3 B KUCJIONW U
11es10uHoM cpesie. OCOOEHHOCTH CBOWCTB >KUPOB, COZIEPIKAIIUX OCTATKU HeTpeZie/TbHbIX KUPHBIX
KUCJIOT. JKUpHLI B TIPUPOZE.

MBbI/Ia KaK COJTH BBICIIMX KapGOHOBBIX KMC/IOT, UX MOKOLIee [IefiCTBHe.

OOmast  xapakTepucTHKa yryeBogoB. Kiaccudukaius yrieBosioB (MOHO-, [OU- U
nosmcaxapuzibl). MoHocaxapuzbl: TJIFOKO3a, (PYKTO3a, rajgakro3a, pubo3a, Ae30kcupubo3a.
dusnyeckue CBOWCTBA U HaxoxJeHWe B rmpupofe. PoTtocuHTe3. XUMHUYeCKHe CBOWCTBa
[JIFOKO3bl: peaklMyd C ydyaCTUEM COMPTOBBIX M  albJeruJHOM TpYII, CIUPTOBOE W
MOJIOUHOKHCIoe OpoykeHue. IIpuMeHeHUe TJIOKO3bl, €€ 3HaueHWe B JKU3He[esTe/IbHOCTH
opraHusma. /[lucaxapujpl: caxapo3a, MajbTO3a U JakTo3a. BoccraHaBmMBarolye |
HeBOCCTaHaB/uBawlue aucaxapugel. ['maponus gucaxapuzoB. HaxoxzaeHue B mnpupoge U
npuMeHeHre. [lonmcaxapuzibl: Kpaxmas, IVIMKOTeH U Le/ntoso3a. CTpoeHHe MakpOMOJIeKYJT
Kpaxmasa, [JMKOTeHa U 1e/ulto/103bl. Pusruyeckue CBOMCTBA KpaxMmasa U Lie/UTHOJIO3BI.
XyMuyeckue CBOMCTBA Kpaxmasa: MApOJM3, KaueCTBeHHas peaklys C UOJOM. XUMHYeCKUe
CBOWMCTBA 11eJUTI0JI03bI: TU/IPOIU3, TT0/TyueHue 3(HpoB Lie/tono3bl. [ToHsATHe 00 HCKYCCTBEHHBIX
BOJIOKHAaXx (BUCKO3a, aLleTaTHbIM IIE/IK).



OKCIiepuMeHTaibHble MeTO/bl M3yuyeHUs BellleCTB M WX MpeBpallleHHi: pacTBOPHUMOCTb
pa3/MYHbIX CIUMPTOB B BOJE, B3aUMOJENMCTBHE 3TaHO/MAa C HAaTpUeM, OKHC/IeHHe STHU/I0BOTO
CnvpTa B aJbJeryji Ha packaléHHOW MeJHON IIPOBOJIOKe, OKHC/IeHWe STWU/I0BOr0 CIHPTa
JIMXpPOMaTOM Kasiusi (BO3MOXXHO MCIIO/Ib30BaHKe BU/jeOMaTepHasioB), KaueCTBeHHbIe peakiui Ha
anbzerusibl (¢ ruapokcugom auammuHcepebpa(l) u rugpokcugom meau(Il)), peakiys ravieprHa
¢ ruapokcugom meau(1l), xumuyeckre CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI, B3aUMO/1eliCTBUe
pacTBopa Tr0Ko3bl ¢ rugpokcuzoMm meau(Il), B3aumogelicTBe Kpaxmasia C UOJOM, pellieHre
9KCIIePUMEHTa/IbHBIX 3afiau 110 TeMaM «CriupThl U (heHoJTb», «KapboHoBBIe KUCTOTHI. CI0XKHBIE

3QUpHbI».
A3o0TcopepKalye opraHuyecKie coe{MHeHN.
AMUHBI — oOpraHuueckde TIpoW3BOJHble aMMmuaka. Kiaccudukauuss amMHUHOB:

anuidatryeckue U apoMaThyeckue; repBUYHble, BTOPUYHbIE U TpeTUuHble. CTpOeHHe MOJIeKYI,
obmiasi ¢hopmysa, “30Mepusi, HOMEHK/IaTypa UM (u3nyeckude CBOWCTBa. XMMHUUeCKOe CBOMCTBA
anvpaTUUeCKUX aMUHOB: OCHOBHbIe CBOMCTBA, ajlKW/IMpOBaHWe, B3aMMO/ENHCTBUe MepPBUUHBIX
aMMHOB C a30TUCTOW KUC/I0TOM. COoMY afKU1aMMOHMSL.

AHWIVH — IIpe/iCTaBUTe/Ib aMUHOB apoMaTH4eckoro psjga. CtpoeHue aHwivHa. B3aumMHoe
B/IMSIHUE TPYII aTOMOB B MoOJieKyJie aHW/IMHA. OCOOeHHOCTH XMMHUYECKMX CBOMCTB aHW/IMHA.
KauecTBeHHble peakiyi Ha aHWIMH. CriocoObl TMOMy4YeHUs] W TIpUMeHeHHe anrugaThyecKux
amMuHOB. [To/TyueHre aHU/TMHA U3 HUTPOOeH30J1a.

AmuHokucnoTel. Homenknatypa u u3somepus. OThe/bHble TpeACTaBUTeNM  O-
aMUHOKUCJIOT: TJIMLMH, ajaHuH. Pu3nueckue CBOMCTBA aMMHOKUC/IOT. XUMHUUeCKHWe CBOMCTBA
aMMHOKHUC/IOT KakK aM(OTepHbIX OpraHMYeCcKUX COeJVHEHWH, peakLys IOJUKOH/eHCaly,
obpasoBaHue MenTUAHON CBsA3U. bronornyeckoe 3HaueHue aMUHOKWC/IOT. CHHTe3 U TH/POJIU3
TN TU/IOB.

benku kak mnpupojHble mnonuMepsl. [lepBuuHasi, BTOpUUYHAsh U TpPeTHUHas CTPYKTypa
OenkoB. XuMHUUecKrde CBOMCTBa Oe/KOB: TMIPOJIM3, [eHaTypalys, KaueCTBeHHble pPeakluh Ha
Oenkw.

OKCIlepuMeHTa/ibHble MeTO/bl U3yueHUsl BellecTB U WX IpeBpallleHuild: pacTBOpeHHe
OenkoB B BO/jle, JleHaTypalusi Oe/KoB MpPU HarpeBaHUM, LIBeTHbIEe peaKlu Ha Oesku, pelieHHe
SKCepUMeHTalbHbIX 33/lady [0 TeMaM «A30Tcojep)kalljie OpraHh4yeckue COeUHEHUs» U
«Pacrno3HaBaHue opraHUYeCcKuX CoeIMHeHU».

BbICOKOMOJIEKY/IAPHBIE COeAMHEeHUS.

OCHOBHbIE TIOHATHS XUMUM BBICOKOMOJIEKY/ISIPHBIX COeJUHEHUIl: MOHOMep, MOIUMep,
CTPYKTYpHOe 3BeHO, CTeleHb II0JIMMepU3aluM, CpefHsst MosieKy/spHasg macca. OCHOBHbIe
MeTO/Ibl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUU — MOJIMMepH3aLiyis U MOJIMKOHeHCaLysl.

[TonvmepHsle MaTepuasbl. [TnacTmaccel (monusTuneH, TIOJIMIIPOIIUIEH,
TI0JIMBUHUIX/IOPU], TMOJINCTUPOII, M0JIMMeTH/IMeTaKpuar, MoJIMKapOOoHaTHI,
noMu3TUeHTepedTanaT). Y THUau3alys 1 nepepaboTka rniacTyka.

OnacToMepbl: HaTypaJbHbI KayuyK, CHUHTeTHUecKhue Kayuyyku (OyTa[ueHOBBIH,
XJIOpOTPEHOBBIN, U30TIPEHOBBIN) U CU/IMKOHBI. Pe3nHa.

Bonokna: HaTypa/ibHble (XJIONOK, IIepCTh, LIEMK), UCKYCCTBeHHble (BMCKO3a, aljeTaTHOoe
BOJIOKHO), CUHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tonmumepsl  crieliMaJbHOTO  HasHaueHus (TesioH, KeBap, 3JIEKTPOMNPOBOJSILUE
To/IMMephbl, OMopassiaraeMble TIOIMMeEpBb).



OKcIiepuMeHTa/ibHble MeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3llaMyd TIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMAcC, KayuyyKoB, pellleHHe
9KCMepUMeHTabHbBIX 3a/iau 1o TeMe «Pacro3HaBaHue M1aCTMacC v BOJIOKOH».

PacuétHble 3aaumn.

HaxoxeHre MoneKy/isipHO (opMy/ibl OPraHuueckoro CoeJUHeHUsI TI0 MaCCOBBIM ZI0JISIM
3/7IEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOX/eHHe MOJeKYJSIPHOM (OpPMYyJibl OPraHU4YecKoro
coevHeHUs: 10 Macce (00BbEMY) TIPOYKTOB CrOpaHHsi, O KOJIMYeCTBY BelljecTBa (Macce,
00bEMY) TTPOAYKTOB PeaKI[UH W/UIM UCXOJHBIX BEI|eCTB, yCTaHOBJIeHWe CTPYKTYPHOUM (hOpPMYJIbI
OpPraHWUYeCKOro Bell[eCTBAa Ha OCHOBE ero XMMWYECKHMX CBOWCTB WM CMOCOOOB TMOMydeHus,
oripejiesieHUe OJIM BbIX0/la MPOJyKTa peakliiy OT TeOpPeTUUeCKH BO3MOXKHOTO.

MexmpeMeTHbIe CBSI3U.

Peanuzaiusi MeXXmnpeJMeTHBIX CBsI3el TpU U3yueHWM OpraHuueckoi xumuu B 10 Kacce
OCYIIIeCTBJISIETCS Uepe3 MCIO/b30BaHUE KakK OOIIMX eCcTeCTBeHHO-HAyUHBbIX TOHSTHH, TaK U
TIOHSATUM, IPUHATBIX B OT/e/IbHBIX MPeIMeTax eCTeCTBeHHO-HayUHOT0 LIUK/Ia.

