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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX Opranuzauusx Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE OO0pa3oBaTelNbHBIE MPOrpaMMbl, U
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnouTaHud B Poccuiickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIyOJIEHHOTO H3Yy4YEHHs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAyyHOro oOpazoBanusi ydamuxcs 10 wiacca. M3ydenue
npeaMeTa, pealn3dyemMoe B yCloBUsIX AuddepeHnrpoBaHHOTO, MNPOGUIHLHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0O0Ie00pa30BaATENbHYI0 U OOIICKYJIbTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IS aJanTallid UX K OBICTPO
MEHSIIOIIUMCS YCIIOBHUSM KU3HU B COIIUYME, a TAKXKE JJI MPOJOKEHUST O0ydeHUs
B OpraHu3anusx npodecCuoHaIbHOTr0 00pa30BaHMs, B KOTOPHIX XHUMHS SIBISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpaMmme 1o XWMHM Ha3Hauy€HHE NpeaMeTa «XUMUS» MOJy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOMOJIArarolIMMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETETBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMBbIE MPOrPaMMON IO
XUMUHU (QYHKIMH:

e THPOPMALIMOHHO-METOJIMYECKAs], pealu3alusl KOTOpod obecrneynuBaer
MOJIy4YeHHE NPEACTAaBICHUS O LEeNAX, COJAEpX aHuHu, oOIIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoOTro B paMKax KOHKPETHOTO MPOdUIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBaEeT ONpeeeHHE:
NPUHIUIIOB  CTPYKTYPUPOBAHUS W  MOCIEAOBATEILHOCTU  M3YyYCHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOYydYaroImMXCs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAHABJIMBAECT MHBAPUAHTHOE MPEIMETHOE COAEPIKaHNE, 00A3aTENbHOE IS
W3y4YeHUS] B  paMKaxX OTAENbHBIX Tpoduiel, mnpeaycMaTpUBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
W3YUYCHHUS OT/ICJIbHBIX TEM;

elIpe/UIaracT MNPUMEPHYIO  IOCIEAOBATEIIbHOCTh M3Y4YEHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e Ta€T METOANYECKYIO HHTEPIPETALMIO 1€ U 3a/1a4 U3yYECHUS IPEIMETA Ha
yIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COAECPKATCIBHOM XapaKTEPUCTUKHU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUU  0OydYaromierocsi IO OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B HpOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNIbHON (MHBApPUAHTHOM) COCTABISIOIIECH COJEpKaHMs y4eOHOro mnpeaMmera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JIOJKHA OMpPENEHAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH €  TOCHEAYIOIIUM  OTaloM  MOJYy4YeHUS  XUMHYECKOTO
oOpa3oBaHUsI B paMKaX M3y4YEHHUs CIHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3AIMAX CPEIHETO MpOo(ecCHoHaTLHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
NPEUMYIIIECTBEHHO Ha pacliMpeHue W  yrayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIIUXCsl, BHIOPABIIMX OMNpeaeIEHHbIN MPOodUib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonamsHOTO 00pasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnnaHupyembIM pe3yjibTaTaM OCBOCHUS
benepanbHON 00pa30BaTENbHON NPOrpaMMBbl CpeaHEro oOIero oOpa3oBaHMs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOTO PAa3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMOHAIM3alUNd Yy4eOHOTO Tpyda U
OOOOMIEHHBIX  CIOCOOOB  JEATENBHOCTH, UMEIOUIMX  MEXKIUCIUIUTMHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIUIYOJIEHHOTO H3yYEHHs
ABISAIOTCA yrayOn€HHbI Kypc — «Opranudeckas xumus». [lpu ompeneneHuu
MOJIXOJIOB K OTOOPY U CTPYKTYPHOM OpraHU3allid COACpXaHHUS ITHUX KypCOB B
MPOTrpaMMeE IO XUMUU 32 OCHOBY NPUHATHI 1ojoxeHuss @I'OC COO o paznnuuax
0a30BOT0 M YIIIyOJIEHHOTO YPOBHEH M3yUeHUs MpeaMeTa.

OcHoBy coaepkaHusg Kypca «OpraHudeckas XHMHsSD»  COCTaBIISIET
COBOKYIHOCTb NMPEAMETHBIX 3HAHUN U YMEHUH, OTHOCAIIUXCS K 0230BOMY YPOBHIO
W3YYEHHs] TpeaMeTa. OJTa CUCTEMa 3HAHUM  TOJIY4aeT  OINPENENIEHHOE
TEOPETUUYECKOE JOIOIHEHUE, ITO3BOJIIOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO
Oonbpmii 00bEM (haKTOJIOTUYECKOTO MaTepuaiia. Tak, Ha yriiyOJ€HHOM YpOBHE
U3ydeHUsl MpeameTa oOecrneueHa BO3MOXXHOCTh 3HAYUTENBHOIO YBEJIWYEHUS
00BEMa 3HAHWI 0 XUMHYECKUX DJIEMEHTAX U CBOMCTBAX MX COSIUMHEHUN Ha OCHOBE
pacIIMpeHus U yriIyOJICHHUs] MIPEACTABICHUM O CTPOCHHUM BELIECTBA, XUMHUYECKOU
CBA3M M 3aKOHOMEPHOCTSAX NPOTEKAHMS PEaKIUi, pacCMaTPUBAEMBIX C TOYKHU
3pEeHUs XUMUYECKOW KMHETUKHA U TEPMOJAUHAMUKU. B Kypce opraHndeckor XUuMuu
P PaCCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTU COEIUHEHUHN yHensieTcsi oco0oe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Ocoboe 3HaueHWEe HMEET TO, YTO Ha COJEep)KaHue Kypca XHUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0o poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IMpeAMeTa JJs KJIacCOB XUMHUKO-OMOJIOrMYECKOro mpoQuiis
OONbIIMK yAENbHBIM BeCc OyJeT MMETh opraHuyeckas Xxumus. B sTom ciyuae
MPEIOCTABISAECTCA BO3MOXKHOCTh JUIsl Oojiee OOCTOSITEIBHOTO PacCMOTPEHUS
XUMUYECKON OpraHu3alii KIETKHM Kak OHOJIOTMYECKOM CHCTEMBbI, B COCTaB
KOTOPOH BXOJIAT, K MPUMEPY, TaKHUE€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIHUMIHUBbI,
OenKu, yriieBo/bl, HyKJIEHMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHMS O cOCTaBe
Y CBOMCTBaX IPENCTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIy’KaT
OCHOBOM JUJIi W3Y4YEHHUS CYUIHOCTH TIpoueccoB (OTOCHUHTE3a, JAbIXaHUS,
MULLIEBAPEHHUS.

