


IMMOACHUTEJIBHAS 3AIIMCKA

PaGouas nmporpamma 37IeKTHBHOTO Kypca M0 XUMHH « XUMHSI B 33/1a9aX U yIPAXHEHUSX» Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBaHnus pazpaboTtana Ha ocHoBe DenepasnibHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Odeneparnun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUs (elnepaabHON 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO OOIIEro
obpazoBanusa(POIl COO), nmpeacraBieHHbIXx B DefepaibHOM TOCyIapcTBEHHOM oOpaszoBaTenbHOM ctranmapre COO, ¢
yuérom Konnenmuu mnpenogaBaHus y4eOHOTO mpenMera «XUMHUS» B 00pa3oBaTEIbHBIX OpraHu3aiusax Poccuiickoi
denepanuy, pealM3yOIMUX OCHOBHBIC 00pa30BaTENbHBIC MPOTPAMMbI, U OCHOBHBIX MOJIOKCHHH «CTpaTeruu pa3BHTHSI
Bocniutanus B Poccuiickoit denepanuu Ha nepuos 1o 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 No
996 - p.).

XVMHUS Ha YPOBHE YTIYOJEHHOTO N3YUYCHUS 3aHMMACT BaXKHOE MECTO B CHCTEME €CTECTBCHHO-HAYYHOTO 00pa30BaHUs
yuamuxcs 10—11 xmaccoB. M3ydeHue mnpemMera, pean3dyemMoe B YCIOBUAX IU(PGEPEHIIMPOBAHHOTO, MPOPUILHOTO
oOydeHusi, MPU3BAHO OOECMEeYUTh O00I1e00pa30BaATENbHYI0O U OOMIEKYJIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIIKOJIBI,
HEOOXOUMYIO ISl afanTalii UX K OBICTPO MEHSIOIIMMCSI YCIOBUSAM KM3HU B COIMYME, a TaKXKe JIs MPOJOJLKEHUS
oOydeHHs] B OpraHu3anusix Mpo(ecCHOHAIBHOTO 00pa3oBaHUs, B KOTOPHIX XUMHS SIBIISI€TCA OJIHOM W3 MPUOPUTETHBIX
JTUCITUTUINH.

B nporpamme 35eKTUBHOTO Kypca 10 XUMUU «XUMUS B 33/1a4ax U YIPOKHEHUSIX» Ha3HAUCHHE MOTYy4YaeT MoIpOOHYIO
MHTEPIPETAIIMIO B COOTBETCTBUH C OCHOBoIoIararonuMu nosoxxenusmu @I'OC COO o B3auMo00yCIIOBIGHHOCTH TIENIeH,
coJiep KaHusl, Pe3yIbTaTOB 00yUeHUs U TPEOOBAHUH K YPOBHIO MMOATOTOBKH BHIMTYCKHHUKOB. CBUIETEIHCTBOM TOMY SIBJISIFOTCS
CJIEIYIOIINE BBIMOIHSIEMbIE POTPAMMOM TTO XUMUU (DYHKITHH:

e HMHQOPMAIMOHHO-METOAMYECKAs, pealn3alusi KOTOpPO oOecreunBaeT TMOMyYeHHUE MPEACTABICHHUS O MEsX,
colepKaHUM, OOIIe crpaTerun OOYYEeHHS, BOCIHMTAHUS W PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU TIpEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpraHU3AIMOHHO-TUTAHUPYIOIIAs, KOTOpas MpeayCMaTpuBaeT OIpejelieHre: MPUHIIUIOB CTPYKTYPUPOBAHUS U
MIOCIIC/IOBATEIPHOCTA HM3yYCHUS y4eOHOr0 Marepuaia, KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX €r0 XapaKTEepPUCTHK;
MOJIXO/I0OB K (POPMHUPOBAHHIO COJICPKATEIHHON OCHOBBI KOHTPOJISI M OIEHKH 00pa30BaTEIbHBIX TOCTHXKCHHUI
oOydJarommxcs B paMKax UTOTOBOM aTTeCTalluu B (hOpME €IMHOTO TOCYIAPCTBEHHOT'O SK3aMEHA 10 XUMHH.

[Iporpamma ajis yriyOn€HHOTO U3YICHUS XUMUH:



e YCTaHABJIMBACT WHBAPHUAHTHOE TMPEIMETHOE COJACpKaHWE, 00S3aTeNbHOE ISl M3YYCHHS B paMKax OTIACIbHBIX
npoduieid, mpeaycMaTpUBaAET paclpeIeICHUE U CTPYKTYPUPOBAHHUE €TO IO KJTaccaM, OCHOBHBIM COJEPIKATECIbHBIM
JUHUAM/pa3aenaM Kypca;

e JaéT MpPUMEPHOE pacmpeecHre YIeOHOro BpeMEeHH, PEKOMEHYEMOTO JUTsl U3YYCHUSI OTICTbHBIX TEM;

e TMpejJIaraeT MPUMEPHYIO IOCJICIOBATCIBHOCTh M3YyYCHHS YYeOHOTO MaTepuaja ¢ Y4ETOM JIOTHMKH TIOCTPOCHUS
Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e JIaéT METOJMYCCKYIO MHTEPIIPETAIMIO IeJIed W 3a/Jad M3y4YeHUs MpeaMeTa Ha YriiyOJa&éHHOM YpPOBHE C y4ETOM
COBPEMCHHBIX TPHOPUTETOB B CHCTEME CpEIHEro o0IIero oOpa3oBaHUs, COJCPKATEIBHOW XapaKTePUCTUKH
TUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTENILHON MPOrpaMMBbl CPEIHETO 00IIero oOpa3oBaHUs
(JMYHOCTHBIX, METANPEAMETHBIX, TIPEIMETHBIX), a Tak)Ke C y4ETOM OCHOBHBIX BHIOB y4eOHO-ITIO3HABATCIBHBIX
JEHCTBUH 00YYarOIIErocs 0 OCBOSHHUIO COJICPIKaHUS MPeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOrPAMME JICKTHBHOTO Kypca MO XUMUU « XUMHS B 3a/1aUax M YINPaKHCHUIX)
pelyCMOTpEHa MPEEeMCTBEHHOCTh ¢ OOYYEHHEM XMMHUU Ha YPOBHE OCHOBHOrO 00Imiero ooOpas3oBanus. 3a Mpejenamu
YCTAaHOBJIEHHOM MPOTpaMMOM MO XUMHUH 00s13aTeIbHON (MHBAPUAHTHOM) COCTABIISIONICH COAepKaHUsS JIEKTUBHOTO Kypca
0 XUMHUU «XHUMHS B 337]a9aX U YIPAKHEHUSIX» OCTAETCS BO3MOXKHOCTh BHIOOpA €r0 BApUATUBHOM COCTaBISIONIEH, KOTOpas
JIOJI’KHA OTIPEENSIThCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MPOoQIist 00y4deHus.

B coorBercTtBUM ¢ KoHmenTtyanbHbIMU TonokeHusMH PI'OC COO o Ha3HaUYeHWH MPEeaMETOB 0a30BOTO H
yrayoJIéHHOTO YpoBHEH B cucteme ¢ epeHIIMpOBaHHOTO OOYUYEHHUS Ha YPOBHE CPeIHEro 00Iero o0pa3oBaHus XUMUS Ha
ypOBHE YIIyOJIEHHOTO WM3Y4YEHHUS] HAMpaBJICH HA peaju3allii0 MPEEMCTBEHHOCTH C TOCIEAYIOIIUM ASTaloM MOJIYYeHUs
XUMHYECKOTO 00pa30BaHUs B paMKaX U3yUCHHUS CTICIIUATLHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX TUCITUIIINH B By3aX H
OpraHu3aluiaxX CpeaHero MpodecCHOHATBHOIO0 00pa3oBaHUsA. B 3TOl CBsA3M M3ydeHHE SJIEKTUBHOTO Kypca IO XUMHUU
«CHOXHBIE BOMPOCHI OPraHMYECKOW XUMHH» OPHEHTHPOBAHO MPEUMYIIECTBEHHO HA paclIUpeHre M yriayOJjeHue
TEOPETUYECKON U TPAKTUIECKOM MOATOTOBKH 00YYAIOIINXCS, BEIOPABIIUX OMpeIeIEHHBIN MPOo(Hib 00y4YeHMs], B TOM YUCIIE
C TEpCIEeKTHBOW TMOCIEIYIONIETO TONYYCHHs] XUMUYECKOTO OO0pa3oBaHWS B OpraHU3amusIX NpodhecCHOHATLHOTO
oOpazoBanus. Hapsiay ¢ atuMm, B cBete TpeboBanmnii ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS (eaepabHOM
o0pa3oBaTeILHOM MPOTPAMMBI CPEAHETO OOIIETO 00pa30BaHUs N3YUCHHE JICKTUBHOTO Kypca M0 XUMUN «XUMUS B 3a71a4ax
U YIPaXHEHUSX» OPUCHTHPOBAHO TAKXKE HAa PEIICHWE 3a/lad BOCIHTAHUS W COIUATBHOTO PAa3BUTHS OOYYAIONIMXCS, Ha



dbopMupoBaHUE y HUX OOIICMHTEUICKTYaJbHBIX YMEHHM, YMEHUH pallMOHAIM3alUU Y4eOHOTO TpyJda U OOOOIIEHHBIX
CIOCOOOB JIESITEIbHOCTH, UMEIOLIUX MEKIUCUUIUIMHAPHBIN, HAAIPEIMETHBII XapakTep.

CocTaBisIOMMMHU 3JIEKTUBHOIO Kypca MO XUMUM «XUMHUS B 337adyax M YINPaXKHEHUSX» Ha YPOBHE YIIIyOJIEHHOIO
U3YUYEHUS SBISIOTCSA YIUIyOn€HHble Kypcbl — «Opranuueckas xumusi». [lpu ompeneneHuu noaxoioB K oTOOpY U
CTPYKTYpPHOM OpraHU3alyy CONEPKaHUsI ATUX KypCOB B ITPOrpaMMe 10 XMMHUHU 32 OCHOBY NPpUHATHI nosioxkeHuss PI'OC COO
0 paznuyusax 0a30BOT0 U yriayOJIEHHOrO YpOBHEH U3YUEHUS NIPEIMETA.

