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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma (akyabTaTUBHOTO Kypca IO OPraHMYEeCKOM XMMHUHM Ha YPOBHE CpeIHEro oOiero oopazoBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUs (elepalibHONM 00pa3oBaTeIbHONW MPOTPaMMBI CPEIHETO
obmero obpazoanusi(POIl COO), npeacraieHHbix B denepaqbHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COQ, ¢ yuérom Konnenimu npenogaBanus yaeOHOTO peaMeTa « XUMUS» B 00pa30BaTebHBIX opranu3amnusax Poccuiickon
denepanuu, peaiu3ylOIIMX OCHOBHBIE 00pa3oBaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJOXKEHUU «CTpaTeruu pa3BUTHUS
Bocrutanus B Poccuiickoit @enepanuu Ha niepuof 1o 2025 roga» (Pacnopspokenue IlpaBurensctBa PO ot 29.05. 2015 Ne
996 - p.).

XUMHS Ha YPOBHE YIIYOJIEHHOTO U3YUYEHUS 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOIO0 00pa30BaAHMUS
yuamuxcsi 10—11 kmaccoB. M3yueHuwe mnpeamera, peaiudyeMoe B YCIOBHUSAX AUPHEPEHIIMPOBAHHOIO, MPOPUIBHOTO
oOy4deHusi, MpU3BaHO OOECNEUYUTh OO0IIE00pa30BaTENbHYI0 M OOHIEKYJIbTYPHYIO IOJITOTOBKY BBIIMYCKHMKOB IIKOJIBI,
HEOOXOUMYIO JUIsl aalTallid MX K OBICTPO MEHSIOIIMMCS YCIOBHUSIM >KM3HM B COLIMYME, a TakXe A IPOAODKEHUS
0o0y4eHHUs] B OpraHu3alusax MpodecCHOHAIBHOrO OOpa30BaHUSA, B KOTOPBIX XUMHS SIBISIETCS OAHOW M3 NPUOPHUTETHBIX
JTUCIUTUIH.

B nporpamme mo xumMuM HazHadeHHE MpeaMeTa «XUMHsD MOTy4aeT NOAPOOHYI0 UHTEPIIPETALNIO B COOTBETCTBHUH C
ocHoBornonararmumu nojoxkeusiMu @I'OC COO o B3auMoo0yCIOBIEHHOCTH TEJIeH, COIepIKaHMs, pe3yJIbTaTOB 00yUYEHHsI
U TpeOOBaHMIl K YPOBHIO IMOJATOTOBKM BBIMYCKHHUKOB. CBHIETEICTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIME BBINOIHSIEMbIE
IPOrpamMMOi M0 XUMHUH (PYyHKIUU:

e HH(QOPMALMOHHO-METOJUYECKAs, pealu3alus KOTOpOM oOecnedyrBaeT MOJyYEHHUE MPEACTABICHHUS O LENsX,
COJepKaHUM, OOIIEeH cTpaTeruu OOy4YeHHs, BOCHUTAHHMS U Pa3BUTHS OOYyYArOIIMXCS CpPEACTBAMH IpeIMeTa,
U3y4aeMOoro B paMKaxX KOHKPETHOTO pouis;

e OpraHM3alMOHHO-IUIAHUPYIOIAs, KOTOpas MpeayCMaTpUBAET OMNpEAeieHHe: MPUHIUIOB CTPYKTYpUPOBAHUS U
MOCJIEIOBATEILHOCTH M3YyYEHHs] y4eOHOTO Marepuasa, KOJIMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTEepPUCTHK;
MOJAXO/J0B K (POPMHUPOBAHUIO COJEPKATEIbHONM OCHOBBI KOHTPOJS M OLEHKH OOpa30BATENbHBIX JAOCTUXKEHUMN
oOyJaroluxcs B paMKax UTOTOBOM aTTecTally B (popMe eTUHOr0 roCcy1apCTBEHHOTO SK3aMeHa 10 XUMUH.

[Tporpamma a1 yriayOGinE€HHOTO U3yUEHUS XUMHH:



e yCTaHaBIMBAaE€T HMHBAPUAHTHOE NPEIMETHOE COJEpk aHue, 00s3aTeNIbHOE JUIsl M3YYEeHHs B paMKax OTIEIbHBIX
npoduiieid, mpeaycMaTpuBaeT pacupeeieHIe U CTPYKTYpUPOBAHUE €ro MO KlaccaM, OCHOBHBIM COJIEpP)KaTeIbHbIM
JUHUSM/pasziesiaM Kypca;

e JaéT MpUMEPHOE pacrpe/esieHne y4eOHOro BpeMeHH, PEKOMEHTyeMOT0 ISl U3Y4YEeHHUS OTIEIbHBIX TEM;

e TIpemjaraeT MPUMEPHYIO IMOCIEI0BATEIIbHOCTh M3YUYEHHUS y4eOHOro Marepuana ¢ y4éTOM JIOTHKU MOCTPOSHUS
Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e JaéT METOJMYECKYI0 MHTEpPIPETALUIO IeJIe W 3a7a4 M3yueHHUs NpeaMeTa Ha yriayOJEéHHOM ypOBHE C Y4ETOM
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpPEAHET0 OO0IIero 0Opa3oBaHUs, COJAEP)KATEIBHON XapaKTEPUCTHUKH
IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl CPETHETO OOIIero oOpa3oBaHU s
(ITMYHOCTHBIX, METAMPEIMETHBIX, MIPEAMETHBIX), a TAaKKe€ ¢ YYETOM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIHHBIX
NEeNCTBUIM 00yJaromerocst o OCBOEHUIO COJAEPKaHUs IIpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIIUSIM B IPOrpPaMME M0 XUMHUHU MPETyCMOTPEHA MPEEMCTBEHHOCTh C 00yYeHUEM XMMUM Ha
YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a MpeAeiaMd YCTaHOBJICHHONW MpOrpaMMoOi MO XUMHUU 00s3aTeIbHOU
(MHBapHaHTHOW) COCTaBIIAIONICH coAepKaHud y4eOHOro mpenMera «XUMHUs» OCTaETCs BO3MOXHOCTh BBIOOpa €ro
BapUATHUBHON COCTABJISIONIEH, KOTOpasi JOJKHA OMPEEIsAThCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs
00yueHus.

B coorBerctBuuM ¢ koHmentyanbHbIMU TonokeHUs MU PI'OC COO o Ha3HAuY€HUM TPEAMETOB 0a30BOTO U
yTIIyOJIEHHOTO YPOBHEH B cucTeMe AudPepeHITMpoBaHHOIO 00YUEHHUsI Ha YPOBHE CPEIHET0 O0IIEero 00pa3oBaHUs XUMHUS HA
ypOBHE YIIyOJIEHHOTO HM3y4YeHUS HAIPaBJICH HAa PEaTU3allMi0 MPEEMCTBEHHOCTH C TOCIEAYIONIMM ATAaloOM TMOTYYCHHS
XUMHUYECKOTO 00pa30BaHUs B paMKaxX U3YUYCHHS CTICIIHAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX JTUCIHUIUINH B BYy3aX U
OpraHU3aNMIX CPpeaHEro MpohecCuoHaANTBHOT0 00pa3oBaHus. B 3Toi CBsI3U U3yueHue npeaMera « XuMus OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pacHIMpEeHUE M YIUIyOJIeHHE TEOPETHUECKOH M TMPAKTUYECKOW TOATOTOBKH OOyYaIOIIUXCS,
BBIOpaBIIHX OMpeneaEHHbIN MPoduibs 00ydeHHsI, B TOM YUCIE C IEPCIIEKTHBON MOCIEIYIOMIETO MOMyUYeHUsI XUMUIECKOTO
o0pa3oBaHusl B opraHu3anusx npodeccronanbHoro obpasoanus. Hapsiny ¢ atum, B cBete TpeboBanuit ®I'OC COO
IUTAHUPYEMBIM pe3yibTaTaM OCBOSHHUS (eepanbHOW 00pa30BaTEIbLHON MPOTrpaMMbl CpPEAHETO OO0IIero oOpa3oBaHUS
U3ydeHHUE TMpeaMeTa «XuMHUsS» OPUEHTHUPOBAHO TAaKXKE Ha peIIeHWE 3a7ad BOCIUTAHUS W COIMAIBHOTO Pa3BUTHS



oOyuaromuxcsi, Ha (OpMHUPOBaHHE Yy HUX OOIIEHHTEINIEKTyaJIbHBIX YMEHUHN, YMEHUN pallMOHAIN3ALUN YYEOHOTO TpyJa U
0000IIEHHBIX CTIOCOOOB IEATEIBHOCTH, UMEIOINX MEKANCIMILIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

CocrapnsromuMu - (akyinbTatuBa «JlomMoONHUTENBHBIE BONPOCH K Kypcy «OpraHumyeckass XUMHs» Ha YypOBHE
yIIyONIEHHOTO U3YyUEHUS SBISIOTCS YITyONnE€HHbIN Kype — «Opranuueckast Xumusi». U «O0I11ast 1 HeoOpraHMYecKas XUMUs).