B mnane ¢opMmupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HaHUW W3yYeHHE MpeaMera «XUMHs» Ha yriayOJI€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4E€OHBIMM MpeaMeTaMy, BXOJAIIUMH B COCTaB



npeaMeTHbhIX obnacteil «EcTecTBeHHO-HayuHble NOpeaMeTb», «MaremaTuka u
uHbopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[MIpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpEeAHEro od1ero oopazoBaHus (Ha 0a30BOM
YPOBHE), 3ajjauell MEPBOCTENEHHON 3HAYUMOCTU SIBISIETCS (DOPMUPOBAHHE OCHOB
HAyKM XHMHU Kak oO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUA, MPAKTHUECKON
JEATEIIbHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTypbl. Pemenne
3TOM 3aJaud Ha YriayOlnEHHOM YpOBHE M3y4YEHUS IpeaMeTa Ipeaojaraet
peanu3annIo TaKuX LeJel, Kak:

e popMHUpOBaHUE TpPEACTABIECHUI: O MaTepualbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posum B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOieM
HKOJIOTUYECKOM, PHEPIeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn PalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUs U OOLIEH KyJIbTYphl YEIOBEKA, a TaKXKE IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

*OCBOCHHE CHUCTEMbl 3HAHUH, JEXKAIIMX B  OCHOBE XUMHUYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUU XMMHH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUs XUMHUYECKUX PEAKLUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00IMIMX
Hay4HBIX MPUHLIHAIAX XUMUYECKOTO MPOU3BOACTBA;

 popmupoBanue y oOy4aromuxcs OCO3HAaHHOI'O ITOHUMAaHUSA
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JIJIi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJli3a U OLICHKH C TIO3UIIMH 3KOJOTrMUeCKON O€301MacHOCTH MOCIECTBUI
OBITOBOM M TPOM3BOJCTBEHHON JEATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJB30BAHUEM U  MepepadOTKON
BEILECTB;

o yriyOJieHHe MPeICTaBICHUN 0 HAYyYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX
JUIE TpUOOpPETeHHUs YMEHUN OpUEHTHPOBAThCS B MHUpPE BEIIECTB U
OOBSICHEHHsS] XMMHUYECKHX SBIICHUH, HMMEIOIIMX MECTO B NPUPOJE, B
IIPAKTUYECKOM ACSITEIBHOCTU U IOBCEAHEBHOM JKU3HMU.



B mrane peanuzanmuu TEpPBOOYEPETHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIEero oO0pa3oBaHUs NPH WU3YUCHUHU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCIIUTaHHE YOSKIEHHOCTU B MIO3HABAEMOCTH SIBJICHUIN PUPObI, YBAKEHUS
K TIpOIleCCYy TBOpPYECTBA B OOJIACTH TEOPETUUYSCKUX W MPHUKIATHBIX
WCCJICTOBAHMM B XUMUH, dbopmMupoBaHue MHUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTUBAIIMM K OOYYEHHIO U TO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHUE ITO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYCCKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOILIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO IPUPOJIONOJIL30BaAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPBhI, TPUOOPETEHNE ONBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO0miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHUS XUMHH Ha yTITyOJIEHHOM
YpOBHE CpeAHEro odiero oopasosanus, cocrasiseT B 10 kiaacce — 136 ygacos (4
qyaca B HEJIEJII0).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToma yrjiepojaa. XUMHUYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAs U TpouHasi cBA3b. CHocoObI pa3pbiBa CBSI3€Hl B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX CoeAUMHEHUU. MoJeKyasipHble U CTPYKTypHbIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHHM (MHIYyKTHUBHBIN
Y ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH U KiacCU(UKaAIMS OpraHUYeCcKuX peakiuuil. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUIO OPTAHMYECKUX BEIIECTB MPHU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKaHOB: PEAKUWU 3aMEIICHUs, W30MEpHU3alui,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTa, TopeHus. IlpencraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEIIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIoaTKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruOpUaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBs3b. CrIOCOOBI MOJYyYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPsKEHHBIX TUeHOB. CrocoObl MOMyYeHHs U IPUMEHEHHE alIKaIUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOCIWHEHHUsA,  JUMEpU3alMud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['oMoJoruueckuil psii apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJHOM pajuKalle, PEaKkUUH NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl MOMydeHus U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