OcHoBy coxaepxaHusi KypcoB «OpraHudeckas XHUMHs» COCTABISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUW U YMEHHH,
OTHOCSIIIMXCSI K 0a30BOMY YpPOBHIO M3Y4YEHHS MpeaMeTa. DTa CUCTeMa 3HAHUM IMOIydaeT Onpeeia€HHOE TEOPETUUYECKOEe
JIOTIOJTHEHHE, MO3BOJISIONIEe OCO3HAHHO OCBOMTH CYHIECTBEHHO O0ubIni 00bEM (hakTosIOrHueckoro Marepuana. B kypce
OpraHUYeCcKOM XUMHH MPU PACCMOTPEHUH PEAKIIMOHHOM CITOCOOHOCTH COEAMHEHUH yaesIeTcss 0c000e BHUMAaHKHE BOIIPOCaM
00 31eKTPOHHBIX 3 PeKTax, 0 B3aAUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHrne UMEET TO, YTO Ha COJIEP)KAHKE DJIEKTUBHOTO Kypca M0 XUMHUHU « XMMHUS B 3a/1a4axX U YIPKHEHUSIX)
yriayOa€HHOTO YPOBHS M3YUYEHHS JIJISl KIIACCOB ONpeAe€HHOro mpoduis (r1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOTHEHU K OOIIel cucTeMe MpeIMETHBIX 3HAHMM) OKa3bIBAIOT BIMSHUE CMEXHBIC MpeAMeThl. Tak, Hampumep, B
coJiep KaHUH MpeaMeTa sl KJIAaCCOB XUMUKO-(DU3UIecKOro npoduiisi 60JbI10€ 3HaUeHNEe OYIyT UMETh 3JIEMEHTHI Y4eOHOTO
MmaTepuaina mno oodued xumun. [lpyu n3ydeHuu npeameTa B JaHHOM cllydae akIEHT OYyJeT c/ellaH Ha OOIIHOCTh METO/IOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (U3HKE: aTOMHO-MOJEKYISIpHAs Teopusi (MOJIEKYJIsIpHAsl TEOpHUs B
¢u3MKe), 3aKOHBI COXPAHEHHUS MAcChl U DHEPTUU, 3aKOHBI TEPMOJMHAMMKH, HJICKTPOJIH3a, MPEACTABICHUS O CTPOCHHUH
BEILECTB U JIPYTOE.

B 10 ke BpeMsi B COIEpKaHUM 3JIEKTUBHOIO Kypca MO XUMHUM «XHMUSl B 33/la4ax U YHNPAXKHEHHUSIX» IS KIACCOB
XUMHUKO-OMOJIOTHYECKOTO Tpoduis OoNbIIUN YASHbHBIA Bec OyneT HMMeTh opraHudeckas xumus. B sTom cmydae
MPEIOCTABISAETCS. BO3MOXKHOCTh JJIsi 0ojiee OOCTOATENBHOIO PACCMOTPEHHUS XUMHYECKOW OpraHu3allMi KJIETKH Kak
OMOJIOrMYECKOI CUCTEMBI, B COCTaB KOTOPOU BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMITOHEHTHI, KaK JUMUAbI, OCNKH,
YII€BObI, HYKJIEHHOBBIE KUCIIOTHI U Apyrue. IIpu 3ToM 3HaHHS 0 cOCTaBe U CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BELIECTB CIY>KaT OCHOBOM JJIs1 U3yUEHUS CYIIHOCTH MPOIecCOB (POTOCHHTE3A, AbIXaHUs, TUILIEBAPCHHUS.

B mutane ¢opmMupoBaHus OCHOB HAYYHOTO MHPOBO33PEHMS, OCBOEHHUSI OOIIEHAyYHBIX METOAOB MO3HAHHS U OIbITa
MPAKTUYECKOTO MPUMEHEHUS HAy4YHbIX 3HAHUW H3yYEHHE DJJIEKTUBHOTO Kypca IO XUMUHM «XHUMHS B 3ajadax H



yOpaXKHEHUAX» Ha yriyOJEHHOM YPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SIX C YUCOHBIMU IPEAMETAMU, BXOASIIUMHU B
COCTaB MpEAMETHBIX oOnactell «EcTecTBeHHO-HaYyYHbIE MTPEAMETh», «MaTtemaThka U uHpopmaTuka» U «Pycckuil sS3bIK U
JUTEPATYPAY.

[Ipu u3ydeHnu MEKTUBHOTO Kypca Mo XUMHUHU « XUMHUS B 3a]la4ax U YIPOKHEHUAX» Ha yriayOJEHHOM YpOBHE TaKXKe,

KaK Ha YPOBHE OCHOBHOTO U CpeJHero o01iero oopa3oBanus (Ha 6a30BOM YpOBHE), 3aJa4eil IEpBOCTENEHHONW 3HAYUMOCTHU
aBigercss GOpMUPOBAHNE OCHOB HAYKHW XMMHUU KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, TPAKTUYECKOMN A TEIbHOCTU
YeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTyphl. Pemienue 3Toi 3amaunm Ha yriayOJ€HHOM ypOBHE H3y4YeHUs
npeaMeTa MPEANOIIaracT peaan3aluio TaKUX LeJIeH, Kak:

e (opmupoBaHHe MPEACTABICHHUI: O MAaTepUATLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUHN
OPUPOJBI, O MECTE XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€ BeIyllel poiu B OOECIEYEHHH YCTONYMBOTO
Pa3BUTHs YEJIOBEUECTBA: B PEIICHUM MPOOJIEM HKOJIOTMYECKOW, SHEPreTHUYeCKOM M MUIIEBOM 0e30macHOCTH, B
Pa3BUTHUU MEIUIIMHBI, CO3/IAaHIHM HOBBIX MAaTEPUAJIOB, HOBBIX HICTOYHHKOB YHEPIHH, B 00ECIICUCHUH PAIIMOHAIBHOTO
IPUPOIOIIONIH30BAHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEJOBEKA, a TAKKe DKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHON Cpee;

e OCBOCHHME CHCTEMBbI 3HaHUM, JIKAIIUX B OCHOBE XMMHYECKON COCTaBIISIOLIEH E€CTECTBEHHO-HAYYHOW KapTHHBI
Mupa: (QpyHIaMEHTaJbHBIX MOHSITHH, 3aKOHOB M TEOPHM XWUMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU
BEILECTBA HA PA3HBIX YPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAAMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUS XUMHUYECKUX PEAKUUA, 0 XUMUYECKOM PAaBHOBECUU, PACTBOPAX U
JTUCTIEPCHBIX CHCTEMaX, 00 OOIIKUX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO MTPOU3BOJICTBA;

e (opmupoBanre y 00ydarOmMXCcs OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUHN
JUTSI OOBSICHEHUS KITFOUEBBIX UJIEH U TPOOJIEM COBPEMEHHON XUMUU, JIJIs1 OOBSICHEHUS U TIPOTHO3UPOBAHMUS SIBIICHUIA,
UMEIONUX E€CTECTBEHHO-HAYYHYIO TPUPOAY; TPAaMOTHOTO pEIICHUsS TpoOJieM, CBA3aHHBIX C XHMHEH,
IIPOTHO3MPOBAHMS, aHaM3a W OICHKH C IO3WIHMKA JKOJOTHYECKOM O€30macHOCTH IOCICACTBUNA OBITOBON U
IIPOU3BOJICTBEHHON JESATEIBHOCTH YEJIOBEKA, CBSI3AHHOM C XMMHMYECKUM MPOU3BOJCTBOM, HCIIOJb30BAHUEM U
nepepaboTKOM BEIIECTB;



e yruyOJeHUE NPEeACTaBICHUM O HAy4YHBIX METOJAaX TO3HAHMS, HEOOXOIMMBIX MJii TPUOOpPETEHUS] YMEHHU
OPUEHTHPOBATHCS B MHUPE BEHIECTB U OOBSCHEHHUS XUMHUYECKHX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B
MIPAKTUYECKOMN EATEIIbHOCTH U TTOBCEIHEBHOMU KU3HMU.

B mnane peanuzanuu nepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIMIMX (YHKIUNA IEIOCTHOM CHUCTEMBI CPEIHETO
o0111ero 00pa3zoBaHus IPU U3YUYECHUH PJIEKTUBHOTO Kypca [0 XUMHUH «XHUMUS B 3a7a4aX U YIPaKHEHUAX» Ha yriayOJEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TAKUE 1IEJIU U 3a]a4H, KaK:

e BOCHUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTHU SIBJICHUW MPHUPOJIbI, YBAKECHHS K MPOLIECCY TBOPUYECTBA B 00JIACTH
TEOPETHUYECKUX M MPUKIAJTHBIX HCCICAOBAHUNA B XUMHUHU, (HOPMUPOBAHHWE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

e Ppa3BUTHE MOTHUBAIIMU K OOYUYEHUIO M TMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA OCHOBE
YCBOEHUS O0IEYEIIOBEUCCKUX IIEHHOCTEH;

e pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HHTCIUICKTYyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0OydaroIuxcs,
dbopMHUpOBaHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BAHMIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIOBUIO yCTEIHON MpodeCcCHOHANIBHONW U O0IIECTBEHHON /IESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO M OTPEOHOCTHU B 3I0POBOM 00pa3e KU3HU;

e (QopmMupoBaHHe yMEHUW M HaBBIKOB Pa3yMHOTO MPUPOJOINOJIB30BAHUS, PA3BUTHUE DKOJIOTMUECKOW KYIBTYPHI,
IPUOOPETEHHE OMBITA OOIIECTBEHHO-TIOIE3HOM YKOJIOTUUECKON NeATETHLHOCTH.

DNEeKTUBHBIA Kypc «XHUMHS B 3aJadyax W YIOPAKHEHUSIX» COCTaBJIEH B IOJHOM COOTBETCTBHHM C (helepanibHbIM

KOMITOHEHTOM TOCYJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa Ha OCHOBE aBTOPCKOM [Iporpammel Kypca XUMUu AJis

npoduibHOTO U yrayoiaeHHoro u3ydeHus xumuu B 10-11kmaccax 061meo0pa3oBaTebHBIX YUpexKACHUH (MPOPUITHHBIHN

YpOBEHb) IpeaHa3HaueH ais yyamuxces 10-11 knacca, paccuntan Ha 344aca B rog (1 4ac B Henento).