OcHoBYy conepkanusi Kypca «Opranndeckasi XUMHsD» COCTABIISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M yMEHUH,
OTHOCSIIIIUXCSL K 0a30BOMY YpOBHIO M3y4Y€HUS IpeAMETa. JDTa CUCTEMa 3HAHWM MOJy4YaeT ONpeAesIEHHOE TEOPETUUYECKOE
JIOTIOJIHEHUE, TIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIINN 00BEM (PaKTOJIOrMUECKOTO MaTepuana. Tak, Ha
yIrIyOn€HHOM ypoBHE M3yueHus mpeamera «OpraHudeckas XUMHUS» TMPH PACCMOTPEHHH PEAKIIMOHHOW CIIOCOOHOCTH
COEIMHEHHMI yJensieTcss o0coboe BHUMAaHUE BOIpocaM 00 3JEKTPOHHBIX 3((eKxTax, 0 B3aMMHOM BIHMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COAEpPKAHUE KypCOB XMUMHH YIIIyOJEHHOTO YpPOBHS M3Y4YEHMs AJIsl KJIACCOB
onpeaenéHHoro npoduis (riaBHbIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHHH K oOLIel cucTteMe MpeaMEeTHBIX
3HAaHWN) OKA3bIBAIOT BIMSHUE CMEXHBIC MpeAMETHl. Tak, HampuMmep, B COACPNKAHUM TpPEeaMeTa IS KJIacCOB XUMHKO-
dbusznyeckoro npoduiis 60IbII0E 3HAaUEHUE OYTyT UMETh 3JIEMEHTHI Y4eOHOTO MaTepuaia no oomeit xumuu. [Ipu nzyuenun
npeaMeTa B JaHHOM Cilydae akIeHT OyZeT c/ieslaH Ha OOIIHOCTh METO/I0B MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUI B XUMUH
U B (pU3MKe: aTOMHO-MOJIEKYJIsIpHas Teopus (MOJIEKYJsIpHas Teopus B (PU3HKE), 3aKOHBI COXPAHEHHUS] MacCchl U dHEPTUH,
3aKOHBI TEPMOJIMHAMUKH, HJIEKTPOJIN3a, IPECTaBICHUS O CTPOCHUHU BEIIECTB U JPYyTOE.

B To e BpeMs B coiep>KaHUU TIpeIMeTa JIJIsl KIacCOB XMMHUKO-OHOIOTHYECKOTO MPOo(uiis OOIBIINN yISTbHBIN BEC
OyZeT uWMeTh opraHuyeckas Xumus. B 3Tom ciiydae npenocTaBisieTcs BO3MOXHOCTb JUIsl 0oJjiee OOCTOSITENBHOIO
pPacCMOTPEHUS XUMHUUECKONH OpraHu3allMi KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEpY,
TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMITU/bI, OCJIKH, YII€BObl, HYKJIECHHOBbIE KUCIOTHI U apyrue. [Ipu 3Tom 3HaHus 0
COCTaB€ W CBOMCTBaxX NPEJCTABUTENIEH OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIY>KAT OCHOBOM JJISl WU3y4YEHUs
CYIIHOCTH TIPOLeCCOB (DOTOCUHTE3A, AbIXaHUS, MUILEBAPEHUS.

B mutane ¢opMupoBaHHs OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX METOJIOB MO3HAHMS U OIBITA
NPAKTUYECKOr0 MPUMEHEHMs] Hay4YHBIX 3HAHUN HM3ydeHHe mnpeamera «XUMHs» Ha yriyOJEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBS35X C YU€OHBIMH MPEAMETAMHU, BXOIAUIMMH B COCTaB MPEeIMETHBIX o0nactel «EcTecTBeHHO-HAYYHbIE
npeaMeTsl», «MaTtematuka u nHpopMaTuka» U «Pycckuil sI3pIK U IUTEpATYpay.



[Tpu n3ydyenun yueGHOro npeamera «XUMHUsD Ha yriyOJEHHOM YPOBHE TAaK)Ke, KaK Ha YPOBHE OCHOBHOTO U CPETHETO
oOuiero oopa3oBanus (Ha 0a30BOM YpOBHE), 3a/1a4eii IEPBOCTENIEHHON 3HAUUMOCTH fABJIsIETCS (POPMUPOBAHNE OCHOB HAYKU
XMMHH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTUUECKON AESITEIbHOCTH YEJIOBEKAa U OJJHOTO M3 KOMIIOHEHTOB
MUPOBOH KyNnbTyphl. Perienne 3Toi 3agaun Ha yriryOJIEHHOM yPOBHE U3YUEHHUS MPEAMETa MPEnoaaraeT pealn3ainio TaKuxX

IeJIeH, Kak:

dbopMupoBaHUE TIPEJCTABICHUI: O MaTepUAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHUM
IPUPOBI, O MECT€ XMMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ BeIylIed poju B OOECHEYEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUM MPOOJEM 3KOJOTMYECKOM, IHEPreTUUEeCKON W MUIIEBOM 0€30MacHOCTH, B
Pa3BUTHUU MEIUIIMHBI, CO3/TAaHUHM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00E€CIICUCHUH PAIIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHus, B (GOPMUPOBAHUM MHUPOBO33PECHUS U OOIIEH KYJbTYpPhl YEJIOBEKA, a TAKXKE DKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Ccpeie;

OCBOEHUE CUCTEMBI 3HAHUM, JISKAINX B OCHOBE XMMHUYECKOW COCTABISIOIIEN €CTECTBEHHO-HAYYHON KapTUHBI
Mupa: (pyHIaMEHTaJIbHBIX MOHATHI, 3aKOHOB U TEOPUN XHMHUHU, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUU
BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJIUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMUYECKUX PEaKIMi, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAxX U
JUCTIEPCHBIX CUCTEMAaX, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MPOU3BO/ICTBA;

dbopmupoBaHUEe Y 00YYaIOIIUXCS OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUN
JJ1s1 OOBSICHEHUS KITFOUEBBIX UEH U MPOOJIEM COBPEMEHHON XUMUH, JJIs1 OOBICHEHUS Y POTHO3UPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBEHHO-HAYYHYI0 TPUPOJYy; TPaMOTHOIO pelieHus TMpoOJieM, CBSI3aHHBIX C XHUMHEH,
IIPOTHO3UPOBAHUS, aHalW3a W OIEHKH C IO3WUIMH SKOJOTHMYECKOH O€30IMaCHOCTH TIOCIIECICTBUH OBITOBOM H
MIPOU3BOJICTBEHHON JE€ATEIIbHOCTH YEJIOBEKA, CBSI3aHHOM C XMMHWYECKUM IPOU3BOJICTBOM, HMCIIOJIB30BAHUEM H
nepepadoTKOMN BEILIECTB;

yIiyOJIeHUE TMPENCTABICHUNH O HAyYHBIX METOJaX TO3HAHUS, HEOOXOIMMBIX [JIsi MNPHOOPETEeHUs] yMEHUU
OPUEHTUPOBATHCSA B MHUPE BEIIECTB U OOBSCHEHUS XUMHUYECKHX SIBJICHUN, HMMEIOIIUX MECTO B IPHUPOJE, B
MPAKTUYECKOM JICATECIIbHOCTH Y MOBCEIHEBHOMN KU3HMU.



B mnnane peanu3zanuu mepBOOYEpPETHBIX BOCHHUTATENBHBIX W PAa3BUBAIOIMIMX (PYHKIUN IIEJIOCTHOM CHUCTEMBI CPEIHETrO
oO1ero o0pa3oBaHusi MPU U3yUYCHUH TpeMeTa « XUMHUs» Ha yriayOJaéHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKue 1eJId U 3aJ1a4M, KaK:

e BOCIHTAaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBICHUW MPHUPOBI, YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH
TEOPETUUYECKUX W TPUKIATHBIX HCCIEIOBAHUN B XUMHH, (POPMHUPOBAHME MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

e pa3BUTHE MOTUBAIMU K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHUS 00IIEYEIOBEYECKUX LIEHHOCTEM;

e pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0O0ydaronmxcs,
dbopMUpOBaHUE y HUX CO3HATEIBHOIO OTHOIIEHUS K caMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPA30BAHMIO Kak
YCIIOBUIO YCHIEITHOM MpodecCHoHaIbHON U O0IIECTBEHHOM A TENbHOCTH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (QopMHUpOBaHHME YMEHUW U HABBIKOB Pa3yMHOT0O MPHUPOJOMOJb30BAHMS, PA3BUTHUE HKOJOTHUECKON KYJIbTYpHI,
PUOOPETEHHNE OIbITa OOUIECTBEHHO-TMOJIE3HON IKOJIOTHUYECKOUN IEATETbHOCTH.

O6mee uncno yacoB GakyIbTaTUBHOTO Kypca, MPEAYCMOTPEHHBIX ISl U3YYEHUS] OPTraHMYeCKOW XMMHUU Ha YTi1yOJIeHHOM
YPOBHE COCTaBJIsIeT 68 4acoB (2 yaca B HEJIEIIO).

COAEPXAHUE OBYUYEHUA
10 KUIACC

OPTAHNYECKASA XUMUA
Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHUM.
[IpeameT 1 3HaUEHHE OPTaHUYECKOW XUMUU, PEJICTABIIEHUE O MHOTOOOpa3uu OpraHuYeCKUX COCTMHEHUN.
DNEKTPOHHOE CTPOECHUE aTOMa YIJIEpoJaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS. BaneHTHbIE BO3MOKHOCTH aroma
yriaepoaa. XUMUYECcKasi CBA3b B OPraHMYECKUX COEAMHEHMSX. Tumbl rHOpHIM3allid aTOMHBIX OpOuTanei yriaepoja.
Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOW CBsI3U (OOMEHHBIN M JTOHOPHO-aKLENTOPHBIN). THUIBI TepeKpbIBaHUS aTOMHBIX



opburaney, 6- u n-cBa3u. OnuHapHasi, ABOWHAsA U TpoiHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKYJIaX OpPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykjieopuie U AIEeKTpopue.