OO11e ecTeCTBeHHO-Hay4Hble TIOHSITHS: sIBJieHWe, HayuHbId (DakT, TUIIOTe3a, TeOopws,
3aKOH, aHa/i3, CHMHTe3, KiacCuUKaius, HabroeHue, W3MepeHue, SKCIepUMEHT, MOZeb,
MO/le/TUpOBaHue.

dusuKa: Marepusi, aToM, 3JeKTPOH, MPOTOH, HEUTPOH, MOJIeKysa, >SHepreTuuyecKuil
yYpPOBeHb, BEIeCTBO, Tel0, 00bEM, arperaTHOe COCTOSTHME BeILecTBa, (puU3UUYecKre BeTMUHUHBI,
eIMHULIbI U3MepPeHHs1, CKOPOCTb, SHEPTHsi, Macca.

Buonorusi: KyeTka, opraHusM, 3KocucreMa, 6uocdepa, MeTaboM3M, Hac/eACTBEHHOCTh,
aBTOTPO(HBIH U TeTepoTpOo(HBI TUIT TIUTaHWS, Opo>keHue, (OTOCHHTE3, AbIXaHHWe, OeJIKH,
YTJIEBO/IbI, )KUPbI, HYK/IEMHOBbIE KHUC/IOThI, (hepPMEHTHI.

I'eorpadusi: mosie3Hble UCKOMaeMble, TOTI/IMBO.

TexHO/IOrUs: TIUILeBbIe MPO/yKThl, OCHOBBI paljMOHAILHOTO MUTAHKs, MOIOLI[1e CPe/CTBa,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHM HA
YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHNA

JINHHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBHMM C CUCTEMHO-[eATebHOCTHBIM TOJAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3y/bTaTOB OCBOEHHsI TipegMeTa «XWMHs» Ha YPOBHe cpefgHero o0ijero o6pa3oBaHUs
BbI/Ie/IEHBI C/IeAYIOIIe COCTAaBJISAION[Me: OCO3HAaHHe 00yUaroIMMHUCS POCCUHCKON TPayKJaHCKOMH
WJEHTUYHOCTH; TOTOBHOCTb K CaMOPAa3BUTHIO, CaMOCTOSITEJIbBHOCTA M CaMOOIpe/ie/leHHI0;
Ha/lMuie MOTHBAllUM K OOYyYeHHIO; TOTOBHOCTb U  CIOCOOHOCTH  OOydarommxcs
PYKOBOZICTBOBATLCsl TMPHUHATBIMUA B OOIleCTBe MpaBW/aMH W HOpMaMH TIOBeZIeHUsI; Ha/lhuue
TIPABOCO3HAHUS, IKOJIOTUUECKON KyJ/IbTYPhI; CIIOCOOHOCTb CTaBUTh LI€JTU U CTPOUTH >KHU3HEHHBIe
TI/IaHBbI.

JIMUHOCTHBIE pe3y/ibTaTbl OCBOEHUs TpeiMeTa «XUMHUs» OTPaKaloT CPOPMHUPOBAHHOCTh
OTIbITa MO3HABATeTbHOMN U MPAKTUUECKOW [IesITe/TbHOCTH 00YUaroIIuXCsl B TIPOLiecce peaTnu3aljiu
obpa3oBaTe/TbHOM /1eATe/TbHOCTH.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS MpeaMeTa «XUMHUs» OTpa)karoT COPMUPOBAHHOCTH
OTTBbITa TI03HABATE/ILHON U MPAKTHUECKOH AeATeTbHOCTH 00yJaroluxcsi B MPOIiecce peann3ayn
oOpa3oBaTe/bHOM JIeaTeIbHOCTH, B TOM UHC/IE B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHMA:

0CO3HaHUsI 00YYAIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX TMPaB M 00513aHHOCTeH, yBaXKeHHUs K
3aKOHY U MPaBOMOPSIAKY;

Tpe/iCTaB/eHUs] O COLMaJbHBIX HOpMax W TpaBUaX MEeXJIMYHOCTHBIX OTHOILIEHWN B
KOJI/IeKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU JIeSTe/TbHOCTH TIPU CO3/IaHUU yUeOHBIX MPOEKTOB,
pellieHny yueOHBIX U TT03HaBaTeIbHBIX 3a/1ay, BBIMOTHEHUM XMMUUYECKUX KCIIEPUMEHTOB;

CMIOCOOHOCTHU TIOHMMATh Y TMPUHUMAaTh MOTHBBI, HAMEPEeHUs], TIOTUKY U apryMeHThI APYTHUX
TIPU aHa/IM3e Pa3/InYHbIX BUJIOB YUeOHOM /edaTeTbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHUA:

L[EHHOCTHOTO OTHOLLEHUSI K HCTOPUYECKOMY M HAyYHOMY Hac/IeJUI0 OTeyeCTBEHHOU
XUMUY;

YBa)K€HUsI K TIPOIIeCCy TBOpPYECTBa B 00/1aCTH TEOPUM W TPAKTUUECKOTO TPUIOKEHUS
XUMUH, OCO3HAHWS TOTO, UTO JlaHHbIe HAYKd €CTh Ppe3y/bTaT /JIUTENbHBIX HaOJI0/IeHnH,
KPOTMOT/IMBBIX SKCIIePUMEHTaIbHbIX TIOMCKOB, TTOCTOSTHHOT'O TPY/la YYEHBIX U PAKTUKOB;

MHTepeca U TI03HaBaTe/JbHbIX MOTHMBOB B TIOJIyYeHHMM U TIOC/EAyIOleM aHaau3e
r“H(OpMal1H 0 MepeJoBbIX JOCTU)KEHUSIX COBPEMEHHOM 0TeueCTBeHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'0 CO3HAHMS, STUUYECKOT0 NTOBE/IeHHSI;

CIIOCOOHOCTH  OL|eHWBAThb CUTYal[dH, CBsI3aHHble C XUMHUECKUMH SIBJIEHUSIMH, W
MPUHUMATh OCO3HaHHbIE pellleHHsl, OPUEHTUPYSCb Ha MOpaJbHO-HPABCTBEHHblIE HOPMbI U
LIeHHOCTH;

TFOTOBHOCTH OLIeHMBaThb CBOE TIOBeJeHWEe W TOCTYNKU CBOUX TOBapUILed C TO3WLIUN
HPaBCTBEHHBIX U MPABOBbIX HOPM U C YUETOM OCO3HaHUSI MOC/Ie[CTBHM TTOCTYIIKOB,;

4) hbopMupoBaHuUs KyJIbTYPbI 3/J0POBbsI:

TIOHMMaHUs L[eHHOCTell 370poBoro u Oe3oracHoro obpasa >KU3HU, HeoOXOJUMOCTU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (hM3UUeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;



cobOsrofieHnst TIpaBU/T 0e30TacHOTO OOpalljeHusi C BeleCTBaMd B OBITY, MOBCEIHEBHOU
)KU3HU, B TPY/IOBOH /1eTe/IbHOCTH;

TMOHUMAaHUsS I1IeHHOCTH TIpaBWI WHAWBHAYaJbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBe/JIeHUsI B CUTYaLUsX, YTPOXKAIOLLMX 3/J0POBbIO Y >KWU3HU JIHO/Iel;

OCO3HaHUsI TIOC/Ee/CTBUM W HENpUsTUs BPeJHBIX TMPUBbIYEK (yroTpeb/ieHUs aKoroJis,
HapKOTHKOB, KypeHusl);

5) TPyAOBOr0 BOCIIUTAHUS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B yueOHO-MCC/Iel0BaTeNbCKOW /IesiTe/TbHOCTH,
0011[eCTBEHHO T10J1€3HOM, TBOPUECKOM 1 IPYTHX BU/IaX AesTebHOCTY;

YCTaHOBKM Ha aKTHWBHOE ydYaCcTHe B peIlleHWH TMpaKTUUeCcKux 3ajad CoLMaabHOMN
HarpaB/IeHHOCTH (B paMKaxX CBO€ro Kjacca, LIKOJIbI);

VHTepeca K IMpakKTUUecKoMy M3y4yeHHIO Npodeccuid pa3iuyHOro pojia, B TOM UHUC/e Ha
OCHOBe TIpUMeHeHUs TIPeJMeTHBIX 3HaHUM T10 XUMUWY;

YBa)KeHUs K TPYAY, JIIOJSAM TPyZa U pe3ysbTaTaM TPY/0BOM /leATe/IbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WH/AVBH/yaJbHOM TpaekTopuy 00pa3oBaHus,
Oyayuieild mpodeccuy M peanu3alyi COOCTBEHHBIX YKM3HEHHBIX TVIAHOB C YUETOM JIMUHOCTHBIX
WHTEPeCoB, CIIOCOOHOCTel K XUMUH, UHTEPECOB U MOTpebHOCTel 0011eCTBa;

6) 3K0/10rMuYecKoro BOCIIUTAHMSA:

9KOJIOTUYeCKH 11e71ec000pa3HOro OTHOIIEHUs K MPUpPO/ie KaK UCTOYHHKY CYIIleCTBOBAHHUS
>KU3HU Ha 3emiie;

TIOHMMaHUs 171006a7bHOTO XapaKTepa KO0JIOTHUeCKUX TMpobsieM, BIUSTHUS SKOHOMUUECKUX
TPOLIECCOB Ha COCTOSTHUE TIPUPOHOU U COL[MaTbHOM CpeJibl;

0CO3HaHUs He0OXOIMMOCTH UCIIO/Ib30BaHUs JOCTI)KEHUH XUMUU [IJIs1 pellieHs] BOTIPOCOB
paLMOHaIbHOTO MPUPO/I0TI0/Ib30BaHUS;

aKTUBHOT'O HEMNpUATHSA JeWCTBUW, NMPUHOCALMX BpeJ OKpY)Karolled MPUPOAHOW cpepe,
yMeHHsI TTPOTHO3UPOBaTh HeO/IarornpusTHbIe SKOJIOTHUeCKHe TIOC/Ie/ICTBHS TMPeATPUHUMAeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/IMyusi Pa3BUTOTO 5KOJIOTUUECKOTO MBILUIeHUs], 3KOJOTMUeCKOW KYJbTYpPbl, OMbITA
JlesiTeTbHOCTU  9KOJIOTUYECKOM — HarpaB/IeHHOCTH, YMEHUsi pPYKOBOZCTBOBaTbCS HMH B
TI03HaBaTebHOW, KOMMYHHUKATHBHOMN U COLIMA/IbHOM MPAKTHKe, CIOCOOHOCTH M YMEHUs! aKTHBHO
TIPOTHUBOCTOSITh UZe0/I0TMH XeMo(hoOuH;