COIAEPKXAHUE OBYYEHUA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer v 3HaAUEHUE OPraHUUYECKON XUMHH, IPEACTABICHNE O MHOT000pa3ul OPraHUYECKUX COSTUMHECHUM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIEpOjia: OCHOBHOE U BO30YXKJIEHHOE COCTOSHHS. BalleHTHbIE BO3MOXKHOCTH aToMa
yriaepoja. XuMHUUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUAX. TUrbl THOPUAU3AIMU aTOMHBIX OpOUTaliel yriepoja.
Mexanu3mbl 00pa3oBaHUs KOBAJEHTHOM CBsi3M (OOMEHHBIA M JIOHOPHO-aKIENTOPHBIN). THUIBI TIEpEeKpPhIBaHUS ATOMHBIX
opOutanei, o- U m-cBsa3u. OnuHApHAs, IBOMHAS U TpoiHas cBsi3b. COCOOBI pa3phiBa CBI3EH B MOJIEKYJIaX OPraHMYECKUX
BeniecTB. [loHsaTre 0 cBOOOJHOM pagukane, Hykieodue u 3JekTpodue.

Teopust ctpoeHus opranudeckux coeauHeHuit A.M. ByrtinepoBa U cCOBpeMEHHbBIE TPEACTABICHUS O CTPYKTYype
MOJIEKYJl. 3HAau€HHWE TEOPUU CTPOCHHS OPTraHUYECKUX COCIUHEHUU. MONEeKYIsIpHbIE H CTPYKTYpHbIE (OPMYIIBI.
CtpykTypHble (GOpMYJbl pa3MYHBIX BHJOB: pa3BEPHYyTas, COKpami€HHas, ckeneTHas. W3omepus. Bunubl uzomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P(HEKThl B MOJIEKyJIaX OPraHMYECKUX COCIWHEHUN (MHIYKTHBHBIA U
Me30MEePHBINA 3P HEKTHI).

[IpencraBnenne o knaccuUKalMK OpraHUYecKux BemiecTB. [loHsTHEe 0 (YHKIIMOHAIBHOW Tpyrme. ['oMororus.
['omonoruueckue psiapl. CucreMarnyeckas HOMeHKiIatypa opranndeckux coenunennit (IlUPAC) u tpuBuanbHbie Ha3BaHUS
OTJI€JIbHBIX TIPEICTABUTEIIEH.

OcobenHoctu u KiIacCU(UKAIMSA OPraHUYECKUX peaknuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE pEAKIMH B
OPraHUYECKON XUMHUHU.

DKCIEpUMEHTAJIbHBIE METO/bl U3YUEHUSI BELIECTB M UX MPEBPAILCHUI: 03HAKOMJIEHHUE C 00pa3laMHu OpraHUYeCKUX
BEILIECTB M MaTepHUallaMl Ha UX OCHOBE, OMBITHI MO MPEBPALICHUI0 OPraHUYECKUX BELIECTB MPU HArpeBaHUU (IUIaBICHUE,
oOyTTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHMYECKUX BEIECTB.

YrieBogopoasbl.



Ankanel. ['oMonoruueckuit psig ankaHoB, oOmias (opMmysia, HOMEHKIATypa U H30MEpHUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII AJIKAHOB, SP>-ruOpHUAN3aLKs aTOMHBIX OpOMTasell yriuepona, 6-cBa3b. dusnueckue
CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOMCTBA AJKAHOB: PEAKUIHMHU 3aMEIICHUS, U30MEpPU3ALNH, ACTUAPUPOBAHUA, LUKIU3ALNMN, TUPOIU3A,
KpEeKUHTa, ropenus. [IpeacraBienne o MEXaHU3ME peakivil paauKaabHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUeHUsI U1 TPUMEHEHUE aJIKaHOB.

[Huxnoankanel. O0mas Gopmyina, HoMeHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U XUMHYECKUX CBOMCTB MaJIbIX
(uukompornad, NUKIOOYTaH) M OOBIYHBIX (LMKJIOMEHTAH, IUKIOTeKCaH) IukiIoankaHoB. CrocoObl TONy4YeHUs U
MPUMEHEHHE ITUKJIOAIKAHOB.

Ankensl. ['oMonornueckuii psijy ankeHoB, oOmias ¢opmysia, HOMEHKJIATypa. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJl ajKEHOB, SP’-rMOpMAM3aLUs AaTOMHBIX opOMTajneill yriepona, o- U m-cBs3H. CTPYKTypHas H
reoMerpuueckas (Uuc-TpaHc-) uzomepus. Dusznueckne CBONWCTBA aJIKEHOB. XHWMHUYECKHME CBOWCTBA: PpPEAKLIMU
MPUCOETUHEHNS, 3aMEILICHUS B O-TI0JIOKEHUE TIPH IBOMHOM CBA3M, OJIMMEpU3alluK 1 okucyieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha JBOHHYIO CBs3b. CIIOCOOBI MOJYUYCHHS U TPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukamus ankaaueHoB (CONpsDKEHHBIE, W30JUPOBAaHHBIC, KyMyauposanHvle). (OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHUS U XUMUUECKUX CBOMCTB COMPSKEHHBIX AueHOB, 1,2- u 1,4-mpucoeauHenue. [lomumepusanus
conpspKEHHBIX TUeHOB. CITOCOOBI MOTyYSHHS U IPUMEHCHHE aJIKaIMEHOB.

AnkuHbl. ['OMOJIOTHYECKHI psa  aJKUHOB, o0O0mmas ¢opmysia, HOMEHKJIATypa W H30MEpHUsA. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKHHOB, SP-THOpHAM3AIIUS aTOMHBIX opOuTanei yriepoaa. @u3ndeckrue CBOMCTBA
AJKUHOB. XMMHWYECKHE CBOMCTBA: PEAKIIMU MPUCOCAUHEHHS, AUMEPU3ALMU U TpUMEpHU3aluU, OKUCIeHUA. KuciorHeie
CBOMCTBAa aJKMHOB, HMMEIOIIUX KOHIIEBYIO TpPOMHYIO CBA3b. KadecTBeHHbIE peaklMd HAa TPOHHYI CBA3b. (CnocoObl
MOJIYYEHUSI U TPUMEHECHUE ATTKHHOB.

ApomaTHdecKue yriieBo10po ikl (apeHbl). ['oMomorudeckuii psia apeHoB, o011as popMysia, HOMCHKIATypa U H30MEPHS.
DJNIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH30J1a. PU3NYECKHue CBOMCTBA apEeHOB. XUMUYECKHE CBOMCTBA
OCH30j71a W €ro TOMOJIOTOB: PEaKIM{ 3aMEIICHUS B OCH30JPHOM KOJIBIIC M YTIJICBOJOPOJHOM paJHKajC, pPEaKIuu
MIPUCOCANHEHNS, OKHCJICHHE roMoyioroB OenH3oma. IlpeacTtaBicHue 00 OPUSHTUPYIOIIEM JCHCTBHM 3aMECTHTEIICH B
OCH30JIbHOM KOJIbIIE Ha MPUMEpPE aJKUJIBHBIX PAJAUKAJIOB, KapOOKCHIHBHOMW, THAPOKCUIBHOM, aMHHO- U HHUTPOTPYIIIHI,



aTOMOB TayioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. [lonmumepusamus ctupona. CrnocoObl MONMy4YEeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHbIe ra3pl. HedTh u e€ mpoucxoxiaenue. KaMeHHbI yroiab W MPOAYKTHI €ro
nepepabotku. CrnocoObl mepepaOoTku HePTH: TEperoHka, KPEeKUHT (TEPMUYECKUM, KaTaluTUYeCKUi), pUQOpMUHT,
nupoau3. [IponykTel nepepaboTKu HEPTH, X TPUMEHEHUE B TPOMBIIINIECHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMH YTJIEBOAOPOAOB.

DIEKTPOHHOE CTPOECHME TaJOT€HIPOU3BOAHBIX YIIE€BOAOPOAOB. Peakiuy 3aMelIeHns rajioreHa Ha TuApOKCOrpynny,
HUTPOTPYNNy, UHAHOTPYIIIY, aMUHOrpymiy. J[efCTBUE HA ralIor€HIPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO PACTBOPA HIEIOYH.
B3anmopelicTBue JOUrajJoreHaJKaHOB € MarHueM H UUMHKOM. IIOHATHME O METaJuIOOPraHUYECKUX COEIUHEHUSX.
Hcnonb3oBaHue rajoreHNnpon3BOHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl H3yYEHHsS BEIIECTB W MX TMpeBpalleHUil: H3yuyeHue (QU3NYECKUX CBOWCTB
yII€BOJOPOJIOB (PaCTBOPUMOCTD), KAUYE€CTBEHHBIX PEAKIMH YIIIEeBOJOPOJOB pa3IUYHBIX KIIaccoB (0OecCIBEeUMBaHUE
OpOMHOM MJIM MOJJHOW BOJIbI, pacTBOpA IEpMaHIaHaTa Kajlus, B3aUMOJICIICTBHE alleTUIeHa C aMMHUAaYHbIM paCTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapyXeHHUE YIiepoja U BOJOPOAA B OPraHMYECKHUX BEIIECTBAX, MOJyYEHHE ITHIIEHA U
U3y4EHHUE €ro CBOICTB, 03HaKOMJIEHHE C KoJuleKIusIMu «HedTb» 1 «YTomb», ¢ 00pa3liaMu miactMacc, KaydykoB U PE3UHBI,
MOZEJIIMPOBAHUE MOJIEKYJI YIVIEBOAOPOAOB U TAJIONE€HIIPOU3BOAHBIX YIVIEBOAOPOAOB.

Kuciopoaconepxkamue opraHu4eckue CoeJHHEHUs.

IIpenensHble 0AHOATOMHBIE cIUPTHI. CTpOEHKE MOJIEKYI (Ha MpUMEPE METaHoJIa U 3TaHoJa). ['oMonornyeckuil psn,
obmast gopmyia, HU30MepHs, HOMEHKIaTypa W Kiaccuukanus. dusnueckue CBONCTBA MNpEeAENbHBIX OJHOATOMHBIX
crupToB. BOJOpOAHBIE CBSI3M MEXAY MOJIEKYJIAMU CIIMPTOB. XMUMHUYECKHAE CBOMCTBA: PEAKIUU 3aMELICHNUs, 1eTHIPaTaLlUH,
OKHCJICHHUs, B3aUMOJECUCTBUE C OPraHUYECKAUMU U HEOPraHUYECKUMU KucaoTamu. KaduecTBeHHas peakiys Ha OJTHOATOMHBIE
cnupThl. [leficTBHe 3TaHONa M METaHOJa Ha OpraHu3M dYenoBeka. CrocoObl MOJIy4YeHUS UM MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTsie a¢dupsl, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH (HU3HMUECKUX U XUMHUYECKHX CBOMCTB.

