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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma mo XMMUW Ha YPOBHE CpeaHero oOmiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yabTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON IpOrpaMMbl CpEIHEro o011ero
obpazoBanua(POIl COO), npencraBiaeHHbIX B PefepanbHOM ToOCyJapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
ydeOHOro mpeaMera «XUMHsS» B 0Opa3oBaTENbHBIX OpraHuM3anusx Poccuiickoi
denepanny, peanu3ylOMIUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNIokeHUN «CTpaterun pa3BuUTUsS BocnUTaHus B Poccuiickoi
Odeneparuun Ha nepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsi Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs 3aHMMAEeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
N3yuenue mpeamera, peanuzyeMoe B YCIOBUAX U PepeHnpOBaHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO oOOecrneunTh OoO0IEe00pa3oBaTENbHYI0 U
OOIIEKYJBTYPHYIO TOJTOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOAUMYIO JIJIst
aJlanTaly uX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKKE IS
MPOJIOJDKEHUs OOy4YeHUs] B OpraHHM3alusax MpodhecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX JUCIUILINH.

B nporpaMmme 1no XMMHM Ha3HAu€HUE TMpeaMeTa «XUMHUS» IOIy4daeT
NOJIpOOHYI0  MHTEPIPETAli0O B  COOTBETCTBUHM C  OCHOBOMOJATaloIIUMU
nonoxkeHusiMu I'OC COO o B3auMOOOYCIIOBJICHHOCTH L€, COAepKaHUs,
pe3yiabTaToB OOy4eHHs W TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBJISIFOTCSA CJIEIYIOLIME BBINOJHIEMbIE MPOrpaMMoOM IO
XUMHUH QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs], peajau3alusi KOTOpoil olecreynBaeT
MOJIy4eHHE TPEJICTABIICHUS O IMENAX, COJAEpXKaHUuHU, OOIel CcTpaTeruu
oOy4eHUsI, BOCIUTaHUS U PA3BUTHUS 00yUaIOIUXCs CPEACTBAMU IIpEIMETa,
M3Y4aeMoOro B paMKax KOHKPETHOTO MpOoduIIs;

e OpraHU3alMOHHO-TUIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHNE: MPUHLMIIOB CTPYKTYPUPOBAaHUS U IMOCJIEI0BATEIbHOCTH
M3y4YeHUs y4eOHOro MaTepualia, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €Tr0
XapaKTEePUCTUK; TOJIXO0JI0B K (HOPMUPOBAHUIO COJIEPKATEILHOM OCHOBBI
KOHTPOJII U OLEHKM O0Opa30oBaTeNbHBIX JIOCTHXKEHHI oOydarouuxcs B
paMKax HWTOrOBOM arrecTalud B (OPME €IUHOI0 TOCYJapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Iporpamma A yriy0aEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEIMETHOE COJEp KaHHe, 00sA3aTesbHOe
I W3y4YeHUs B paMKax OTHEIbHBIX mpoduiei, mnpegycMaTpuBacT
pacupeneneHue W CTPYKTYPUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp KaTeJIbHBIM JIMHUAM/pa3ziesiaM Kypca;

e JAET NPHUMEPHOE paclpelieleHue yuyeOHOro BpPEMEHH, PEKOMEHIYyEeMOTO
JUTSL U3yYEHUS OTACIIbHBIX TEM;

e TMpeUlaraeT MNPUMEPHYIO IMOCIEI0BATENbHOCTh H3YyUYEHUS Y4eOHOTO
Marepuana ¢ y4€TOM JIOTUKM MOCTPOEHHS! Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBA3EH;

e JaéT METOJIMYECKYI0 MHTEPIPETALUIO 1IeJIel U 3a/1ay U3YUYEHUs NpeaAMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
pOorpamMMmbl CpeHEro o0uiero oOpa3oBaHUs (JIMYHOCTHBIX,
MeETalpeAMETHBIX, MPEAMETHBIX), a TaKXke C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHbBIX  JEHUCTBUA  OOYyYalolIErocss IO OCBOCHUIO
coJlep KaHUs IPEeIMETA.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpaMMe MO XMMHMH IPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs. 3a TpelesliaMd  yCTAaHOBJIEHHOM MIpPOrpaMMOil IO  XUMUH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABJISIOLIEH COJEpKaHMsI y4eOHOTO Mpeamera
«XUMHS» OCTAETCS BO3MOKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIFOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOTO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuentyanbHbIMM nosioxkeHusmu ProOC COO o
Ha3HAYCHUH TPEeaMETOB 0a30BOro M yriayOJaEHHOrO YpOBHEH B cHUCTEME
nuddepeHIIMpoOBaHHOTO OOYyYCHUS Ha yPOBHE CpeIHEro oOmero oOpa3oBaHUs
XMMHSI HA YpOBHE YINIYOJEHHOTO U3y4EHHs HaNpaBleH Ha pealu3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHd B paMKaxX M3yYEHHsS CHEUUATIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX JUCLIMIUIMH B By3aX U OPraHU3alUAX CPEIHEro MpoQecCuOHAIBHOIO
oOpa3zoBaHusa. B 3Toil CBsA3M H3ydeHHE MpeAMeTa «XHUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclldpeHHe W  YIUIyOJIeHHe TEOpEeTUYECKOM U
IPAaKTUYECKON MOJATOTOBKU OOYyYaroIIMXcCsl, BEIOpaBIIMX ONpEAeNEHHBIN MPOPUIIb
0oOy4eHHMsI, B TOM YUCJIE C MEPCIIEKTUBOMN MOCIEYIONIEr0 NOJTyYeHHUs] XUMHUUECKOTO
oOpa3zoBaHus B opraHuzamnusx npodeccuoHalbHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk MmIaHUPYyEeMBbIM pe3yJibTaTaM OCBOEHUS
(denepanbHOM 00pa30BaTENIbHON NPOrpaMMbl CpeJHEro oOuiero oOpa3zoBaHUS
U3ydyeHue rmnpeamera «XUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuleHue 3aaad



BOCIIUTAHUS U COLIMAJIIBHOTO Pa3BUTHs O0ydaroIMxcs, Ha (GOPMHUPOBAHUE y HHUX
OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHHHM paldOHATU3alUd y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JICATCIHPHOCTH, HMMEIOIIMX  MEKIUCITUTIIINHAPHBIH,
HAJNPEIMETHBIN XapakTep.

CocraBisiomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO M3y4eHHUS
ABJISIIOTCSL  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun NoAX0l0B K OTOOPY U CTPYKTYpPHOM
OpraHu3alyy COAEpP’KAaHUA STUX KypCOB B NPOrpaMMe MO XUMHUU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 0a30BOro W yriayOJIEHHOTO
YPOBHEW M3yueHUs MpeaMeTa.

OcHOBY cojepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYecKass XUMHUSD» COCTaBISE€T COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Yy4EeHMs MpeAMeTa. JTa cucreMa
3HAHMM TMOJy4YaeT OMNpe/eIEHHOE TEOPETHUECKOE JIOMOJIHEHUE, MO3BOJISIOINIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJNbIIMH 00BEM  (PAKTOIOrHUECKOTO
Matepuana. Tak, Ha yrayOn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAYHMTEIBHOTO YBENIMYEHUS OOBEMAa B3HAHWM O XUMHYECKHX
DJIIEMEHTAaX U CBOMCTBaX HMX COEJUWHEHUU HAa OCHOBE pACIIMpPEHUs U yriyOieHus
IIPEICTABICHUA O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKaHUS PEAKIUH, pacCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOW KUHETUKU
U TepMoaMHaMuKu. M3ydyeHue nepuoaudeckoro 3akoHa u Ilepuoanueckoi
CUCTEMBl ~ XHMHYECKHMX  DJIEMEHTOB O6azupyeTtcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XMMHYECKas CBS3b
OOBSICHSECTCA C TOYKU 3PEHUSI IHEPTreTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TAKXKE C TOUYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yueHue
TUTIOB ~ PEAaKIUHA  JOMOJHSAETCS  (OPMUPOBAHWEM  TPEIACTaBICHUH 00
IIEKTPOXUMHUYECKHUX IpoIeccax U IEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmdyeckoil XMMUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTHU
COEJIMHEHUN yjensercs oco0oe BHUMaHKUE BONPocaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEpKaHHE KYpCOB XHUMHHU
yIayOnEHHOTO YPOBHS U3YUYEHHUS JIJISl KJIACCOB OMPEAETIEHHOTO POoduIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep JONOJHEHHH K oOmell cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHbIE TIpeIMeThl. Tak, Hanmpumep,
B COJICp’)KaHUM MpeaMeTa Il KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0O0JIbIIoe
3Ha4YeHUE OyIyT MMETh AJEMEHThl yueOHOro Marepuana mo ooueid xumuu. [lpu
W3Y4YEHUU TIpeaAMeTa B JAHHOM CJydae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TECOPUW B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIipHaAsE Teopusi (MOJEKyJsspHas Teopusi B (PU3MKE), 3aKOHBI COXpaHCHUS



Maccbl M JHEPIUM, 3aKOHBI TEPMOJAMHAMUKH, JJEKTPOIN3d, MPEIACTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO Xe BpeMa B COIEp)KAaHMM IIpeaAMeTa Uil KIIACCOB XUMMKO-
ouonornueckoro npoduist OOJNBLINI yJeNbHbIM Bec OyleT UMEThb OpraHuYecKas
xumuss. B 3TOM ciydae mpeAocTaBiseTcs  BO3MOXKHOCTH i Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKHM  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOPOW BXOIAT, K MpUMEPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMOUAbL, OEIKH, YIJIEBOJbl, HYKJIECHUHOBBIE
KUCJIOTBl U Apyrue. IIpym 3TOM 3HaHUA O COCTaBe M CBOMCTBAaxX NPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UIl WU3yYCHMs
CYILLIHOCTH NpoLeccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mnmane ¢opMmupoBaHHs OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIEHayYHbIX METO/I0B MTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN U3y4eHHE MpenMera «XUMMs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpeIMETaMu, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpeaMeTb», «MartemaTuka u
nHhopmaTrKa» u «Pycckuil sI3bIK U TUTEpaATypay.

[Tpu wu3yuyeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero oduiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3ajjaueil MEepBOCTENEHHON 3HAYUMOCTH SIBJISIETCSl (DOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune
3TOM 3aJaud Ha yriayOJaEHHOM YpOBHE H3y4YeHHUs MpeaMeTa Mpeanojaraet
peanu3anuIo TaKuX LeJIeh, KaK:

e (QopMupoBaHuE TMPEACTABICHUA: O MaTEPUATILHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHbIX HayKk M €€ Beayulel posu B oOecnedeHuu
YCTOWYMBOTO  pa3BUTHUsI  YEJIOBEUYECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIULVHBI, CO3JaHNN HOBBIX MaTEPHUATIOB, HOBBIX NCTOYHUKOB DHEPIHUH, B
00€eCleyeHnr palroOHAIBHOIO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OO0IIEH KyJIbTypbl YEJIOBEKa, a TaKkKe SKOJIOTHYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpesie;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAaIUX B OCHOBE XUMUYECKON
COCTABJISIIOIIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa: GyHAAMEHTAIbHBIX
IIOHATHM, 3aKOHOB W TEOPUHW XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJEKYJISPHOM, O  TEPMOJMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHUS XMUMHUYECKUX PEAKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMaX, 00 0OIIMX
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y oOydJaronmxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHUM i1 OOBSICHEHUSA
KJIFOYEBBIX MJEH M TpoOJjeM COBPEMEHHOM XUMUH, HJisI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IrPAaMOTHOTO pelIeHUs MPoOeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJu3a ¥ OLIEHKH C MO3UIINI HKOJIOTHUYECKON O€30MMaCHOCTH MOCIIECICTBUM
OBITOBOM ¥ TMPOU3BOJCTBEHHON ESITEIHHOCTH YEJIOBEKA, CBSI3aHHOW C
XUMUYECKUM  TPOU3BOACTBOM, HCIIOJIB30BAHMEM U  IepepaboTKON
BEIIECTB;

yriyOJeHue  MpEeJCTaBICHUH O  HAayyHbIX  METOJaX  MO3HAHWS,
HEOOXOJAMMBIX ISl TPUOOPETEHUST YMEHHU OpPHUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBACHEHHS] XUMHUYECKUX SIBIICHUW, HMEIOIUX MECTO B
MIPUPOJIC, B MPAKTUYECKOU IESITEILHOCTH U TOBCETHEBHOM KU3HH.