7) HeHHOCTH Hay4YHOr'0 N03HAHHUSA:

MHUPOBO33DEHUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSI HaykKu U
0011[eCTBEHHOU TIPAaKTHKH;

MOHMMaHUs creluUKA XUMHUMA KaK HayKl, OCO3HaHWsl e€é poju B (OPMUPOBAHUM
PaL[MOHATBHOTO HAYYHOTO MBIILJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHuUs] 00 OKpY)KaroleM
MHUpe KaK O eJWHCTBe TPUPOAbI W uesioBeKa, B TO3HAHWU TPUPO/HBIX 3aKOHOMEDHOCTed U
pelieHUH TIpo6JieM cOXpaHeHus! IPUPOAHOTO PaBHOBECHS;

yOexxiéHHOCTH B 0CO00M 3HAUMMOCTM XMMHH [/ COBPEMEHHOM LVBWIM3alUd: B eé
T'YMaHUCTUYECKOW HarpaB/eHHOCTU W Ba)XXHOM POJIM B CO3[]JaHMM HOBOUW 0a3bl MaTepHhabHOMN
KyJIbTYPBI, B pellieHnH r100anbHbIX TPo0IeM yCTOMUMBOTO pa3BUTHS UeI0BeYeCcTBa — ChIPHEBOM,
JHEPreTUYecKol, TIMIIIEBOM W 3KOJOTWYEeCKOW 0e30macHOCTH, B PAa3BUTHUM  MEJAWLMHBI,
obecrieueHUH yCIOBUI YCTIELTHOTO TPYZAA W SKOJIOTHUeCKH KOM(MOPTHOMN KU3HU KaXKAOTO UjieHa
o011iecTBa;

eCTeCTBeHHO-HayuyHOW TIPAaMOTHOCTU: TIOHMMaHHUSI CYIL[HOCTH MeETO/IOB TI03HaHUS,
UICTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX, CIIOCOOHOCTH MCII0/b30BaTh IMOayvyaeMble 3HaHUS /IS



aHanM3a U OOBSICHEHUsI sIBJIEHUH OKPY)KAIOIIero MUpa W TPOUCXOMAIIMX B HEM H3MEHEHHH,
yMeHHUs JiesiaTb 000CHOBaHHBIE 3aK/TIOUEHHsT HA OCHOBE HayuHbIX ()aKTOB M UMEIOIINXCS JaHHBIX
C L|eJIBIO TIO/TyUeHHsI J0CTOBEPHBIX BHIBOZIOB,;

CIOCOOHOCTHM CaMOCTOSITE/TbHO UCIIO/Ib30BaTh XMMUUeCKHe 3HaHUSI [|/Isl PellieHus podJiemM
B peasibHbIX )KU3HEHHBIX CUTYaI[UX;

WHTEepeca K TI03HaHMI0, UCC/Ie0BaTeIbCKOU JeATe/TbHOCTY;

TOTOBHOCTA W CIOCOOHOCTH K HerpepbiBHOMY 00pa30oBaHHI0O U CaMOOOpa30BaHUIO, K
AaKTUBHOMY TIOJTyU€HMIO HOBBIX 3HAaHMM 10 XUMWUHM B COOTBETCTBUM C >KU3HEHHBIMH
NoTpeOHOCTSIMU;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3iMuHbIX cdepax MpodecCHOHATBHOM
JieTeIbHOCTH.

METAITPEJMETHBIE PE3YJ/IbTATbI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHHSI MPOrpPaMMbl 10 XUMHM Ha YPOBHe CpeJHero
o6111ero oOpa3oBaHus BK/IIOUATOT:

3HauMMble [yiss (OPMUPOBAHUS MHPOBO33PEHUS O0YYAIOLIUXCS MEXIUCIIUTITMHADHbIE
(MeXXTpeiMeTHBIE) 00IIleHayUHbIe TIOHSATHS, OTPa’KaroIIye 1[eJIOCTHOCTb HayYHOM KapTHHBI MUpa
¥ crielpKy MeTO/I0B TI03HAHMsI, UCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEI|eCTBO,
JHeprus, sBJeHHe, MPOLeCcC, CUCTeMa, HayuHbIA (DAKT, TPUHLWII, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopwsl, MCCIeZioBaHue, Hab/rojeHre, h3MepeHne, SKCIIePUMEHT U [IpyTHe);

yVHUBepCa/ibHble  yueOHble  flelicTBUST  (TIO3HABaTe/lbHbIE,  KOMMYHHKAaTHUBHBIE,
peryasTvBHbIe), obecrieurBatoie ¢GopMHUpoBaHHe (YHKI[MOHAJILHOM TPaMOTHOCTH U
COL[MA/IbHOW KOMITeTeHIIUH 00yUaroIIuXCsi;

CIOCOOHOCTh ~ OOYYarOIMXCS  WCI0/Ib30BaThb ~ OCBOEHHBIE  MEXAWCIUIUTUHADHbIE,
MHUPOBO33pDeHUECKHe 3HaHWsS W YHHUBepca/lbHble yueOHbIe [eHCTBUS B TIO3HAaBaTeJIbHOM U
COLManbHOM NPaKTHKe.

MeranpemMeTHble pe3y/bTaThl OTPAXKAlOT OBJIa/leHWe YHUBEPCATbHBIMUA yueOHBIMU
TI03HaBaTeIbHbIMU, KOMMYHUKAaTUBHBIMU U PETY/ISTUBHBIMU JI€HICTBUSIMH.

ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

1) 6a30BbIe JIOrHUECKHE JeHCTBUA:

CaMOCTOSITe/IbHO (POPMY/IMPOBaTh W aKTya/lW3UpOBaTh NpPoOIeMy, pacCcMaTpUBaTh eé
BCECTOPOHHE;

oripefiesisiTh 1| [IesiTeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX [JOCTYKEHUS,
COOTHOCHUTh Pe3y/bTaThl IeATeTbHOCTH C MOCTaBJeHHLIMU LIe/ISIMU;

WCTIO/Ib30BaTh TIPU OCBOEHWW 3HAHWUM TIPUEMBI JIOTUUECKOTO MBbIIIEHUS: BhIIE/ISTh
XapakTepHble TIPU3HAKW TIOHATMM U yCTaHAB/IMBATb WX B3aUMOCBSI3b, HCIIOIH30BaTh
COOTBETCTBYIOLI[ME TTOHSATHS /7151 00bsSICHEHUsI OTJe/IbHBIX (PAKTOB U SIBJIEHUIA;

BbIOMPATh OCHOBAHUS U KDUTEPUH 151 K/TaCCU(BUKAIIIK BeIleCTB U XUMUUECKUX peaKLni;

yCTaHaB/IMBaTh MPUUMHHO-C/IeZICTBEHHBIE CBSI3U MEXK/y U3yUaeMbIMU SIBJIEHUSIMU;

CTPOUThH JIOTHUECKHE pacCyxeHus (WHIYKTUBHbIe, MeNyKTUBHbIE, TI0 AaHAJOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUMsI B PACCMaTpPUBAaeMbIX sIB/IEHUSIX, (hOPMY/IUPOBATh
BBIBO/IbI U 3aK/TFOUEHHUS;

TIPUMEHSITb B TIPOLecce TIO3HAHUS UCIIO/Ib3yeMble B XUMUU CUMBOJIMUECKHe (3HAKOBbIE)
MO/ie/i, TIpeo0pa30BbIBaTh MO/Ie/TbHbIe TIPeCTAB/IeHHS — XUMHUUECKUM 3HaK (CUMBOJI) 37IeMEHTa,



XUMudeckass (GopMmysa, ypaBHEHMEe XWUMHUECKOW peak[MM — TIpU pelIeHur yueOHBbIX
Mo3HaBaTe/bHLIX U TMPaKTUUeCKUX 3a/layu, MPUMEHSITh Ha3BaHHbIE MoO/ie/IbHble TIpe/[CTaB/IeHuUs
JI7ISI BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB U3yUaeMbIX BeIl|eCTB U XMMUUeCKUX PeaKIUi.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe JeHCTBHS:

BJIafleTb OCHOBaMH METO/IOB HAyYHOT'O TI03HAHMS BeIlleCTB U XUMHUUYECKUX PeaKi[vi;

dopmynmpoBaTh 1eld M 337ldauM  WCC/Ie[0BaHUs], WCTOb30BaTh TIIOCTaB/ieHHbIE U
CaMOCTOSITe/TbHO C(HOPMY/TUPOBaHHbIE BOTIPOCHI B KaueCTBe WHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ju1s1 (hOPMHUPOBAHUS TUTIOTE3bI 110 MIPOBEPKE MPaBU/IbHOCTH BhICKA3bIBAEMbIX CYIKIE€HHM;

B/IQ/IeTh HaBBIKAMH CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHUS WM TPOBEJEeHUs YYEHUUECKUX
9KCTIePUMEHTOB, COBEPIIIEHCTBOBATh YMeHHs1 Hab/F0/IaTh 3a XOZIOM TIpoIiecca, CaMOCTOSITe/TbHO
NIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMysupoBaTh 000OIIEHHST W BBIBOABI OTHOCHTETBHO
JIOCTOBEPHOCTH pe3y/bTaTOB MCC/Ie[IOBAHUSI, COCTAB/IATL 0O0CHOBAHHBIM OTUET O TPO/IeTAHHOMN
pabore;

NproOpeTaTh OMBIT YUYEHUUECKOW HCCIe0OBaTe/IbCKOM U TIPOEKTHOM ZIesiTe/TbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METOZOB pelleHust
TIPAKTUYeCKUX 3a/1a4, TPUMEHEeHUI0 PAa3/InYHbIX METO/IOB MIO3HAHMUSI.