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



NEPETOHKA, KPEKUHT (TEPMHUECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MUPOIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIILy, HUTPOTrpyNHny, UIHUAaHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHBIX KiIaccoB (oOecrBedrBaHUE OPOMHON WM
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kalids, B3aUMOJICHCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KosuiekuusMu «Hedpts» u «Yromby, ¢
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormyeckuit psig, oOmas dopmyrna, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMH UM  HEOPTaHMYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie Aupbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEIIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHbie peakuuu Ha ¢eHod. ToKcHUHOCTH (heHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusi. OKUCIEHUE albJEeTUI0B, KAYECTBEHHBIC PEAKIIUA HA albJCTUIbI.
CriocoObl OJTydeHUs U PUMEHEHUE aIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE TIpeieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNUA, PEAKIMU C YYacCTHEM YTJIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIBbHBIX M apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuii psan, obOwmas ¢opmyna, U30MEpUs U
HOMEHKJIaTypa. PU3NUYECKUE W XUMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HeTpeeTbHbBIX JKUPHBIX KUCIIOT. JKUpBI B IPUpPO/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA W HaxXOXxAeHHE B npupoje. POTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHHe TIIIOKO3bl, €€
3HAYCHUE B KU3ZHEACATEIbHOCTU opranu3Ma. /ucaxapuapl: caxaposa, MaiabTo3a U
JakTo3a. BoccTaHaBnMBaroe U HEBOCCTAHABIUBAIOIINUE qUcaxapuabl. ['uapommns
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBA KpaxMasia: TMAPOJIN3, KAYECTBEHHAs PEAaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJIbl M3Y4YEHUs BEUIECTB M HUX MpPEBpallCHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBCHHBIC PEAKIMU Ha aibJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaummoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE HKCIEPUMEHTANbHBIX 3a7a4 no TemMaM «ChupThl U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepPBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpPEACTaBUTEIb aMHHOB apomaTuyeckoro psiaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAuM, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

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

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YCHHUs BEIIECTB U WX IMPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeTUHEHMUS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COECIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuanbl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBBIN) M CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

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

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTrO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOJHBIX BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXIpeaAMETHBIX CBI3€H NPU U3YYECHUU OPTaHUYECKON XUMHUU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOACHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJ0, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, E€IUHULI U3MEPEHUS, CKOPOCTb, SHEPIUA,
Mmacca.

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



dorocuHTEe3, HbIXaHWUE, OENKH, YIIEBOABI, XHUPbHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHA
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OEPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCSI POCCHUHCKONW TpPaXIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBUJIaMHU U HOPMaMHU T[IOBEJICHUS; HaJIUYHE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1[E€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIbHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaAMeTa «XUMHUSD» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MMO3HABATENIbHBIX 3aJ1ay, BHITIOJIHEHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUS:

LIECHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECa M [O03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHMsI NOCIIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOro OOpallleHus C BelleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HMHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEIHBIX NMPUBBIYEK (YHOTpPEOICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE B PEIICHUM NPAKTUYECKUX 3adad
COLIMAJIBHOM HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3ysibTaTaM TPYAOBON JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOIWMOCTH HWCIIOJIL30BAHUS JOCTIDKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVCTBUNA U MPEIOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JIaHUM 1E€JIOCTHOIO
MpECTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUUYECKOW HANpaBJICHHOCTH MU BaXXHOW pOIM B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KyJbTYpbl, B PEIICHUH TIJI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301acCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/la U AKOJIOTHYECKH KOMMDOPTHOM KU3HHU KAKIIOTO YJICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleAOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YYarouXcs;
CHIOCOOHOCTD o0yJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B pPACCMATPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHUE XUMHUYECKOU



peaknuy — TPU PENICHUH YYEeOHBIX IO3HABATEIBHBIX W TMPAKTHYECKUX 3aj]1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOMUMOW Il BBIMOJHEHUS Y4YEOHBIX 3aaad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH.



KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMEll pe3yJbTaTOB I03HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIIACOBAHUS MO3ULMUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NeATEILHOCTh, Ompenesisas e€ Ieau W 3ajadyd, KOHTPOJIHUPOBaTH W II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIICCTBJIATh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE caMoOaHalh3a M
CaMOOILIEHKH.

NHNPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU HA YTITyOIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKIIOYAIOT Creu(UUEecKre
JU1s1 yaeOHOro mpeaMeTa « XUMUsH Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI ICHCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TIPEOoOPa30BAHUIO 3HAHUM, BUJBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3IMUYHBIX YYEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Ppe3yJIbTaThl MPEACTABICHBI 10 TrOJaM
W3YyYEHHUS.

10 KJIACC
[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYCHUU OPTaHWYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYCHUU YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalMOHAIBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHWKA MHUPOBO33PECHUSI W OOIICH KyJIbTYpPHI
YeJIoBeKa, a TaKKe OKOJOIMYECKHW OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, (YHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalieHUs] DHEPrUM TPH XUMUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSTHUHA aTOMOB M TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opueHTanTs! | u Il pona);
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTUUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOUIME MOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BEILIECTB;