B mmane peammzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M PA3BHBAIONIUX
GyHKIMNA TIETOCTHON CHCTEMBI CPETHEro OO0IIero o0pa3oBaHUs MPU U3YUCHUU
npeaMeTa  «XuUMUS» Ha  YIUIyONEHHOM  ypoBHE 0COOyI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1IETH U 3a7a9d, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJIICHUM TPUPO/IBI,
YBOKEHHUSI K TPOLIECCY TBOpPYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIIAJIHBIX UCCIAEJOBAHUM B XUMHUU, (POPMHPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIHMTAHUIO  HA  OCHOBE  YCBOCHUS
00IIEeYeIOBEYECKIX IIEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHocTel oOydaronuxcsi, (GOpPMHPOBAHHE Y HHX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCIENIHOMN MpodhecCHOHANIBHON U OOLIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 U TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHupoOBaHNEe yMEHUW M HABBIKOB Pa3yMHOT'O MPHUPOJOMNOIL30BAHMS,
Pa3BUTHE DKOJIOTMYECKOM KYJIbTYPbl, TPUOOPETEHUE OMbITA OOIIIECTBEHHO-
MOJIE3HOM DKOJIOTHUUECKOHN JAESITESIbHOCTH.

OO0mIee 9uCIIO 9acoB, MPETYCMOTPEHHBIX JIJISI M3YUCHHUS XUMHUH Ha yTITyOJIeHHOM
ypOBHE cpeaHero obmero obdpaszoBanus, coctaBiser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckne OCHOBbI OPraHUYeCKON XMMHUH.

[Ipenmer W  3HA4YEeHHE  OPraHUYECKOW  XHWMUHU, [MPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. THUMbl THOpUIU3AIMK AaTOMHBIX OpOUTaNei
yriepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBsi3U (OOMEHHBIN M JJOHOPHO-
aKkienTopHbli). TuMbl NEpEeKphIBAaHUS AaTOMHBIX OpOuTaleld, G- U T-CBS3U.
OpnuHapHas, ABOMHAas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBS3€Ml B MOJIEKYJIax
opranndeckux BemecTB. [loHsiTue o0 CcBOOOJHOM paaukane, Hykieoduiae Hu
anexTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OpraHWYECKUX COCAMHEHUU. MOJeKyJsapHble W  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYJBl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIiEHHasl,
ckenetHas. M3omepus. Buabl wn30MepuM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUM (MHyKTUBHBIN
Y ME30MEPHBIN 3P PEeKThI).

[IpencraBienne o KiacCU(pUKANMK OPraHWYECKUX BemiecTB. [loHaTHE O
dbynkunonanpHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHeHuin (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX NIPEACTABUTEIICH.

Oco0OeHHOCTH U Kaccu(uKalus OpraHuyeckux peakuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJIHHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYeCKUX BEIIECTB M MaTephajiaMH Ha HUX
OCHOBE, OIBITHl MO IPEBPALICHUI0 OPraHUYECKWX BEIIECTB IMPHU HATPEBAHUU
(taBieHue, OOyIJIMBAaHUE U TOPEHHUE), KOHCTPYMPOBAHUE MOJCJIEH MOJIEeKYJI
OpPraHUYECKUX BEILECTB.

YraeBoaopoasl.

Ankanbl. ['oMosoruueckuii psj ajkaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONCKYIN aIKaHOB, SP°-
ruOpuan3alysl aTOMHBIX OpOMTaNel yriepoja, o-cBsi3b. dDusmyeckne CBONCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJKAaHOB: pEaKUUU 3aMEIICHHs, H30MEpHU3aluH,
JNErHIPUPOBAHMS, [IUKIU3ALMH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS.

Haxoxnenue B mpupoze. CriocoOsl MoayYeHus U MPUMEHEHUE aIKAaHOB.

[uknoankanel. OOuias ¢popmMmysa, HOMEHKIAaTypa U uzoMepusi. OcCoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOYTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, LMKJIOTE€KCAH) LMUKIOAaIKaHOB. CrocoObl MOJy4YEeHHS U
PUMEHEHUE [IUKIOAIKAHOB.

Anxensl. ['oMonioruyeckuii psj ajkeHoB, oOmias ¢opmylia, HOMEHKJIATypa.
DNEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKeHOB, SP°-
ruOpuan3anys aTOMHBIX opOuTaned yriepoaa, o- U m-cBa3u. CTpykTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @POU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOEAVHEHMS, 3aMEIIEHUS B (-II0JIOKEHUE
IpU JBOMHOM CBSI3M, MOJUMEpU3aluuu U okucieHud. [IpaBuno MapKkoBHHKOBA.
KauecTBeHHbIE peaklMy Ha JBOWHYIO CBs3b. CIOCOOBI MOMYyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbIE, U30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI M1 XMMUYECKUX CBOMCTB
CONMpsDKEHHBIX  aueHoB, 1,2- wu  14-npucoenunenue. [lommmepuzarms
conpspKEHHBIX TueHOB. CriocoObl MOMy4YeHHs U IPUMEHEHUE aIKaIueHOB.

Ankunbl. ['omonorudeckuii psijy aikuHOB, oO1ias Gopmysia, HOMEHKIaTypa u
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKMHOB, SP-
ruOpuan3anus aTOMHBIX OopOuTaneil yriepoga. @u3nyecKue CBOWCTBA aJIKUHOB.
XWUMHUYECKHE  CBOMCTBA:  pEaKUUMU  MPUCOCAUHEHHUs, JUMEpHU3AUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIEBYIO
TPOHHYIO CBs3b. KauecTBEeHHBIEC peakuu Ha TPOMHYIO CBs3b. CIIOCOOBI MOMTydeHuUs
Y IPUMEHEHUE AJIIKUHOB.

ApomMaruyeckue yrieBoaopoisl (apeHsl). ['omonoruueckuil psj apeHoB,
oOurast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOoJeKyabl Oen3ona. dusmyeckue cBoilcTBA apeHOB. XHMHYECKUE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKLIUU 3aMEeIIeHUSI B O€H30JbHOM KOJbIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPHUCOECAUHEHUS, OKHCIEHHE TOMOJIOIOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM [EHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUIPOKCUIIBHOM, aMMHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuzanusa ctupona. CnocoObl NOTyUYeHHS U
IPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Ipuponnslii Ta3. [lomyTHele HedTIHBIC Ta3bl. HedTh u € mpoucxoxxaeHue.
KameHnHsblii yroiib U mpoayKTsl ero nepepadotku. CrnocoObl nepepadboTku HEPTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKUM), PUGOPMUHT, MUPOJIH3.
[TpomykThl mepepabOTKu HEPTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXY Pa3IMYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIVIEBOAOPOAOB. Peakuun
3aMENIeHUs TajJoreHa Ha TUIPOKCOTPYITY, HUTPOTPYMMy, IHAHOTPYIIIY,
amuHorpynmy. JlelicTBUe Ha TraJOreHNpPOU3BOJHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWENOUYU. B3auMOnenCcTBUE NUTaIOTE€HAIIKAHOB C MAarHUEM U LIMHKOM.
[TonsiTue 0 METAJLIIOOPTraHUYECKUX COCIMHCHUSX. Hcnons3oBanue
TaJIOTEHIPOU3BOIHBIX  yTJIEBOJOPOJOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpraHWYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpEeBpallCHUM:
n3ydeHue (QU3NYECKUX CBOMCTB YTIICBOJOPOOB (PacTBOPUMOCTH), KAYECTBEHHBIX
peakuii yrieBoJOPOIOB Pa3IMYHBIX KJIAcCOB (oOeciBeunBaHUEe OpOMHOUN WIIH
MOJHON BOJBI, pAacTBOpa IEpMaHraHaTa Kallis, B3aWUMOJICUCTBUE AallETUIICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOEe OOHApyXKeHUE
yriiepoga ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJYYECHUE HTWICHA U
W3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJutekimsamu «Hedpts» m «Yromby, ¢
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYJI
YIJIEBOJIOPOIOB U TalIOr€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kanue oprannyecKue coeJMHeHUsI.

[Ipenenvubie oaHOaTOMHBIE cnUpThl. CTpoeHHE MOJIeKYa (Ha MpUMeEpe
MeTaHoJda W 9TaHona). ['omomormyeckuil psa, oOmas Gopmyrna, H30Mepus,
HOMEHKJaTypa u kiaccuukanus. Dusndeckue CBOWCTBA  MpeIEIbHBIX
OIHOATOMHBIX CIHPTOB. BOIOpPOIHBIE CBSI3M MEXIAY MOJIEKYJIAMHU CIIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHONIa U METaHOIA
Ha opranu3M uenoBeka. CrocoObl MOJyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMmepus. OcCOOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroatoMHble CHUPTHI — ATUICHIVIMKOAL U TriulepuH. Dusznueckue u
XUMHUUYECKUE CBOICTBA: peaklMM 3aMEUICHUs, B3AaUMOJICICTBUE C OPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHCIIOTAMH, KauyeCTBEHHAs peaklHs Ha MHOTIOATOMHBIE
cnupThl. [IpencraBieHue o MexaHHW3ME peakIui HYKJICO(DUIBHOTO 3aMEIIeHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CnocoObl MOJyYeHHs U MPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYNIbI H
O0eH3opHOTO sjapa. duszmdeckue cBoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha (eHos. TOKCHYHOCTH (peHona.
Crioco0sbI monydeHus: U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHunbHbIE COETUHEHMSI — aJIbJIETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpymIibl. ['OoMoiorudeckue psifibl albJIeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HoOMeHKIarypa. Du3nyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMHYECKHE CBOMCTBA  aQIBACTHAOB W  KETOHOB:  PEaKUuu
npucoeauHeHns. OKUCIEHUE albIeruI0B, KAYECTBEHHBIE PEAKIMN HA albICTH/IBI.
CriocoObl OJTy4YEeHHsI U IPUMEHEHHE aJIbJETUJI0B U KETOHOB.

OnHOOCHOBHBIE TIpeEbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCTIOT. 30oMepus u HoMeHKaTypa. Pusndeckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BomoOpoJHBIE CBSI3U MEXIY
MOJIEKYJIaMHA KapOOHOBBIX KHCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuUKaUM, pPEAKIUU C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPENENbHBIX M APOMATHUYECKMX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCIOT. [IpeacTaBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAs, OJIEMHOBAS, JUHOJEBAA,
JIUHONeH08as KUCIOThl. CriocoObl OyUeHuUsl U MpUMEHEHNe KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['omonorudeckuit psia, oOmas dopmyna, u3oMepus H
HOMeHKJarypa. Dusnueckne M XMMHUYECKHE CBOWMCTBA: THUIPOJINA3 B KHUCIOW M
HIEJIOYHOM Cpene.

XKupsl. Crpoenue, puandeckue 1 XUMHUYECKHE CBOICTBA KHUPOB: TUIAPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIMX OCTATKU
HEIpEEIbHBIX JKUPHBIX KUCIIOT. JKupel B ipupoIe.