3) pabora c undopmarueii:

OPUEHTUPOBATbCSI B  Ppa3/MUHbIX MCTOYHMKaX UWHMOpMalyy (Hay4HO-TIOMNY/isspHast
JUTepaTypa XWMHYECKOTO COJIep)KaHHUsl, CIpaBOuYHble T0COOUs, pecypcbl HTepHeTa),
aHa/IM3UpOBaTh WHGOPMAI[MIO Ppa3/UUHbIX BUZAOB W (OPM TMpe/CTaB/ieHUs], KPUTHUECKU
OLIEHHBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUHUBOCTE;

dbopmynMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO/bl TPU TOWCKe U oTOope
vHpopMaLyy, HeoOXOAUMOM [Jisl BBITTOJIHEHUS yueOHbIX 3a7iau orpeie/IEHHOTO TUTIa,;

nprobpeTaTh OMBIT UCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA U
Pa3/INYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITE/ILHO BbIOMpPATh ONTHUMAabHYIO0 (OpMy Mpe/icTaBieHUs] UHPOPMAIUKU (CXeMBI,
rpaduKy, JUarpaMMbl, TaOMULIbI, PUCYHKH U JIDYTHE);

WCTIO/Ib30BaTh HayuHbIA $3bIK B KadyecTBe Cpe/cTBa Tpu paboTe C XUMHAYECKOU
vHbopMalieli: TPUMEHSITh MeXXIpeJMeTHble ((Pu3nueckue U MaTeMaTUuecKrhe) 3HaKu W
CUMBOJIBI, (hOpMYJIbI, abOpeBUaTyphbl, HOMEHK/IATYPY;

HCI10J/Ib30BATh 3HAKOBO-CHMMBOJ/IMUECKHE CpeCTBa HArJIAAHOCTH.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe y4e0HbIe /efiCTBHA:

3a/1aBaTh BOTIPOCHI 10 CYII[eCTBY 00CY>KJjaeMoii TeMbI B X0/ie IMajiora W/Win IUCKYCCHH,
BBbICKa3bIBaTh Ujier, GOpMy/IMPOBATh CBOU MPe/JI0KeHHsI OTHOCUTE/ILHO BbITIO/IHEHUS
rpe/iJIOKeHHOW 3a/lauu;

BBICTYNaTh C Mpe3eHTal[ueli pe3y/bTaTOB IMO3HaBaTeIbHOU AesiTebHOCTH, MOJyUYeHHbIX
CaMOCTOSITe/IbHO WM COBMECTHO CO CBEePCTHHKAMM TP  BBINOJHEHUHM XHMUUECKOIo
JKCTIepUMeHTa, TMpaKTHUeCcKol paboTbl 1O MCC/eIOBaHUI0 CBONCTB M3y4yaeMbIX BeIleCTB,
peanu3aly yuyebHOro rpoekTa, ¥ (OpMYIMPOBATh BBHIBOZBI 10 pe3y/bTaTaM IPOBeAEHHBIX
WCCIIeIOBaHUM TTyTEM COT/IaCOBaHMSI TTO3ULUI B X0/ie 00CyX/IeHusl 1 0OMeHa MHeHUsIMU.



Pery1siTHBHBIE YHUBepPCaIbHBIE YUeOHbIe JeHCTBHUS:

CaMOCTOSITe/IbHO TIJIAHUPOBAaTh U OCYLIECTBJISITh CBOKO TO3HABATEbHYIO [eSITe/TbHOCTb,
orpefiesisisi eé 1eJid W 3aJaud, KOHTPOJIMPOBATh U T0 Mepe HeoOXOAMMOCTH KOPPEKTHPOBAaTh
Tipe/ijlaraeMblidi a/iTOPUTM [IeHCTBUM TIPU BBITIOJTHEHWHM yueOHbIX M HCC/IefoBaTe/IbCKUX 3afiau,
BbIOMpaTh Haubosiee 3 heKTUBHBIN CrIOCO6 UX pellleHHst C YUETOM TI0yYeHUsI HOBBIX 3HAHUM O
BeIlleCTBaX U XUMHUUECKUX PeaKlIUsX;

OCYILL[eCTB/ISITh CAMOKOHTPOJIb ZleATe/IbHOCTH Ha OCHOBE CaMOaHan3a v CaMOOLIeHKHU.

INPEJMETHBIE PE3YJ/IbTATbBI

[IpeameTHbIe pe3y/bTaThbl OCBOEHHS MPOrpaMMbl 110 XMMUW Ha YriybAEHHOM YpPOBHE Ha
ypOBHe cpefHero obiero obpa3oBaHHsi BK/IIOYAIOT crieljuduueckre s yueOHOTO mpeaMeTa
«XuMUsI» HayuyHble 3HaHWS, YMeHHUsI U CrocoObl eHCTBUI 10 OCBOEHUIO, WHTepIpeTalui U
nipeoOpa30BaHUI0 3HAHWM, BU/IbI [IeSITeJTbHOCTH T10 TOJTyUeHHI0 HOBOTO 3HaHUSI U TIPUMEHEeHHIO
3HAaHWM B DPAa3/IMYHBIX yueOHBbIX CUTYal[UsiX, a TaKXe B pealbHbIX >XU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C XUMHeH. B mporpamme o XWMUM TIpeIMETHBIE Pe3y/bTaThl TMPeCTaB/IeHbI TI0
roflaM U3yueHwus..

10 KJIACC

[TpeaMeTHBIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckast XUMHs» OTPaXkatoT:

chOpPMHPOBAHHOCTb TIPE/ICTaB/IEHU: O MeCTe W 3HaueHWW OpraHu4ecKou XUMHUU B
cHrcTeMe eCTeCTBEHHBbIX HayK U e€ posid B 00ecriedyeHnH YCTOMYMBOTO Pa3BUTHSI UesloBeYeCTBa B
pellieHny Tpo0JieM KOJIOTMUeCKOW, SHepreTHUYeCKOW W THIIeBod 0e30T1acHOCTH, B Pa3BUTHH
Me/IUI[UHBI, CO3/IaHUM HOBBIX MaTepHasioB, HOBBIX WMCTOUHWKOB JHEPTUH, B 00eCreueHuH
PaL[OHAIBHOTO TIPHUPO/IOTIO/B30BaHusA, B (POPMHUPOBAHMN MHPOBO33peHusi U 00IIel Ky/IbTyphI
yesloBeKa, a TakKKe OSKOJIOTHUECKHM OOOCHOBAaHHOTO OTHOILEHUsS K CBOEMY 3/I0POBBIO U
TIPUPOJHOU Cpe/e;

B/aJleHAe CHUCTEMOW XUMMWUYECKMX 3HaHWM, KOTOpas BKJIOUaeT: OCHOBOIOJararolue
TIOHATUSI — XUMWYEeCKU 371eMeHT, aToM, Siip0 U 3/eKTpoHHas obosoyka aroma, s-, p-, d-
aTOMHble OpOWTanmM, OCHOBHOE W BO30Y)KIEHHOE COCTOSIHUSI aTOMa, TMOpUIW3alisi aTOMHBIX
opbuTasieli, MOH, MOJIEKYyJla, BaJleHTHOCThb, 3JIEKTPOOTPULIATE/IbHOCTb, CTEleHb OKHC/IeHUS,
XUMUYecKasi CBsI3b, MOJIb, MOJIAPDHAas Macca, MOJISIPHbIA 00BEM, YI/IePOAHBINA CKesleT,
¢GbyHKUMOHaMbHAsA TPyINa, pajuKan, CTPYKTypHble (opMy/bl (pa3BEpHYTble, COKpalléHHbIE,
CKesleTHble), W30MepHusl CTPYKTypHasi U MPOCTPaHCTBeHHas (reomeTpuyeckasi, OITHYecKas),
V30Mepbl, TOMOJIOTUYECKUHN Psifi, TOMOJIOTH, YT/eBOJOPOJbI, KHUCIOPOJ- W a30TCOoeprKaljue
OpraHhvyecKre COeJMHeHHs, MOHOMEp, IOJMMep, CTPYKTYPDHOE 3BEHO, BbICOKOMOJIEKYJISIPHbIE
Ccoe/IMHEeHUsI; TeOpUM, 3aKOHbI (repuoauueckuii 3akoH [. V. MeHzieneeBa, Teopusi CTPOEHUs
opraHnueckux BellectB A. M. bytiepoBa, 3aKOH COXpaHeHMs1 MacChbl BellleCTB, 3aKOH
COXpaHeHHs1 U TpeBpallleHHsi SHEPruu TMpU XUMHUUYECKUX peaklusix), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHM, MHPOBO33DEeHUYeCKre 3HaHMs, JeXKallie B OCHOBe TOHUMaHUS
NMPUYUHHOCTU U CHUCTEMHOCTH XUMHYECKUX $IBJIEHWW; TMpeJCTaB/AeHUsI O MeXaHu3Max
XUMHUYECKUX peaklydd, TepMOJUHAMHUUECKUX UM KHWHETUUeCKUX 3aKOHOMEpDHOCTSIX HUX
MpOTeKaHusi, 0 B3aMMHOM BJIUSSHUM aTOMOB M TPYII aTOMOB B MoOJieKy/axX (MHAYKTUBHBIM U
Me3oMepHbI 3¢ dekThl, opueHTaHThl | U Il poza); ¢akronoruyeckre CBefieHUs] O CBOMCTBAX,
CoCTaBe, TIOJTyYeHUH ¥ 6e301acHOM MCII0/Ib30BaHUM Ba)KHEUIIIMX OpraHUueCKuX BelllecTB B ObITy



U TPAKTHUUECKOW [IeATeNIbHOCTH UeJOBeKa, OOIMX HayYHBIX TMPUHIUIIAX XWMHUYECKOTO
TIPOM3BO/ICTBA (Ha TIpUMepe TTPOU3BOACTBA METaHOJI1a, TlepepaboTKy He(hTH);

Cc(OpMHUPOBAHHOCTb YMEHUIA: BBISB/ISATh XapaKTepHble NIPU3HAKW MOHSATHH, YCTaHaBIUBAThb
MX B3aMMOCBSI3b, UCI0/Ib30BaTh COOTBETCTBYHOLL[ME ITOHSTHS TIPY ONKMCAaHUX COCTaBa, CTPOEeHHs U
CBOMCTB OpraHUYeCcKUX CoeIMHeHUl;

c(hOpMHPOBAHHOCTb YMEHUI:

VICTI0JIb30BaTh XMMUUECKYIO CUMBOJIUKY [I/Isl COCTaBJIeHUsI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) (hOPMy/ OpraHuyeCKUX BellecTs;

COCTaB/SITh  YpaBHEHWs] XMMHUUECKMX peakluii U pacKpbiBaTb UX CYIIHOCTb:
OKMCJINTeIbHO-BOCCTAHOBUTE/IbHBIX ~ peaklUMi IOCPeJCTBOM  COCTaB/I€HUs]  3/IeKTPOHHOIO
OamaHca 3TUX peakUWH, peakUUii HMOHHOTO OOMeHa MyTEéM COCTaBJIE€HUS WX TIOJHBIX U
COKpAII[EHHBIX UOHHBIX YPaBHEHUH;

V3roTaB/lvMBaTh MOJle/IM MOJEeKyJl OpraHWYecKHMX BelleCcTB /[y W/UIIOCTPaLMM UX
XMMHUYECKOT0 ¥ POCTPaHCTBEHHOT'O CTPOEHMUS;

c(hOpMHPOBAHHOCTh YMEHUI: YCTaHaBIUBAaTh MPUHA/AJIEXKXHOCTh U3yUeHHBIX OPraHUUeCKHUX
BeI[eCTB T0 UX COCTaBy U CTPOEHUIO K Orpe/ieIEHHOMY KJacCy/TpyIire coeJuHeHUM, 1aBaTb UM
Ha3BaHus Mo cucreMarnueckord HoMeHkatype (IUPAC) u npuBoguTh TPUBUAJIbHBIE Ha3BaHUS
/11 OTZe/bHBIX TpeJCTaBUTe/lel OpraHM4yecKuX BelecTB (STWIeH, aleTWIeH, TOJyoJ,
TJIMLIepUH, STUIEHIJIMKO/b, (eHos, ¢opmanbaerus, ateTanbJernfi, aleToH, MypaBbHHas
KWC/I0Ta, YKCyCHasl KWC/IOTa, CTeapyuHOBasl, OJIEMHOBas, IMaJbMUTHUHOBAsl KWC/IOTHI, TJIMLUH,
aJlaHvH, MaJ/ibT03a, (PPyKTO3a, aHW/IWH, JUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOJI U [PyTHe);

c(OpMHPOBAaHHOCTh YMEHHUsl OIpeJe/siTb BUJ XUMHUYECKOW CBSI3M B OPraHUUYECKHX
coejuHeHUsIX (KOBajieHTHasl MU UOHHasi CBsI3b, O- U TI-CBSI3b, BOJOPOJHAs CBSI3b);

chOpMHPOBAHHOCTh YMEHHUsl TPHUMEHSITh TOJIOKEeHUsI TEeOPUM CTPOEHUs] OpPraHUUYeCcKHX
BeriectB A. M. ByTtiiepoBa /it 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTpO€eHwUs;

Cc(OpMHPOBAHHOCTb yMEHHI XapaKTepu3oBaTb COCTaB, CTpoeHUe, (uU3nUeckre U
XUMUYeCKHe CBOMCTBA TUITMYHBIX Tpe/iCTaBUTe/el pa3/InyHbIX K/IaCCOB OPraHUUYeCcKUX BellecTB:
a/IKaHOB, 1[MK/I0a/KaHOB, Aa/IKEHOB, aJIKa/[MeHOB, aJKWHOB, ApOMaTUUeCKHX YIJIeBOZOPO/OB,
CTIUPTOB, a/bJErH/IOB, KETOHOB, KApOOHOBBIX KHC/IOT, TIPOCTBIX U CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOeJUHEHUH U aMUHOB, aMUHOKHUCJIOT, OE/TKOB, YT/IeBOZIOB (MOHO-, IV~ U TOJIMCaXapyu/ioB),
W/IIOCTPUPOBaTh T'eHeTUUYeCKyl) CBs3b MeXKAY HHMH YDaBHEHUSIMU COOTBETCTBYIOLLIHX
XUMUUECKUX PeakLUi C UCT0/b30BaHueM CTPYKTYPHBIX (OpMYJI;

Cc()OPMHUPOBAHHOCTb YME€HMsI TIO/ATBEP)KJATh Ha KOHKPETHbIX TIpMMepax XapakKTep
3aBUCUMOCTH DPeaKL[MIOHHOM CIIOCOOHOCTH OpPraHWYeCcKUX COeIMHEHHH OT KPaTHOCTH W THIIA
KOBaJIeHTHOM CBSI3U (0- U TI-CB$I31), B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIeKy/ax;

cOpMUPOBAHHOCTL YMEHMS XapaKTepHU30BaTb MCTOUHUKW YIJIeBOJOPOJHOTO ChIPbS
(HedTb, TIPUPOAHBIN Ta3, Yyrojb), CIIOCOOBI ero IepepaboTKM M MpaKTHUYecKoe MpHUMeHeHHe
TIPO/IYKTOB T1epepaboTKH;

chOpMUPOBAHHOCTh B/a/IeHUs] CHUCTEMOW 3HAaHUM O eCTeCTBEHHO-HayUHbIX MeTOo/ax
MO3HaHUSI — HAOMIONEeHUH, W3MEpPeHUH, MO/Ie/IMPOBaHUM, JKCrepuMeHTe (pealbHOM U
MBIC/IEHHOM) ¥ YMeHUs TIPUMEHSITb 3TU 3HaHMUS;

C(OPMHUPOBAHHOCTb ~ yYMEHHUsI TIPUMEHSITb  OCHOBHble  OMepaliid  MBICJIUTeTbHON
JiedTeJIbHOCTU — aHalu3 W CUHTEe3, CpaBHeHWe, 0000IeHWe, CHUCTeMATH3alui0, BbISB/IEHUE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBsi3el — /ISl U3yUYeHus! CBONCTB Bell[eCTB U XUMHUUeCKUX peaKLni;



c(OpPMHUPOBAHHOCTh YMEHHM: BBISIB/ISTH B3aUMOCBSI3b XUMHUUECKUX 3HaHUH C TTIOHATUSIMHU U
NIpe/ICTaB/IeHUsIMA  [IPYyTUX eCTeCTBeHHO-HAyUHbIX TpeAMEeTOB /st 0Oojiee  0CO3HAHHOTO
MOHUMaHUs CYIL[HOCTU MaTepuaabHOr0 eMHCTBA MHpA, MCIO0Jb30BaTh CUCTEMHbIe 3HAHUS TI0
OpPraHUYeCKOW XMMUH /i1l 00BbSICHEHUST U MPOTHO3UPOBAHUS SIBIEHUM, UMEIOLUX eCTeCTBeHHO-
HayUHYI0 TIPHUPOAY;

chOpPMHPOBAHHOCTb YMEHM: TPOBOAUTH pPAacyéTbl [0 XWUMHUUECKUM (opMynaMm U
yPaBHEHUSIM XUMHUECKUX peakIWii C KCI0/b30BaHUeM (M3UUYecKrX BeWUYWH (Macca, 00bémM
ra3oB, KOJMUYECTBO BeIIeCTBAa), XapaKTePHU3YIOL[UX BelleCTBa C KOJMYEeCTBEHHOW CTOPOHBI:
PACUETBI TI0 HaXOXK/IEHUI0 XMMUUYeCKOoW (hOpMyJibl BeljeCcTBa M0 U3BECTHBIM MAaCCOBBIM [IOJISIM
XUMUYECKHUX 3JIEMEHTOB, TIPO/IYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BEIeCTB;

chOopMHUPOBAHHOCTh YMEHU: TTPOrHO3UPOBaTh, aHA/M3UPOBaTh U OLIEHWBATh C TIO3ULUI
9KOJIOTUUECKOW 0e30MacHOCTH TOC/AeICTBUS OBITOBOM M TIPOM3BO/JCTBEHHOM /1€STE/IbHOCTH
ye/iOBeKa, CBSI3aHHOW C TepepabOTKOM BelleCcTB, HCII0/Ib30BaTh TIOJIyUeHHble 3HaHUSA /ISt
TIPUHSITHSI TPAMOTHBIX PellieHuH 1MpobsieM B CUTYaL[UsiX, CBSI3aHHBIX C XUMUel;

c(OpPMHUPOBAHHOCTh YMEHHM: CaMOCTOSITe/TbHO TJIAHUPOBATh M TIPOBOAUTH XUMHUeCKUN
9KCIIePUMEHT (T10/TyueHre U U3yueHre CBOWCTB OPraHUUeCKUX BellleCTB, KaueCTBeHHbIe PeaKiuu
YT7IeBOZIOPOZIOB  PA3/IMUHBIX K/IaCCOB W KUCJIOPO/CO/IEPIKAIUX OPraHUYeCKUX BeIecTB,
pellieHHe SKCIepUMEeHTa/lbHbIX 3a/lad [0 pacro3HaBaHUI0 OpPraHUUeCKWX BeIlecTB) C
cobmogeHreM mpaBwi  Oe3omacHoro obOpailieHHsi C  BelecTBaMM W J1abOpaTOPHBIM
obopyioBaHueM, (GopMyIUpOBaTh IieJib MCC/Ie[OBAHUS, TIPEJCTaB/ISITh B pa3/MuHON (opme
pe3y/ibTaThl 9KCIIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTb YMEHUI:

cobsrofaTh TIpaBW/Ia 3KOJIOTMUECKH 1]eieco00pa3HOoro moBefieHHs B OBITY W TPY/IOBOMU
JeSTeTbHOCTH B LIe/ISIX COXPAaHEHWs] CBOEro 370POBbs, OKPY’Karollled TPUPOJHOW Cpeibl U
JOCTIDKEHUS e€ YCTOMUMBOTO PAa3BUTHS;

OCO3HAaBaTh OMACHOCTb TOKCUUECKOTO [eWCTBHS Ha >KUBble OpPraHU3Mbl OIpefeéHHbIX
OpraHUYeCcKUX Bell[eCTB, MOHUMasi CMbIC/ roka3aress [11K;

aHa/IM3UpPOBaTh  1]€1eCO00Pa3HOCThL  TPUMEHeHUsT  OpraHMYecKuX  BeIIecTB B
TIPOMBIILIJIEHHOCTH U B OBITY C TOUKH 3PEeHHsI COOTHOILLIEHHUSI PUCK-TI0Jb3a;

chOpMHPOBAHHOCTb yMEHMI: OCYIeCTB/SATh LieJieHarpaB/eHHbI TMOUCK XUMUUYeCKOU
WHpOPMALIMK B pa3/IMUHBIX MCTOUHWKAX (HayuHas M yueOHO-HayuHasl JIdTepaTypa, Cpe/CTBa
MaccoBoi wuH(popmaiuu, VIHTepHeT W Apyrue), KPUTHUECKH AaHAIM3MPOBATh XUMHUECKYHO
uH(OpMalMio, TiepepadaThiBaTh €€ U UCIO/Ib30BaTh B COOTBETCTBUM C TOCTAB/IeHHOW y4eOHOM
3a/iayei.