Teopus cTpoeHHst opraHnyeckux coeauHeHnid A.M. byrinepoBa M COBpEMEHHBIE NIPEICTABICHHS O CTPYKType
MOJIEKYJl. 3HAu€HUE TEOPUHM CTPOCHUS OPraHUYECKUX COCAMHEHUN. MoOIeKynsapHble U CTPYKTypHBIE (HOPMYIIBI.
CtpyktypHble (GOpMyJbl pa3IUYHBIX BHIIOB: pa3BEPHYyTas, COKpamiéHHas, ckeneTHas. M3omepusa. Buasl nzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3(PPEKTHI B MOJEKYJaX OPraHUYECKUX COEAUHEHUMN (MHIYKTUBHBIN U
ME30MEpHBIN 3PP eKThI).

[IpencraBnenne o kiaccupukauuu opraHnyeckux BemiecTB. [loHsATne o ¢QyHKUMOHANBHOW rpymme. ['omonorus.
["'omonoruueckue psabl. Cucremarnueckas HOMeHkarypa opranudeckux coeauHenuil (IUPAC) u TpuBranbHble HA3BaAHUS
OTJAEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoctn W Kiaccu(UKalMs OpraHUYecKuX peakuuid. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAaKIUU B
OpPraHN4YeCKON XNMHUHU.

DKCIepUMEHTAIbHBIE METO/bl U3yUYE€HHsI BEUIECTB U MX MPEBpAIICHUI: 03HAKOMJIEHHUE C 00pa3uaMu OpraHUYeCcKHX
BEILECTB U MaTepUajaMy Ha UX OCHOBE, OIbITHI MO MPEBPALICHUIO OPraHUYECKUX BEUIECTB MPU HArpeBaHUM (ILJIaBJICHUE,
oOyTriaMBaHUE U FTOPEHHE), KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJl OPraHMYECKHUX BEIIECTB.

YriaeBoaopoabl.

Anxanpl. ['oMonornueckuil psij ankaHoB, oOmas ¢opMyna, HOMEHKJIATypa M H30MeEpHUsl. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AJIKAHOB, SP -TMOPHUAN3AIMs aTOMHBIX OpOHTasIel yriepona, 6-CBsa3b. Gu3nueckue
CBOMCTBA aJIKaHOB.

XHWMHYECKHE CBOWMCTBA AJIKAHOB: PEAKIMM 3aMELICHUS, N30MEPHU3ALUH, JAECTUAPUPOBAHUS, UKIN3ALNH, TUPOJIN3a,
KpeKHHra, ropenus. lIpencraBiieHne o MEXaHU3ME pEAKIUI PaIUKAIBHOIO 3aMEILEHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O61as popmyna, HoOMeHKIaTypa u u3omepusi. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX
(UMKIIOMpONaH, UUKIOOYTaH) M OOBIYHBIX (LUKIONEHTaH, IUKIOTeKCaH) UUKIoaNKaHOB. CrnocoObl MONMy4YeHUs M
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['omonornueckuit psin anakeHoB, obOmas (opmyrna, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AaJIKEHOB, Sp*-TMOpUaM3allis aTOMHBIX opOuTajeil yriepoga, - U 7-cBsusu. CTpyKTypHas wu



reomeTpuyeckas (muc-TpaHc-) uzoMepus. @Pusnueckue CBONCTBAa alKEHOB. XHMHYECKHE CBOMICTBA: PEAKIHMU
IIPUCOEINHEHNS, 3aMELIEHUS B 0-TI0JIOKEHHE IIPU JBOMHON CBSI3H, IIOJUMEPU3ALMK U oKucaeHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHBIE peaklMy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOIy4YEeHUS U IPUMEHEHUE AJIKEHOB.

Ankanuenbl. Knaccudukarmus ankagueHOB (COMPsDKEHHBIC, HW30JMPOBAHHBIC, Kymyauposanuvie). OCOOESHHOCTH
AIIEKTPOHHOI'O CTPOCHHSI M XUMHUYECKUX CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-npucoenunenue. Ilommmepuzanms
CONpsKEHHBIX JUEHOB. CrIOCOOBI MOIy4YEeHUs U IPUMEHEHHUE aJIKaJIUEHOB.

Anxunbl. ['omonormyeckuil psij ankWHOB, oOmas ¢GopMysia, HOMEHKIATypa M HU30MEpUsd. ODIJEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKMHOB, SP-THOpHUIM3AIUs aTOMHBIX opOuTaneut yriepoaa. dusndeckue cBOMCTBA
QIKAHOB. XHMHUYECKHE CBOWCTBA: PEAKIHUH IPUCOEAWHEHMs, TUMEPU3ALNNA U TPUMEPHU3ALNH, OKUCIEHHs. KucnorHsie
CBOMCTBa aJKMHOB, MMEIOIIMX KOHLEBYIO TPOHHYIO CBA3b. KauecTBEHHbIE peEakUWW Ha TPOWHYIO CBs3b. CHoCOOBI
IIOJIYYCHUS U IPUMEHEHHE aJIKMHOB.

Apomatudeckue yrieBooposl (apeHsl). ['oMonornueckuii psa apeHoB, oOuiast Gopmyia, HOMEHKIATypa U U30MEpUS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI OeH301a. DU3nyeckne CBOMCTBA apeHOB. XUMHUYECKUE CBOMCTBA
OE€H30JIa M €ro rOMOJIOTOB: PEaKUWK 3aMEeIeHUs B OEH30JbHOM KOJbLE M YIJIEBOJAOPOJHOM paJuKaje, peakuuu
IPUCOEINHEHHUS, OKHUCIEHHE TroMosioroB Oenzona. IIpencraBienne 00 OpHEHTUpPYIOLIEM ACMCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpe AJKWIbHBIX PaJUKajoB, KapOOKCUIbHON, TMAPOKCHIBHON, aMUHO- U HUTPOIPYMIHI,
aTOMOB rajoreHoB. OcoOE€HHOCTH XHMMHUYECKUX CBOMCTB ctupoia. [lonmumepuszamus cruposa. CrnocoObl MOTyYEHUS U
IIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. IlonyrHeie HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaenve. KaMeHHBI yrojib U HPOIYKTHI €ro
nepepadoTku. CrocoObl mepepaboTkn HedTHU: TEeperoHka, KPEeKWHT (TePMUYECKHM, KaTaTUTUYECKUi), pudOpMHUHT,
nuponu3. [IpoxykTel nepepadoTku HeTH, UX TPUMEHEHUE B IPOMBILUICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TAIOTE€HIIPOU3BOIHBIX YTIIEBOIOPOIOB. Peakiiny 3aMenieHus rajloreHa Ha TuIpOKCOrpyIIIy,
HUTPOTPYIITY, TMAHOTPYIIY, aMHUHOTpyIy. J[EICTBHE HA TAJIOTE€HITPOU3BOIHBIE BOAHOTO U CIIMPTOBOTO PACTBOPA MIETOYH.
B3anmonencTBue AUTAJIOr€HaJKaHOB C MarHueM M UUHKOM. [IoHsATHE O METaIIoOpraHMYeCKUX COEOUHEHMUSIX.
Hcnonp30BaHue rajJoreHnpoOru3BOAHBIX YTIEBOJIOPOAOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEUIECTB.



DKCIEepUMEHTANbHBIE METOJbl M3YYEeHHS BEIIECTB M UX MPEeBpallleHuil: u3ydeHHe (U3NYECKUX CBOMCTB
YTIEBOAOPOIOB (PacTBOPUMOCTh), KAYECTBEHHBIX pEaKIMil YTrIeBOJAOPOIOB Pa3IMYHBIX KJaccoB (oOeclBeurBaHUE
OpOMHOM MM NOTHOM BOJIbI, PACTBOPA MEpMaHraHaTa KaJiusl, B3aMMOJICHCTBHE alleTUIIEHA C aMMHUAYHbIM PACTBOPOM OKCHJIa
cepebpa(l)), xauecTBeHHOE OOHApyKEHUE yriiepoja M BOAOPOJAa B OPraHMYECKUX BEIIECTBAaX, MOJYyYECHHE STHIICHA U
M3Y4YCHHUE €T0 CBOMCTB, O3HaKOoMIIeHUE ¢ KoJueKmsiMu «Hedte» 1 «YTomby», ¢ oOpasimamu miactMace, KayqyKoB U PE3UHBI,
MOJEIUPOBAHUE MOJIEKYJ YIIIEBOAOPOIOB U TAJIOTEHIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamue opraHn4ecKue coelMHeHHs.

[IpenenpHbie oHOATOMHBIE CIUPTHI. CTPOCHUE MOJIEKYJ (Ha MpUMEpe METaHoJIa U 3TaHoJa). ['omosioruyeckuii psi,
obmast ¢opmysa, u3oMepus, HOMEHKJIaTypa W kiaccudukanusa. dusnyeckue CBOWCTBA MPEACIbHBIX OJHOATOMHBIX
crupToB. BoopoaHbie CBS3M MEXKIY MOJIEKYJIaMU CIUPTOB. XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEIIEHUs, IeTUIpaTaluu,
OKHCJICHHS], B3AUMOJICVCTBHE C OPraHUYECKUMHU U HEOPraHMYECKMMHU KUcaoTamMu. KauecTBeHHast peakiiysi HA OHOATOMHBIE
cnupThl. [leficTBUe 3TaHONA M METaHOJIA Ha opraHu3M uenoBeka. CrocoObl MOJyYEeHHs] U MPUMEHEHUE OJHOATOMHBIX
CITUPTOB.

[IpocTeie 3¢upbl, HOMEHKIATypa U u3oMepusi. OcoO0eHHOCTH (PUBNUECKUX U XUMUYECKUX CBOMCTB.