MBpbUTA KaK COJIH BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBHE.

OOwas xapakTepucTka yriaeBo1oB. Knaccudukanus yrieBoioB (MOHO-, AH-
U monucaxapuibl). MoHOcaxapuabl: TIIOK03a, (GpyKTO3a, ramsakro3a, pubo3a,
ne3okcupr6o3za. dusnyeckre CBOMCTBA M HaxoxaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUN C YYACTUEM CIUPTOBBIX U AJIbJACTHIHON
IpylIm, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEACATEIBHOCTH Opranu3Ma. /[ucaxapuapl: caxaposa, MaiabT03a U
naKkTo3a. BoccraHaBiMBaromye U HEBOCCTAHABIMBAIOIINE qucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomrucaxapuapl: kpaxmad,
INIMKOTEH M neiumono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa |
LEJUTI0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaja: IMApPOJU3, KAaYyeCTBEHHAas peakuus ¢ HOAOM. XUMHUYECKHE
CBOICTBA LEJUIIOJNIO3bI: TUAPOJIN3, MoidydeHue 3pupoB uesuionossl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).



OKCMEPUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MPEBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE STUIIOBOTO CIHMPTA B AJIbJIETU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJACTUlIbl (C TUIPOKCHUIOM
muammuHcepeOpa(l) w  ruapoxcumom  Mmemu(ll)), peakums rimMnepuHa ¢
ruapokcuom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIbHBIX 33a/1ad 1o TeMaM «CHUpThI U
benonb, «KapooHoBbie KUCTOTHI. CIIOXKHBIE A(UPBD.

A3oTcoaep:xaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHUYecKHe MPOU3BOAHBIE aMMuaka. Kiaccudukanys aMUHOB:
anmudaTUdecKue ¥ apOMATHYECKHE; IEePBUYHBIC, BTOPUYHBIE W TPETHUYHBIE.
Crpoenne moJiekys, oOmas (opmyia, u3oMmepus, HOMEHKIATypa U (U3HUECKUE
cBOicTBAa. XMMHUYECKOE CBOWCTBA anu(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMCTBA,
ANKWIMPOBAHHUE, B3aUMOJCHCTBUE NEPBHUYHBIX aMHUHOB C A30TUCTOM KHUCIIOTOW.
Conu anKuiaMMOHHSL.

AHWINH — TMPEACTAaBUTENIb AMUHOB apomatuyeckoro psaa. CrpoeHue
aHwiMHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKysie anuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWiMHA. KauecTBeHHble peakiuu Ha aHwivH. CrocoObl
MOJIy4YeHUs] U TpUMEHEHHe anudarudeckux aMuHoB. l[loiyueHue aHwinHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaesbHble PEACTABUTEIN O
AMUHOKHUCJIOT: TJIMUMH, anaHuH. @u3nyecKkne CBOWCTBA aMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCMHECHMM, peakiusi MOJUKOHACHCAUU, oOpa3oBaHME TMENTUIHOW CBS3M.
buonorndeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THUIPOJIU3 MENTH/IOB.

benku kak mnpupoansie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHYECKHE CBOMCTBAa OEJIKOB: TUIPOJIU3, JCHATypalus,
KAUECTBEHHbIE PEAKLUU Ha OEJIKU.

DOKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MPEeBpallCHUM:
pacTBOpeHHE OENKOB B BOE, JIeHATypamus OETKOB MPH HArpEeBaHWM, IBETHHIC
peaknmuu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A3oTcoAepkaliie ~ OopraHhyeckue  coeauHeHus’» U «Pacno3HaBanue
OpPraHUYECKUX COCTUHEHUIN.

BroicokoMoJieKkyJIIpHbIE COeINHEHMSI.

OCHOBHbBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSSI MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHAEHCALHS.

[TonumepHbie Matepuanbl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPONUIIEH,
MOJINBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETaKpUIAT, MOJUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUin3anus u nepepadboTka miacTuka.

DnacToMepsl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTanMeHOBBIM, XJIOPOMPEHOBLIN, U30NPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIETK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAPOH U JIABCaH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AIIEKTPOIPOBOJIALIME OJIUMEPHI, OMOpa3iaraéMble OJUMEPHI).

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, PELIEHUE OSKCIIEpUMEHTAIbHBIX 3aiady 1o Tteme «Pacno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenne MonexkyasipHOH (QOpMyJIbl OpPraHM4YecKOro COEOUHEHHS IO
MacCOBBbIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAXOXKICHUE
MOJICKYJISIPHON  (OPMYJIBI OPraHUYECKOIO0 COSAUMHEHHMS 1Mo Macce (00bEMYy)
MPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYyKTOB
peakluMy W/WIM MCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUSI, OINpPEACICHUE JOJIM BbIXOJIa MPOAYKTAa PEAKUHH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnupeaMeTHbIe CBA3H.

Peannsanus MeXIpeIMETHBIX CBA3EH MPHU U3YYEHUH OPTaHMYECKON XHMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHATUW, TaK W TMOHSTUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011Ke ecTeCTBEHHO-HAYUYHBIE MMOHATHUS: SBJIEHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIIb, MOJIETTUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBA, (DU3UYECKUE BEJIMYUHBI, €MHULBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buonorus: knerka, opraHu3M, SKOcuUCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUII MUTAHUSA, OpOKEHUE,



doTocHHTE3, IbIXaHHWE, OENKH, YTJICBOJIbI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3Hpie NCKOMAEMbIe, TOTLTUBO.

TexHoorus: MUINEBBIE TPOJYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOJOIIIUE CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHNYECKAS XUMUA

Teopernueckue 0CHOBbI XUMHH.

AtoMm. CocraB aTOMHBIX sAep. XUMHUECKAN anemeHT. M3oronel. CtpoeHue
JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHMCIA. DHEPreTHUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Knaccudukamus XuMru4ecKux 3J1eMeHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue dJNEKTPOHOB 1O aTOMHBIM — OPOMTAISIM.
DNEeKTpOHHbIE KOHPUTYypaIlMi aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO NEPUOIOB
B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(YUIYypalMd HOHOB.
DIIEKTPOOTPUIIATEIIBHOCTb.

[lepnognueckuii 3akoH u [lepuoguyeckas cucremMa XMUMHYECKHUX DJIEMEHTOB
J.N. MenneneeBa. CBsA3p NEPUOAUUYECKOTrO 3aKoHA W llepruoanueckol CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPHEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. 3JHAUYEHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XumMu4eckass CBSI3b. BuHIbl XUMHUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEpPrus U IauHa cBsi3u. [losipHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBsa3u. BoxopoaHas CBs3b.
MexMOneKyIsIpHbIE B3aUMOAECHCTBHUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HA MPUMEPE COETUHEHHIM
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeUHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIUOHHOW XUMHUH.

BemecTtBa  MOJIEKYJSIDPHOTO Y HEMOJIEKYJSIDHOTO — CTPOE€HUSA.  [HIBI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbIx cucremMax. MictuaHble pactBopsl. Ilpencrasienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIPAXEHUS KOHIIEHTPALIMM PAaCTBOPOB:
MaccoBas J0JI1 BEUIECTBA B PAaCTBOPE, MOJISIpHAS KOHLEHTpausa. HaceleHnsie n
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.



Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIBHBIC
HAa3BAHUSA OTIEIbHBIX MPEACTABUTEICH HEOPTaHNUYECKUX BEILIECTB.

Knaccudukanms XuMu4ecKuxX peakiuii B HEOPraHUYECKOW M OpTraHUYEeCKOM
XUMUH. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAaHEHUS U MpPEBpAIlCHUS
SHEPIUM MPU XUMHUYECKUX peakiusix. TermnoBbie d3PHEKThl XUMUYECKUX PEaKIUi.
TepMoXuMUUYECKrE YpaBHEHHS.

CKopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (haKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOparuMbie U1 HEOOpaTHUMbIEC peakInu. XUMHUIecKkoe paBHoBecue. KoHcTanTa
XUMUYECKOr0 paBHOBecUs. DaKkTOpbl, BIUSIOLIIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUECHTPAIIMHA BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [HlaTense.

Onextponutnyeckass pgucconmanusi. CuilbHbIE H  Ccla0ble  AJIEKTPOJIUTHI.
Crenenp guccounuannu. Cpena BOJHBIX pacTBOPOB: KHUCIOTHAs, HEUTpaJibHas,
nienounas. Bomoponusiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHelmme OKUCIMTENIM W BOCCTAaHOBUTENIH. MeEToJ 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALLCHUM:
pa3oKEHUE MEPOKCUAA BOJOPOJAa B MPUCYTCTBUM KaTAIM3aTOpa, MOIEIU
KPUCTAJUIMYECKUX PEIIETOK, IPOBEICHUE PEaKIMil HOHHOTO OOMEHa, OIpeieTICHUe
Cpelbl PacTBOPOB C IOMOIIBI) HHIWKATOPOB, M3YUYEHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOM pEaKIMU | TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi Xummusi.

[Tonoxxenne HemetaiuioB B l[lepuoanyeckor CUCTEME  XHUMHUYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUS MX aToMoB. Duznueckue
CBOMCTBA HEMETAILJIOB. AJIJTIOTPOIUSI HEMETAJJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, gusnueckne M XMMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaylaMd M HEMEeTalUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBAa. ['mapuibl.
TonnMBHBIE ATIEMEHTHI.

["asnorensl. HaxoxxneHue B MmpUpoje, CIOCOOBI MOTy4eHUs, (GU3UYECKUE U
XMMHUYECKUE CBOMCTBA. [ aJlIoreHOBOAOPOAbI. BaxkHeHIIe KUCIOPOCOACPKAIINE
COEIMHEHUS TaJoreHoB. JlabopaTopHble U TPOMBIIIICHHBIE CTIOCOOBI TTOTYYSHUS
rajioreHoB. [I[puMeHeHne raloreHoB U UX COEUHEHU.



Kucnopoa, o3oH. JlaGopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJYYEHUS
Kkuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoie, CIOCOObI TOJNYYEHHS, (PU3MUYECKHE U
xuMmuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), oxcua
cepri(VI1). CepHucras u cepHass KHUCIOTHI U uUX coii. OCOOEHHOCTH CBOWMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cepol U €€ COeIUHEHUN.

Azor. Haxoxxnenume B mpupoje, CHocoObl TONydeHUs, (PU3NYECKUE H
XUMHUUYECKUE CBOMCTBA. AMMMAaK, HUTpUibl. OKCuAbl a30Ta. A30TUCTast U a30THAas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IpumMeHeHue azorta
Y €ro COeIMHEHUI. A30THbBIE y100pEHHUS.

®ochop. Haxoxmenme B mpupojsie, CHOCOOBI TMONydeHUs, (U3HUECKHE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yaoOpeHus.

VYrinepon, HaxoxJeHWE B OpuUpoje. AJJIOTPOIHbIE  MOJIU(PUKALIIY.
dusnyeckue W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraeponoMm. Okcun yriaepoaa(ll), oxcun yranepona(lV), yronbhas kucinora u eé
colii. AKTUBUPOBAHHBIN YyTOJb, ancopOuusa. Dynnepensl, rpadeH, yriepoHble
HaHOTPYOKHU. [IprMeHeHre MpPOCTHIX BEHIECTB, 0OPAa30BAHHBIX YTIJIIEPOJOM, U €0
COCIMHEHUMU.

Kpemnnii. Haxoxnaenue B mpupoje, CrnocoObl MONydeHus, (pusndeckue u
xuMuueckue cpoiictBa. Oxcun kpeMuusi(lV), kpeMHHEBas KHUCIIOTA, CHUJIMKATHI.
[Ipumenenue kpeMHus u ero coeguHeHui. CTEKI10, €ro MojaydyeHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoanueckon CUCTEME XMMHUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuiue
dbusndeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBbl METAILIOB.