TEMATHNYECKOE IVNTAHNPOBAHUE
10 K/TACC

KosinuecTBo 4yacoB J/IeKTPOHHbIEe
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
n/n NMporpaMmsbI Bcero Kourposeubie | IpakTuyeckue oOpa3oBare/bHbIE
paboThI paboThI pecypeni
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUM
[TpenmeT opraHnuyeckou xumuu. Teopust
1.1 CTPOEeHMs OpraHu4ecKux coefuHeHu A. M. 8
byrtneposa
Wtoro no paszgeny 8
Pa3pen 2. YrieBoaopobl
21 [IpenenbHbIe YIeBOAOPOIbI — aIKaHbI, .
L[MK/I0a/TKaHBI
59 HenpesienbHbIe yrieBOAOPO/bI: aKeHbI, 14 1
a/IKa/IeHbl, aKUHbI
2.3 ApomaTrueckue yrjieBoZ0opo/ibl (apeHbl) 8
54 [TpuposiHbIe NUCTOUHMKHU YTJIEBOJOPOZOB U X 4
nepepaboTka
2.5 ["anoreHnporsBoHbIe YTI/IeBOLOPOIOB 4 1
Wtoro no pa3peny 35
Pa3pen 3. Kuciopoacoaepikainjue opraniuyeckye CoeJUHeHUs
3.1 Crnptsl. deHon 11 1
3.2 KapOoHumbHbIE COeIUHEHUS: aTbAerubl U 21 1

KeToHbl. KapboHOBBIe KUC/IOTHI. CJI0)KHBIE




3¢upsl. 2Kupbl

3.3 YrneBogpl 9
Wtoro no paspeny 41
Pa3pen 4. A3oTcopepikaijye opraHnyecKue coeJuHeHUus

4.1 AmyHbI. AMUHOKHWCJIOTBI. besku 12
WNtoro no pa3zpeny 12

Paspen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHeHMS

5.1 BricokomosekynsipHble coeiUHeHNs 6

Wtoro no pa3peny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonunuecTBo
4acoB JJ/IeKTPOHHbIE
No h’[ Jdara P
Konr [[Tpak nudpoBbIe
n/ Tema ypoka U3yuyeH
- Bc | poib Tuue s oOpa3oBaTe/IbHbIe
ero | Hple (CKHe pecypchl
pabo [pabo
Tbl  [ThI
IIpegmet 1 3HaUeHUe bubmoreka LJOK
OpraHUYecKOoW XUMUH, https://m.edsoo.ru/00ae35e
TIpe/ICTaB/IeHUE O 1 02.09 |6
MHOroobpa3uu
OpraHUuYecKHX CoeJMHeHU!
OJIEKTPOHHOE CTPOeHUe bubmoreka LJOK
aToMa yriepo/ia (OCHOBHOe https://m.edsoo.ru/00ae35e
1 BO36YXEHHOe 6
YA 1 02.09
coctosiHusl). BaneHTHbIe
BO3MOJKHOCTH aTOMa
yrjepoza
XuMHuyeckas CBs3b B bubnuoreka IIOK
OpraHuy4yecKux https://m.edsoo.ru/00ae35e
coeIMHeHUsiX. MexaHU3Mbl 6
A ! 06.09
oOpa3oBaHus KOBa/leHTHOM
CBSI3H, CIIOCOOBI pa3pbiBa
CBsi3el
Teopusi CTpOeHHs! bubnuoreka IIOK
OpraHUUeCKHX CoeMHeHHiA 1 09.09 | https://m.edsoo.ru/00ae35e
A. M. BytnepoBa s
Bugbr nsomepuu: bubmoreka LJOK
CTPYKTypHas, https://m.edsoo.ru/00ae35e
6
MPOCTPaHCTBeHHas. 5
POTTP 1 09.09
OnekTpoHHbIe 3D PeKThI B
MOJIeKyJIaX OpraHu4eCcKux
CoeIMHEeHUI
IIpencrasnenue o bubmoreka LJOK
K/laccuukauuy u https://m.edsoo.ru/00ae35e
CHCTeMaTHUeCKast 1 13.09 |6
HomeHk/atypa (IUPAC)
OpraHUYeCcKHX BelecTB




Knaccudukanys peakiyii B
OpraHuYecKol XUMUU

16.0

bubmioTeka LIOK
https://m.edsoo.ru/00ae35e6

Cucrematusanus u
00600611]eH1e 3HAHUM T10 TeMe

16.0

bubmioreka LIOK
https://m.edsoo.ru/00ae35e6

AnKaHBI: TOMOJIOTHYECKUIH
psizi, obirjasi hopmyiia,
HOMEHK/IaTypa u U30MepHus,
3/IEKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYJT

20.0

bubmioreka LIOK
https://m.edsoo.ru/00ae35e6

10

dusnueckrie 1 XUMHUUECKUe
CBOICTBA a/IKAHOB

23.0

bubmuoreka IIOK
https://m.edsoo.ru/00ae35e6

11

Haxo>xieHre ankaHOB B
nipupoe. CriocoObl
ToJIyueHusl ¥ IpUMeHeHue
a/IKaHOB

23.0

bubmoreka IIOK
https://m.edsoo.ru/00ae35e6

12

LlvknoankaHsel: o01jast
tdhopmMya, HOMeHK/IaTypa 1
M30MepHsi, 0COOEHHOCTH
CTPOEHUST M XUMUYeCKIX
CBOIICTB, CIIOCOOBI
TIOJTyYeHUsI U PUMeHeHHe

27.0

bubmmoreka [IOK
https://m.edsoo.ru/00ae35e6

13

Perienue pacuéTHbIX 337,24
Ha orpe/iesieHUe
MOJIEKY/ISIPHOUM (POPMYJIbI
OpraHuyYecKoro BelecTBa
10 MacCCOBBIM JIOJISIM
aTOMOB 3/1EMEHTOB,
BXOJSILMX B €r0 COCTaB.
Cucrematusanus v
0000111eH1e 3HAHUH 110 TeEMe

30.0

bubmmoreka LIOK
https://m.edsoo.ru/00ae35e6

14

AJKeHbI: TOMOJIOTHUeCKHI
psiz, ob1rjas popmyiia,
HOMEHK/IaTypa,
3JIEKTPOHHOE U
MPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKY/I.
CTpyKTypHast ¥ LIUC-TPaHC-
H30MepUsi aJIKEHOB

30.0

bubmoreka [IOK
https://m.edsoo.ru/00ae35e6

15

dusnueckre U XuMHUuecKue

04.1

bubmoreka IIOK




CBOMCTBA a/IKEHOB.

https://m.edsoo.ru/00ae35e6

0
ITpaBuio MapKoBHUKOBa
Crioco6bl TIO/TyYeHHs 1 07.1 | Bubmmoreka LIOK
16 NpUMeHeHHe aTKeHOB 0 https://m.edsoo.ru/00ae35e6
[MpakTrueckast pabota Ne 1 Bbubmoteka LIOK
17 no Teme "llonyueHue 07.1 | https://m.edsoo.ru/00ae35e6
STH/IEHA ¥ U3YUeHHe ero 0
CBOMCTB"
Pelienne pacuéTHbIX 3a7jau bubmoreka IIOK
18 Ha ompejiesieHue 11.1 | https://m.edsoo.ru/00ae35e6
MOJIEKY/ISIPHOU (hOpMYJIb 0
OpraH1uecKoro BellecTBa
AJIKalueHbl: CONPsIKEHHBIE, bubmmoreka LIOK
M30/IMPOBaHHbIe, 14.1 https://m.edsoo.ru/00ae35e6
19 KyMYJIMPOBaHHBIE. 0 '
OcobeHHOCTH
3JIEKTPOHHOI'O CTPOEHUS
XyMuueckue CBOMCTBA 14.1 |bubmiorexa [IOK
20 COMPSUKEHHBIX MeHOB 0 https://m.edsoo.ru/00ae35e6
Crioco6blI Mo/TyueHus 1 18.1 | Bubmiorexa [IOK
21 TPUMeHeHHe aTKa/IHeHOB 0 https://m.edsoo.ru/00ae35e6
AJIKMHBI: TOMOJIOTHUYeCKUM bubmioreka LIOK
psz, obirast hopmyiia, https://m.edsoo.ru/00ae35e6
HOMEHKJ/IaTypa,
P 21.1
22 3/IeKTPOHHOE U 0
MPOCTPaHCTBEHHOE
CTpPOeHHe MOJIeKYJI,
(ur3nueckre CBOMCTBa
XuMUUecKre CBOMCTBA 21.1 | Bubmioreka IOK
23 A/TKIHOB 0 https://m.edsoo.ru/00ae35e6
KauecTBeHHbIe peakLyi Ha 25,1 | Bubmmoreka LIOK
24 TPOMHYIO CBSI3b 0 https://m.edsoo.ru/00ae35e6
Croco6bl TIOTyYeHHs ¥ 08.1 |bubmioreka LIOK
25 NpUMeHeH e aNKHHOB 1 https://m.edsoo.ru/00ae35e6
Perienue 3azau: pacuéTsl 111 bubmmoreka IIOK
26 T10 YPaBHEHUIO XMMHUYECKOU 1 ' https://m.edsoo.ru/00ae35e6