MHoOroatoMHble COUPTHI — STHUJICHTIIUKOJIb U rIuliepuH. OU3nyecKrue 1 XUMHUYECKHE CBOMCTBA: PEAKIIUH 3aMEIIICHMUS,
B3aMMOJICHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMHU KUCJIOTAMH, KAYECTBEHHAs! peaKllfsi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBienne o0 MexaHU3ME peaKIUi HyKJIeo(pUIBLHOTO 3amerieHus. JlelicTtBue Ha opranu3m uesioBeka. CrocoOsbl
MOJTYYEHHUSI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbI, B3aUMHOE BIUSHHUE THAPOKCOTPYMNBI U OCH301bHOTO snpa. dusznueckue CBOMCTBA
denoma. OcobeHHOCTH XUMUYECKUX CBOMCTB (eHona. KauectBennnie peakinu Ha peHos. Tokcuunocts hpenona. CriocoOs
MOJIy4eHUS ¥ puMeHeHne GeHona. OeHondpopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEAMHEHUS — albJACTHABl W KETOHBI. OJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOM T'PYIIIHIL.
["'omonoruueckre psiibl alibJIETUIOB M KETOHOB, oOmmas ¢opmysia, u3oMepus U HOMEHKJIarypa. Du3ndeckue CBOWCTBA
aJbJACTHIOB U KETOHOB. XMMUYECKHE CBOMCTBA aJibJIETH0B U KETOHOB: PEaKIMK nmpucoeauHeHust. OKUCICHUE aJIbICTU/IOB,
KaueCTBEHHBIC PEAKIIMU Ha anbAeTU bl CIIOCOOBI TTOYyYCHHS M IPUMEHEHHE alIbJIETHI0B U KETOHOB.

OAHOOCHOBHBIE TpeeabHbIe KapOOHOBBIE KUCIOTHL. (OCOOCHHOCTH CTPOCHMSI MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omepust u HomeHknatypa. @usndeckrue CBONCTBA OJIHOOCHOBHBIX MPEEIbHBIX KapOOHOBBIX KUCIOT. BonopoaHbie cBsizu



MEX Iy MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, pEeaKIUs 3TepUuUKAIIUN, PEAKIIHH
C y4yaCTHEM YIJEBOAOPOJHOro paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHON KHUCHOTHI. [loHSTHE O NPOM3BOJHBIX
KapOOHOBBIX KUCJIOT — CJIOXHBIX 3¢pupax. MHOrooopasme kapOoOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpEAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX KHCIOT, THAPOKCHKAPOOHOBBIX KHCIOT. [IpemcraBuTenu BhICHINX
KapOOHOBBIX KHCJIOT: CTEAPUHOBAs, TAIBMUTUHOBAS, OJICMHOBAS, IUHOIE8A5, TUHOIeH06as1 KACTAOThI. CIIOCOObI OMyYeHUs
U IpUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢gupsl. 'omonoruueckuit psj, odmas Gopmyna, u3oMepus 1 HOMEHKIIaTypa. OU3NYECKUe U XUMUYECKHE
CBOMCTBA: TUAPOJIN3 B KACIION U HIEJIOYHOMU Cpee.

Kuppi. Crpoenue, (u3MUecKue M XUMUYECKHE CBOMCTBAa >KMPOB: THIPOJM3 B KHCIOH M WICJIOYHOU CpeJe.
Oco0OEHHOCTH CBOMCTB KUPOB, COAECPKAIIUX OCTATKUA HEMPEAEIIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEe JAeiCTBUE.

OOwas xapakrepuctuka yrieBojoB. Kimaccudukanuus yrieBooB (MOHO-, IU- U HoJUcaxapubl). MoHOocaxapuibl:
TIII0K03a, (PpyKTO3a, rajJakrosa, pudo3a, Ae3okcuprndo3a. Gusndeckue CBOMCTBA U HaXO0XACHUE B Mpupoje. PoTOCUHTES.
XHWMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIUU C YYACTHEM CIIUPTOBBIX M albJETHIHOM TPYIIN, CHUPTOBOE U MOJOYHOKHUCIIOE
Oposxenue. [IpuMeHeHue riroKko3bl, €€ 3HaYeHHE B KU3HEJEATEIbHOCTH opraHu3Ma. Jucaxapuapl: caxapo3a, MajabTo3a U
JakTo3a. BoccranaBiuBaromye 1 HEBOCCTaHABIMBAOIIME ucaxapuabl. ['napoims aucaxapuaos. HaxoxaeHue B npupoe
u npumeHenue. llommcaxapuapl: Kpaxmall, INIMKOTEH W Lesutrono3a. CTpoeHne MakpOMOJIEKYJl KpaxMmania, IIIMKOTeHa U
HEeIUTI0N103bl. PU3MUECKUEe CBOMCTBA Kpaxmalla M LEJUTI0NI03bl. XUMUUYECKHE CBOMCTBA KpaxMmala: THAPOJIN3, KaueCTBEHHAS
peakuusi ¢ HMOAOM. XUMHUYECKHE CBOMCTBA LEJUTIOIO3bI: THUIPOJU3, MOJydyeHHE 3PUpOB Leuioi03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TATHBIN HIETK).

OKCIEpUMEHTAIBHBIE METOIbI U3YUYEHUSI BELUIECTB M UX MPEBPAIICHUI: pACTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJE,
B3aUMOJCHCTBUE ATAHOJIA C HATPUEM, OKUCICHHME JTUJIOBOIO CIMPTAa B AJIBACTHJ HAa PACKAJIEHHOW MEIHOU IIPOBOJIOKE,
OKHUCJICHUE 3TUIIOBOTO CIIUPTA TUXPOMATOM Kajus (BO3MOKHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB), KAYECTBEHHBIE PEaKLIUU
Ha anbiaeruabl (¢ ruapokcunom auammuHcepeOpa(l) u rugpokcuaom menu(ll)), peakuus riauuepuHa ¢ THIPOKCUIOM
menu(Il), xuMuueckre CBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJAECHCTBHE PACTBOpPA TIIOKO3bl C THAPOKCUAOM
meau(Il), B3anmopeiicTBue Kpaxmajia ¢ MOJIOM, PEIIeHHE SKCIEPUMEHTaIbHBIX 3a/1ay 1no teMaM «CrupTbl U (HEHOIIbI,
«KapOonoBbie KuciaoThbl. ClI0KHbIE dPUPHD.



A3oTcoaepkamye OpraHnvecKue CoeJuHEeHUsI.

AMHHBI — OpraHMYecKue MpOoU3BOAHbIE aMMHaka. Knaccudukamuss aMUHOB: anudaThuyecKue U apoOMaTUYECKUE;
NepBUYHbIC, BTOPUYHBIE U TpeTuuyHble. CTpoeHHe MOJeKyJ, olmias GopMyna, ©30Mepusi, HOMEHKIIATypa U (PU3NUYECKUE
CBOMCTBAa. XMWMHUYECKOE CBOWCTBA aM(PaTHUECKMX aMHHOB: OCHOBHBIC CBOWCTBA, AJKUJIWPOBAHHUE, B3aWUMOJCHCTBUE
NEPBUYHBIX AMUHOB C A30TUCTOM KUCIOTOW. COJM alKUIaMMOHHSL.

AHWIVH — IPEACTaBUTENIb aMUHOB apoMaTnyeckoro psaa. CtpoeHne aHwinHAa. B3anmMHoe BiMsiHUE TPYIIT aTOMOB B
Mosiekysie aHuiauHa. OCOOEHHOCTH XMMHYECKHMX CBOMCTB aHWiIMHA. KadecTBeHHBIE peakiuu Ha aHWIdH. CrocoObl
NOJIyYeHUS U IPUMEHEHHE anudaTnieckux aMuHoB. [lonydyenue aHuinnHa U3 HUTPOOEH301a.

AmuHOKHCIOTE. HomeHnknatypa u uzomepus. OTIeiabHbIE MPEACTABUTENM 0-aMUHOKHUCIOT: TJIMIHMH, AJaHHH.
duznyeckre cBOMCTBA AMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(POTEPHBIX OPraHUYECKUX COCTMHEHUN,
peakuus NOJUKOHIEHCAlu, 00pa30BaHueE NMENTUAHON CBA3U. bruonornyeckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U TUIPOIIN3
MENTH]IOB.

benku kak npupojHbie noauMepsl. [lepBuyHas, BTOpuYHas U TPETUUHAS CTPYKTYypa OeKOB. XUMHUUECKUE CBOMCTBA
OEJIKOB: TUPOJIU3, JeHATypalus, KAUeCTBEHHbIE PEaKMU Ha OCJIKH.

DKCnepUMEeHTAIbHBIE METOJbl U3YYCHHS BEIIECTB U WX IMPEBPAIICHUI: paCTBOpPEHHE OCIIKOB B BOJE, JCHATYpAIlUs
OEJIKOB MpPY HarpeBaHUU, [IBETHBIC PEAKITNU Ha OCJIKH, peleHUe IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM «A30TCOJIepIKaIlue
OpraHnyYecKue coequHEeHUs» U «Pacno3HaBaHue OpraHMueCKUX COEAUHEHUID.

BricokoMoJIeKy/JIAPpHBIE COeIMHEHMS.

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
NOJMMEPU3ALINKU, CPEHsAsS MoOJeKysipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUNA —
MOJIMMEPU3ALMS U TTOJTMKOHICHCAIIHS.

[Tonmumepubie Marepuanbl. Ilmactmaccebl  (MONMMATUIIEH, MOJMOPONUICH, MOJUBUHWIXJIOPUA, MOJUCTUPOIL,
MOJIMMETUIIMETaKPHUIIAT, MOJUKapOOHATHI, MOJUATUIICHTepeTanaT). Y THiin3alus 1 nepepadoTka MmiacTHKa.