MHOroaroMHsI€ CIUPTHI — TUIICHITIMKOIb U TinuepruH. OU3nyeckrue 1 XUMHYECKUE CBOMCTBA: PEAKLINH 3aMEIICHMS,
B3aMMOJICHCTBUE C OPTAaHUYECKUMHU U HEOPTraHWYECKUMU KHMCIIOTaMH, KaUECTBEHHAsI PEaKIUs HA MHOTOATOMHBIE CITUPTHI.



[IpencraBieHnne o0 MexaHU3ME peakUui HyKJIeo(puiabHOro 3ameunieHus. [lefictBue Ha opranu3m uyenoBeka. CrocoObl
MOJIYYEeHHs] U1 IPUMEHEHHE MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHre MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYMIBI U OEH30JbHOrO siapa. OU3NUYECKUe CBOMCTBA
¢penona. OcoOEHHOCTH XUMHYECKUX CBOUCTB (peHosa. KauecTBenHble peakiuu Ha ¢penoin. TokcuyHocTh peHona. CriocoObl
noJiy4eHus 1 npuMeHnenue penona. GenondopmanbaeruaHas cMoa.

KapOGonunbHble coeuHEHUsI — aibAerubl W KETOHBL. OJEKTPOHHOE CTPOCHUE KapOOHWUIIBHOW TpPYIIIBI.
['oMonorudeckue psabl albJeruaoB U KETOHOB, oOmias gopmyia, u3oMepus U HOMEHKIaTypa. Pu3nyeckue CBOMCTBa
aJNbJIETUAO0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJIETMI0B U KETOHOB: peakiiu npucoeaAnHeHus. OKUCIeHne albIeruioB,
KayeCTBEHHbIE peakIMi Ha anbaeruabl. CriocoObl MOMydYeHUs U IPUMEHEHUE ajlbIeTuI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieibHbIe KapOOHOBBIE KHUCIOTBI. OCOOCHHOCTH CTPOEHUS MOJEKYJl KapOOHOBBIX KHCIOT.
N3omepus u Homenknatypa. @usnueckue CBOMCTBA OJITHOOCHOBHBIX MPEeIbHBIX KAPOOHOBBIX KMCIOT. BoopoaHbie cBsizu
MEX/1y MOJIEKYJIaMH KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peaKIus 3TeprudUKaIIK, PEaKun
C Yy4JacTHEM YIJIEBOJOPOAHOTO pajaukana. OcoOEHHOCTH CBOMCTB MYypaBbHHOW KHUCIOTHL. [loHSTHE O MPOM3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3pupax. MHorooOpaszue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpPEAeNbHbIX U
apoMaTUYEeCKUX KapOOHOBBIX KHCIIOT, AMUKAPOOHOBBIX KHCIOT, TUAPOKCHKAPOOHOBBIX KHUCIOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCJIOT: CTE€APUHOBAs, MAJTbLMUTUHOBAS, OJICMHOBAS, JUHOIe8As, TUHOAeH08as KUCIOThL. CroCOOBI MOTyUYeHHUs
U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upbl. ['omonorudeckuit psa, odmas hopmysna, u3oMepus U1 HoMeHKIaTypa. Ousndeckue U XUMHUECKHE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIETIOYHOU CpeJIe.

Kupsl. CtpoeHne, ¢(uU3MUECKHE U XUMHUYECKHE CBOMCTBA JKUPOB: THUAPOIU3 B KUCIOW M IIEJIOYHON cpee.
Oco0GeHHOCTH CBOWCTB KHUPOB, COACPIKAIIUX OCTATKU HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUpHI B IpUpOIE.

Mpb114 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmas xapaktepuctuka yrieBojoB. Kiaccudukanus yrineBojoB (MOHO-, TU- M MoJMcaxapuabl). MoHOcaxapHbl:
III0K03a, (PPYKTO3a, TajakTosa, pudo3a, ne3okcupudosa. dusnueckue CBOMCTBA U HaxoXaeHUe B mpupojae. GoTocuHTes.
XVWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX U AJBJAETHIHOM IPYII, CIUPTOBOE U MOJOYHOKHUCIIOE
Oposxenue. [IpumeHeHne roKo3bl, €€ 3HaUeHNUE B )KM3HEACITEIbHOCTH opranu3ma. /lucaxapuapl: caxapos3a, MajibTo3a U
nakro3a. BoccraHaBnuBaromme 1 HEBOCCTaHaBIMBAIOIME aucaxapuibl. ['uaponus aucaxapuaos. HaxoxaeHue B npupoje



u npuMeHenue. [lonucaxapunapl: Kpaxmall, TJIMKOTEeH M 1eiunono3a. CTpoeHne MakpOMOJEKYJ KpaxMalla, IIIMKOreHa U
LeJ1r0103bl. DU3UYECKUE CBOMCTBA KpaxMalla U LEJUIK0JI03bl. XUMUYECKUE CBOMCTBA KpaxMalla: THIPOIN3, KaUeCTBEHHAs
peakuus C HOAOM. XHMMHUYECKHME CBOMCTBA UEJUIIOJIO3bl: THUIPOJU3, MOJydyeHue 3¢PupoB uesntono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTANIbHBIE METO/bl U3YYEHHUS BEIIECTB U UX MPEBPAILCHUI: PACTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE,
B3aUMOJICMCTBHE 3TAHOJA C HATPUEM, OKHCIICHHE 3THJIOBOIO CIMPTA B AJIBJIETH] HAa PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOIO CIIUPTA TUXPOMATOM Kaius (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPHAIIOB), KAUECTBEHHbIEC PEaKInU
Ha anpaeruabl (¢ ruapokcunom auammuHcepedpa(l) u rugpokcuaom menu(ll)), peakuusi raumepuHa ¢ THAPOKCUIOM
meau(ll), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJAEIHCTBUE pAacTBOpa TIIOKO3bl C THAPOKCUIOM
meau(ll), B3aumopeiicTBue Kpaxmaia ¢ MOJIOM, PEIIEHUE DKCIEPUMEHTANbHBIX 3a7ad 1o TemMam «ChupThl U (QEeHOIb,
«Kap6onoBsie KUCTOThI. CIIOKHBIE A(UPBI».

A3oTcoaep:Kalue OpraHu4ecKue coeJMHeHHs.

AMUHBI — OpraHMuYeckre MNpOW3BOJHbIE amMMuaka. Kiaccudukaius aMuHOB: anu@aTHUYEeCKUe U apOMATHYECKHUE;
NEpBUYHbBIC, BTOPUUHBbIE U TpeTuuHble. CTpoeHrue MolieKynd, obmas (opmyna, u3oMepus, HOMEHKIATypa U (pU3NUYECKue
CBOICTBAa. XMMHYECKOE CBOMCTBa anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKUJIUPOBAHUE, B3aUMOJCHCTBUE
NEPBUYHBIX AMUHOB C a30TUCTON KUCIOTOU. CONM alIKUIIaMMOHUS.

AHWIVH — NpeICTaBUTENb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHuinvMHa. B3anMHOe BIMSHUE Tpynn aTOMOB B
Moliekyne aHwinHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHuiuHA. KauecTBeHHble peakiud Ha aHWIMH. CrocoObl
MOJIY4EeHUS U PUMEHEeHre anudaTtunyeckux aMuHoB. [lonydyenne anunuHa u3 HUTpoOeH3017Ia.

AmuHokucnotsl. Homenknatypa u wnzomepusd. OTOenbHbIE NPEICTABUTENN 0O-aMUHOKHUCIIOT: TJIMLWH, AJaHMH.
duznyeckre CBOWCTBA aMUHOKHUCIIOT. XMUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEpHBIX OPraHUYECKUX COCTUHEHUH,
peaxius MOJIMKOHIeH CalK, 00pa3oBaHKe MENTHIHOM cBi3U. bronornueckoe 3HaueHre aMuHOKHUCIOT. CHHTE3 U TUAPOIIN3
HENTUIOB.

benku kak mpuponnbie monuMepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OelKoB. XUMUYECKHUE CBOMCTBA
OENKOB: TUPOJIN3, ICHATYypallysl, KaUeCTBEHHbIE PEaKIuy Ha OCJIKH.



DOKCIEepUMEHTAIIbHBIE METOJbl M3YUCHHUsI BEIIECTB M UX MPEBpPAICHUIN: pacTBOpEeHHE OENIKOB B BOJE, JICHATYpalus
OCJIKOB MPU HArpEBaHUM, I[BETHHIC PEAKIIMU HA OENKU, PEIICHUE IKCIIEPUMEHTANBHBIX 3aJ1a4 M0 TeMaM «A30TcoJiepKaIine
OpraHUYeCKUE COCTUHEHUA» U «Pacrno3HaBaHUE OPraHUYECKUX COCTUHECHUIN.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TIOHSTUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
NOJIMMEpU3ALINK, CPENHsd MOJEeKyJspHas Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHHN —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepubie wmatepuansl. [lnacTtmaccsl  (MOJMMATUIICH, TOJIUIPONWICH, TOJUBUHWIXJIOPUI, TOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MTOJTUKapOOHATHI, MOJUATUIIeHTepedTanart). Y Tuausaius 1 nepepadoTka riacTUuKa.

DnacToMephl: HaTypadbHBIA KaydyK, CUHTETHUYECKHE Kayuyyku (OyTaJIMEHOBBIM, XJIOPOMPEHOBBIN, U30MPEHOBLIN) U
CWJIMKOHBI. Pe3uHa.

BosiokHa: HatypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, all€TaTHOE BOJIOKHO), CUHTETUYECKHE
(KarpoH | JaBcaH).

[lonumepsl crnenuanbHOro HazHaueHUsd (TeduIoH, KeBiap, SJIEKTPONPOBOISIINE TMOJUMEPHI, OHOpasIaraembie
MIOJIUMEPHI ).

OKCHepUMEHTANIbHbIE METOAbl U3yUEHHUs BEUIECTB M UX NPEBpAIEHUIN: O3HAKOMJIEHHE C 00pa3laMu MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, pELIEHUE YKCIIEPUMEHTAIBHBIX 33724 110 TeMe «Pacro3HaBaHue M1acTMace
Y BOJIOKOH.

Pacuérurnle 3aaun.

Haxoxxnenue MoneKyasspHOM (OpMYIBl OPTaHUYECKOTO COSAMHEHHS TI0 MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSAIIUX B
€ro COCTaB, HAXOXJACHUE MOJICKYISIPHOU (POPMYIIBI OPraHUYECKOTO COSTUHEHUS TT0 Macce (00bEMY) MPOAYKTOB CTOpaHMUS,
M0 KOJIMYECTBY BeliecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMK H/WIIM MCXOJIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU
(bOopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIIOCOOOB TMOJYYEHHUS, ONMpPEneIeHNue A0TU
BBIXOJA ITPOAYKTA PEAKIINHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.