COCTABJISITh YPAaBHEHUS XUMHYECKUX PEAKINI U PACKPBIBaTh WX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHHS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TOTaBJIMBATh MOJEIM MOJIEKYJ OpTaHWYECKUX BEIECTB ISl WILTIOCTpaIuu
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTAaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HomeHkiatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IpEeCTaBUTENICH OPraHWYECKUX BEIHIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUull, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAs, MATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

chOpPMHPOBAHHOCTh ~ YMEHHMI  XapaKTepuU30BaTb  COCTaB, CTPOECHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
AJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(PHPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKMX PEaKIUA C MCIHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpHUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIJIEBOJIOPOIHOTO
Coipbsi (HedTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKy;



c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHHMK O €CTECTBEHHO-HAyYHBIX
METO/axX TO3HaHUS — HAOJIOJICHUH, U3MEPEHUN, MOJICTUPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHUPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUEThl [0 XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTaHMYECKUX
BEIIIECTB, KAYeCTBEHHBIC PEAKIUU YTJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIIUX OPraHUYECKHX BEIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
O0e3onacHoro oOpamieHusi ¢ BEUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOIHOM CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTAaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;



c(hOPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIISITh IICJICHAPABICHHBIA ITOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOpPMaIHIO, TIepepadbaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pazgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
. [IpenMer opraHnyecKoil XUMHUHU. TCOPPZI . . . BuGnorexa LIOK
: CTPOEHHMS OpraHn4YecKuX coequHeHuil A. M.
P p A https://m.edsoo.ru/ff0d210c
byrneposa
Htoro no pazneny 17
Paznes 2. Yraesogopoasi
51 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 3 1 bubnnoreka [JOK
' [IUKJIOAJIKAHbI https://m.edsoo.ru/ff0d2d50
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 20 1 bubnnoreka [JOK
' aJKaJIUeHb], AIKUHBI https://m.edsoo.ru/ff0d5230
bu6 OK
2.3 ApomaTrdecKkue yrieBo0pO/Ib (apeHbl) 8 hgpSJ,I:I;I/(r)TTeI;dSCIi).ru 1ff0d2276
[IpupoIHBIE HICTOYHUKH YTIIEBOJOPOJOB U X bubnnoreka [JOK
2.4 4
nepepaboTKa https://m.edsoo.ru/ff0d2eae
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 bubmorexa IOK
' P AHPIE YIIICBOAOPOA https://m.edsoo.ru/ff0d323c
Uroro no pazgeny 44



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

Pa3nen 3. Kuciiopoacoaep:xkaiye oprannyecKue coenHeHust

bubmuoreka [JOK
A . 1
3 Crptst. eroset 3 https://m.edsoo.ru/ff0d2be8
32| xesom. KapBoromts mmonons, Cromamis 2 uGmiorera LIOK
' - ap ' https://m.edso0.ru/ff0d210c
s¢upsl. XKupser
bubmuorexa [JOK
3.3 12
Y TIeBO/E! https://m.edsoo.ru/ff0d350c
Htoro no paznemny 50
Pa3znen 4. A3oTcoaepxkamye opranuyecKkue coeuHeHust
bu6mmoreka [IOK
41 A LA .b 1
MUHPL AMIHOKHCIOTRL. bETit 6 https://m.edsoo.ru/ff0d2a6c¢
Hroro no paszneny 16
Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS
51 BricokoMoIeKyIIsIpHBIE COeMHEHUS 9 bubmorexa [JOK
' yip A https://m.edsoo.ru/ff0d23dc
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d23dc

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosnn4yectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTshI padoThI
[Ipeamer u 3HaueHUE OPraHUYECKON XUMUH,

1 MpEeJCTaBICHUE O MHOT000pa3Hu 1 bubmumoreka [IOK
OpPraHMYeCKUX COeAUHEHUI. MeTo bl https://m.edsoo.ru/ff0d210c
Hay4YHOT'O IMO3HAHUS

5 DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja 1 bubnuoreka [IOK
(oCHOBHOE U BO30YXIEHHOE COCTOSIHHS) https://m.edsoo.ru/ff0d227e

3 BanieHTHBIE BO3BMOXHOCTH aTOMa yriepojia 1 Bubmiorexa LIOK

YIIEPOA https://m.edsoo.ru/00adb33c

4 XHUMHUYECKas CBA3b B OPraHUYECKUX 1 bubnnorexa [HOK
COCANHEHHSX https://m.edsoo.ru/ff0d23dc
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON bubnuoreka [IOK

5 . 1
CBSI3H, CIIOCOOBI pa3phiBa CBsI3el https://m.edsoo.ru/ff0d26ca

5 Teopus cTpoeHUsE OPraHUuYECKUX 1 bubnmnoreka [JOK
coenuHenuii A. M. Byrieposa https://m.edsoo.ru/ff0d28c8

7 Buael nzomepun: ¢ TypHasi U30MEpUs 1 Brbmiorexa LIOK

8 PHIL: CTPYITYP P https://m.edsoo.ru/ff0d2a6c

8 Bunsl nzoMepun: npocTpaHCTBEHHAS 1 bubnuoreka [IOK
H30Mepus https://m.edsoo.ru/ff0d2be8
DnexTpoHHBIE 3(Q(HEKTH B MOJIEKYIIax bubnmoreka [JOK

9 . 1
OpPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/ff0d210c

10 [IpencraBienue o ki1accuPpUKAUN U 1 bubnnorexka [JOK

CUCTCMATHYCCKasA HOMCHKJIaTypa

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

Howmenknarypa IUPAC oprannueckux

bubmuoreka [JOK

1 BEIIECTB https://m.edsoo.ru/00adb33c
12 Knaccudukanus peakiuii B opraHn4ecKoi bubmumoreka [IOK
XHMUH https://m.edsoo.ru/ff0d23dc
13 Peakuuu npucoeuHeHns: B OpraHM4ecKom bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d26ca
14 Peakuuu oTuienieHust B opraHu4ecKon bubmumoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d28c8
15 Peakiuu 3amenienusi B OpraHUu4eCcKOi XUMHUHI bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
[IpakTuueckas pabora Ne 1 «KauectBeHHOE
16 olpezieNieHue yriepoja, BOJopoia U Xjopa B
OpPraHUYECKUX BEIIECTBAX)
KonTponbnas padora Ne 1 «OcHOBHBIE
17 TEOPETHYECKHUE TIOJIOKEHHUS B OPraHUYECKON
XUMHH
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1as
dhopmyna, HOMEHKJIATypa U U30Mepusi, bubnuorexa [JOK
18
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/ff0d2d50
MOJIEKYJI
19 du3nyecKre CBOWCTBA aTKaHOB bubnuorexa LIOK
https://m.edsoo.ru/ff0d2eae
20 XUMHUYeCKHe CBOMCTBA aJTKaHOB bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
21 NuauBuayanbHbIe CBOWCTBA METaHA bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
29 Haxoxzaenue ankanos B npupoze. Croco0Obl bubnnorexka [JOK