DnacToMepbl: HaTypaldbHbIM KaydyK, CHHTETUYECKHE Kayuyyku (OyTaJAHeHOBBIN, XJIOPONPEHOBBINA, U30MPEHOBBIN) U
CWJIUKOHBI. Pe3nHa.

BosokHa: HatypaibHble (XJIOMOK, HIEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CUHTETUYECKUE
(KarmpoH U J1aBCcaH).



[Tonumepsl crnenualbHOTO Ha3HaueHus (TedJoH, KEBap, SJIEKTPONPOBOISAIIME TMOJUMEPHI, OHOpa3Iaracmbie
TIOJTUMEPHI ).

DKCNepUMEHTAIbHBIE METO/bI U3YYCHHS BEILIECTB M UX IMPEBpAIlCHUI: 03HAKOMJIEHHE ¢ OoOpa3liaMi MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, KAYYyKOB, PEIIEHNE 3KCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «Pacno3HaBaHHE MJ1acTMace
Y BOJIOKOH.

Pacuérurle 3amaqn.

Haxoxnenne MosekynsapHoil GopMysbl OPraHUYeCKOro COSAUHEHUS M0 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINUX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHOU (hOPMYJIbI OPraHUYECKOTO COCIMHEHUS 10 Macce (00bEMY) MPOTYKTOB CrOpPaHUs,
[0 KOJINYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMK W/WIM UCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU
(bopMyJIbl OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJIyYEHHUS, ONPEAEIICHUE JOJIU
BBIX0/Ia POAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peannsanuss MeXNpeIMETHBIX CBA3CH NPHU W3YYCHUM OPraHUYecKOM XWmuM B 10 Kiacce OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK U TOHATHMN, MPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAYYHBIM (PakT, TUIOTE3a, TEOpHs, 3aKOH, aHaju3, CUHTES3,
KJaccudukanus, HaOIr0AeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MO/JIE/b, MOICITUPOBAHUE.

®du3zuka: MaTepusi, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHB, BELIECTBO, TEJIO, O0OBEM,
arperaTHO€ COCTOSIHME BEIIECTBa, (PU3NYECKHE BEJIMUYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHUs, MaCCa.

buonorus: knerka, opraHusM, OJKocucTeMa, Ouocdepa, MeTadoJM3M, HACICIACTBEHHOCTh, aBTOTPO(HBIA U
reTepoTpoHBIA TUT TUTaHUs, OpokeHue, (HOTOCUHTE3, NbIXaHUE, OCIKU, YTICBOMBI, JKUPHI, HYKICHMHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOILIMBO.

TexHonorusa: NHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO MHUTAHUS, MOIOIIME CpPEJICTBA, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 110 XUMHWH HA YIVITYBJIEHHOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBUY C CHCTEMHO-IEATEIBHOCTHBIM IOAXO0A0M B CTPYKTYPE JIMYHOCTHBIX PE3YIbTaTOB OCBOCHHUS ITPEAMETA
«XuMUS» Ha YPOBHE CpeiHEro o0I1ero o0pa3oBaHus BbIIEICHbI CIEAYIOIINE COCTABIISIOIINE: OCO3HAHUE 00yYaroIUMUCS
POCCHUHCKOM Tpa)XAaHCKOW HIAECHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIICHHUIO;
HaJIMYUEe MOTUBALMH K 00yUEHHUI0; TOTOBHOCTh U CHOCOOHOCTH 00Y4aIOIINUXCsl PyKOBOJCTBOBATHCS IPUHSTHIMU B OOLIIECTBE
IpaBWJIaMUd U HOpPMaMu IOBEACHUS; HAJIMUKME MPABOCO3HAHUS, SKOJIOTHUECKON KYJIbTYpbl; CIOCOOHOCTh CTaBUTh LENU U
CTPOUTH KU3HEHHBIC IIAHBI.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHUS MpeAMETa «XUMUS» OTPaXaroT CPOPMUPOBAHHOCTH OMbITA [MO3HABATEIBHON U
NPAKTUYECKOH JEATEIbHOCTH 00yUaIOIUXCs B IIPOLIECCE pean3alui 00pa30BaTeIbHON JESATENbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpPEAMETa « XUMUS» OTpPakatloT cPOPMHUPOBAHHOCTDH OIbITA MO3HABATEIHHOU U
NPAKTUUECKON NIEeATEIbHOCTH O0Yy4aroUMXcs B MPOLECCe pealu3alu 00pa30BaTENbHON NEATEIbHOCTH, B TOM YHUCIE B
YaCTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBOIOPSIKY;

IIPEACTABICHUS O COLMAIIBHBIX HOpMax M IPaBUiIaX MEKJIMYHOCTHBIX OTHOILIEHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBbHOCTH MPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MTO3HABATEIIbHBIX 3a/1a4, BBIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JJIOTUKY U apTyMEHTBI APYTHX MPHU aHAIM3€ Pa3IuUHbIX
BUJIOB YU€OHOM e TEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUIO0 OTEYECTBEHHOW XUMUH;



YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOrO MPHUIOKEHUS XUMHUHU, OCO3ZHAHUS TOTO, YTO
JTAaHHBIE HAYKH €CTh PE3yJIbTaT JUIUTENIbHBIX HaOI0JIEHUN, KPOMOTIMBBIX IKCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOIO
TpyZa YYEHBIX U MIPAKTUKOB;

WHTEpeCa W TIO3HABATCIBHBIX MOTHBOB B TIOJYYCHHUH W TOCICAYIOIIEM aHajau3e HWHQGOPMAIWH O TEPEIOBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBSI3aHHBIC C XMMUYECKUMU SIBIICHUSMU, U PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
U C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMS IIEHHOCTEN 3JI0POBOr0 M Oe30macHOro o0pasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3UUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI 0e30IMacHOro oOpalleHusl C BeleCTBaMH B OBITY, TOBCEAHEBHOM >XW3HH, B TPYIOBOM
NEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTU TMPaBUJl WHIUBUIYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOTO TOBEJACHUS B CHUTYaIIMsX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUATUSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETGHTHOCTH B Yy4e€0OHO-HCCIICIOBATEIHCKON JEATeTbHOCTH, OOIECTBEHHO IMOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JEATCIbHOCTH,

YCTAHOBKHM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]iay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YyUYCHHUIO Mpodeccuid pa3IuvyHOro pojia, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHHUS K TPYAY, JIOIAM TPyJa U pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAJIBHOM TpaeKTopun oOpa3oBaHusi, Oyayiiei mpoQeccuu U peaansaiuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U OTpeOHOCTEN
00I1IeCTBA;

6) KOJIOTNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHUYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSIHUE
MIPUPOTHON U COLMAIIBHOU CPEIBI;

OCO3HAHUSI HEOOXOJIUMOCTH HCIOJB30BAaHUSA JOCTHXKEHUW XUMHUU JJIsI PEHIEHUS BOIMPOCOB PAMOHAIBHOTO
MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JIEUCTBUN, NPUHOCIIIMX BpPEN OKPYKAIOLIEH NMPUPOIHOW CPEAE, YMEHHsS NPOTHO3UPOBATH
HEOJIAronpUsITHbIE YKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO 3KOJOTMYECKOTO MBILUICHUS, YKOJIOTMYECKON KYJIBTYPHI, OIbITA AEATEIBHOCTH IKOJIOTMYECKON
HAMpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCA MMH B IO3HABATEIBHOMW, KOMMYHHKATUBHOM M COLMAJIIBHOM IPAKTHKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSTH UJI€0JI0TUH XeMOo(poOuu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUsl CHenu@UKd XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTAaBICHUs 00 OKpYyXKalollleM MHUpE KaK O €JWHCTBE MPUPOJABl M YeOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPaHEHUS TPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM IS COBPEMEHHOM NMBWIM3AIUU: B €€ TYMaHHCTHYECKOU
HAIPaBJICHHOCTA W BAXHOW POJIM B CO3J]aHWU HOBOM 0a3bl MaTEpHAIbHON KYJIbTYpHI, B PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMYMBOTO pa3BUTHS YEJTOBEUYECTBA — CHIPhEBOM, SHEPIEeTUUECKOM, MUIIIEBOM U SKOJIOTHYECKOM 0€30MaCHOCTH, B PA3BUTHH
MEJIUIIMHBI, 00ECIIEYEHNU YCIOBUM YCIIEHTHOTO TPY/Aa U KOJIOTHYECKU KOM(POPTHON KU3HU KAXKJIOTO YjieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUS CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOb30BaTh MOJydyaeMble 3HAHUS U1 aHAIN3a W OOBSICHEHHs SBJICHUM OKPYXKAIOIIET0 MUpa U
MIPOUCXOSIINUX B HEM U3MEHEHUH, YMEHUS JieiaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIIUXCS
JAHHBIX C LEJbIO MMOJYYEHHS JOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BAaTh XMMUYECKUE 3HAHUS VISl PELICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYaIUSsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIbCKOU NeATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax nmpodeccuoHaaIbHOM NeaTeTbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMSI MPOrpaMMbl MO XMMHH Ha YpPOBHE CpeIHero oOmero oOpa3oBaHUs
BKJIFOYAIOT:

3HAYMMBbIEe Uil (POPMHUPOBAHMS MHUPOBO33PEHUS] OOYYAIOMIMXCS MEXKIUCHUIUIMHAPHBIE — (MEXIpPEAMETHBIC)
0OIlleHayYHbIE TOHATHS, OTPAXKAIOIIME IIEJIOCTHOCTh HAyYHOW KapTUHBI MUpa M CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBIEHUE, MPOIECC, CUCTEMa, HAy4YHBIA (HaKT,
TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBaHNE, HAOIIOACHIE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC yueOHBbIE IEHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), OO0ECIEUMBAIOIINE
dbopmupoBaHue PYHKIIMOHATILHOW IPAaMOTHOCTH U COLIMATILHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYArOIIUXCA HCMOJIb30BaTh OCBOCHHBIC MEXAUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUANILHOM MPaKTHKE.