Peanusanus MeXNpeaMETHBIX CBSA3EM NPHU M3YyYEHHM OPraHMYecKod XuMuu B 10 Kiacce OCyHIECTBIISIETCS 4epes
HCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX MMOHATUM, TaK M MOHATUM, MPUHATHIX B OTIEIBHBIX MNpEeIMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0muMe ecTecCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAy4YHBbIA (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJIW3, CHUHTE3,
KJaccuukanys, HaOJIoAeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEIMPOBAHHUE.

®duszrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb, BELIECTBO, TEJI0, 00BEM,
arperaTHO€ COCTOSIHME BEIlleCTBa, (PU3nUYecKrue BETMUMHBI, €AUHUIIBI U3MEPEHHS], CKOPOCTh, SHEPIHs, Macca.

buonorusa: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTad0INM3M, HACIEIACTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpodHbI TUN NHUTAaHUS, OpokeHue, (OTOCHHTE3, NbIXaHHe, OEJKH, YIJIEeBOIbI, >KUPbI, HYKJIEUHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: nojae3Hble HCKONAEMbIE, TOILIIUBO.

TexHonorus: NuUIIEeBblE NPOAYKTbI, OCHOBBI PAUMOHAIBHOIO IIMTaHWs, MOILIME CpPEICTBA, MAaTEpUAIBl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMBI OJIEKTMBHOI'O KVYPCA II0 XMMHWHKU HA
YIUIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBUY C CUCTEMHO-AEATEIBHOCTHBIM IMOJIX0I0M B CTPYKTYPE JIMUHOCTHBIX PE3YJILTATOB OCBOCHUS MPEIMETA
«XUMHS» HA YPOBHE CPEHEr0 O0IIero 00pa3oBaHUsl BbIIEIEHBI CIEYIOLME COCTABISAIONINE: OCO3HAHUE 00YyYarOIIUMUCS
POCCHUMCKON TpaXJaHCKOM HICHTUYHOCTH;, TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEEIICHUIO;
HaJIM4YMe MOTUBAIIMU K 00YyUEHUIO; TOTOBHOCTh U CTIOCOOHOCTh 00YUYarOIIMXCSl PYKOBOJICTBOBATHCS MPUHITHIMU B OOIIECTBE
npaBuUjaMU M HOPMaMU TIOBEACHUS;, HAJTMYHE MPABOCO3HAHUS, DKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH ICJIH U
CTPOUTH )KU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIC PE3yJIbTAThl OCBOCHUS MpPEAMETa «XHUMH» OTPAKAIOT CPOPMHUPOBAHHOCTh OMBITA MO3HABATEILHON U
NPAKTUYECKON 1eITeTbHOCTH 00yUYaroIMUXCs B MPOIECCE peau3alui 00pa3oBaTebHON AeSTEIbHOCTH.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUS MpPEIMETa «XHUMHUS» OTPaKarT C(HOPMUPOBAHHOCTH OMbITa MO3HABATEIHHON U
PAKTUYECKON N1eATeNbHOCTH OO0y4YaloIMUXCA B IMPOIIECCEe pean3alii 00pa3oBaTEIbHOW NEATEeIbHOCTH, B TOM 4YHCIIE B
YacTHu:

1) rpa’KaIaHCKOro BOCIMTAHUS

OCO3HaHMS 00YYaIOIIUMHCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00513aHHOCTEH, YBAXKEHUS K 3aKOHY U TIPABOTIOPSIAKY;

IPEACTABICHUS O COLMAIbHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHU B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEILHOCTH TMPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[T03HABATENBHBIX 33/1a4, BBIIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTHI APYTUX MPU aHAJIHU3E PA3THMUHBIX
BUJIOB yUEOHOM JEATEIHbHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOW XMWY,



YBaKEHHMsI K MPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPUIIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO
JTAHHBIE HAayKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOJIOJCHUN, KPOMOTIUBBIX HIKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJAa y4€HBIX U IPAKTUKOB,;

WHTEpeca M IM03HABaTEJIbHBIX MOTHBOB B MOJYYCHUH M TOCJICAYIOIIEM aHain3e HWHOOpMAlUU O TMepeOBBIX
JOCTUKEHUSAX COBPEMEHHOM OT€UYECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CrOCOOHOCTU OIICHUBATh CUTYallWU, CBS3aHHBIE ¢ XMMUYECKUMU SBICHUSMH, U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTHU OILICHUBATh CBOE MOBEJACHUE U MOCTYINKHA CBOMX TOBAPUINEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y C YYETOM OCO3HAHUS MOCJEICTBUMN MTOCTYIKOB;

4) popmMupoOBaHHS KYJbTYPBbI 310POBbS:

MOHUMaHUSI IIEHHOCTEH 370pOBOro U Oe30macHoro odpasa KU3HU, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIECHMS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

coOIroIcHUsT TIpaBUJI OE€30I1acCHOr0 OOpalieHuss ¢ BEIeCTBAMH B OBITY, TOBCEIHEBHOM >XM3HU, B TPYJIOBOM
JIEATSIIbHOCTH;

NMOHUMAaHUS 1IEHHOCTH TPaBUJ HMHAWBUIYAIRHOTO M KOJUICKTHUBHOTO O€30MacHOTO TIOBEICHHS B CHUTYyaIUsX,
YIPOXKAKMMX 3J0POBbIO U KWU3HHU JIIOJICH;

OCO3HAHUS MOCIIEICTBUN M HEMPUSATHS BPEIHBIX IPUBBIYCK (YIIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATHBHOH KOMIIETCHTHOCTH B Y4YeOHO-HCCIICIOBATEIIBCKON JICATEILHOCTH, OOIIECTBEHHO ITOJIC3HOM,
TBOPYECKOMN U IPYTUX BUJAX JICATCIBHOCTH;

YCTaHOBKHM Ha aKTMBHO€ yYacTHE B PEIICHUHU MPAKTUUYECKUX 3a7ay COIMAJIbHOW HAIPaBJICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K NPaKTHUYECKOMY H3YYCHHI0 Tpodeccuil pa3IndyHOro pojaa, B TOM YHCIE Ha OCHOBE NPHMEHEHHUS
MPEIMETHBIX 3HAHHUM 110 XUMUH;

YBaXCHUS K TPYY, JIOIAAM TPYAa U pe3yJbTaTaM TPYAOBOU AEITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY UHIMBUIyaIbHOM TpaeKTOpUU 00pa3oBaHus, Oynymiei npodeccuu u peaausainuu
COOCTBEHHBIX JKM3HEHHBIX TIJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTpeOHOCTEM
00I11eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKH 11e71eCO000pa3HOro OTHOIICHUS K MPUPOE KaK UCTOUHHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIE;

MOHUMAaHHUSI TJIO0AJTBLHOTO XapaKTepa IKOJOTUYECKUX MPOoOJIeM, BIUSHHUS SKOHOMHUYECKUX TMPOIIECCOB HA COCTOSIHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIB30BAaHUS JOCTHIKEHUNW XHMUHU JUIS PEIICHUS BOIPOCOB PaIMOHAIBHOIO
PUPOAONOJIH30BAHNS;

AKTUBHOTO HEMPUSITUSA JIEUCTBUM, MPUHOCAIIMX BpPE] OKPY)KAIOIIEH NPUPOJHON cpeAe, YMEHHUs MPOrHO3UPOBATH
HEeOIaroNPHUATHBIC SKOJOTHUECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JICHCTBUN U MPEOTBpAIIaTh UX;

HaJIM4Yus Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJICHUS, SKOJIOTUUECKOM KYJIbTYpPHhI, OMbITA JAEATEIBHOCTH YKOJIOTUUYECKOU
HAMpPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS WMHU B IO3HABATEIbHOM, KOMMYHHUKATUBHON W COLUUAIBHOW NPAKTHUKE,
CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSITH HUACOJIOTHU XeMOo(poOuH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOMN MPAKTUKU;

MOHUMaHUs CHeMU(PUKH XMMHHM KaK HayKd, OCO3HaHMS e poiau B (HOPMHUPOBAHHMHM PAIMOHAIBHOIO HAYYHOTO
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUs] 00 OKPYXKAIOIIEeM MHPE KaK O €IMHCTBE NPHPOILI U YEIOBEKa, B
MIO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIISHUH MPOOJIeM COXpaHESHUsI TIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JUIsi COBPEMEHHOM NHMBWIM3AIMU: B €€ TyMaHHUCTHYECKOU
HaIpPaBJICHHOCTH ¥ BAXXHOW POJIM B CO3JIaHWHM HOBOW 0a3bl MaTEPHAIBHOW KYJIBTYPHI, B PEHICHUHU TJIO0ATBHBIX MPOOIeM
YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKOM, MUIIIEBOM 1 AKOJIOTUYECKOM O€30MMacCHOCTH, B pa3BUTHH
MEIUITMHBI, 00ECTICYCHUH YCIOBUM YCIIEIITHOTO TPY/Ia U SKOJOTHIECKH KOMMDOPTHON KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOAOB MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydyaeMble 3HAHUA JJIs aHaliu3a W OOBSICHEHHS SIBJICHUN OKPYXKAIOIIEro Mupa u
MIPOMCXOIAIINX B HEM U3MEHCHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIITUXCS
JIAHHBIX C LEJIBIO TTOJYYEHHS IOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTU CaMOCTOATENIBHO UCTOAb30BaTh XUMUUECKUE 3HAHUS JIJIsl PEIICHUS MPOOJIEM B PeabHBIX KU3HEHHBIX
CUTYaIusX;

MHTEpEca K O3HAHUIO, UCCIIEA0BATENBCKON NeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 0OPA30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYyUYEHHIO HOBBIX
3HaHUM MO XMMUU B COOTBETCTBUU C KU3ZHEHHBIMU OTPEOHOCTIMU;