DNEeKTPOXUMUUCCKUNA psAJl  HampspkeHu  MetauioB.  OOIIue  CrocoOsl

NOJIyYEHUS METaJUIOB: TUIPOMETAILTY Prus, NUPOMETAILTYPIHs,
anekTpoMeramutyprus. [lonstue o koppo3unm MeramioB. CrnocoObl 3alUTh OT
KOPPO3HH.

O6mas xapaktepuctuka meTamioB |A-rpynmer [lepuonnueckoit cucTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuihi wu kanuil: mnonydeHue, ¢GuU3HUECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE POCTHIX BEIIECTB U UX COCTMHEHUN.

Oo6mas xapakrepuctuka MmetaioB |IA-rpynmer Ilepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii W KaublHil: ToNydeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB U HUX COCAMHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJIOMUHUN: TTOJTydeHHe, PU3NIecKue U XUMUYECKUEe CBOMCTBA, MPUMEHEHHE
IPOCTOrO BEIIECTBA W €ro coeauHeHuil. AMQoTepHbIE CBOICTBa OKCcHIAa U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMITJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB moOouHbX moarpynn (b-rpymnm)
[Tepnoanueckor CUCTEMbl XUMUYECKUX DJIEMEHTOB.

Ou3nyecKue 1 XMMHYECKHE CBOMCTBA XpOMa M €ro coenuHeHul. OKCUIbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, UX
OKHUCIIUTENbHbIC CBOMCTBA. [ToyueHne u npuMeHeHue xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua M €ro COCIWHEHUM.
Baxneitmue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(VIl). Ilepmanranat kanusi, €ro OKMCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHYECKUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIBI,
ruapokcuasl U conu xeneza(ll) u xxeneza(lll). [Tonyuenne u npumMeHeHue xene3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coenuHeHun. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSeTUMHEHUIM.

[Muuk: momydyeHue, (U3NYECKHE W XUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA LINHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
UHKAa U €r0 COeINUHCHUMH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX MpPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIe, HM3YYCHHE KOJUIeKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJAECHCTBHE LIMHKA U JKEJie3a C PacTBOpPAMH KHUCIOT U
nieI0ued, Ka4eCTBEHHBIE PEaKI[MU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJIOPO/JIa
M KaTUOHBI METAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUIOB aTIOMUHHUS M IMHKA C
pacTBOpaMM KHCJIOT M LIEIOYEH, PEllIeHHE SKCIEPUMEHTAJIbHbBIX 33/a4 M0 TeMaM
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumMum B o0ecriedeHu yCTOWYMBOTO pa3BUTHUs yenoBeuectBa. [lonsTue
O Hay4YHBIX MeETOAaxX TMO3HAHUSI M METOJIOJOTUM HAyYHOTO HCCIEeI0BaHUSI.
HayuHble puHLIKIBI OpraHu3alui XUMUYECKOro Ipon3BoIcTBA. [IpombliliieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (Ha MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpPHOM KHCJIOTHI, MeTaHoJia). [IpoMBITIIIEHHBIE CITOCOOBI MOMYYEHUsI METAIOB U
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYKAlOLIEed Cpellbl U €ro MOCIIE/ICTBUS.
Ponb xuMuu B o6ecriedueHnH SHEPTETUUECKON O€30MaCHOCTH.

Xumuss ¥ 3J0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. IIpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTHUN MEIUIIMHBI.



XuMus THUIIYA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE N00aBKU. Poiib xuMuu B
o0OecrneueHnH MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOro0 HCIOJb30BaHUs MpenaparoB OBITOBOW XWMHUM B TOBCEIHEBHOM
JKA3HU.

XuMusi B CTPOUTENBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepuaibl (ILIEMEHT,
0eToH).

XuMHsI B CEIBCKOM X03siicTBe. OpraHu4ecKrue U MUHEPAIbHBIC Y I00pCHHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHuKa.
Marepuansl ais 31eKTpOHUKU. HaHOTEXHOIOrMN.

PacuétHnrle 3aaun.

Pacuérel: Macchl BelecTBa WM 00ObEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WU O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMa, KOJMYECTBa BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NpUMEecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlunH, €CIM OJHO M3 BEIIECTB JAaHO B BHJE PACTBOpPAa C ONPEACIEHHOMN
MacCOBOM JOJI€d pPACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJHM W MOJISPHOHU
KOHIICHTPAIIMM BEILIECTBA B pAacTBOpE, JOJIM BBIXOJA MPOAYKTa pPEAKUHH OT
TEOPETUYECKH BO3MOXKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpuU  HU3yyeHUHM oOwmed o
HEOPraHU4YEeCKOW XUMHUH B 11 Kiacce OCylIEeCTBISIETCA YE€pe3 MCIIOIb30BAHUE KaK
OOIMX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK W MOHATHHA, IPUHATHIX B OTACIBHBIX
MpeAMETaX ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SBJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TeopHsl, 3aKOH, aHAIN3, CUHTE3, KJIACCHU(PUKAIMS, MEPUOANIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, DKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, aTOM, OJIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUN YPOBEHb,
BEILIECTBO, TEJO, O0BEM, arperaTHOE COCTOSIHHE BELIECTBA, HCAIbHBIN Tra3,
dbuznYecKre BETUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kneTka, opraHu3M, 3KOCUCTeMa, orocdepa, MeTadom3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpyTOBOPOT BEILIECTB U NOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBRO,
pPECYPCHL.

TexHOmorus: XMMHUUYECKAsi MPOMBILIJICHHOCTh, METAJUTYPrUsi, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAs MPOMBIIIJIEHHOCTb,
dbapMmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, OJJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUSA ITPOI'PAMMEBI 110 XUMKWHN
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

B CcOOTBETCTBUM € CHCTEMHO-IAEATENBHOCTHBIM IOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAaMeTa «XHMMHS» HAa yYPOBHE CPEIHErO
oOuiero o0Opa3oBaHUsl BBIJIEJCHBl CIEIYIONIME COCTABISIONIME: OCO3HAHHE
OOy4YarolmMUMHUC POCCUMCKOM TPaXKJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOIPEACICHHUIO; HAIMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIECTBE TMpaBWIaMU W HOPMaMu [OBEJEHUS; HAIUYUe
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IETU U CTPOUTH
KU3HCHHBIE TIJIaHBI.

JIndyHOCTHBIE pE3yJIbTAaTBl OCBOECHHUS IpeaMeTa «XUMHUS»  OTPakKaroT
chOpPMHUPOBAHHOCTh OMbBITA ITO3HABATEILHON M TPAKTUYECKON NEITEIHHOCTH
00y4JaronIMXcs B MPOIECCE peau3aiui 00pa3oBaTEIbHOM NEATeIbHOCTH.

JInyHOCTHBIE pE3ynbTAaThl OCBOEHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M TMPAKTUUECKON JAesTEIbHOCTH
OoOydJaromuxcs B MPOIECCe peann3anud 00pa3oBaTeIbHONU NEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOTrO BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEM,
YBQXXEHHUSI K 3aKOHY U ITPABOIMOPSIKY;

IIPEJICTABICHUS] O COLUMAJIBHBIX HOpPMaxX M MPaBWIAX MEKIMYHOCTHBIX
OTHOILICHHI B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MNEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PELICHWN y4eOHBIX M IMO3HABATENbHBIX 3a/1a4, BHINOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHBIX BUJIOB YUCOHOU AESTEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY UM HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XMMUM;

YBaXEHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U TMPAKTUIECKOTO
NPUIOKEHUSI XHMMHHM, OCO3HAaHMUSI TOTO, YTO JAHHbIE HAYKH €CThb pPE3yJbTar
JUTUTEIBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUHU U MOCIETYIOIIEM
aHanm3e WH(POpPMAIUK O MEPEOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTH OIIEHUBATh CUTYalluH, CBA3AHHbBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IOCTYIKHM CBOMX TOBapUIIEH C
MO3UILIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMSI MOCIIECTBUN
MOCTYTKOB;

4) gpopMupoOBaHNs KYJIbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3/I0pOBOr0 U 0e30MmacHoro oopasza IKH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIECHMSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 37I0POBbIO;

coOmtoieHuss mpaBui O€30MacHOro oOpalieHusi C BEUIECTBaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYIOBOU ACATEIBHOCTH;

MOHUMAHUSI IEHHOCTH TPaBWI HHJIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPYA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSTENbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NeSATeIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWHU NPAKTHUUYECKUX 3a7a4
COLIMAIbHOM HAIIPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO MPpodeccuil pa3IudHoro pojia, B TOM
YKCJie HA OCHOBE TPUMEHEHUS TTPEAMETHBIX 3HAHUH 10 XUMUH;

YBOXKEHUS K TPYAY, JIOJISM TPyJa U pe3yiabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYAIbHONH TpPaeKTOPUH
oOpa3oBaHus, Oyaymield MpoPecCuu W pean3alid COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTMYECKHU 11€JIECO00PA3HOr0 OTHOILIECHUSI K MPUPOJE KaK HCTOUYHUKY
CYIIIECTBOBaHHUS )KM3HHU HA 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HPKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATBHOM CPEJIbL;



OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHU IS
pELIECHUST BOMPOCOB PAlMOHAIIBHOTO MMPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUA JCHUCTBHM, TMPHUHOCAIIUX BpPEJ OKpPYXKaArOIIEH
NPUPOIHON cpelie, YMEHHS NPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCTEICTBUA MPEATPUHUMAEMBIX JECUCTBUIN U MPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEATETbHOCTH JKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUHU
xemohoouu;

7) LEHHOCTH HAYYHOI'0 NNO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUMPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJihd B
GbopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IWHCTBE MPUPOJABI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHHCTHYECKOM HANpPABIEHHOCTH W Ba)XHOM pOJM B
CO3JJaHMU HOBOM 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUIEHUH TJI00ATbHBIX
mpo0IeM yCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOW, DYHEPTETHUCCKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIEYCHUN
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMMOPTHON MKU3HHU KaXKJIOTO YJIeHA
00I111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAaHUA CYUIHOCTA METOJI0OB
MO3HAHUSA, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJIy4aeMble 3HAHUS JIJIsl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOIAIINUX B HEM U3MEHEHUHN, YMEHHUS JieaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENbCKOMN NESTENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0OOOpa30BaHUIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUH C KM3HEHHBIMHU OTPEOHOCTAMM;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX cepax mpodeccruoHanbHOM
JEATEbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS IIPOrpaMMBbI 110 XUMUU Ha YPOBHE
cpelHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMble  JI1  (OPMHUPOBAHHS ~ MHPOBO33PEHHUS  OOYYAIOLIMXCS
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOIICHAYYHbIC TMOHSATHS, OTPaKAIOIINe
IICJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCIH(PUKY METOJO0B IO3HAHHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepwisi, BEIIECTBO, JHEPTHsI, SIBJICHUE,
npoIiecc, CUCTeMa, Hay4Hbld (DaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBaHIE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJIbHbIC y4eOHBbIC JNEHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

pEryJISITUBHBIE), o0ecrieunBaroIIne (dbopmupoBaHue (GyHKIMOHATBHOM
T'PAaMOTHOCTH U COIIMAILHOW KOMITETECHITH 00YYaroIIiXCs;
CIIOCOOHOCTH 00yUarIIMXCs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS M yYHHUBEpCalbHbIE YueOHbIC
JIEUCTBUA B IIO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABaTEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISTUBHBIMU
NEHUCTBUSIMHA.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe e CTBUS

1) 0a30Bble JIOrHYecKUe AeHCTBUSA:

CaMOCTOSITeILHO  (OPMYyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LENH JESITEIbHOCTH, 3ajaBas IlapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUMYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKU MOHITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS 1J11 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BEIOWPAaTh OCHOBAaHUS W KPUTEpUH IS KIacCU(PUKAIMA BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABJIMUBATh TPUYUHHO-CICJICTBEHHBIC CBS3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€YKTUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BBIBOABI U 3aKJIFOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUU CHUMBOJIUYECKUE
(3HAKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHYECKas (opMmylia, ypaBHEHHE XHMHYECCKOMH



peaKkuuy — MpU PELIEHUH Y4YeOHBIX MO3HABAaTEIbHBIX M IMPAKTHUECKUX 3aj1ad,
IPUMEHATh Ha3BaHHBIE MOJEIIbHBIE TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLINM.