MeranpenMeTHble  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIbHBIMM  yUEOHBIMH  IMO3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMHU JI€CTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA
1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:
CaMOCTOSITENILHO (hOPMYJIMPOBATH M aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;
OTpENENATh IETU JeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX JOCTHUKEHUS, COOTHOCUTH PE3YJIbTaThl
JIESITEIIbHOCTH C IIOCTABIICHHBIMU LICIISIMHU;



UCII0JIb30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIJICTATh XapaKTEPHbIC MPU3HAKU MMOHATUN
U yCTaHaBJIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOUIUE MOHATHUS JJISi OOBSICHEHHS OTAENbHBIX (PAKTOB U
SIBJICHUU;

BBIOMPATHh OCHOBAHUS M KPUTEPHH JIJIS1 KJIACCU(DUKAITUN BEIIECTB U XUMHUYECCKUX PEAKIIHIA;

yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMH SBICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCINYKTUBHBIC, MO AHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, POPMYIMPOBATH BHIBOBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS UCIOJIb3yeMble B XUMHUH CHMBOJUYECKUE (3HAKOBBIC) MOCIH, TTPEOOPa30BLIBATh
MOJICITbHBIE TIPEACTABJIICHUS — XMUMHYCCKUH 3HAK (CHMBOJ) 3JIEMEHTA, XUMUYecKas (opMyna, YPaBHCHHE XUMHUYECKOU
peaKknmuy — TPU PEIICHUH Yy4YeOHBIX ITO3HABATCIBHBIX W MPAKTUYSCKUX 3a/ad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC
MIPEICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECCKUX PEAKIIHIA;

bopMyIMpPOBATh IEIH U 337291 UCCIICIOBAHUS, UCTIOJIB30BaTh MOCTABJICHHBIC U CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIE
BOIIPOCHI B KAa4YeCTBE WHCTPYMEHTA IMO3HAHUSI U OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEJIBHOTO  IIJIAHUPOBAHHMS M TMPOBEJACHUS  YUYCHHUYECKHX OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsI HaOMIOMAaTh 3a XOJIOM TIPOIEecca, CaMOCTOSATENBHO IPOTHO3UPOBATh €ro pe3yibTarT,
dbopMyIMpoBaTh OO0OOIIEHUS W BBIBOABI OTHOCHTEIIBHO JOCTOBEPHOCTH pE3YJIbTATOB WCCIICAOBAHMS, COCTaBIISATH
000CHOBaHHBIN OTYET O TIPOJIETaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIENOBATEILCKOW M IMPOEKTHOM JEATEIbHOCTH, MPOSBISTH CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITCIBHOMY TIOMCKY METOJOB PEHICHUS MPAKTUYSCKUX 3aj]ad, MPUMEHCHHUIO Pa3IMYHBIX METOJ/IOB
TTO3HAHUS.

3) pabora ¢ uHpopmaunmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHMOpMaruu (Hay4dHO-TIOMYJApHAs JIUTEpaTypa XHUMHUYECKOTO
coliepKaHusl, CIpaBOYHBbIE MMocoOus, pecypchl WHTepHeTa), aHamu3upoBaTh WHGOPMAIMIO PA3TUYHBIX BHUJIOB U (HopM
MPEICTaBIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;



(opMyIMpOBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU NOUCKE U 0TOOpe MHPOpPMAIK, HEOOXOAUMOM 11
BBITNIOJIHEHMSI YU€OHBIX 3a/1a4 ONPEIEIEHHOrO THIIA;

IpUOOpeTaTh OIBIT KCIOJIb30BAHUSA HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MTOMCKOBBIX
CHUCTEM,;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeicTaBlieHUs UHPOpMauu (CXembl, TpaduKd, AUArpaMMBI,
TaOJIUIIBI, PUCYHKHU U JPYTHE);

UCIOJIb30BaTh HAYYHBI fA3BIK B KadecTBE CpPEJCTBAa IMpU padboTe ¢ XHUMUYECKOM HHPopManueil: MNpUMEHSTbH
MEXIpeIMETHbIE ((PU3NUECKIE U MATEMaTHYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

3a/1aBaTh BOMPOCHI 10 CYIECTBY 00CYKIa€MO TEMBI B XOJI€ AUAJIOTa U/ WK JUCKYCCUH, BBICKA3bIBATh UJIEH,
GbopMyIUpPOBATH CBOU MPEJIOAKEHUSI OTHOCUTEIIBHO BBIIOJIHEHUS MPETIOKEHHON 3a/1auu;

BBICTYNAaTh C TMPE3CHTAIMENd pe3yJIbTATOB IM03HABATEIBHON MESATEIbHOCTH, MOJYYECHHBIX CaMOCTOSATEIIBHO WU
COBMECTHO CO CBEPCTHHKAMHU INPHU BBIITOJHECHUH XUMHUYECKOTO PKCIIEPUMEHTA, TPAKTUYECKON PabOThl MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peasii3allii yueOHOTO MPOeKTa, U (hOPMYIUPOBATH BHIBOBI 110 PE3YJIHTATAM IIPOBEIEHHBIX
WCCJIEIOBAHUM ITyTEM COTIIACOBAHUS TTO3UIIUMI B X0J1e 00CY X ACHHS 1 OOMEHa MHEHHUSMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

CaMOCTOATEIBHO TUIAHUPOBATh U OCYIIECTBIISATh CBOKO IIO3HABATEIBHYIO AEATEIBbHOCTb, ONPEACIIAs €€ eI U 331a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH MpejiaraeMblii alropuTt™m ACHCTBUN MpPHU BHIOJHEHUU
y4eOHBIX M UCCIIeI0BATEIbCKUX 3a/1a4, BHIOMpATh HanboJee 3(h(HEeKTUBHBIN CITOCOO UX PEIICHUS C YUETOM MOTYUYEHUS HOBBIX
3HaHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIUIX;

OCYLIECTBJISITh CAMOKOHTPOJIb I€ATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MPOTrpaMMbl IO XMMUU Ha YIriyOJEHHOM YpOBHE HAa YPOBHE CPEIHEro OOIIEero

o0Opa3oBaHMs BKJIOYAKOT CHELU(PUUECKHE I y4yeOHOro mnpeamera «XuMus» HaydyHble 3HAHUS, YMEHMS U CIOCOOBI



HCﬁCTBHﬁ 1O OCBOCHUIO, HHTCPIIPCTALINN U npeo6pa3013aHH}0 3H3.HPII>1, BHUABI JCATCIIBHOCTH 110 ITOJIYYCHHUIO HOBOI'O 3HAHHUA
U IIPUMCHCHUIO 3HAHUM B Pa3INYHBIX y‘{€6HLIX CUTyalll:AX, a TAKIKC B PCAJIbHBIX JKHU3HCHHBIX CHUTYalUAX, CBA3aAHHBIX C
xumuen. B mporpamMme 1o XuMHuM IpeaMCETHBIC pE3YIbTAThI IIPCACTABJICHEI 110 I'OAaAM U3YUCHU .

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKas XuMHUsD» OTPa)KaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUN: O MECTE U 3HAYEHUU OPTraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U €&
poiu B 00€CHEYeHUU YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA B PELICHUM MPOOJIEM HKOJOTMYECKOM, SHEPreTUYECKOU M
MUIIEBOM OE30MaCHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHHKOB JHEPTHUH, B
o0ecreueHnr parMoHaIbHOTO PUPOAOIIOIH30BaHMs, B OPMUPOBAHUU MUPOBO33PEHUS M OOIICH KyJIbTyphl YelIOBEKa, a
TaK)Ke SKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO M IIPUPOIHOM CPEJIE;

BJIaJICHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOUAET: OCHOBOIOJIATalOINEe MOHATHUS — XUMHUYECKUN AJIEMEHT,
aToM, SIIPO W SJIEKTPOHHAs 000JI0YKa atoMa, S-, p-, d-aTOMHbIE OpOUTAIIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUS aToMa,
ruOpuan3aiusi aTOMHBIX OpOuTanel, MOH, MOJEKYJa, BaJ€HTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIICHUS,
XUMUYECKas CBs3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIN O0BEM, YIIIEpOAHBINA CKeNeT, GyHKIMOHAIbHAS TPYMIa, paauKal,
CTPYKTYpHBIE (QopMyJibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJICTHBIC), M30MEPHUS CTPYKTypHas W TMPOCTPAHCTBEHHAs
(reoMeTpuueckas, ONTUYECKast ), U30OMEPhI, TOMOJIOTUUECKUH PsiJl, TOMOJIOTH, YTJIEBOJAOPOAbI, KUCIOPOI- U a30TCOAEPKAIIIIE
OpraHUYECKUEe COCAMHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHUS; TEOPUU, 3AKOHBI
(nepuonnueckuii 3akoH /. 1. Menneneesa, Teopus CTpOeHUS opraHnyeckux Bemiects A. M. ByTiepoBa, 3akoH coxpaHeHUs
Macchl BEIIECTB, 3aKOH COXPAaHEHUS M MPEBpallCHUs DSHEPTrUM MpPU XUMHUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAI[Me B OCHOBE MMOHUMAaHUSI MPUUYUHHOCTA U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH; MPEICTABJICHUS O MEXaHM3MaX XHMHUYECKUX PEaKIui, TePMOAMHAMUUYECKUX U KHUHETUUYECKHUX
3aKOHOMEPHOCTSAX MX MNPOTEKaHWs, O B3aMMHOM BJIMSHUM aTOMOB WU TPYMNIl aTOMOB B MOJIEKYyJiaX (MHAYKTUBHBIA H
Me3oMepHbI 3 dexTsr, opuentantsl [ u Il poma); daxTomornueckue cBeIeHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU H
0€30macHOM UCIIOJIb30BAaHUHU BOXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON IESITEIIbHOCTH YeJI0BEeKa, OOIIHNX
HAyYHbIX MPUHLHUIAX XUMHUYECKOTO MPOU3BOJICTBA (HA MPUMEPE MPOU3BOCTBA METAHOJIA, IEPepabOTKU HEDTH);