IMOJIYUYCHHUA U IPUMCHCHUC aJIKAaHOB

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

[uknoankanel: oomas popmyna,

bubmuoreka [JOK

23 HOMEHKJIATYpa ¥ H30MEPHS https://m.edsoo.ru/ff0d5230
Oco0OeHHOCTH CTPOCHUS B XUMHUYECKHIX

24 CBOICTB cnoco6§1 HIOJIy4€HUs U IPUMEHEHUE bubmorexa LIOK

’ https://m.edsoo.ru/ff0d37fa
LUKJIOAJIKaHOB
Pemrenne pacu€THbIX 3aa4 Ha ONpeiesiCHNe

o5 MOJICKYJIIPHOH (hOPMYJIBI OPTaHHYECKOTO bubmuorexa [JOK
BEIIIECTBA 110 MACCOBBIM JIOJIIM aTOMOB https://m.edsoo.ru/ff0d3al6
3JIEMEHTOB, BXO/ISIIIIUX B €70 COCTAB.

26 AJIKEHBI: TOMOJIOTUYECKHH psiJi, 001mas bu6mmoreka [IOK
bopmyiia, HOMEHKIATypa https://m.edsoo.ru/ff0d210c
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE bubnuorexa [JOK

27
MOJIEKYJT AJIKEHOB https://m.edsoo.ru/ff0d227e

28 CrpyKTypHas U LUC-, TpaHC- U30MEPHUS bubnnorexa [HOK
AJIKCHOB https://m.edso0.ru/00adb33c

29 dusznyueckre U XUMHUUYECKHE CBOMCTBA bu6mmoreka [JOK
aITKEHOB https://m.edsoo.ru/ff0d23dc

30 Peakuuu npucoenunenus aakeHoB. [IpaBuio bubnnoreka [JOK
MapkoBHUKOBa https://m.edsoo.ru/ff0d26ca

31 Peakunu okucIIeHHS aTKEHOB B KUCJIOW cpelie bubmorexa [JOK

https://m.edsoo.ru/ff0d28c8
Peakuuu okuciieHUs aJKEHOB B HEUTPAIBHOU bu6mmoreka [JOK

32
cpene https://m.edsoo.ru/ff0d2a6c

33 CriocoObI osTyyeHHs 1 IPUMEHEHUE aJIKEHOB bubmorexa IOK

https://m.edsoo.ru/ff0d2be8
[IpakTuueckas pabora Ne 2 o Teme
34 «ITonmydeHnne sTuIeHa U U3YYCHHUE €TO

CBOWCTB»



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

Pemenne pacu€THbIX 3aa4 Ha OIIPEICIICHUE

bubmuorexa [JOK

35 MOJICKYJIIPHOH (hOPMYJIbI OPTaHHYECKOTO https://m.edso0.ru/ff0d2d50
BelIeCTBa
AnxangueHsl: cCOnpsKEHHEIC,
36 I/ISOJIprOBaHHbIe Ii(YMyHI/IpOBaHHBIe. bubmorexa IOK
’ https://m.edsoo.ru/ff0d2eae
OCoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS
37 XUMUYECKUE CBOMCTBA COMPSKEHHBIX bubmuorexa [JOK
JUCHOB https://m.edsoo.ru/ff0d323c
38 CriocoObl osTyyeHHs U IPUMEHEHUE bubnuorexa [IOK
aJIKaJMCHOB https://m.edsoo.ru/ff0d350c
39 Kayuyk 1 pesuiia bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as
40 ¢dbopmyra, HOMEHKJIATypa, SIEKTPOHHOE U bubnnorexa [HOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!II, https://m.edsoo.ru/ff0d5230
¢u3nueckue cBoicTBa
41 XHUMUYECKUE CBOKCTBA aJTKMHOB bubmorexa IOK
https://m.edsoo.ru/ff0d37fa
42 KauecTBeHHBIE peaKIIMM HAa TPOHHYIO CBSI3b bubmorexa IOK
https://m.edsoo.ru/ff0d3al6
43 CriocoObl TOTy4eHUsI U TPUMEHEHNE bubnuorexa [JOK
AJIKHOB https://m.edsoo.ru/ff0d3b88
44 Pemrenne 3amad: pacu€Tsl IO ypaBHEHUIO bubnnorexa [JOK
XHUMHUYECKON peaKinu https://m.edsoo.ru/ff0d5708
45 KonrtponbHas pabora Ne 2 « ALMKINYECKUE
YTJI€BOIOPOIBI»
46 ApeHbl: TOMOJIOTUYECKUH psJl, 0011Iast bubnnorexka [JOK

dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d227e

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
OcH30J1a U TOTYO0JIa, X (PU3HYECKUE
CBOMICTBA