2) 0a3oBbI€e MCCJIEeI0BATEIbCKHE 1eiCTBUSA:

BJIAJ€Th OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUSl BEUIECTB M XUMHUYECKUX
pEeaKunii;

(bOopMyIUpPOBAThH LIEJIN U 33/1a4U UCCIEI0BAHMS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauyeCcTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXACHUM;

BJIAJETh HAaBbIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 32 XOJI0M
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHpOBATH
000011IeHNSI U BBIBOBI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUS,
COCTaBJISITh 00OCHOBAHHBINA OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENbCKOM M MPOEKTHON
JEeSITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY
IOUCKY METOJIOB PpELICHUS MNPAaKTHUYECKUX 3a7ady, IPUMEHEHHUIO pa3IMYHbIX
METO/I0B [T03HAHHS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HUHGPoOpMauu (Hay4HO-
NOMyJIsIpHAasl JIUTEpATypa XUMHUYECKOTO COAEpP)KAaHHUSA, CIPABOYHBbIE IOCOOUS,
pecypcel HTepHeTa), aHamu3upoBaTh MH(YOPMALMIO Pa3IMYHBIX BUAOB U (Hopm
IpEJICTaBICHHUS, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

(OopMyIMpPOBATH 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wmHpOpPMAIIUM, HEOOXOAUMOW ISl BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIEHHOIO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
XMMHMUYECKON HMHpOpMAIMel: NpUMEHATh MEXIpeAMETHble ((pusmueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTISATHOCTH.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:



3aJ1aBaTh BOIPOCHI MO CYILECTBY 00CYK/1aeMOM TEMBI B XO/I€ IMajora u/uiu
JMCKYCCHH, BBICKA3bIBaTh UJIeH, (DOPMYIUPOBATH CBOH MPEIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHUS TTPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pe3yJIbTaTOB MO3HABATEIHHON IEATEIILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TP BHITIOTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4aeMbIX BEUIECTB, peajan3aluid y4eOHOTO NpoeKTa, U POPMYIHPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJACOBAHMS IMO3ULUNA B
X0/1e 00CYXICHHSI 1 OOMEHA MHEHHUSMH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSATETILHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO
JeATeIIbHOCTh, Ompenesas e€ Ienu W 3aJadd, KOHTPOJUPOBaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpEIJaraéMblii aJIropuTt™M JACUCTBUH IpuU
BBITIOJTHEHUHW Y4YeOHBIX M HCCICIOBATEIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3 PeKTUBHBIN CcMOCO0 MX pEIICHHS ¢ Y4E€TOM TOJYYEHUs] HOBBIX 3HAHUU O
BCIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIEITENBHOCTH HAa OCHOBE CAMOAHAIW3a WU
CaMOOLICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha yTITyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOmIero o0pa3oBaHUs BKIIOYAIOT crelupuyecKue
JUTsl yaeOHOro npeamera « XUMUs» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUN
M0 OCBOCHUIO, MHTEPIPETALUU U MPEoOpa30BaHUIO 3HAHUM, BUJBI JACATEILHOCTU
MO TMOJYYCHHIO HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUM B Pa3IMUHBIX YYEOHBIX
CUTYyalUsX, a TAKKE B PEATIbHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMUEH. B
NporpaMMe II0 XUMHUHM TIPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI MO Trojam
W3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTPaXKAIOT:

c(hOpPMUPOBAHHOCTh IPEACTABICHHM: O MECTE€ M 3HAYCHUU OPraHUYSCKOM
XUMUU B CHUCTEME €CTCCTBEHHBIX HayK M €€ poJid B OOECIICUCHHH YCTOWYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuy, B o0ecrieuyeHun PallMOHAIBHOTO
IPUPOOTIOIH30BaHUs, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpbh
YyelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMHUUYECKHUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraoIINe MOHATHUSI — XUMUUECKUN DJIEMEHT, aTOM, SIIPO U DJICKTPOHHAS
o0Ooylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC W BO30YKIEHHOE
COCTOSIHUSA aToMa, TUOpPUAM3AIMs AaTOMHBIX OpOWTaneil, WOH, MOJIEeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, CTEIIEHb OKUCIICHHS, XUMHUECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKeNeT, (yHKIMOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUNA pANl, TOMOJIOTH, YIJIEBOJOPOIHbI,
KHCJIOPOJI- U a30TCOAEpPIKAIINE OPraHUYECKUE COCAUHEHUs], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUsT OHHEPrUM TMPU XUMHUUYECKUX pEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIXKAIIHEe B OCHOBE
MOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIui, TEPMOJUHAMUYECKMX U KUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUMA aTOMOB W I'PYIIN aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbId ) dekTsl, opueHTaHThl | 1 1l pona);
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, MOJYYEHUU U 0€30MacHOM
WCIIOJIb30BaHUN BAXHEUIIMX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOU
NESATEIbHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOA, TepepaboTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBJISATh XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OIIMCAaHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTraHUYECKUX COCIUHECHUN;

c(OpMHPOBAHHOCTh YMEHUI:

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUMKY JJISI COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPAaBHEHUSI XUMHYECKUX PEAKIMl U PacKpbIBaTh UX CYUIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTABJIECHUS
AJIEKTPOHHOTO OallaHca JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;



M3TOTaBJIUBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WIUTOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABJIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUH, JdaBaTh UM Ha3BaHMUS 10 CHUCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHATILHBIC HA3BAaHUS IS OTICIHHBIX
MpeACTAaBUTENIE OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJ, TJIUILEPHUH,
ATWICHTJINKONb, (eHOoN, (QOopMambIeTHl, aneTaabJCeTHJl, aleToOH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsSA, OJICMHOBAsSA, MaIbMUTUHOBAsT KUCJIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (pPyKTO3a, aHWIMH, TUBUHWI, U30IMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

cOPMHUPOBAHHOCTh, yMEHHUS ONPEAENATh BHUJ XUMHYECKOW CBSI3M B
OpPraHMYECKUX COCIMHEHUSX (KOBAJIGHTHAs W WOHHAS CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa st 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nueckue W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJIKEHOB, AJIKAJIUCHOB,
QJIKWHOB, apOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, aJbJCTUJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX U CIOXHBIX 3()DUPOB, KUPOB, HUTPOCOSTUHEHUN 1
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTIeBOAOB (MOHO-, JM- U TOJIUCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ TE€HETUYECKYID  CBSA3b  MEXKAY HHUMH  ypPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHUM C HCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

chOpMHPOBAHHOCTh yMEHUS TMOATBEP)KJIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaXx;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOOPOIHOIO
Chipbsi (He()Th, TNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHUE TPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAaYyYHBIX
MEeTOJaX MO3HaHUsA — HAOJIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIICPUMEHTE
(peaJibHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JIESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3alINIO, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl U3YyYECHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3h XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTe€pUaJbHOIO0 €IMHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUSI MO OPraHUYECKONW XHUMHH JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOBOJUTH PACUETHl MO XHUMHUYECKUM
dbopMmynam U ypaBHEHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UYECKUX
BEIMYMH (Macca, O0OBbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJHUYECTBEHHOM CTOPOHBI: PACUYETHI IO HAXOXKICHUID XUMHUYECKOU
(GbOopMyIIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJISM XHMHUYECKHX DJIEMEHTOB,
MPOYKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C MO3UIMHA  DKOJOTMYECKOM  0€30IIaCHOCTH  IOCJIEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTA 4YEJOBEKa, CBA3AHHOM C IMepepadoTKOU
BEIIECTB, UCIIOJIb30BAaTh MOJYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIIEHUN
npo0sIeM B CUTYalMsIX, CBA3AHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO TUIAHUPOBATH W TMPOBOJHTH
XUMUYECKUH SKCIEpPUMEHT (TOJlydeHHEe W H3YyYEHHE CBOMCTB OPraHUYeCKHUX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PA3JIMWYHBIX KJIACCOB U
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEUIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/la4 10 pACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBAaHUEM,
dbopMyIHpoBaTh 1I€JIb UCCIAEAOBAHUSI, TMPEACTABIAThH B pa3IudyHON dopme
pPE3yJIbTAThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMHPOBAHHOCTh YMEHUM:

COOJIIO/IaTh MPaBHJIa IKOJIOTHYECKH 11e71eCO00pPa3HOT0 MOBEACHUS B OBITY H
TPYJOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJHOM CPEJIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCWCTBUS HAa 3>KUBBIE OPTraHU3MBI
ONpeAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbICI nokasarens [1/1K;

aHAIM3UPOBATH 11€J1eCO00PA3HOCTh NMPUMEHEHUS! OPraHMYECKUX BEIECTB B
MPOMBIIIVIEHHOCTH U B OBITY C TOYKU 3pEHUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh II€JCHANPABICHHBIM TOUCK
XUMHUUYECKON nH(OpMaIINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHast U y4eOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoil nundopmanuu, MHTEpHET U Apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudyeckas
XUMUSD» OTPAXKaKoT:

c(hOpMHPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHHM HPUPOABI, O MECT€ M 3HAYECHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00€CIEeYEHUU yCTOWYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM 3KOJOTMYECKOW, DHEPreTUYECKON M MUIIEBOU
0€30MacHOCTH, B PAa3BUTUU MEIMIMHBI, CO3JaHMM HOBBIX MaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEUEHUHU PAIMOHAIBHOIO MPUPOJOINOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS] W OOIIEH KyJbTyphl UEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3J0POBBIO M MHPUPOJAHOU

cpene;
BJIaJICHUE CUCTEMOMU XMMHUYECKUX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIMe TMOHATUS — XUMHUYECKUM JJIEMEHT, aToM, SJIpO aroMma,