MHTEpEca K 0COOEHHOCTSAM TPYy/1a B pa3IMYHBIX chepax MpoPpecCuoHAIbHON AESTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pPe3yJbTaThl OCBOCHHUS IMPOTrpaMMbl 3JICKTHBHOTO Kypca «CJ0KHBIE BOMPOCHI OPraHUYECKOU
XHUMHU» Ha YPOBHE CPEAHET0 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBbIC I (OPMHPOBAHUS MHMPOBO33PCHHUS OOYYAMOIIMXCS MEKIUCIUILIMHAPHBIC — (MEKIIPEIMETHBIC)
oOlIIeHAyYHbIE TOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KAPTUHBI MHUpa U CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, DHEPrus, SBICHHE, MPOIECC, CHUCTeMa, HAay4HbId (axT,
IIPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCClIeJOBaHUE, HAOII0eHIE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE Y4yeOHbIe ACHCTBUS (TMO3HABATENbHbIC, KOMMYHHKATUBHBIE, PErYyJSTUBHbBIE), OOECIEUMBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YyYaroInXCs,;

CIIOCOOHOCTh OOYYAIOIUXCSl HMCIOJIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUSA U
YHUBEpCaJbHbIC YUeOHBIC ICUCTBUS B IIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yabTaThl  OTPAXKAIOT OBJIAJICHHE YHHBEPCAIBHBIMA  yUYE€OHBIMH  ITO3HABATEIbHBIMHU,
KOMMYHUKATHBHBIMH U PETYJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:
CaMOCTOSTEIHLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,
ONPENENIATh 1EIH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HX JOCTHXKEHHUS, COOTHOCUTH PE3YyJIbTAThI
JeSITEILHOCTH C IMTOCTABJICHHBIMU 1EJISIMMU;



MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIICHUS : BBIICISITh XapaKTepHbIE MPU3HAKHU MOHATHI
U YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATUS IS OOBSICHEHHS] OTACNIbHBIX (PAKTOB U
SIBJICHUM,

BBIOMpATh OCHOBAHUS M KPUTEPHUU JJIsI KJIaCCU(PUKAIIMKI BEIIECTB U XUMUYECKUX PEaKIIHil;

yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
POTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh B MPOIECCE MO3HAHUS MCIOJIb3yeMbIe B XUMHUHM CUMBOJMYECKHE (3HAKOBBIE) MOJIENIH, MPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJI) dJIEeMEHTa, XUMHuUecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU pelIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W MPAKTUYECKUX 3aj]lad, MPUMEHSITh HAa3BaHHBIC MOJCIIbHBIC
IPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYCCKUX PEaKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJ€Th OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUUECKUX PEaKLINii;

(bopMyIHpOBaTH IEJIU U 33141 UCCIIEIOBAHUS, UCTIOIB30BATh TOCTABJICHHBIE K CAMOCTOATENbHO CPOPMYIUPOBAHHBIE
BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS W OCHOBBI Jisi (DOPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHMPOBAHWS W TPOBEJACHHUS  YUYEHHUECKUX  HKCIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUs HAOII0JaTh 3a XOJAOM TMpOIecca, CaMOCTOSATEIbHO TPOTHO3HPOBATH €ro pe3yJbTarT,
dopmMynupoBaTh O00O0OIIEHUS W BBIBOJABl OTHOCHUTEIBHO JOCTOBEPHOCTU PE3YIbTATOB HCCIEIOBAHUSA, COCTABISTH
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MpUOOPETaTh OMBIT YUYEHWYECKOW HCCIIEOBATEIILCKON W TPOEKTHOW MESITENbHOCTH, TMPOSBIATH CIIOCOOHOCTH U
FOTOBHOCTh K CaMOCTOSITEIbBHOMY IMOMCKY METOJIOB PEUICHUs MPAKTHUUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHbIX METOJ/OB
MTO3HAHMUSL.

3) padora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HWCTOYHHMKAX WHOOpManuu (HAyYHO-TIOMYJSpHAS JIMTEpaTypa XUMHUYECKOTO
collep KaHMs, CIpPaBOYHBIC MOCOOMs, pecypchl WHTepHETa), aHATM3UPOBATh HWH(POPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MPEACTaBICHUS, KPUTUUECKU OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



dbopMyTHUpPOBATH 3aMPOCHl U MPUMEHSTH PA3IMYHbIE METOABI IIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM NSt
BBINIOJIHEHUS YUEOHBIX 3a7a4 ONPEIeIEHHOrO THIIA;

MPUOOPETATh OMBIT UCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHA U PA3TUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIBHYIO (QopMy mpeicTaBieHUs UHGOpMALMKU (CXeMbl, Ipa@uKd, JUArpaMMbl,
TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KauyecTBE CpEACTBA NpH paboTe ¢ XUMUYECKOM HHPOpMalMe: MPUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYECKNUEe) 3HaKU U CUMBOJIbI, (OpMYIibl, aO0peBUaTypbl, HOMEHKIATYPY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

3alaBaTb BOIIPOCHI 110 CYIICCTBY 06CY>KI[&€MOI>1 TCMBI B XOJIC JHUaJiora 1/ Vi AUCKYCCHH, BbICKA3bIBATh UJICH,
(1)OpMy.HI/IpOBaTL CBOH IIPCHJIOKCHHUA OTHOCUTCIIbHO BBIIIOJTHCHHA l'IpGI[JIO)KGHHOfI 3aJdadu,

BBICTYIIATh C MPE3EHTAUMEH pPE3YyJbTAaTOB ITO3HABATEIBHOM JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BBHIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOoThI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaU3allK y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHBIX
MCCJIeIOBAHUIN MTyTEM COTIIACOBAHUS TIO3UIIHIA B X0J1€ 00CYX)ICHUS 1 OOMEHAa MHCHUSIMH.

PeryiasiTuBHbIe YHHBepPCAJIbHbIE YyYeOHbIE NeCTBUS:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYLIECTBIISTH CBOO ITO3HABATENBHYIO AEATEIIBHOCTD, ONPEAEss €€ HeH U 3a1a4H,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBAThH MpEIaraeMblii aJTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX M UCCIIEI0BATENbCKUX 3a/1a4, BBIOMpaTh HarOoiee 3(hPEeKTUBHBIN CITOCOO UX PEIICHHS C YUETOM MOITYUEHHUS] HOBBIX
3HAHHMM O BEUIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEILHOCTH Ha OCHOBE CaMOaHaJIi3a U CAMOOLEHKH.

MNPEAMETHBIE PE3YJIBTATHI

[IpeameTrHbIe pe3yabTaThl OCBOEHHUS MPOrPaMMBbI JIEKTUBHOTO Kypca «CII0KHbBIE BOIPOCH OPraHUYECKON XUMUN)» Ha
yriay0a€HHOM YpOBHE Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus BKIIOYAIOT crienupuyeckue 1jig yueOHOro Kypca HaydHble
3HAHUS, YMEHHUSI U CIIOCOOBI ICUCTBUM 110 OCBOCHHUIO, MHTEPIPETAIIMU U TIPEOOPA30BAHUIO 3HAHUM, BUIBI ICATEILHOCTH 10
MOJIYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YUYECOHBIX CUTYyAIUsAX, a TAKKE B PEAbHBIX KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C XUMUEH.

[IpenmeTHBIE pe3ybTaThl OCBOCHUS Kypca OTPaXKaloT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUMN: O MECTE U 3HAUCHUU OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €&
pojii B 00ECIEUEeHUH YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA B PEIICHUHM MPOOJIEM SKOJIOTHYECKOM, IHEPreTHYecKor u
NUIIeBOM 0€30IaCHOCTH, B Pa3BUTHH MEIUILMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB JSHEPTUU, B
oOecreueHuu paloHaAIFHOTO PUPOAOIIOIB30BaHUA, B (POPMUPOBAHUHN MUPOBO33PEHUS U OOIICH KyJIbTyphl YelOBEKa, a
TaK)Ke HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M MIPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJIATralOIIUE MOHATUS — XUMHYECKUN IIEMEHT,
aToM, AP0 U IJIEKTPOHHAs 000JI0uKa aToma, S-, P-, d-aTOMHbBIC OpOUTAIM, OCHOBHOC U BO30YXKJIEHHOE COCTOSHUS aTOMa,
ruOpuau3anus aTtoMHBIX OpOWTaned, MOH, MOJEKYJa, BaJE€HTHOCTb, JSJEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKasi CBA3b, MOJIb, MOJIAPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBINA CKeNeT, (yHKIIMOHAIbHAS TPYIINa, PaJuKal,
CTpYKTypHBIE (OpMyINbl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), M30MEpUS CTPYKTypHas M MPOCTPAHCTBEHHAS
(reoMeTpuyeckas, ONTUYecKas ), U30MEPbl, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YTIIEBOJOPOIbI, KHCIOPO/I- U a30TCOAECPKAILINE
OPraHU4eCKUE COEAUHECHUS, MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEINHEHUS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akon J1. 1. MenneneeBa, Teopusi CTpO€HUS opraHndeckux BeiectB A. M. byTiepoBa, 3ak0OH COXpaHEHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUs M NPEBpallleHUsT DSHEPrud MNpU XUMHUUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, MUPOBO33PEHYECKUE 3HAHUS, JICIKAIIUE B OCHOBE TOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH



XUMHYECKUX SIBJICHUH; MPEACTABICHHUS O MEXaHM3Max XHMHUUYECKHX PEaKLHi, TEPMOJUHAMHYECKHMX U KUHETHYECKUX

3aKOHOMEPHOCTSIX HMX TMPOTEKaHUs, O B3aMMHOM BIMSHHUM aTOMOB M TPyNN aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA U

Me3oMmepHbi 3 dektsl, opueHTanTsl | u Il pona); dbaxronoruueckue cBeaeHUs O CBOMCTBAX, COCTaBe, MOJTYUYCHUH H

0€30MacHOM MCIOJIb30BAHUH BAXKHEUILINX OPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOM JEATENHHOCTH YeTI0OBEKa, O0IIUX

HAy4YHbIX MPUHLHUIIAX XUMHUECKOTO MPOU3BOJICTBA (HAa MpUMEpE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKH HEPTH);
c(OpMHPOBAHHOCTh YMEHHUMN: BBISBIATH XapaKTepHble MPU3HAKU TMOHSATUM, YCTAHABIMBATh WX B3aUMOCBS3b,

UCI0JIb30BaTh COOTBETCTBYIOLIME MOHITHS IIPU ONMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;
c(hOpMHPOBAHHOCTh YMEHHUI:

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISi COCTaBJIEHUS MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHNYECKUX BEIIECTB;