47 N3omepust 1 HOMEHKIJIATypa rOMOJIOTOB bubmumoreka [IOK
OeHzomna https://m.edsoo.ru/00adb33c
48 XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH bubmuorexa [JOK
3aMeIeHHs https://m.edsoo.ru/ff0d23dc
. XUMUYECKHE CBOMCTBA apEHOB: PEAKIIUHI BuGmorexa LIOK
MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB https://m.edsoo.ru/ff0d26ca
OeHzomna
50 0co6 . bora bubnnoreka [JOK
COOEHHOCTH XMMHUYECKUX CBOWUCTB CT
P https://m.edsoo.ru/ff0d28c8
o Pemenne pacqvé(Tmex 3a7a4 Ha onpzfezefne Butmorexa LIOK
YEeCKOT
MOJCKYIIPHOM QOPMYJIR! Opratit https://m.edsoo.ru/ff0d2a6c
BElIeCTBa
59 C 5 ADCHOB bubmuorexa [JOK
IOCOOBI IIOJTyYEHUS U IPUMEHEHHUE apEHO https://m.edsoo.ru/ffod2bes
I'enernyeckas CBA3b MEXKAY Pa3INYHBIMU bubnuoreka [IOK
53
KJIacCaMH YTJICBOJOPOJIOB https://m.edsoo.ru/ff0d2a6c
s PacqéTLvI rg) YpPaBHEHUAM XI/IMI/Ige;KI/IX Bu6miorexa IIOK
peaKme' VICTEMATHSALIE I 0D0DIIEHHE https://m.edsoo.ru/ff0d2d50
3HAHUU 110 TEME
bu6 OK
55 [Ipupoansiii raz. [lonytHbie HeQTAHBIE ra3bl h::p::l;ll(;r:.eeltjaséf).ru Iff0d2eae
56 KameHHBIi1 yroae 1 IpoIyKThI €70 bubnnorexa [JOK
nepepaboTKu https://m.edsoo.ru/ff0d323c
57 Hed1b 1 cniocoOsI e€ nepepaboTKH. bubnuorexa [IOK
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[TpuMeHeHne TpOIyKTOB IepepadoTKU
HedtH

https://m.edsoo.ru/ff0d350c

["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:

bubmuoreka [JOK

58 3JIEKTPOHHOE CTPOCHUE; PEAKIMH 3aMEIICHUS https://m.edsoo.ru/f0d5230
rajorera
eiicTBue 1Ien0Yei Ha
59 f[anoreanI;lmBoz[HHe. BsaumoneiictBue bubmmorexa [JOK
https://m.edsoo.ru/ff0d5230
JUTAJIOTCHAIKAHOB C MAarHUEM U IIHHKOM

60 Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110 bu6mmoreka [IOK
pazzaeny «YTIeBOIOPOIbI» https://m.edsoo.ru/ff0d37fa

61 KonTponbnas padora Ne 3« {uknuueckue
YIIEBOAOPOIBI
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:

62 TOMOJIOTHUYECKUH psii, oO1ast popmyna, bubnmoreka [JOK
CTPOCHHE MOJICKYJI, KJIacCUpHUKAIINS, https://m.edsoo.ru/ff0d3b88
¢u3nueckue cBoicTBa

63 N3oMepust, HOMEHKIATypa CIUPTOB bubmorexa IOK

’ https://m.edsoo.ru/ff0d5708

64 XHMMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnuoreka [IOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/ff0d210c

65 OxkwucliieHne npeaenbHbIX 0THOATOMHBIX bubnuorexa [JOK
CIIUPTOB https://m.edsoo.ru/ff0d227e
CriocoOsl MoTydeHus: U IPUMEHEHUE bubnmoreka [JOK

66
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/00adb33c
[IpocTeie 3¢upbl: HOMEHKIATYpa U

67 I/I3IZ)MepI/I$I %))0(136CHHOCTI/I (1)14332&:01(14)( " bubmorexa IOK

’ . https://m.edsoo.ru/ff0d23dc
XUMHYECKHUX CBOMCTB
68 MHOroaToMHbIE CIUPTHI: STUJICHTIIUKOJIb U bubnuorexa [JOK
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TJIIMOCPUH, UX (1)PI3PI'—I€CKI/IG U XUMHNYCCKUC

https://m.edsoo.ru/ff0d26ca

CBOICTBA
69 CriocoObI MOJTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
MHOT'OaTOMHBIX CITUPTOB https://m.edsoo.ru/ff0d28c8
70 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UUYECKUE bubmuorexa [JOK
cBoiicTBa. TOKCHYHOCTH (peHoIa https://m.edsoo.ru/ff0d2a6¢c
. bubnuorexa LIOK
71 XuMHYecKue CBOMCcTBa (heHoa https://m.eds0o.ru/ffod2bes
bu6mmoreka [IOK
72 CriocoObI osryueHust 1 IpuMeHeHne QeHoa https://m.edsoo.ru/ffod2a6e
[IpakTuueckas pabora Ne 3 Pemienue
73 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«CrapThl 1 (HEHOITBI»
74 Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110 bu6mmoreka [IOK
Teme «CUpThI U PEHOIIBI https://m.edsoo.ru/ff0d2eae
AJBIETHIBI M KETOHBI: 3JICKTPOHHOE
75 CTpO€HUE KapOOHUIHHOM TPYIIIIHI; bubnuotexa [JOK
TOMOJIOTHYECKHE PAIbI, o0mmas Gpopmya, https://m.edsoo.ru/ff0d323c
M30MepHsl © HOMEHKJIATypa
ATNbIeruipl U KETOHBI: (PU3HUECKUE bu6mmorexa [IOK
76 .
CBOMCTBA; pEaKIMU MPHUCOCTHHCHHSI https://m.edsoo.ru/ff0d350c
77 Peaknuu okuciIeHHs U Ka4eCTBEHHBIC bu6nmoreka [JOK
PEaKIny aJbJIeTHI0B U KETOHOB https://m.edsoo.ru/ff0d5230
78 CriocoOsl MoTydeHus aIbJICTHI0OB U KETOHOB bubmorexa HOK
https://m.edsoo.ru/ff0d5230
79 [IpakTuueckas padbora Ne 4 «Xummuueckue