M30TOIIBL, DJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTaNN, OCHOBHOE U
BO30YX/IEHHOE COCTOSHHMSI aTOMa, THOpUIM3ALMS ATOMHBIX OpOMTaNei, HOH,
MOJIEKYJIa,  BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIEHUS,
XUMHMYECKass CBs3b (KOBAJCHTHAsl, WMOHHAs, MeETaJJIM4ecKas, BOJOPOAHAs),
KPUCTAJUINYECKAs] PEIIETKA, XUMUYECKas peaklus, pacTBOpP, SJIECKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTHUYECKas JAMCCOLMAIUs, CTENEeHb JUCCOLMALNY,
BOJOPOJHBIA TIOKa3aTeiab, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIJIOBOU 3(hdexT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON PEaklMK, XUMUYECKOE PAaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOPHS SJIEKTPOJMTHYECKOW IUCCOLUALMHU, NEPHOAUYECKUN
3akoH /.. MeHnzeneeBa, 3aKOH COXpPaHEHUsI MacChl BELLIECTB, 3aKOH COXPAHEHUS U
IPEBPAILICHUS] SHEPTUU TIPU XMMHUYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3BIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMs, JIeKallMe B OCHOBE ITOHUMAaHUsA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKUX  SIBJICHHMH;  COBPEMEHHBIE
NPEACTaBICHUS. O CTPOEHUU BEIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJIIDHOM YpPOBHSX; TPEJICTaBIEHUS O MEXaHU3Max XUMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX W  KHHETHYECKUX 3aKOHOMEPHOCTSIX  MX
IPOTEKaHUs, 0 XMMUYECKOM pPAaBHOBECHM, PACTBOPAX M JAUCHEPCHBIX CHUCTEMAX;
(dakTosoruyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyYEHUH U OE30MacHOM
UCIOJb30BaHNU BAXKHEUIINX HEOPTaHWYECKUX BELIECTB B OBITY U NMPaKTUUYECKOU
NEeSATENbHOCTH  4eJOBeKa, OOLMX  HAyYHBIX  MNPUHIUIAX  XUMHUYECKOIO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUI: BBISIBIATH XapaKTepHbIE MPU3HAKU TMOHITHIA,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOLIME MOHATUS IPU
OMKMCAHUM HEOPTAHMYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMUYECKYH) CHUMBOJIMKY IS
coctaBiieHuss GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJEHTHAs,
WOHHAs, METaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM  pelmeETKU
KOHKPETHOT'O BELIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3W W THUMNA KPUCTALINYECKON peméTku, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ YMEHHH:  KJIacCU(UUIUPOBATh:  HEOPraHMYECKUE
BEILIECTBA IO UX COCTABY, XUMUYECKHUE PEAKIIMH MO PAa3IMYHbIM MpHU3HAKaM (YUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalau3aTropa U
JPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS M KPUTEPHUH ISl KiIaCCU(PUKALUN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPbIBATH CMBICI MIEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHHUM: XapaKkTEepU30BaThb dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX HJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHUOJIOB
[Tepuognueckor  cucremsl .M.  MenaeneeBa,  UCHOJNB3Ys  TMOHSTHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYCCKHE IOIYPOBHM», «S-, P-, d-aTOMHBIC
opOUTaIN», «OCHOBHOE U BO30YXIEHHOE HIHEPreTUUYECKHUE COCTOSHUSI aToMay;
OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX HJIEMEHTOB M HX
coequHeHuM 1o mnepuojgam u rpynnam Ilepuonmueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 3JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMU: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHUUYECKHE  CBOMCTBA  BEIHIECTB  pPA3JIUYHBIX  KJIACCOB,  IOJTBEPXKIATh
CYILLIECTBOBAHHE TE€HETUYECKON CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C
MOMOIIbIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

cOPMHUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYIIHOCTb: OKHCIHUTEIIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMA MOCPEIACTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
ATUX peakui; peaklrii MOHHOr0 OOMEHa MyTEM COCTABJIEHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWM;  peakUUd  TUAPOJW3A;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



c(hOpPMUPOBAHHOCTh yMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUYECKUX PEAKIUNA € Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IUUYHBIX
(bakTopoB, a TaKXKe XapakTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS MO/l BIUSHUEM
BHEIIHUX Bo3zaeiicTBuil (mpunuun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHUMHUYECKUE pPEaKIIHH,
JeXalllue B OCHOBE NPOMBIIUIEHHOTO MOJYyYEHHsS] CEPHOM KHUCIOThI, aMMHUAKa,
oOlllMe HAay4yHbIE MPUHLMIBI XUMHUYECKUX MPOU3BOJCTB; 1€JI€CO00PA3HOCTH
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B NMPOMBINIJICHHOCTH W B OBITY C TOYKHU
3pEHUsl COOTHOIICHUSI PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh BJIAJICHUA CUCTEMOM 3HAHMM O METOAAX HAyYHOIrO
MO3HAHUS SBJICHUM TPUPOABI — HAOMIOIEHNe, HW3MEPEHHE, MOJCIMPOBAHNE,
HKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
yYMEHUS MPUMEHSTh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBLHOM HCCIEA0BAHUH BELIECTB
U IS OOBSICHEHHS XHUMHUYECKUX SIBJICHUH, HMMEIOIMMX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JAESATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB s
00J1e€ 0OCO3HAHHOTO MMOHUMAHUS MAaTePUATILHOTO €IMHCTBA MUDPA;

c(OPMHPOBAHHOCTh YMEHHUSA TMPOBOAUTH PACUETBl: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BeUIECTBA WM 00BbEMA rasa 1o M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJTHOTO W3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s¢dexra
peakiMy; 3Ha4CeHHs] BOJOPOJHOIO TMOKAa3aTelsis pacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHON CTEIMEHBIO AMCCOIMAIMU;, Macchl (00bEéMa, KOJHWYECTBA BEIIECTBA)
IPOJYKTa PEAKUUH, €CJIM OJHO M3 MCXOJHBIX BELIECTB JAHO B BUJIE PACTBOpA C
onpeeIéHHON MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WUIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTAa pEeaKIuu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUA  DKCIEpUMEHT  (IIpOBEJACHHME  peakuuid  HOHHOro  OOMEHa,
NOJATBEPKICHUE KAUYECTBEHHOIO COCTaBA HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpeabl pPacTBOPOB BEIIECTB C IOMOIIBIO HHAMKATOPOB, HM3YYEHUE BIUSHUS
paznuMYHBIX  (PAKTOPOB HA CKOPOCTh XHMHUYECKOW  PpEaKIMH, pEeIICHHe
HKCIIEPUMEHTAJIBbHBIX 33dady no Temam «Metamey u  «Hemeramns»y) ¢
coOI0IeHneM TpaBuil 0€30MacHOro oOpalleHHsl C BENIECTBAMU U JaOOpPaTOPHBIM
o0opynoBanueMm, (OpMyIupoBaTh I€db HCCJICNIOBAHUS, TPEJCTABIATH B
paznuyHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHATU3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUMN: COOII0IaTh MpaBuUia MOJIb30BAHUS XUMUYECKOM
nocyIol u  1abopaTopHBIM 00OpyJOBaHUEM, OOpaIIeHUs C BEIIECTBAMH B
COOTBETCTBMM C WHCTPYKIIMSIMHA TIO BBITIOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH I€JeCO00pa3HOro TOBEACHUS B OBITY W TPYJIOBOM
JESATeIbHOCTH B LIEJISAX COXPAHEHHUSI CBOErO 3JI0POBbSI, OKPYXKAIOIIECH MPUPOTHOM
cpeabl W JOCTHUXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIATH IIE€JICHANPABICHHBIA TOUCK
XUMHUYECKON MH(GOPMAIIMK B PA3TUYHBIX UCTOUYHMKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoi nHPopMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepabarpiBaTh €€ M UCIOJIB30BAThH
B COOTBETCTBHUH C ITOCTABJICHHONW YyUeOHOM 3aaueii.
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https://m.edsoo.ru/d69df650




KapOoHMIbHBIE COSTUHEHMS: alTbJICTUIBI U
bub6mmoreka [IOK

3.2 ketoHbl. KapOoHoBbIie Kuca0TH. ClI0KHBIS 21 1 httos://m.edsoo.ru/d69df650

a¢upsl. XKupst

bu6mmoreka [IOK

3.3 Y TIeBO/p! d ! https://m.edso0.ru/d69df650

Uroro no pazpeny 41

Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeIMHeHus1

bu6mmorexa [IOK

4.1 AMuHBL. AMAHOKHACIIOTHL. beiku 12 1 2 httos://m.edsoo.ru/d69df650

Uroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY IsIpHbIE COeIMHEHUS

bubnmorexa [JOK

5.1 B 6 1
PICOROMOTERYTVIPHBIE COCAMHEIIT https://m.edso00.ru/d69df650

Utoro no pazneny 6
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11 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHHe pa3/iesioB U TeM nudpoBbIe
Ne i/m P Kourpoabnsie IIpakTHyeckue (1uubp )
NMPOrpamMMmbl Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TeopeTuueckue 0CHOBBI XUMHU
Crpoenue atoMa. [leproandeckuii 3akoH
P pHoA bubmuoreka [JOK
1.1 u [lepuoanueckas cucteMa XUMUIECKUX 9
https://m.edso00.ru/2dd57f24
anemenToB JI. Y. Menaeneena
Crpoenue BemecTBa. MHOrooOpasue bubnuorexa LIOK
1.2 11 1
BEIIIESCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
1. X 1 1
3 HMITHCCIHIE peariind o 3 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 39
Paznen 2. Heoprannueckasi Xummusi
bub6mmorexa [JOK
2.1 H 31 1 3
CMETAILITH https://m.edsoo.ru/2dd57f24
bu6mmorexa [JOK
2.2 M 23 1 2
CTaIRt https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Pazgen 3. XumMus u :XKu3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Koan4gecTBO 4acoB
- Tema ypoka
u/n yp Beero KonTpoabHbie

padoThbI

IIpeamer u 3HaueHUE

OPraHUYECKON XUMHH,

MIPE/ICTABICHHUE O 1
MHOI000pa3uy OPraHu4eCcKUxX
COCIMHEHUN

DIEKTPOHHOE CTPOSHHUE aToMa
yriepojia (OCHOBHOE U

BO30YKIEHHOE COCTOSTHUS). 1
BanenTHbIe BO3MOKHOCTH

aToMa yriepoja

IIpakTnyeckue
padoThbI

Jara
U3yYeHUs

DJIeKTpOoHHbIE HU(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

bu6nuoreka [JOK
https://m.edsoo.ru/3686e6f5

bu6mmoreka [{OK
https://m.edsoo.ru/Oce6fd4c

XumMmudeckas CBSI3b B

OpPTraHU4YCCKUX COCIUHCHUAX.
MexaHu3Mbl 00pa3oBaHMs 1
KOBAJICHTHOM CBSI3H, CIIOCOOBI

pasphiBa CBs3EH

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUMN A. 1
M. bytneposa

Bunsr uzomepun: CTpyKTypHas,
HPOCTPAaHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYECKUX

bubmnorexa [IOK
https://m.edsoo.ru/8d39f5c8

bu6mmoreka [IOK
https://m.edsoo.ru/9e595ch8

bu6nuoreka [JOK
https://m.edsoo.ru/b0e61661




COEIMHEHUN

IIpencrasnenue o
KJIaccu(uKaum u

bubmuoreka [JOK

6 ccteMatirceias https://m.edsoo.ru/c212dd21
nomenkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccugukarus peakiuii B bubnuoreka [IOK
OPraHUYEeCKON XUMHH https://m.edso0.ru/ba5706aa

3 CucremaTu3zanus u 0000IICHIE bubmuoreka [JOK
3HAHUU MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHUM PSI,
obmas popmyna,

9 HOMEHKJIaTypa U U30MepHs, bubmuorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 Ou3NYeCcKre 1 XUMUYECKUE bu6mmorexa [{OK
CBOICTBA aJKaHOB https://m.edso00.ru/3137711c
HaxosxneHue ankaHosB B

11 npupojie. CriocoObl moTyuyeHus bubmmorexa LIOK

https://m.edso00.ru/259b0a5b
Y IPUMEHEHHUE AIKAaHOB
[{ukroankaHbl: oOIas
dbopMyna, HOMEHKIIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.eds00.ru/156730d2
CBOIICTB, CITIOCOOBI OTyYEHUS 1
MpUMEHEHNE

13 Pemenne pacu€THbIX 33724 HA bubmorexa LIOK

https://m.edsoo.ru/bf84d8eb




OIpENIETICHUE MOJIEKYJIIPHON
(GhOopMyJIBI OPraHUYECKOTO
BEIIECTBA [0 MACCOBBLIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOIAIIHNX
B €ro cocTaB. CucTeMaTU3alus
1 0000IIIeHNE 3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
oOmras ¢popmyina,