COCTaBIIATh YPaBHEHUS XMMHMUECKHX PEAKIMi U PacKpbIBaTh MX CYHUIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OaaHca ATUX Peakluid, peakiuii HOHHOTrO 0OOMeHa MyTEM COCTaBIECHUS
UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3rOTaBIMBATH MOJIENIA MOJIEKYJI OPTraHMYECKUX BEIIECTB JUIsl MJUTFOCTPALMU UX XUMUYECKOTO U TIPOCTPAHCTBEHHOT'O
CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTAHABIMBATH MPUHAIJICKHOCTh U3YUEHHBIX OPraHUYECKUX BEIIECTB [0 UX COCTaBY U
CTPOEHUIO K OMpene’HHOMY KiacCcy/Tpymre COeAMHEHHH, JaBaTh MM Ha3BaHUS MO CHUCTEMAaTUYECKONM HOMEHKIIAType
(IUPAC) u mnpuBOIUTH TPUBHAIBHBIC HAa3BaHHUS IS OTACIbHBIX IPEACTABUTECIICH OPraHMYCCKUX BEHICCTB (ITHIICH,
alleTHJICH, TOJYOJ, TJIMIEPUH, ITHJICHIJIMKONb, (eHosl, (GopMalbIeruj, aueTaibJerul, aleToH, MypaBbHHAsl KHUCJIOTA,
YKCyCHAsi KHCJIOTa, CTEApUHOBAs, OJICMHOBAsI, TAJIBMUTUHOBAS KUCJIOTHI, TIUIMH, aTaHWH, MalIbTO3a, PPYKTO3a, aHUIIUH,
JUBUHWI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHHS OMPENETATh BHUJI XUMUYECKON CBS3UM B OPraHMYECKHX COCAUHEHUSX (KOBAJICHTHAS U
WOHHAs CBsI3b, G- U TT-CBA3b, BOJOPOAHAS CBS3b);

c(OpMUPOBAHHOCTH YMEHHSI IPUMEHSTH TOJIOKEHUSI TEOPUH CTPOEHUS OpraHnyeckux BemecTs A. M. ByTtneposa s
OO0BSICHEHHSI 3aBUCIMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, PU3NUECKUE U XMMHUYECKHE CBOMCTBA TUIUYHBIX
MpeACTaBUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJKaJIHNEHOB, AJIKHHOB,



apOMaTUYECKUX YTIEBOAOPOJIOB, CIIUPTOB, albAETUI0B, KETOHOB, KAPOOHOBBIX KHUCJOT, MPOCTBIX M CIOXHBIX 3(HUPOB,
KUPOB, HUTPOCOEANHEHUI 1 AMUHOB, AMUHOKHCIIOT, OEJIKOB, YTI€BOAOB (MOHO-, M- U TOJUCAXAPUIOB), HIUTIOCTPUPOBATD
FEHETHYECKYIO0 CBSI3b MEXJAY HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUHA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXk IaTh HAa KOHKPETHBIX MpUMEpax XapakTep 3aBUCHMOCTU PEaKIIMOHHOU
CIIOCOOHOCTH OPraHWYeCKUX COCIMHEHUU OT KPATHOCTU U THUIA KOBAJICHTHOW CBSA3U (G- U M-CBSA3M), B3AUMHOTO BIUSHUSA
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO ChIPhs (HEPTh, MPUPOIHBIN Ta3, YroJib),
CIOCOOBI €ro nMepepadoTKHU U MPAKTUYECKOE MPUMEHEHUE TPOYKTOB EPEepadOTKU;

c(hOpMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJIaX IMO3HAHMS — HaOJIOJIEHUH,
U3MEPECHUH, MOJICIIMPOBAHNH, YKCIIEPUMEHTE (pealbHOM U MBICJIEHHOM ) U YMEHUS MPUMEHSTh 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHUSI NMPUMEHSATh OCHOBHBIE OMEPAIMH MBICIUTEIBLHON AESTENBHOCTH — aHAlU3 M CUHTE3,
cpaBHeHHE, 0000IIeHIE, CHCTEMATU3AIIHIO, BBISIBIIEHUE IPUUNHHO-CIIEICTBEHHBIX CBSI3€H — /ISl U3Yy4YEHUS CBOMCTB BEIIECTB
U XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBIISITH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C MOHSATUSMHU U MPEACTABICHUSIMH IPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB HJisi O0Jiee OCO3HAHHOTO MOHHMMAaHMs CYIIHOCTH MaTEpHAIbHOTO €IMHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO0 OPTraHUYECKOW XUMUU i1 OOBSICHEHHUS W TIPOTHO3UPOBAHUS SIBICHUM, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpMHPOBAHHOCTh YMEHHUI: IPOBOJIUTH PACUETHI 0 XUMHUECKUM (POPMYJIaM U YPaBHEHHUSIM XUMUUYECKUX PEAKITUH C
MCIIOJIb30BaHUEM (DU3MYECKUX BEIMYMH (Macca, 00bEM ra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: paCUEThI MO HAXOXKICHUIO XUMHUYECKON (DOPMYITBI BEIIECTBA TI0O U3BECTHHIM MAaCCOBBIM JOJISIM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOPaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUMW: TPOTHO3UPOBATH, AHAIM3UPOBATH W OIEHWBATh C TMO3HMIMA HKOJIOTHUYECKON
0€30macHOCTH TTOCIICICTBUS OBITOBOM M MMPON3BOACTBEHHOM IEATETLHOCTH YEIOBEKA, CBI3AHHON C IepepaOdO0TKON BEIIECTB,
MCIIOJIb30BaTh MOJIYYEHHbBIE 3HAHUS JJIsl IPUHATHSI TPAMOTHBIX PELICHUM MpOo0JieM B CUTYyallUsIX, CBSI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUN: CAMOCTOSATEIHHO IIAHUPOBATH U MPOBOAUTH XUMUYECKUAN IKCIIEPUMEHT (TIOJTyICHHUE 1
W3y4YCHUE CBOMCTB OpPraHMYECKMX BEUIECTB, KAUYECTBEHHBIE PEAKUHUH YIIECBOJAOPOJAOB pA3JIUYHBIX KJIACCOB U



KHUCJIOPOJICOIEPKAIINX OPTaHMYECKUX BEIECTB, PEIICHHE YKCIIEPUMEHTATBHBIX 33/1ad 10 Paclo3HABAaHUIO OPraHUYEeCKUX
BEILIECTB) C COONIOACHUEM IMpaBUi OE€30MacCHOTO OOpallleHuss C BeUleCTBaMU M J1a0OpaTOpHBIM OO0OpPYAOBaHHUEM,
GopMynupOBaThH LIEJIh WCCIECIOBaHUS, MPEICTABISITh B PAa3IUYHON (hopMe pe3yibTaThl SKCIIEPHUMEHTa, aHAJIU3UPOBATh U
OLIGHUBATh UX JJOCTOBEPHOCT;

c(hOpMUPOBAHHOCTb YMEHHIA:

COOTIO/IaTh TpaBWJIa DKOJOTHYECKH Ie1eco00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOH ACSITENFHOCTH B IENIX
COXpaHEHUS CBOETO 3/I0POBbS, OKPYKAIOIICH MPUPOTHOIN Cpebl U TOCTIKEHUS €€ YCTOWYMBOTO PAa3BUTHUS;

0CO3HABaTh OMACHOCTh TOKCHUYECKOTO IEHCTBHSI HA JKUBBIE OPraHU3MbI ONPEACTEHHBIX OPraHUYECKUX BEIIECTB,
noHuMasi cMbica nokasarens [1J1K;

aHAJIM3UPOBATH I1€TIECOO0PA3HOCTh MPUMEHEHHUS! OPTraHWMYECKUX BEIIECTB B MPOMBIIUICHHOCTH W B OBITY C TOYKH
3pEHUS] COOTHOIICHHUS PUCK-TIONB3a;

cOpPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISATH IEJICHANPABICHHBIA MOWCK XMMHYECKOW MH(OpPMAlUU B Pa3sTUIHBIX
UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas JIuTepaTypa, CpeAcTBa MaccoBoil nHdopmaiuu, UHTEpHET U Ipyrue), KpUTHIECKU
aHANIM3UPOBATH XMMHUYECKYI0 HH(POpMaIIo, mepepadaThiBaTh €€ U UCTOIb30BaTh B COOTBETCTBUU C TIOCTABIIEHHON y4eOHOM
3aJ1adyei.



TEMATHYECKOE IINTAHUPOBAHHUE

KonnuecTBo yacos JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbie)
Kontpoabnsie  IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0OCHOBbI XUMHUH
PanvonanbHOE€ UMCHONIB30BaHUE
3HaHMM 110 (U3UKE U MaTEMATHKE
TSt CIICHHUS aCYETHBIX
11 A P P 4 ) bu6anorexa IIOK
: XUMHYECKUX 3aJad B  CBeETe
9 https://m.eds00.ru/d69df650
NOJIMTEXHUYECKOW  IOATOTOBKE
y4Jaluxcsl.
Htoro no pazneny 4

Paznea 2. YriaeBogopoasl. [IpupoaHbie HCTOYHUKH YIJIEBOJOPOA0B M UX MepepadoTka

Homenkiarypa u nuzomepus

OCHOBHBIX KJIACCOB
bu6anorexa [JOK

https://m.edso0.ru/d69df650

2.1 OpraHUYEeCKOW XUMHH, 3 2

[IpupoaHble HCTOYHUKH
YTJIIEBOJIOPOJIOB.

CocTtaBneHue aaropurma bubnmoreka [JOK

2.2
pEIICHHS pacUETHBIX 33714 110 https://m.edsoo.ru/d69df650



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

YCTAHOBJICHUIO MOJIEKYJISIPHOMN
dbopmyIibl BelecTna mno
Pa3IUYHBIM JAHHBIM Pa3JInYHBIM
crocobam.

Pemenne koMOMHUPOBAHHBIX

53 pacyeTHBIX 3a7a4 Ha IPUMECH U 5 bu6anorexa [JOK
MacCOBYIO J0JII0 BBIX0/1a https://m.edsoo.ru/d69df650
MIPOJIYKTa, Ta30BbIE CMECU
3ajaun MO  YCTaHOBJICHUIO

24 F€HETUYECKOM CBSI3H. 9 bu6anorexa IJOK

https://m.edsoo0.ru/d69df650
Uroro no pazneny 15

Paznen 3. Kucsiopoaocoaepxanue opraHudeckue coeMHeHMsI

3.1

BriBo1 MONIEKyISIpHOI (hOPMYJIIBI
KHCJIOPOJIOCOAEPKAILIETO
COEIMHEHUSI.

[IpoBenenue Ka4eCTBEHHBIX
peakiuid Ha OJHOATOMHBIE U
MHOT'0OaTOMHBIE CITUPTHI,
aJTbJICTU/IBI, KapOOHOBBIE
KHCJIOTBHI.