CBOMCTBa AJIbACTUI0OB 1 KETOHOB»
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Pacuérsl macchl nin 00bEMa IPOAyKTa
peaxkuuu, ecii OJHO U3 BELIECTB JIaHO B BUJIE

bu6mmoreka [IOK

80 pacTBopa ¢ onpeaeaEHHON MacCOBOi T0JICH https://m.edsoo.ru/ff0d3al6
PacTBOPEHHOTO BELIECTBAY
81 Konrtponsnas padora Ne 4 «CiupTsl.
®enoubl. KapOOHUIBHEBIE COSTUHEHU S
OAHOOCHOBHEIE MPeAeTbHBIC KAPOOHOBBIC
82 KIfCJIOTH oco6em§ofm CTpOGHIfH 1754 Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d5708
MOJIEKYI
83 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnnoreka [JOK
KHCJIOT, UX (PU3MYECKHE CBOMCTBA https://m.edsoo.ru/ff0d210c
84 XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexa [JOK
OJTHOOCHOBHBIX KApOOHOBBIX KHUCJIOT https://m.edsoo.ru/ff0d227e
OcoOeHHOCTH CBOMCTB MypaBbUHON
85 KHCIIOTEHI. MHOFOO6pa3I/IeyIIzap6OHOBI>IX bubmmoreia LIOK
https://m.edso0.ru/00adb33c
KHCIIOT
Oco0eHHOCTH CBOMCTB: HETIPEAECTbHBIX U
apoOMaTHYSCKUX KapOOHOBBIX,
86 )IEIKap6OHOBI)IX FI/II;pOKCI/IKapfSOHOBBIX Brbmiorexa LIOK
’ https://m.edsoo.ru/ff0d23dc
kuciot. [IpencraBuTeny BRICIINX
KapOOHOBBIX KHUCJIOT
87 [ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0d26ca
88 CriocoOsl MoNTydeHus: U IPUMEHEHUE bubnmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/ff0d28c8
CrnoxxHbie 3(DUPBI: TOMOJIOTHYECKUHN P, bubmuotexa [JOK
89
obrast hopmysia, H30MEPHS 1 HOMEHKJIaTypa https://m.edsoo.ru/ff0d2a6¢
90 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK
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3¢upoB

https://m.edsoo.ru/ff0d2be8

Pemennie pacu€THbIX 3a1a4: IO YPaBHEHUIO
XUMHUYECKON PEaKIu, Ha ONPECIICHHUE

bubmuorexa [JOK

o1 MOJICKYJISIPHOM (hOPMYJIbI OPraHHYECKOTO https://m.edsoo.ru/ff0d2a6c
BEILIECTBA
[TpakTrueckas padota Ne 5 Pemenue
92 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
«Kap6oHoBbie kuciaoThl. CI0XKHBIE dPUPHD)
Kupsr: ctpoenue, hpuzndeckue u bubnnoreka [JOK
93 .
XMMHUYECKHE CBOMCTBA (THIPOIIH3) https://m.edsoo.ru/ff0d2eae
OCOoOEHHOCTH CBOMCTB JKHPOB, COACPIKAIINX
94 OCTaTKHU HEIMpPeAeIbHBIX )KII/:pHBIX EI/II():JIO'II‘I.I bubmmoreia LIOK
https://m.edsoo.ru/ff0d323c
’Kupsl B mpupoje
MBpbIia Kak COJIM BBICIIUX KapOOHOBBIX
95 KHUCJIOT, UX MOIoLIee IIGfICTBEIC. [TonsTHE O bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d350c
cuHTeTH4YecKux Morouux cpeactrax (CMC)
I'eneTnyeckas cBsI3b yri€BOJOPOAOB U
96 Kchoponconepmamlﬁ opralllmlzleixﬂx bubmorexa HOK
https://m.edso0.ru/ff0d5230
BEIIIECTB
97 Pacuétel 10 ypaBHEHUAM XUMUYECKUX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d5230
CucremaTu3zanus 1 00001IeHNEe 3HaHUH 11O
98 TeMe «Kap6011{1013me KI/ICJ'II(I)ITBI. CrnoxHbIe bubmmoreia LIOK
https://m.edsoo.ru/ff0d37fa
s¢upsl. XKupei»
99 Kontponbnas padota Ne 5 «KapOoHoBBIE
KuCIOTHI. CoxHbIe 3Qupbl. XKupb»
100 OO01mas xapakTepucTUKa YrIeBOI0B U bubnmnoreka [JOK

KIaccuuKalus yrieBoaoB (MOHO-, IU- U

https://m.edsoo.ru/ff0d3b88
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MOJICaxXapu/Ibl)

101 Monocaxapusl: GU3MUECKHE CBOMCTBA U bubmuorexa [JOK
HaXO0JXK/ICHHE B IIPHPO/IC https://m.edsoo.ru/ff0d5708
OO6pa3zoBaHue MUKINYECKHX (HOPM bubmuorexa [JOK

102
MOHOCaxapuI0B Ha MPUMEPE TIIFOKO3bI https://m.edsoo.ru/ff0d3f34

103 XUMHYECKHE CBOMCTBA MOHOCAXAapUJIOB Ha bubmumoreka [IOK
pUMepe TITIOKO3bI https://m.edsoo.ru/ff0d40c4
IIpuMeHneHue TIIHOKO3bI, €€ 3HAUEHUE B bubnnoreka [JOK