peakIuu




bubmioTeka LIOK

57 CucremaTtusauys u 11.1 N~
060B1IeHHMe 3HAHMI 0 TeMe 1 ttps://m.edsoo.ru/00ae35e6
ApeHbl: TOMOJIOTUYEeCKUHN bubnuoreka LIOK
psiz, obirast hopmyiia, https://m.edsoo.ru/00ae35e6
HOMEHKJ/IaTypa.
)8 OJIEKTPOHHOE U 15.1
[IPOCTPAHCTBEHHOE 1
CTpoeHHe MOJIeKy/1 6eH30/1a
Y TOJyOsa, uX (prusnueckue
CBOMCTBa
XyMUUeCcKue CBOMCTBA bubmioreka LIOK
29 apeHoB: peakL1u 18'1 https://m.edsoo.ru/00ae35e6
3amMelLleHUst
XrMHUUeCcKue CBOMCTBA bubmioreka LIOK
apeHoB: peakLiuu 18.1 | https://m.edsoo.ru/00ae35e6
30 TIpUCOeJUHEHMS], OKHCIIEHH e 1
romMoJioroB 6eH3o/1a
31 OC06eHHOCTH XUMMYECKHX 22.1 EH@HOTeKa LHOK
CBOFCTB cTHpO/Ia 1 ttps://m.edsoo.ru/00ae35e6
Pelienue pacuéTHbIX 3a7,a4 bubmoreka [IOK
Ha orpeje/ieHue 25.1 | https://m.edsoo.ru/00ae35e6
32 MOJIEKYJISIPHOM (hopMyJibI 1
OpraHMueCcKOoro BelllecTBa
23 CrocoGbI TIOTyYeH s | 25.1 EH@'MOTeKa LHOK
NpHMeHeHHe apeHoB 1 ttps://m.edsoo.ru/00ae35e6
I'eneTnueckas CBs13b MeXIy bubmmoreka LIOK
34 pa3/IMUHbIMM K/1aCCaMH i9.1 https://m.edsoo.ru/00ae35e6
yIJIeBOJ0PO/ZIOB
PacuéTel 110 ypaBHEHUSIM bubmioreka LIOK
XUMHUUECKUX PeaKLUu. 02.1 | https://m.edsoo.ru/00ae35e6
35 Cucremarusanys 1 2
0060011[eH1e 3HAHHH T10 TEMe
36 [TpuponHsIii ras. [lonyTHble 02.1 EH@.IHOTeKa LHOK
Hed)TAHbIE rasbl 2 ttps://m.edsoo.ru/00ae35e6
37 KameHHbII yronb 1 06.1 BI’I@.H/IOTeKa LHOK
NPO/IYKTBI €r0 repepaboTK 2 https://m.edsoo.ru/00ae35e6
38 Hedtb 1 criocobv1 eé 09.1 | Bubmoreka IJOK
2 https://m.edsoo.ru/00ae35e6

nepepabotku. [IpumeHeHne




TPOJYKTOB TTepepaboTKU
HeTU

['eHeTHuecKas CBSI3b MeXOY 09 1 bubmioreka LIOK
39 Pa3/IMUHBIMM K/IaCCaMU 5 ' https://m.edsoo.ru/00ae35e6
YIJIeBOJOPO/IOB
["ajioreHorpou3BoHbIe Bbubmoteka LIOK
yIJIeBOZOPO/IOB: 13.1 https://m.edsoo.ru/00ae35e6
40 3/IEKTPOHHOE CTPOEHUE; >
peakiuu 3aMellleHust
rajioreHa
[HeticTBue 1jenouel Ha bubmuoreka IIOK
raJIoreHIIpoOUu3BOHEIe. 16.1 https://m.edsoo.ru/00ae35e6
41 B3aumopeiictBue 2
JIArajioreHasaKaHoB C
MarHueM U LJUHKOM
CucremaTtusauuysa u 16.1 bubmoteka LIOK
42 0000111eHre 3HAHUI TI0 5 ' https://m.edsoo.ru/00ae35e6
paszeiny "YrieBonopozbl"”
" KoHTposnbHas paboTa 1o 20.1 EH@'MOTeKa LHOK
Teme "YT/IeBOZOPO/IBI" 2 ttps://m.edsoo.ru/00ae35e6
IIpenenbHbIe OTHOATOMHBIE bubmioreka LIOK
CTIAPThI: TOMOJIOTUUeCKUI https://m.edsoo.ru/00ae35e6
psizi, obijast popmyiia, 3.1
44 CTpOEeHVe MOJIeKY/I, >
H30MepHsi, HOMEHK/IaTypa,
KaccuduKanus,
(ur3uueckre CBOMCTBa
XyMHUUecKue CBOMCTBA 231 bubmioreka LIOK
45 rpeaenbHbIX 0JHOATOMHBIX 5 ' https://m.edsoo.ru/00ae35e6
CITMPTOB
Crioco6bI rostyueHust u 571 bubnuoreka LIOK
46 [IPUMEHeH’e 0JHOATOMHBIX 5 ' https://m.edsoo.ru/00ae35e6
CIIMPTOB
[TpocTeie 3¢upsI: bubnuoreka LIOK
47 HOMEHK/IaTypa 1 U30Mepus, 10.0 | https://m.edsoo.ru/00ae35e6
0cobeHHOCTH (PU3NUECKUX U 1
XUMHUUECKUX CBOUCTB
48 MHoroaTtomHble CIIUPTHI: 13.0 | Bubmoreka [IOK
1 https://m.edsoo.ru/00ae35e6

STHUJIEHI'/IMKOJIb U
TJIMLEPpHH, UX (l)I/I3I/IIJECKI/Ie




U XUMUUeCKHe CBOUCTBa

Crioco0bl MoJTyueHus v

13.0

bubnuoreka LIOK

49 pUMeHeHue 1 https://m.edsoo.ru/00ae35e6
MHOT'0aTOMHBIX CIIUPTOB
®eHoJI: CTpOeHUe Bbubmoteka LIOK
MOJIeKY /b, pU3nUecKue 17.0 | https://m.edsoo.ru/00ae35e6
>0 cBoMcTBa. TOKCMYHOCTD 1
(dheHona
XuMHMUecKHe CBOMCTBA 20.0 | Bubmmoreka LIOK
51 denona 1 https://m.edsoo.ru/00ae35e6
- CrocoGeI TIOTyYeH s | 20.0 EH@'MOTeKa LHOK
npuMeHeHHe deHoa 1 ttps://m.edsoo.ru/00ae35e6
[TpakTrueckast pabota Ne 2. bubmioreka LIOK
Perienue https://m.edsoo.ru/00ae35e6
53 JKCIepUMEeHTAa/IbHBIX 3a/a4 i4.0
1o TeMe "CriipThl U
theHo/BI"
c4 CucTeMaTu3anys u 27.0 EH6JTHOTeKa LOK
060611eHVe 3HaHUIT IO TeMe 1 ttps://m.edsoo.ru/00ae35e6
Anbaeruibl U KeTOHBI: bubmioreka LIOK
3/IeKTPOHHOE CTPOEeHHe https://m.edsoo.ru/00ae35e6
ee KapOOHUTbHOM TPYTIIbI; 27.0
rOMOJIOTHYECKHe PS/bI, 1
obi1riast popmyJia, U3oMepust
Y HOMeHKJIaTypa
Anbierusibl U KeTOHBI: 31.0 bubmioreka LIOK
56 (bu3myeckKre CBONCTBA; 1 ' https://m.edsoo.ru/00ae35e6
peakLuu MpUCoeJHEeHUS
Peakumu okucieHus u bubmioreka LIOK
57 KaueCTBeHHble peakLiuu 23'0 https://m.edsoo.ru/00ae35e6
anbJleru/ioB U KETOHOB
- Croco6pI TIOTyYeH s 03.0 EH@HOTEK‘E‘ LHOK
a/Tb/IeTU/I0B 1 KETOHOB 3 ttps://m.edsoo.ru/00ae35e6
O/IHOOCHOBHBIE bubmmoreka [IOK
59 npe/ie/ibHbIe KapOOHOBBIE 07.0 | https://m.edsoo.ru/00ae35e6
KUCJIOTBI, 0COOEHHOCTH 2
CTPOEHUS UX MOJIEKYJT
60 V30omMepust 1 HOMEHK/IaTypa 10.0 | Bubmoreka IIOK
2

KapOOHOBBIX KHCJIOT, UX




(ur3nueckre CBOMCTBa

https://m.edsoo.ru/00ae35e6

XrMHUUeCKre CBOMCTBA bubmuoreka IIOK
61 rpeJie/IbHbIX 10.0 | https://m.edsoo.ru/00ae35e6
O/IHOOCHOBHbIX 2
KapOOHOBBIX KUCJ/IOT
OcobeHHOCTH CBOMCTB Bbubmoteka LIOK
6 MYPaBbHUHOM KUC/IOTBI. 14.0 | https://m.edsoo.ru/00ae35e6
MHoroob6pasue 2
KapOOHOBBIX KHC/IOT
Ocob6eHHOCTH CBOMCTB: bubmoteka LIOK
Helpee/bHbIX U https://m.edsoo.ru/00ae35e6
apoMaTHU4eCKUX
KapOOHOBBIX, 17.0
63 JIMKapOOHOBBIX, 5 '
T'MPOKCUKAapOOHOBBIX
KUw10T. IIpeacraBurenu
BBICLITIMX KapPOOHOBBIX
KHUCJIOT
64 TTOHATHE O MPOU3BOHBIX 17.0 EH@HOTEK‘E‘ LHOK
KapGOHOBBIX KUC/IOT 2 ttps://m.edsoo.ru/00ae35e6
CriocoObI rosTyueHus 1 1.0 bubmuoreka LIOK
65 NprMeHeHre KapOOHOBBIX 5 ' https://m.edsoo.ru/00ae35e6
KUCJIOT
CroxxHbie 3(UpHI: bubmioreka LIOK
TOMOJIOTUUeCKUH P, 24.0 | https://m.edsoo.ru/00ae35e6
06 ob1as hopmysia, U30Mepust 2
Y HOMEeHK/IaTypa
67 du3rUecKre ¥ XUMUYECKUe 24.0 }]?H@.MOTeKa LOK
cBoficTBa 3HPOB 2 ttps://m.edsoo.ru/00ae35e6
Pelienue pacuéTHbIX 3a7ay: bubnuoreka LIOK
110 YpaBHEHUIO XUMUUeCKOU 8.0 https://m.edsoo.ru/00ae35e6
68 peakiyu, Ha oripejiesieHre >
MOJIeKYJIIpHOM (hOpMY /b
OpraHUuecKoro BelllecTBa
[TpakTryeckast pabora Ne 3. bubnuoreka LIOK
Petuenue https://m.edsoo.ru/00ae35e6
69 9KCIePUMEHTAJIbHBIX 3a7,a4 03.0
o TeMe "Kap6oHoBbIe 3