Pemenune pacueTHbIX 3ajad Ha
W3yYECHHBIE BUJIBI.

but6mmoreka IIOK
https://m.edso0.ru/d69df650



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

Pemenue pacueTHsixX 3a1a4 Ha
OCYLIECTBIICHUE T€HETUYECKOU
CBsI3U

Hroro no pazneny

6

Paznen 4. A3zorocoaepxkaniue opranudeckue coeqnuenus (104.)

Pemenne pacueTHbIX 3ajad IO
BBIBOJY MOJIEKYJISIPHOM
dopMynbl  a30TOCOAEPIKAIIETO
OpraHNYeCcKOro COETMHEHUS.
Pemenne pacueTHbIX 3a7a4 Ha
U3y4YCHHbBIE BU/IbI.

Pemenue pacueTHsIX 3a/1a4 Ha

OCYIICCTBIICHUC TeHETUYECKOM
CBA3H a30TOCOACPIKAIIIUX

OpPraHNYCCKHX COCI[I/IHGHI/Iﬁ

bu6anorexa IIOK
https://m.edsoo.ru/d69df650

Hroro no pazneny

10

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

26



https://m.edsoo.ru/d69df650

IHOYPOYHOE IIVIAHUPOBAHHUE

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne Hara
uugposbie
n/ | Tema ypoka Bcer | Konrpoabn = IIpakruuec U3y4yeH 0BpasOBaATEIbHbIE
n 0 ple pa0oThl | Kue padoTbl | HA
pecypchl
Brenenue. Llenu u 3a1aumn bubmmoreka IIOK
1 | 3MIEKTHBHOTO Kypca OpraHu4ecKoit 1 https://m.edso0.ru/3686
XUMUH. e6f5
MexnpeaMeTHbIe CBSI3H KaK BuGmorexa LIOK
p | VIGICHIECKOE yEJOBHe 1 https://m.edsoo.ru/Oce6
COBPEMEHHOT0 Y4eOHOro mmporiecca fdac
IIpU PELICHUM PACUYETHBIX 3a/1a4.
OO61ue pekoMeHaIuN K PelIeHUI0 Bu6mmotexa [JOK
AHann3 XUMHYECKON 3aJauH. 5¢8
KauecTBenHbIE peakiiuu Ha BrGmorexa LIOK
HOJINOT
4 OPTAHITACCITNE BEMLCCTRA T 1 1 https://m.edsoo.ru/9e59
0COOEHHOCTU CTPOCHHUSI MOJIEKYIT Echs
Pa3HBIX KJIACCOB. E—
H bu6anorexa [JOK
OMEHKJIaTypa U U30Mepus
5 P P 1 1 https://m.edsoo.ru/b0e6

OPraHUYECKUX COCTMHECHUU.

1661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661

VYpok-ynpaxkHeHue 1o orpaboTKe

bu6mnorexa [JOK

6 HABBIKOB COCTABJICHUS U30MEPOB U https://m.edsoo.ru/c212
X Ha3BaHUM. dd21
Peakiuu 351ekTpopuiIbHOTO bubnmnorexa [IOK

7 | IpUCOEIMHEHHS Ha TIpUMeEpe https://m.edsoo.ru/ba57
CBOMCTB aJIKEHOB. 0O6aa
[TpupoHBIC HCTOYHUKH Bubamorexa LIOK

8 https://m.edsoo.ru/87a3
yIIIEBOIOPOJIOB 7cab
YcraHoBICHHE MOJICKYJIIPHOM
(GbopMyJIBI BEIIECTBA MO0 MACCOBBIM Bu6uorexa LIOK

9 JOJSIM DJIEMEHTA, TUIOTHOCTH WJIH https://m.edsoo.ru/25al
OTHOCHTEITHLHOU TUTOTHOCTH 4636
BEIIIECTBA.
Y cTaHOBIEHHE MOJIEKYIISIPHOU
dbopMyIIBI BeliecTBa MO0 MacCCOBBIM bubnmnorexa [IOK

10 | gossiM dIiIeMeHTa, INIOTHOCTH WU https://m.edsoo.ru/3137
OTHOCHUTEIBHOM MIOTHOCTH 711c
BEIIECTRA.

but6mmoreka IIOK
11 Y CTAHOBICHHE (OPMYJIB 110 https://m.edsoo.ru/259b

MPOAYKTaM CrOPaHUSI.

0a5b



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b

CocraBiieHre anroputMa u

bu6mnorexa [JOK

12 CLICHIE 3anaT https://m.edsoo.ru/1567
P A 30d2
YcranoBnenue GopMyJibl BElIeCTBa Bubmorexa [JOK
13 |mo oOweil dopmyne Kimacca Hu https://m.edsoo.ru/bf84
OTHOIIICHUTIO NCXOOJHBbIX BCIICCTB. d8eb
e,
14 P A P https://m.edsoo.ru/273b
MaCCOBYIO JOJIKO BbIXO4a
Oale
IIPOAYKTA.
R
15 P A P https://m.edsoo.ru/2106
MaCCOBYIO JOJIKO BbIXO4a
9ccd
IIPOAYKTA.
bubmmoreka IIOK
16 PGHIGHI/IG 3a/1a4 Ha I'a30BbIC CMECCH. https://m.edsoo.ru/665d
c058
3amgaun Ha OCYILIECTBIEHHE Bubmmorexa IIOK
17 | reHeTHUECKOl CBSI3IL https://m.edsoo.ru/0941
eed8
KomOuaMpoBanubie u bubmmorexa [OK
18 P https://m.edsoo.ru/e9ea

YCIOKHCHHBIC 3aa4U.

9921



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921

Konrposabnass paGora Nel nmo

TeMe: «YTIIEBOIOPOIBL. but6mmorexa IOK
19 TTpupoHbIe HCTOYHMKH https://m.edsoo0.ru/0429
YTJI€BOJIOPOJIOB U UX TepepadboTKa 8c0a
bu6 OK
Y CcTaHOBIEHUE MOJIEKYJIAPHOM nommorea [
20 S — https://m.edsoo.ru/e561
PMyZI! BETICCTEA. 253d
bu6 OK
PGIIICHI/IC C—)KCHGpI/IMCHTaHBHBIX nbmoTeKa H
21 oA https://m.edsoo.ru/1aa8
AT 1660
bu6anorexa IIOK
22 | PerieHne pacueTHBIX 3a/1a4. https://m.edsoo.ru/68b6
cc4c
buo6 OK
Penrenue 3a/1a49 Ha OCYHICCTBJICHUC nbmoTeKa H
23 ereTHTeCKOR GRS https://m.edsoo.ru/2349
T'CHCTUY N CBS3U. 3&93
IIpakTuyeckas padora Bub6muorexa [TOK
24 | Nel. Xumueckue CBOMCTBA https://m.edsoo.ru/7blc
3TaHOJIA. 48da
Koutpoabnass paGora Ne2 no Bu6morexa [IOK
o5 | Teme:  «Kucnoposoconepkaniue https://m.edso0.ru/a6f9

OpPraHn4CCKHUC COCAUHCHUA

alea



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea

Y cTaHOBIEHUE MOJIEKYIIIPHOU

bu6mnorexa [JOK

26 N —. https://m.edsoo.ru/5db8
PMYJIB! BETIECTEA. e526
o7 | Pelienue pacyeTHbIX 3a/1a4.
Pemenue 3a1a4 Ha OCYIIECTBICHUE bubmmorexa OK
28 ﬂv yi https://m.edsoo.ru/a92a
T€HETUYECKOM CBA3U.
7094
bu6anorexa IIOK
29 | IIpakruueckas paGoraNe2. [Tox https://m.edsoo.ru/a44a
YUEHHE TIIFOKO3bI U3 KapToders. lae4
IIpakTuyeckasi padora bubnuoreka [JOK
30 | Ne3.I'uapoiin3 moyiMcaxapuioB: https://m.edsoo.ru/a44a
LEJUTIONIO3b] M KpaxMalia. laed
3amaun Ha ocuymeCTBﬂeHHe BuGmorexa LIOK
T€HETUYECKOM CBS3U MEX
31 o https://m.edsoo.ru/d501
OpraHU4YECKUMHU U 8a54
HEOPraHUYECKUMH BEIIECTBAMMU. -
3agayu Ha ocuymeCTBJIeHHe BrGmorexa LIOK
T€HETUYECKOM CBSA3U MEX
32 o https://m.edso0.ru/5346

OpPraHNM4CCKNMHU 1
HCOPraHN4ICCKHMHN BCIICCTBAMU

la2c



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

Kountpouabnas padora Ne3 o

bu6mnorexa [JOK

33 | Teme: «A3oTOoCoAEpKAIINE 1 https://m.edsoo.ru/6f71
OpraHUYeCKUe COECTUHEHUS) 7d09
34 O6o6mafomnv1/1 YpOK 1O 1 1
OpPraHUYECKOW XHMUU.
OBIIEE KOJIMYECTBO YACOB I1O 34 26

I[TPOTPAMME



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiyauna B.B. OGmiectBo ¢ orpaHMueHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akinmonepnoe obectBo «M3narenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

CbopHuk MaTepuasoB MO pean3auy GpeaeparTbHOr0o KOMIOHEHTa
roCy/IapCTBEHHOT'O CTaHAapTa 0011ero oopazoBaHus B 00111€00pa30BaTeIbHbIX
yupexaenusix Bonrorpasnckoii oonactu -Bonrorpan: Yaurens, 2006.
TI'abpuenan, O. C. Xumus. 10-11 knacc: KOHTPOJIbHBIE U TPOBEPOUHBIE PAOOTHI
O. C. TI'abupuensu u ap. - M.: [lpoda, 2003.

Tabpuenan, O. C. Xumus. 10 knacc: pabouas Tetpanpb k yueoHuky O. C.
lNa6puensna O. C. I'abpuensn, A. B. Smykosa. - M.: JIpoda, 2007.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

MynbTUMETUHBIE 00pa30BaTeIbHBIC PECYPCHI.
http://www.chemnet.ru

lNazera «Xumus» 1 cauT A yuurens «f uay Ha ypoK XUMHAN
http://him.1september.ru.

Enunas xomnekuus LIOP: IIpeameTHas xomnekmust «Xumust» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DrnekTpoHHas ONOIMOTeKa YI4eOHBIX MAaTEPHAJIOB 10 XUMUH Ha moprtaie Chemnet.
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