104
KHU3HEACATESILHOCTH OpraHu3Ma https://m.edsoo.ru/ff0d210c

s | e, e e

8 PHPOA P https://m.edsoo.ru/ff0d227e
JcaxapuioB
IT : )
106 duuucersie  ximmriccie cofictsa, biGorer LIOK
’ https://m.edsoo.ru/00adb33c
MIPUMEHEHUE
107 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX Bubmiorexa LIOK
Y https://m.edsoo.ru/ff0d23dc
8 7@ TIpOAYICTa peaitt https://m.edsoo.ru/ff0d210c
TEOPETUICCKH BO3MOIKHOTO

109 [TpakTruyeckas padora Ne 6 «YriieBoabl»

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 bubnmoreka [JOK

110
pazneny «YTIeBOAb» https://m.edsoo.ru/00adb33c
KonTponbnas padora Ne 6 o teme

111 "Kucnopoacoaepkariue opraHu4ecKre

coenuaeHud"
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AMUHBL: KJIaccu(pUKaIys, CTPOCHNE

112 MOJIeKYJI, o0mas hopmyiia, nzoMepus Bu6mmorexa LIOK
’ ’ . https://m.edsoo.ru/ff0d26ca
HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA
113 XUMUYECKHEe CBOMCTBA anu(PaTHIeCKUX bubmumoreka [IOK
aMUHOB https://m.edsoo.ru/ff0d28c8
114 AHWIVH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH bubmuorexa [JOK
XMMHYECKHX CBOMCTB aHUIIMHA https://m.edsoo.ru/ff0d2a6c
115 CriocoObl osTyyeHHsl U IPUMEHEHUE bubnuoreka [IOK
ann(aTHIECKUX aMHUHOB https://m.edsoo.ru/ff0d2be8
AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,
116 (du3nyecKre CBOMCTBA. OTneJ}EHHe ’ bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
MIPEICTaBUTENN 0-aMUHOKHCIIOT
XUMUYEeCKHE CBOMCTBA aMUHOKHCIIOT, UX
117 OMoJIOTHYECKOE 3HAUCHHE aMI/IHOKI/ICJI,OT. bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
CuHTe3 U TUIpOIN3 NENTUI0B
benku kak npupoaHbIE OJIUMEDHI; bubnuoreka [IOK
118
CTPYKTYpBI OEITKOB https://m.edsoo.ru/ff0d2eae
119 XUMUYeCcKHe CBOMCTBA OEIKOB Brbmiorexa LIOK
https://m.edsoo.ru/ff0d323c
120 A3oTcoaeprkalme reTepouuKINYECKue bubnnorexka [JOK
COCITMHEHUSI. https://m.edsoo.ru/ff0d350c
ITpakTuueckas pabora Ne 7 Pemenune
121 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«A3oTcoaepxkanme OpraHn4ecKue
COETUHEHUS»
199 IIpuHIUIIBI HOMEHKIIATYPBI bubnuoreka [IOK
TeTePOLMKINYECKUX COSTMHEHHMA https://m.edsoo.ru/ff0d5230
123 CrpoeHnue, pu3nyecKkue 1 XUMHUYECKHe bubnnorexka [JOK
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CBOMCTBA MMUPUJIMHA U TTUPPOJIA

https://m.edsoo.ru/ff0d37fa

['eTeporukinueckrue COeTUHEHUS C IBYMSI bu6mmoreka [IOK
124
OoJiee reTepoaTroMaMu https://m.edsoo.ru/ff0d3a16
125 HyxkienHnoBbie KUCIOTHI: COCTAB, CTPOCHUE U bubmuorexa [JOK
Ouosornyeckas poJib https://m.edsoo.ru/ff0d3b88
[TpakTuyeckas padora Ne 8 Pemenue
126 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«PacnozHaBanue OpraHMYECcKUx
COCTUHEHUN)
Kontponbnas padora Ne 7 o teme
127 «A30TCOEpKAILINE OPTaHUIECKUE
COCJIUHCHHU S
OcHOBHbIE IOHATUS XUMHH
128 BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U bubnnorexa [HOK
METOJIbI UX CHHTE3a — MOJIMMEPU3aIHsl U https://m.edsoo.ru/ff0d40c4
MOJINKOHICHCALIUS
129 [Tnactmaccel. YTunuszanus u nepepadboTka bubnuoreka [IOK
IUIaCTHKA https://m.edsoo.ru/ff0d210c
DnacToMephl: HaTYpaTbHBI CHHTETHYECKUE bubnuorexa [JOK
130
Kay4yyku. Pesuna https://m.edsoo.ru/ff0d227e
Bonokna: HaTypanbHbl€, HCKYCCTBEHHBIE,
131 CI/IHTGTI/I‘IGCKI/I};I.) [Tomumepst Zneunam)Horo bubmorexa [JOK
https://m.edso0.ru/00adb33c
Ha3HAYCHUS
[TpakTuueckas pabora Ne 9 Pemenue
132 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«Pacno3HaBanue miacTMacc 1 BOJIOKOH»
133 O06o0011eHre U cuCTeMaTU3aIMs U3YYeHHOTO

MaTepurajia 1o TeMe ((BBICOKOMOJ'ICKyJI}IpHBIe
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COCANHCHUA»

134

135

136

Opranuueckasi XuMusi ¥ PU3NOJIOTUS

Opranuueckasi XuMus U papMakanorus

OpraHI/I‘ICCKaﬂ XHMUS 1 OMOXHUMHUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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