HOMEHKJIATypa, SJIEKTPOHHOE 1 1 bubnnorexa [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekyn. CTpyKTypHasi U Liuc-
TpaHC-U30MEPHUSI ATTKEHOB
duznveckre U XUMHYECKHe
CBOMCTBa ankeHOoB. [IpaBuio 1 bubmmorexa [TOK
P https://m.edso0.ru/21069ccd
MapkoBHHUKOBA
CniocoOsl nosty4eHus u 1 bubnnorexa [JOK
MPUMEHEHNE ATKEHOB https://m.eds00.ru/665dc058
[TpaxTrueckas padora Ne 1 o
teme "llonydyenue sTusieHa u 1 1 bubmorexa HOK
v . n https://m.edso0.ru/0941eed8
M3Y4YEHUE €ro CBOMCTB
Pemenue pacu€THbIX 3a7a4 HA
OIpEEIIEHNE MOJIEKYIAPHOU 1 bu6nuoreka [IOK
(bopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
ATKagueHsl: CONpsKEHHBIE,
W30JUPOBAHHBIE,
bu6nuoreka [JOK
KYMYJIMPOBaHHBIE. 1

https://m.edsoo.ru/04298c0a

Oco0eHHOCTH AJIEKTPOHHOTO
CTPOCHHS




20 XUMHUYECKHEe CBOMCTBA bubmmorexa [{OK
CONPSIKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

91 CriocoOslI osTy4eHus u bubnmnorexa [JOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH Psi,
obmas popmya,

22 HOMCHK?;aEy;[a, ANEKTPOHHOE U bbnrorexa LIOK

https://m.edso0.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hM3HUECKHUe CBOICTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [TOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnorexa [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyueHust u bubnnorexa [IOK
MPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacu€rel 1o

26 YPaBHCHHIO XUMHUYECKON bubmmorexa [JOK

https://m.edso0.ru/5db8e526
peaxiuu

97 Cucrematu3aius u 0000IIeHNE
3HAHUU TI0 TEME
ApeHbI: TOMOJIOTUYECKUH PA/I,
oOmras ¢popmyina,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6mmorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MoOJIEKYJ O€H30J1a U TOIyoJIa,
ux (pusmyeckue cBONCTBA

29 XUMHYECKUE CBOWCTBA APECHOB: bubnnorexa [JOK

pCaKknuun 3aMCIICHUSA

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA APEHOB:

30 peaKIMK MPUCOSTUHEHUS, bubmmorexa LHOK
https://m.edsoo.ru/a44alae4

OKHCJIEHHE TOMOJIOTOB OeH30J1a

31 OCOOCHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHPOJIA https://m.eds00.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha

39 OnpeIeJICHUE MOJIEKYIISIPHOM bubnmnorexa [JOK
(hOpMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEILIECTBA

33 CniocoObI ToTy4YeHus 1 bubanorexa [JOK
[IPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
['eHeTnyeckas cBSI3b MEXIY

34 Pa3TUYHBIMH KJIacCaMu
YIJIEBOIOPOIOB
Pacuétel o ypaBHEHUAM
XAMHYECKHUX PEAKIUM.

35
Cucremaruzamnys 1 00001eHne
3HAHMI 110 TeME

36 ITpuponusrii ras. [lomyTtHele
HE(TSHBIC Ta3bl

37 KaMeHHBII yronb U NpogyKThI bubnnorexa [JOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hedtp 1 criocobs! eé

38 nepepabotku. [Ipumenenue brbmmorexa [TOK

https://m.edso0.ru/21f9de78

MIPOJIYKTOB TepepaboTku HePTH
['eHeTHYeCKas CBSA3b MEXKIY

39 Pa3TUYHBIMH KJIacCaMu

YrieBO4OpOaAOB




["anorenonpounsBoaHbIE
YIJIEBOJIOPOAOB: IIEKTPOHHOE

bubmnorexa [IOK

40 CTPOEHUE; PEAKIUU 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoreHa
JleiicTBue 1IeI04YeH Ha
raJIOreHIPOU3BO/IHBIE.

41 B3anmoneiicTBue
JIATAJIOTCHAIKAHOB C MarHUEM H
[IHHKOM
CucremaTtu3anus 1 0000IICHUE

42 3HAHUU TI0 pa3zeiry bubmmorexa [JOK

https://m.edso00.ru/20e89f22
"YraeBogopoibl"

43 Konrponbnas pabora nmo reme bu6mmorexa [IOK
"YrneBonopoibr" https://m.edso0.ru/95c¢9e298
[IpenenpHBIC OTHOATOMHBIC
CHUPTHI: TOMOJIOTHYECKHM Psij,
ob1as hopmyIa, CTpOSHHE

44 Monexy?l, fmoyMepI/Isf bubmmorexa [JOK

https://m.edsoo.ru/df04c5cd
HOMEHKJIATYypa,
KJaccuukanus, Gpundeckue
CBOICTBa
XHUMHUYECKHE CBOICTBA
45 MPEACIbHBIX OJJHOATOMHBIX bubnnorexa [IOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOslI ony4eHus u
46 MPUMEHEHNE OJTHOATOMHBIX bubmorera [JOK
https://m.eds00.ru/484100000000000
CITUPTOB
47 [Tpoctbie 3¢upsr: bubnnorexa [JOK

HOMCHKIJIATypa U U30MCPUs,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3NICCKUX U
XMMHYECKUX CBOICTB

MHoroatoMHbIe CIIUPTHI:
STUJICHTJIMKOJIb U TJIULCPHUH, UX

Bbu6nuoreka [JOK

48
(bu3HYecKue 1 XUMHIECKUE https://m.edsoo.ru/ee4d84aa
CBOIICTBa
CriocoObI nosryueHust u

49 IIPUMCECHCHHNEC MHOT'OATOMHBIX bubnnorexa L[OK

p https://m.edsoo0.ru/d12e567d
CIIUPTOB
®deHou: cTpoeHUE MOJIEKYJIbI,
50 ¢du3nueckre cBONCTBa bubnrorexa LIOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (peHoIa
bu6mmorekxa [JOK
51 X i
MMICCKHE CBOHCTBA herona https://m.edsoo.ru/037ca5f9

59 CniocoObI TToTy4YeHus 1 bubnnorexa [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padota Ne 2.

53 Pemenne sxcriepruMeHTAIBHBIX bubnnorexa [IOK
3aaa4 no teme "CrnupThl U https://m.edsoo.ru/fdOced09
benonsr"

54 CucremaTtu3zanus u 00001IeHIE bubmuoreka [JOK
3HAHMI 110 TEME https://m.eds00.ru/1810ch9b
AJIBIICFI/II[LI 1 KCTOHBI:

DIIEKTPOHHOE CTPOCHHE
55 KapOOHUIIBHOH TPYTIIIHI; bubnnorexa [JOK

TOMOJIOTHYECKHE PSJIbI, 00TIast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruipl 1 KETOHBI:

56 ($U3HYEeCKHEe CBOMCTBA; pEaKIINI bubmorexa HOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHHUS
Peaximu oxkuciieHus u
57 KaueCTBEHHBIE PEAKIINU bubmorexa LOK
peaxtt https://m.edso00.ru/a393baa9
aJbJErU0B U KETOHOB
58 CriocoOsI mosTy4eHus bubnmnorexa [JOK
aIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHEIE TpeeNbHbIC
59 KapOOHOBBIC KHCIIOTHI, bubanorexa [JOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX bubmmorexa [TOK
p o https://m.eds00.ru/700cc87b
buznyecKkue cBOCTBa
XUMHYEeCKHE CBOMCTBA
61 MpEeNeIbHBIX OJHOOCHOBHBIX bubmotera [JOK
et g https://m.eds00.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EeHHOCTH CBOIMCTB
62 MYPaBbUHOMN KHUCJIOTBHI. bubnnorexa [JOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCo0EHHOCTH CBOMCTB:
HENPEICITbHBIX U
apoMaTHYECKNX KapOOHOBBIX,
Bbu6nuorexa [JOK
63 JTMKapOOHOBBIX,

FI/II[pOKCI/IKap60HOBI>IX KHCJIIOT.

Hpe,[[CTaBI/ITCJ'II/I BBICIINX
Kap6OHOBBIX KHCIIOT

https://m.edso00.ru/83a08773




ITonsiTHE O MPOU3BOIHBIX

bubmmorexa [{OK

64
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CriocoObI nosryueHust u

65 MIPUMEHEHNE KapOOHOBBIX bubmmorexa [JOK

P P https://m.edso0.ru/7c065c9d
KHCJIOT
CrnosxHble 3(pUpsbI:
TOMOJIOTHUECKHI psijI, oO1as bubnmnorexa [JOK

66
dbopmyna, uzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUYECKHE bubmuorexa [JOK
cBoiicTBa 3¢hupoB https://m.edso0.ru/ad6b94b2
Pemenune pacy€THbIX 3a7a4: 110
YPaBHEHUIO XUMHUYECKOU

68 peaKkIuK, Ha OIpeielICHHe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHMYECKOTO BEIIECTBA
[TpakTuueckas padota Ne 3.

69 Pemienue sxcnepuMeHTaIbHBIX bubnuorexa [JOK
3ama4 o Teme "KapOoHoBBIE https://m.edsoo.ru/486671fb
KUCIoThl. CliokHbIE APUPHT"

Kupsr: crpoenune, pu3zndecKue
70 u XI/II)MI/III;(I))KI/IG CBOEI)CTBa bubmorexa HOK
https://m.edso00.ru/al9c5b98
(rumponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

7 COJIEpXKAIINX OCTaTKU bubnuorexa [JOK
HEIPEAEIIbHBIX )KUPHBIX https://m.edso00.ru/b0331922
kucaot. JKupsl B mpupoze

72 MpLia Kak COJIA BBICIIIUX bubmorexa HOK

https://m.edso0.ru/3c566565




KapOOHOBBIX KHUCIIOT, HX
Moroliee aerictaue. Iloustue o
CHHTETHYECKHX MOIOIIUX
cpeactBax (CMC)
I'emeTnaeckas cBA3b
YTJIEBOJOPOIOB U

bubmnorexa [IOK

3 KHUCJIOPOACOACPKAIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel 110 ypaBHEHUAM
XUMHUYCCKUX PCAKINH

75 Cucremaru3zanus 1 00001IeHNe bubmmoreka [IOK
3HAHUI MO TeME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTuKa

76 YIJIEBOJIOB U Ki1accuuKaIus bubnuoreka [IOK
YIJIEBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapH/Ibl)

Momnocaxapusl: Gpuznueckue
77 CBOICTBA U HAXOXKICHUE B bubmorexa LOK
https://m.edsoo.ru/b4bdda2d
pupojie
IIpuMeHeHune IIII0K03bI, €€
78 SHAMCHIE B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
KUBHCACATCIIBHOCTH OpraHmnusMa
Jucaxapupl: caxaposa,

79 MaJIbTO3a U JIaKT03a. bu6nmoreka [JOK
Haxoxnenne B mpupojae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHNE JUCaXapHJIOB

80 [Tonucaxapuasl: CTpOCHUE bubnuoreka [IOK

MaKpOMOJIEKYJ, PU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMCTBA,
MIpUMEHEHNE

[TousTue 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 omnpeAesieHue JOJIM BhIX0/1a bubanorexa [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
83 Cucremaru3zanus 1 00001IeHNE bubmmoreka [IOK
3HaHUU MO pa3eny https://m.edso0.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnoponacoaepxarue brbmmorexa HOK
POACOACPAATL " https://m.eds00.ru/42c6678e
OpraHUYeCcKHUe COCTUHEHUS
AMUHBL: K1accudukarys,
CTPOCHHE MOJIEKYI, 00IIast
85 dbopMmya, n3omMepus bubmorexa HOK
pMY-Ia, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYeCKue
CBOICTBA
86 XuUMHYECKUE CBOMCTBA bu6nuoreka [JOK
anmudaTHIeCKUX AMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJIVH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMJIMHA
CniocoOslI monty4eHus u
88 MpUMEHEHNEe anu(paTHIECKUX bubmorexa HOK
P https://m.edso00.ru/eal38763
aMUHOB
89 AMMHOKUCIIOTBI: HOMEHKJIATypa bubmmoreka [JOK