C()OPMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpHbIE NPU3HAKU IOHATHM, YCTaHAaBIMBaThb MX B3aUMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHUS IIPH ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIIMHEHU;

c(pOpMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XHWMHUYECKYI0) CHUMBOJIMKY JJII COCTaBIICHHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX BEUIECTB;

COCTABJISITh YPAaBHEHMSI XMMHMYECKUX PEAaKIUH W PACKphIBaTh UX CYIIHOCTb: OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii IoCpPeICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OallaHca 3TUX peaKIUil, peakuii HOHHOr0 0OMEHa MyTEM COCTABIICHUS
VX TIOJIHBIX ¥ COKpPAIEHHBIX HOHHBIX YPAaBHEHHUI;

M3TOTABJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB I WILTFOCTPALMU UX XUMUYECKOTO U IMTPOCTPAHCTBEHHOTO
CTPOCHHUS,

c(pOPMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh NPUHAJICKHOCTh U3YUEHHBIX OPraHMUECKHUX BEUIECTB M0 UX COCTaBYy U
CTPOCHHUIO K OMNPENCIIEHHOMY KiacCy/Tpynne COCIUHEHHH, JAaBaTb UM Ha3BaHHUS IO CUCTEMAaTHYECKOH HOMEHKIAType
(IUPAC) u npuBOIuTH TpUBHAIbHBIC HA3BaHWS [Js1 OTIEIbHBIX NPEICTAaBUTENICH OpPraHMYECKUX BEIIECTB (ITHIIEH,
alleTUJIEH, TOJIyOJ, TNIMLEPHH, 3TUJIEHIJIMKOJb, (EeHosd, (opManbAerui, aueTalblern], alueTOH, MypaBbUHAs KHUCIIOTA,
YKCYCHasl KHCIJIOTa, CTEapUHOBAs, OJICMHOBAas, MaJbMUTUHOBAs KUCJIOTHI, [NIMLKH, aJlaHuH, MaJlbT03a, (PPyKTO3a, AaHUJIUH,
JVBHHUJI, U30IPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

C()OPMUPOBAHHOCTh YMEHUS ONpPEACNATh BUJ XMMHUYECKOH CBSI3M B OPraHMYECKUX COEIMHEHUSAX (KOBaJIEHTHas U
WOHHAs CBA3b, G- U T-CBA3b, BOJOPOAHAS CBS3b);

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHHSI TEOPUU CTPOEHUsI OpraHndyeckux BeuiectB A. M. bytneposa nins
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOEHUE, (U3NUYECKHUE U XMMHUUYECKHE CBOWCTBA TUITUYHBIX
MIPEACTABUTENIEN PA3IMYHBIX KJIACCOB OPTAaHMYECKHUX BEILECTB: AJIKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAAUEHOB, aTKUHOB,
apOMAaTUYECKUX YTIEBOAOPOJIOB, CIIUPTOB, ANbAETUIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3()HUPOB,
KUPOB, HUTPOCOECTMHEHUN U aMUHOB, aMUHOKHUCJIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJIMCAXAPHUIOB), WILTIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHM C MCIOJIB30BAHUEM

CTPYKTYPHBIX (hOPMYIT;



chOpMHPOBAHHOCTh YMEHHUS MOATBEPKIaTh HAa KOHKPETHBIX MPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COCAMHEHHM OT KPaTHOCTU M TUIA KOBAJECHTHOM CBSI3U (G- U TM-CBSI3U), B3AUMHOIO BIIUSHHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJIOPOIHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI €T0 MepepabOTKH U MPAKTHIECKOE MMPUMEHEHUE TTPOTYKTOB TIEPEPadOTKY;

c(hOpPMHPOBAHHOCTh BJAJICHUS] CUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX METO/JAaX MO3HAHUS — HaOIIOACHUH,
U3MEPEHUU, MOJICIIUPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh OCHOBHBIC OINEPALMM MBICIUTEIBHON JEATENbHOCTU — aHaM3 U CHUHTE3,
cpaBHEHHE, 0000I1IeHNE, CUCTEMATU3AIIUIO, BBISIBIICHUE MPUYNHHO-CIICICTBEHHBIX CBA3EH — ISl U3yUYECHUSI CBOMCTB BEILIECTB
Y XMMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3AUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSMU U TIPEICTABICHUSIMU IPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB /Jii 0OJiee OCO3HAHHOTO MOHMMAHHS CYIIHOCTH MaTEpPHAIbHOTO €IMHCTBA MUPA,
UCIIOJIB30BaTh CUCTEMHbBIC 3HAHUS MO OPraHUYECKOW XUMHUU ISl OOBSICHEHUS M MPOTHO3UPOBAHUS SIBICHUM, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUI: MPOBOIUTH PACUETHI IO XUMUYECKUM (HOpMYJIaM M YPaBHEHUAM XUMUYECKUX PEAKIIH C
UCIOJIb30BaHUEM (DU3UYECKUX BEIMYHMH (Macca, 00bEM ra3oB, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI M0 HAXOXKIECHUIO XUMUYECKON (DOPMYJIIBI BEIIECTBA IO U3BECTHHIM MAaCCOBBIM JIOJISIM
XUMHUUYECKUX IJIEMEHTOB, TPOJIYKTaM CrOpaHuUsl, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: TMPOTHO3UPOBATh, AaHAJIU3UPOBATH U OIEHUWBATh C TO3MUIIUN DKOJOTHYECKOU
0€30macHOCTH TTOCJICICTBUS OBITOBOM M MPON3BOICTBEHHOM JIEITEILHOCTH YEJIOBEKA, CBSI3aHHOM C mepepabOoTKOM BEIECTB,
WCITIOJIB30BATh TIOJIYYCHHBIC 3HAHUS JIJIs1 IPUHSATHUS TPAMOTHBIX PEIICHHM MPOOJIEM B CUTYAIUIX, CBI3AHHBIX C XUMUCH;

c(hOpMUPOBAHHOCTh YMEHUN: CAMOCTOSATENBHO TUIAHUPOBATH U MTPOBOAUTH XUMHUYECKUM IKCTIEPUMEHT (TOJyYCHUE U
M3y4Y€HUE CBOMCTB OPraHUYECKUX BEHIECTB, KAYECTBEHHBIC PEAKIIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KUCJIOPOJICOJIEPIKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 PACIO3HABAHUIO OPraHUYECKUX
BEIIIECTB) C COOJIOJIEHHEM TMpaBWJl O€30MAaCHOTO OOpalieHus C BeleCTBaMH W JTA0OPAaTOPHBIM O0OpPYIOBaHUEM,
dbopMyIMpOBaTh 11€1h UCCIAEAOBAHUS, MIPEACTABISTh B PA3IHMUHON (PopMe pe3ybTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U
OLICHUBATh UX TOCTOBEPHOCTb;



c(pOpMUPOBAHHOCTh YMEHUIA:

cOOMIOIaTh MpaBUja IKOJIOTUYECKU LEJIECO00pPa3HOro MOBEAEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LENAX
COXpaHEHUs CBOETO 310POBbs, OKPYKAIOLIEH IPUPOAHON CPEABI U JOCTHKEHUS €€ yCTOWYMBOIO Pa3BUTHSI,

OCO3HAaBaTh OMACHOCTh TOKCHYECKOrO JEHMCTBHSI Ha JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPTraHUYECKHUX BELIECTB,
rnmoHuMast cmbich nmokaszarens [IJIK;

aHaJIN3UPOBATh 1IEJIECOO0Pa3HOCTh NPUMEHEHUSI OPraHMYECKUX BEUIECTB B IPOMBILIIEHHOCTH U B OBITY C TOUYKH
3pEHHUsI COOTHOILLIEHUS PUCK-TT0JIb3A;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LEICHANPABICHHBIA MOUCK XUMHYECKOW HH(POPMALMH B Pa3IUYHBIX
MCTOYHUKAX (Hay4yHas U y4eOHO-Hay4Has JUTEPaTypa, CpeICTBa MacCOBOM HH(pOpMaLnK, IHTEpHET U ApyTHe), KPUTUYECKH
aHAIM3UPOBATh XUMUYECKYIO HHPOpMaLKIO, IepepadaThIBaTh €€ U UCI0JIb30BaTh B COOTBETCTBUHU C TOCTABICHHON YUEOHOU
3aJ1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Konrpoanneie  IlpaxTuseckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypceb
Paznen 1. Teopernueckue 0CHOBBI OPraHMYEeCKO XUMHUM
[Ipenmer oprannueckoit xumud. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 7
byrneposa
Hroro no pasneny 7
Pa3znea 2. YrieBoaopoasl
71 [IpenenbHbIE YTIEBOJOPOIBI — AJKaHBI, 4
LUKJIOAJIKAHbI
29 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 10 |
aJIKaJUEeHbI, aJIKUHbI
2.3 ApomaTrdecKkue yrieBoa0pO bl (apeHbl) 5
24 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 3
nepepadoTka
2.5 ["asloreHnpon3BoOAHBIE YTIEBOAOPOIOB 2 1
Hroro o pazneny 24
Paznen 3. Kuciiopoacoaep:xaniue oprannyeckue coeIuHeHUs
3.1 Cruptel. ®enon 7 1
KapOoHUIIbHBIE COETMHEHUS: aIbJICTUIBI 1
3.2 keToHbl. KapOboHoBbIe KUCIOTHI. ClIOKHBIE 14 1
a¢upsl. XKupbl
3.3 VYrieBoanl 5 1




Hroro no pazneny

26

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 7
Hroro no pazneny 7
Pa3L[e.11‘ S. BeICOKOMOJIEKYISIPHbIE COCAUHEHUS

5.1 \ BricokoMoneKkynsipHbIe COSIMHEHHS 4
Wroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoka

Hpez[MeT K 3HAYCHUC OpFaHH‘ICCKOﬁ
XHUMHUHU, ITPCACTABICHUEC O MHOFOO6pa3I/II/I
OPraHu4YCCKux COGﬂHHCHHﬁ.