KUACTOTHI. C/I0’KHBIE
3¢uphb1"




JKuphl: cTpoeHue,

03.0

bubmioTeka LIOK

70 (dbusnyeckre U XUMHUUeCKHe 3 https://m.edsoo.ru/00ae35e6
CBO¥CTBa (TUPO/N3)
OcobeHHOCTH CBOMCTB bubnuoreka LIOK
JKUPOB, COZeprKalux 07.0 https://m.edsoo.ru/00ae35e6
71 OCTaTKU Herlpe/ie/IbHbIX 3 '
JKAPHBIX KUC/IOT. JKUpBI B
rpupoze
Mpelia Kak COJY BBICILINX bubmioreka LIOK
KapOOHOBBIX KHC/IOT, UX 10.0 https://m.edsoo.ru/00ae35e6
72 MOIOLIIee JIeCTBYE., 3 '
[ToHsiTE O CUHTETUUECKUX
Motolux cpegctBax (CMC)
['eHeTHueckas CBs3b bubmioreka LIOK
- yT7IEBOZIOPO/IOB U 10.0 | https://m.edsoo.ru/00ae35e6
KUCJI0POZCOZleprKaLux 3
OpraHUueCcKHX BellleCcTB
PacuéTtel 110 ypaBHeHUAM 14.0 | bubmmoreka [JOK
74 XUMUYeCKUX peakLiuii 3 https://m.edsoo.ru/00ae35e6
CucremMaTu3aLys 1 17.0 |Bubmiorexa [IOK
75 06OBIIeH e 3HAHMIA 0 TeMe 3 https://m.edsoo.ru/00ae35e6
OO0111ast XapaKTepUCTHKa bubmmoreka LIOK
yIJIeBOZI0B U 17.0 https://m.edsoo.ru/00ae35e6
76 K/1accuduKalys yriaeBoj0B 3 '
(MoHO-, U- 1
MO Caxapu/pbl)
MoHocaxapH/pbl: 1.0 bubmioreka LIOK
77 (busnyeckre CBONCTBA U 3 ' https://m.edsoo.ru/00ae35e6
HaxO0>XX/IeHHe B MpUpojie
[IpumMeHeHue T/IFOKO3bI, eé bubmoreka LIOK
78 3HaueHUe B 31.0 | https://m.edsoo.ru/00ae35e6
KU3HeJeATeIbHOCTH 3
opraHv3ma
Hucaxapupl: caxaposa, bubmiorteka LIOK
79 MaJIbTO3a U JIaKTO03a. 31.0 | https://m.edsoo.ru/00ae35e6
HaxoxzeHuve B ripupoje u 3
TIpUMEeHEeHNe [1Ccaxapyu/ioB
80 [Tonucaxapuzibl: CTpOEHUE 04.0 | bubmoreka LIOK
4 https://m.edsoo.ru/00ae35e6

MaKpOMOJIEKY/T,
(bu3MUecKre 1 XUMHUECKHE




CBOICTBa, TIpUMeHeHre

[MousiTre 06 07.0 | Bubmmoreka LIOK
81 MCKYCCTBEHHBIX BOJOKHAX 4 https://m.edsoo.ru/00ae35e6
PerieHvie pacueTHbIX 3a7ia4 Bbubmoteka LIOK
Ha oripeziejieHue [J0/In 07.0 https://m.edsoo.ru/00ae35e6
82 BBIXOZIA TIPOYKTA peakLiuu 4
OT TeOpeTHUYeCKU
BO3MO>XHOT'O
CucremaTtusauys u 11.0 Bbubmoteka LIOK
83 0000111eHre 3HaHUIA TI0 4 https://m.edsoo.ru/00ae35e6
pasgeny
KonTtponkHast pabora o bubmmoreka [IOK
Teme 14.0 | https://m.edsoo.ru/00ae35e6
84 "Kucopozcoepxariiyie 4
opraHuyeckKue coefvuHeHus"
AMuHBI: Knaccupukanms, bubmmoreka LIOK
CTpOeHHe MOJIEKYI, 001ast 14.0 https://m.edsoo.ru/00ae35e6
85 dhopmyna, usomepus, 4
HOMEHKJ/IaTypa 1
(ur3uueckre CBOMCTBa
86 XuMHUeCKHe CBOMCTBA 18.0 E;I@?/I;IOTG(I;& L[O/Igo ot
amidaTHUeCKIX aMUHOB 4 RS M.eC500.IW VAR I8
AHUIMH: CTpOEHUE bubmoreka LIOK
aHW/IMHA, 0COOeHHOCTH 21.0 | https://m.edsoo.ru/00ae35e6
87 XMMHUECKHUX CBOWCTB 4
aHW/IMHA
Crioco6bI rosiyueHust u 21.0 bubnuoreka LIOK
88 TIpUMeHeHne 4 https://m.edsoo.ru/00ae35e6
anipaTUUeCKuX aMUHOB
AMVHOKUC/IOTBI: bubmioreka LIOK
HOMEHK/IaTypa U U30Mepus, 250 https://m.edsoo.ru/00ae35e6
89 (u3myeckre CBOMCTBA. 4
OTpenbHbIe Npe/iCTaBUTENN
O-aMUHOKHC/IOT
XrMHUUeCKre CBOMCTBA bubmuoreka IIOK
AMUHOKHUCJIOT, UX https://m.edsoo.ru/00ae35e6
90 Orosornyeckoe 3HaueHUe ‘218'0
aMUHOKMUC/IOT. CUHTe3 U
TU/IPOJIN3 NeNTH/I0B
91 beniku Kak npupoHbie 28.0 | bubimoreka LIOK




T0JIMMEPbI; CTPYKTYPbI

https://m.edsoo.ru/00ae35e6

4
benkoB
92 XrMUUecKue CBOMCTBA 02.0 bubmoreka IIOK
beKoB 5 https://m.edsoo.ru/00ae35e6
A3soTcopepxariue bubmoreka IIOK
reTepoLuK/InyecKue 05.0 https://m.edsoo.ru/00ae35e6
93 coequHenusi. HykienHoBble 5 '
KHUCJIOTBI: COCTaB, CTPOEHHe
1 Ouosornyeckasi posb
[MpakTrueckas pabota Ne 4. Bbubmoteka LIOK
Perenue 05.0 https://m.edsoo.ru/00ae35e6
94 SKCIepPUMEeHTA/IbHBIX 3a/a4 5 '
1o teMme "A30TCozepKaliue
OopraHuyecKue coeuHeHus"
[MpakTrueckast paborta Ne 5. Bbubmioreka LIOK
Perenue https://m.edsoo.ru/00ae35e6
95 JKCIIePUMEeHTAa/IbHBIX 3a7a4 12.0
1o Teme "PacrniosHaBaHue 5
OpraHUuYecKHux
coeIMHeHU"
KonTtposnbHast pabota o 12.0 bubmoreka LIOK
96 TeMe "A3soTcozepKaliue 5 ' https://m.edsoo.ru/00ae35e6
opraHuyeckKue coevuHeHus"
OCHOBHBIe TIOHATHUS XUMUU bubmmoreka LIOK
BbICOKOMOJIEKY/IIPHBIX 16.0 https://m.edsoo.ru/00ae35e6
97 COeJIMHEHUM U MeTObI UX 5 '
CHHTe3a —I10/IMMepHU3aLius
Y MOJIMKOH/IeHCaLUst
o3 ITnacTMaccel. Y TUM3aLus 19.0 | Bubmiorexa [JOK
1 rlepepaboTKa TIaCTHKa 5 https://m.edsoo.ru/00ae35e6
OnacTomepbl: HaTypaTbHbIN bubmoreka LIOK
19.0
99 CHHTEeTUYEeCKUe KayuyKH. 5 https://m.edsoo.ru/00ae35e6
Pe3una
BonokHa: HaTtypasnbHbIe, bubmioreka LIOK
100 UCKYCCTBEeHHEIe, 23.0 | https:/m.edsoo.ru/00ae35e6
cuHTeTnveckue. [Tonrmepsl 5
CIeL[MajIbHOr0 Ha3HaueHusl
101 [TpakTryeckast pabora Ne 6. bubnuoreka LIOK

Periesue
9KCIIePUMEHTAaJIbHBIX 3a7a4
110 TeMe ""Pacrio3HaBaHue

https://m.edsoo.ru/00ae35e6




IJjlacTMaccC 1 BOJIOKOH"

O60061eHue 1 Bbubmoteka LIOK
CUCTeMaTU3aLus https://m.edsoo.ru/00ae35e6

M3yUYeHHOI'0 Marepuarsa 1o
TeMe
"BbICOKOMOIEKYISIDHBIE

102

coeqHeHUS"

OBIIEE KOJIMYECTBO YACOB 10
[10 [TPOI'PAMME 2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJ/IbBHBIE YYEBHBIE MATEPUAJIbBI IJ/I1 YYEHUKA

Epemun B.B., Ky3ssmenko H.E., Tepenun B.A., [Ipo3gos A.A., JIlyaun B.B./tiog peg. JIynvuHa
B.B. Xumus (yriiy6eHHbIN ypoBeHb). 10 knacc. - M,: Ipoda, 2023

METOINYECKUWE MATEPHWAJIBI IJ7I51 YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-
posobie/

NN PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET

bubmoteka LIOK https://m.edsoo.ru

