KoanuecTBo 4acoB

Bcero

KonTpoJabHble
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

DJEKTPOHHOE CTPOCHHE aTOMa yriepoaa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHUS ).
BasieHTHBIE BO3MOXXHOCTH aTOMa YIiiepo/a.

XUMHUYecKas CBS3b B OPraHUYECKUX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBSI3CH.

Teopust cTpoeHUs OPraHUuYECKUX
coennHeHuil A. M. byrneposa.

Buael nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (heKTh B MOJIEKYJIaX OPraHuYeCKUX
COCJIMHEHMH.

[IpencraBnenue o KIacCUPUKAINA U
cucremaruueckas HomeHnkiarypa (IUPAC)
OpPraHNYECKHUX BEIECTB.

Knaccudukanus peakuuii B opraHn4eckoi
XUMUH.




AJKaHBI: TOMOJIOTUYECKHUA PsiJl, 001as
dbopmyna, HOMEHKIATypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI.

dusnyeckre U XUMUYECKHAE CBOMCTBA
AJIKAHOB.

10

11

Haxoxaenne ajikaHoB B IpUpoIe.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB.

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, OCOOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOWCTB,
CHOCOOBI OJYYCHHUS U IPUMEHEHHE.

12

AJIKEHBI: TOMOJIOTUUECKUH psijI, 0011ast
dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas U [IUC-TPaHC-U30MEPHUS
AJIKEHOB.

13

14

dusnueckue U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBA.
CrniocoOblI MostydeHus U IpuMeHEeHue
QJIKEHOB.

15

16

Pemenune pacu€THbIx 3a/1a4 Ha
oTpeieJICHUE MOJICKYJISIPHOM (hOPMYITBI
OPraHNUYeCcKOro BENIECTRA.

ATKagueHbl: CONPSKEHHBIE,
W30JIMPOBAaHHbIE, KyMYJINPOBaHHBIE.
Oco0eHHOCTHU 3IEKTPOHHOTO CTPOSHHUSL.




17

18

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIUEHOB.

CriocoObl nostyyeHus 1 IpUMEHEHNE
aJIKaJINCHOB.

19

20

AJKUHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dopmMyia, HOMEHKIIATypa, EKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢du3nveckne CBOMCTBA.

XUMHUYECKUE CBOMCTBA AJIKHHOB.

KauecTBeHHEbIC p€aKiuu Ha Tp0171Hy}0
CBA3b.

21

22

CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKWHOB.

ApEeHbI: TOMOJIOTHYECKUH psiJ], oO1Iast
dopmyna, HOMEHKIaTypa. DIEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30I1a U ToNIyoa, UX (U3NYEeCcKHe
CBOMCTBA.

23

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelleHus], peaKluy IPUCOETUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H3071a.

24

25

Oco0eHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa.

CrniocoOblI Mosty4eHus U IpuMeHEeHue
apEeHOB.

26

27

I'eneTnyeckas CBSI3b MEKIY Pa3IMYHBIMU
KJIacCaMM YIJIEBOJIOPOOB.

[Tpupoansrtii ra3. [lonytHbeie HEPTIHBIC
rasbl.




28

29

KameHnHbI#1 yroiib v IpOyKThI €70
nepepadboTKH.

Hed1h 1 criocoOsl e€ nepepaboTKHy.
[TpuMeHeHne NpOLyKTOB EpepadoTKU
He(TH.

30

31

lNanoreHonpon3BoAHbBIE YTJIE€BOAOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMECIICHHS TaJIorcHa.

JleiicTBue mIemoue Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂeﬁCTBHe
JUTaJIOICHAJIKaHOB C MaroHuEM M IMHKOM.

32

33

[IpenenbHbIe 0OTHOATOMHBIEC CITUPTHI:
TOMOJIOTMUECKUH psifl, oOuias popmyia,
CTPOEHHE MOJIEKYJI, N30MepHs,
HOMEHKJIAaTypa, Kiaccudukanus,
¢duznyeckue cBOMCTBA.

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB.

34

35

36

CrniocoOblI 1osty4eHus U NpUMeHEeHue
OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upsl: HOMEHKIATYpa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB.

MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIb U
[JIMLEPUH, UX (prU3nYecKre U XUMHUYECKUe
cBoiicTBa. CriocoObI MOTy4EHUs U
IPUMEHEHHE MHOTOAaTOMHBIX CIIMPTOB.




37

38

®deHo: cTpOoeHUE MOJICKYJIbI, PU3HYCCKHE
cBoiicTBa. TOKCUYHOCTH peHOTA.
XuMHYecKue CBoicTBa (heHoa.

CriocoObI moTydeHus 1 IPUMEHEHUE
deHnomna.

39

40

AJ'II)I{GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHYECKHE PSIIbI, 001mas opmyia,
U30MEpHs U HOMCHKJIATypa.

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKluu MPpUCOCIAUHCHUA.

41

42

PeaKHI/II/I OKHCJICHUA U KAQYCCTBCHHBIC
PCaKMU aJIbACTUAOB U KETOHOB.

CnocoObl MOJIYYCHHS aJIbACTUIOB U
KCTOHOB.

43

44

45

OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE
KHUCJIOTbI, 0COOEHHOCTH CTPOSHUS MX
Moiekyn. M3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE
CBOMCTBA.

XVMHYECKUE CBOWCTBA IIPEIEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOrooOpasue kKapOOHOBBIX
KHCJIOT.

46

OCOOeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIIuX




47

KapOOHOBBIX KUCIOT. [loHsATHE O
MIPOU3BOTHBIX KAPOOHOBBIX KHCIIOT.

CniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIOT.

48

49

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa. Pu3ndecKue u
XUMHUYECKHE CBOHCTBA 3PHUPOB.

Pemenue pacuéTHbIX 3a7a4: 10 YpaBHEHHIO
XUMHUYECKON peaKIliu, Ha OINpe/ieIICHHE
MOJIEKYJISIPHOUM (POPMYIIBI OPraHUYECKOTO
BEIIIeCTBA.

50

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOUCTBA (THUAPOIH3).
Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepIKAINX OCTATKU HETPEIEITbHBIX
KHUPHBIX KHCIIOT. JKUPBI B IpHpOIE.

51

52

MEBUTa Kak COJIA BBICIIINX Kap60HOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. Ilousatue o
CUHTCTUYCCKUX MORIIINX CpeI[CTBaX
(CMC).

['eHeTn4eckas cBsI3b YTJIICBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUYCCKHUX
BCIICCTB.

53

54

OO0m1as XxapakKTepUCTUKa YTJIEBOJIOB U
KJaccuukanus yrieBooB (MOHO-, TH- U
MOJIMCAXapHUIbI).

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HaxoxaeHue B npupoje. [Ipumenenue




55

TJIIOKO3BI, €€ 3HaUCHHE B
JKU3HEACSTEIIbHOCTH OpraHu3mMa.

I[I/IcaxapI/II[BIZ caxapo3a, MajibTO3a 1

JIaKTO34a. HaxomneHHe B IIpHUpoOaAcC U
IIPUMEHCHUEC NrCaxapruaoB.

56

57

[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYIL,
¢u3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHUE.

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX.

58

59

AMUHBL: KTacCUPUKAIS, CTPOCHUE
MOJIEKYI, 00IIast popmyiia, H30Mepus,
HOMEHKJIaTypa ¥ (PU3HUYCECKHE CBOWCTRA.
XUMHUYECKUE CBOMCTBA ann(aTHIecKux
aMrHOB. CrIOCOOBI TIOJTYYCHUS U
NpUMEHEHHE ATM(ATHUECKUX aMHHOB.

60

61

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA.

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKre CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKUCIIOT.

62

XHUMHUYEeCKHe CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 ENTHIOB.

63

benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpHI O0elnK0oB. XMMHUYECKHE CBOMCTBA
O€eJIKOB.




64

65

A3oTcoaepiKalne reTepoluKINIeCKIe
COCANHCHUA. HYKJIGI/IHOBBIC KHUCJIIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKas POJIb.

OCHOBHBIC TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3alnA U
INOJIMKOHICHCAL .

66

67

[Inactmaccel. YTunuzamus u nepepadoTka
IUIaCTHKA.

DacToMepbl: HaTypaJIbHbIN
CUHTETHYECKUE KayuyKu. Pe3nHa.

68

BouiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYCHHS.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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