U u3omepusi, pu3nYecKue

https://m.edsoo.ru/d1773e80




cBorictBa. OTaeNbHBIE
MIPEJACTABUTENH O-aMUHOKHCIIOT

XMUMHYECKHE CBOUCTBA
aMHHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHHE bubmorexa HOK
https://m.edso0.ru/77df705a
aMHHOKHCITOT. CHHTE3 B
TUAPOIIN3 TIETITUIOB
01 benku kak npupoHbIe bubnuoreka [IOK
MOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 XHUMHYECKHE CBOHCTBA OCIKOB
https://m.eds00.ru/6237306d
A3zoTtcoaepikamiye
TeTePOIMKIHYECKUE
93 coenuHeHUs. HyKIeMHOBBIE bubmorexa HOK
A Y https://m.edso0.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
ouosnoruyeckas poib
[TpakTuaeckast padora No 4.
Pemmenne skcriepuMeHTaTbHBIX
94 4784 1O TeMe bubmuoreka [JOK
" A https://m.edsoo.ru/8e3c02d1
A3oTcoaepkalme
OpPraHUYEeCKHUE COeTUHEHUA"
[TpakTudeckas pabora No 5.
95 Pemenne sxcriepruMeHTAIBHBIX bubnnorexa [JOK
3aga4 mo reMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COCTMHCHUI"
KonrponbHas pabora no reme
96 "A30TCOaepIKaIIne bubmorexa HOK
P Y https://m.edso0.ru/ce561bc7
OpPTaHUYECKHUE COCTUHEHUS
97 OCHOBHBIE TTOHSATUSI XUMUHU bubmuoreka [JOK



BBICOKOMOJIEKYJISIPHBIX
COCIUHEHHUI B METOIbI NX
CHUHTE3a —I0JIMMEpPU3als U
MMOJIMKOHICH CAITHS

ITmacTmaccel. YTuanzanus u

https://m.edsoo.ru/7aa63ebd

bu6nunoreka [JOK

%8 nepepadboTKa IIacTuKa 1 https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN

99 CI/IHTCTI/I‘IEIEDCKI/IG Kayypilylcn. 1 bubmmorexa [JOK

https://m.edso0.ru/246103ec
Pe3nna
Bonokna: HaTypanbHble,

100 UCKYCCTBECHHBIE, 1 bubnnorexa [IOK
cuHrernyeckue. Ilonumepst https://m.eds00.ru/5963a601
CIIELMAIBLHOTO HA3HAYCHUS
ITpakTuueckas padota Ne 6.

101 Pewienne skciepuMeEHTAIBHBIX 1 bubnmoreka [IOK
3azay 1o TeMme "Pacrno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIMS

102 M3yYEHHOT0 MaTepualia 1o TeMe 1 bubnnorexa [JOK
"BbICOKOMOEKYIISIpHBIE https://m.edso0.ru/6a22b1e8
COeTMHEHHUS"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KJIACC

MU TIPOCTHIX U CIIOKHBIX BEHIECTB IO
rpynmnam u nepuojam

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabnsie IIpakTnyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTeibHbIE
padoThI padoThI
pecypchbl
Atom. CocTaB aTOMHBIX sIJIep. 1 bubmuorexa [JOK
XUMHYECKUH 371eMEHT. M30TOnbI https://m.edso0.ru/59c112ee
CtpoeHue 37IeKTPOHHBIX 000I04eK 1 bubnmoreka [JOK
aTOMOB, KBaHTOBBIC YIClIa https://m.edsoo.ru/b4d9fffa
Knaccudukaius XuMHIECKUX 1 bubnunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a;memMenThI) https://m.edsoo.ru/61294af9
Pacnpenenenue 31eKTpOHOB 1O 1 bu6muoreka [{IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUTYpalluy aTOMOB
P buryp but6mmoreka [{IOK
AJIEMEHTOB B OCHOBHOM U 1
B https://m.eds00.ru/8149e846
BO30YKAEHHOM COCTOSTHUH
DNIeKTpOHHBIE KOHPUTYpAIIMK HOHOB. 1 bubnmnorexa [JOK
DJIEKTPOOTPULIATENHHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3aK0H U
[lepuonnueckas cuctemMa XUMHYECKUX
bubnunoreka [JOK
anemenToB JI. 1. Menpeneera, cBs3b € 1
N _ https://m.edso0.ru/16957c01
COBPEMEHHOU TeOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK

https://m.edsoo.ru/f8468927




CucreMatuzanys U 0000IeHUE 3HAHUM

bubmuoreka [JOK

o 10 TeMe https://m.edso00.ru/8fad2942
Buapl xumuyeckoii cBsa3u. MexaHu3Mbl

10 00pa3oBaHus KOBAJICHTHOM CBSI3H. bubnmorexa [JOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeKMOIEeKyISIpHBIE B3aUMOICHCTBHS
BanentHOCTb 1 BaJleHTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoteka [JOK
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edso0.ru/3d2ca093
T€OMETPUUECKUM CTPOECHUEM

12 IIpencraBieHus: 0 KOMIUIEKCHBIX but6mmoreka [TOK
COEUHEHUAX: COCTaB U HOMEHKIIATypa https://m.edso00.ru/8c66b12a
BeniecTBa MOJIEKYJISIPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOEHHUS. THUIIbI bu6muoteka [JOK
KPUCTaJUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILIECTB
[ToHsiTve 0 TUCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHre 0 KOJUIOUTHBIX bubnmorexa LOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACHIIIICHHBIC, PACTBOPUMOCTD. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucramioruaparst

16 CriocoObI BEIpasKEeHUST KOHIICHTPAIIUU bubnmorexa [[OK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemmenue 3a1a4 ¢ UCMOJIb30BaHUEM

17 MOHATHH ""MaccoBast 10J1s bubmmoreka [JOK

nn

pacTBOpEHHOIO BelecTa", "MosipHas
KOHIIeHTpaus"

https://m.edsoo.ru/785e0ab4




18

19

20

21

22

23

24

25

26

Knaccugukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEILECTB

CI/ICTeMaTI/IBaHI/ISI n O606H.ICHI/I6 3HaHUI
10 TEMC

KonTponbhas pabota mo Temam
"Ctpoenue atoma. [leproanueckuit
3akoH U [leproauyeckas cucrema
XUMHUYECKUX djieMeHToB J[. U.
Menneneesa", "CrpoeHue BeUiecTBa.
MHuoroo6pasue BemecT"

Knaccugukarus XuMHUECKUX peakiuit
B HEOPraHUYECKON U OpPraHU4eCKON
XUMHH. 3aKOH COXPAaHEHHS MAaCChl
BEILIECTB; 3aKOH COXpPaHEHUs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMUYECKHUX PEAKIUAX

TemnmnoBbie 3¢ (HeKThl XUMUYECKUX
peakuuii. Tepmoxumuyeckue
ypaBHEHUs

Brruncnenus no ypaBHeHUAM
XMMHUYECKHUX PEAKUUU U
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOHN peakiinu, e&
3aBHCUMOCTH OT pa3iINyHbIX (DaKTOPOB.
Karanus u kaTanuzatopsl
['oMoreHHbIE U TETEPOreHHbIE PEAKIINU
[Tpaktuueckas pabora Ne 1 o Teme
"BnusiHue pa3nnyHbIX (PaKTOpOB HA

bubmuoreka [JOK
https://m.edsoo.ru/bf9e108d

bubmuoreka [JOK
https://m.edsoo.ru/8d2c6a3a

bubmmoreka [JOK
https://m.edsoo.ru/70a60aa4

bubnunorexa LIOK
https://m.edso0.ru/6335cdd?2

bubmuorexa [JOK
https://m.edsoo.ru/d1db86da

but6mmoreka [JOK
https://m.eds00.ru/87b13954

but6mmoreka [JOK
https://m.edsoo.ru/lfacaldl




CKOPOCTh XUMUYECKOM peakiun"

OO6paTtumMble 1 HEOOpaTUMBbIE PEAKIINU.

but6mmoreka [JOK

27
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[Tpaktuueckas padota Ne 2 o Teme
28 "BausiHue pazauuHbIX (PaKTOpOB HA Bubnmorexa LIOK
P P " https://m.edso0.ru/3bf34e17
MOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHS
DIEKTPOINTHYECKAS JUCCOLIHALIHSL.
29 CI/IJ‘II)HFI);IG U c1a0bIe DIEKTPOIUTEI bubmrorexa HOK
p ) https://m.edsoo.ru/5f766bdf
CreneHp QUCCOUAIAN
Honnoe npoussenenne Boasl. Cpena
30 BOJHBIX eI:CTBo :B Bonmo Ho HLII;I ’ bubnnorexa LIOK
a p POB. BONOPO https://m.eds00.ru/3966cag89
nokasatenb (pH) pactBopa
I'uapomus coneil. Peakiumu,
31 II (l)[felca}o He B aCTB:)I ax bubmmorexa LOK
p B p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[TpakTrueckas padota Ne 3 mo Teme
32 "XHUMHUUECKHE PEAKIIUH B PACTBOPaAX bubmmorexa TTOK
"p B P P https://m.edso0.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIIUTETLHO-BOCCTAHOBUTEILHEIE
33 eak . BaxHenIe OKUCIUTEIA U buGmiorexa LHOK
PCAKIUTH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIHN
34 MeTto/1 371IEKTPOHHOTO (3JIEKTOHHO- bu6muoreka [IOK
MOHHOT0) OajaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACIIaBOB bu6muoteka [IOK
BEIIECTB https://m.edso0.ru/93fh97d2
36 Pemenne 3a1a4 pa3inyHbIX THIIOB bubmmorexa TTOK
Aatp https://m.edso0.ru/5a859d16
37 Pemenue 3a1ay pa3aMvHBIX THIIOB bu6nmoreka [JOK




https://m.edsoo.ru/5afa265d

38 CucremaTu3aius ¥ 0000IICHHE 3HAHUN bubnmoreka [JOK
1o TeMe " XUMUYECKUE peakiuu' https://m.edsoo.ru/c161eb85
KontponsHas pabora o Teme bu6nuoreka IIOK

39 " n

XHAMHYECKUE pEeaKLUN https://m.edso0.ru/a8a0a930
[Tono)xeHre HEMETAIIOB B
[Teproanueckoit cucreMe XUMHYECKUX
40 anemenToB J[. . MenaeneeBa u bubamorexa LIOK
o https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
Pu3nYeCcKre CBOKMCTBA HEMETAILIOB
ATIOTpOnus HEMETAUIOB (Ha MpUMepe
41 KHCIIOPOJia, cepbl, hocdopa u bubmmorexa LIOK
PO, CEPEL, P https://m.edsoo.ru/ef92c91c
yriepojia)

42 Bogopon: nonyuenue, pusndeckue u bubnmoreka [JOK
XMMHYECKHE CBOMCTBA. [ uipuib https://m.edsoo.ru/0aa8f613
["anoreHbl: HAX0XICHHUE B TIPUPO/IEL,

43 CITOCOOBI MOTYYCHHUS q)nznqpecine u bromorexa LIOK

i L https://m.eds00.ru/4e223795
XUMHUYECKHE CBOHCTBA
l'anorenoBonopoael. Baxueimue
44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS bubmmorexa LOK
p p https://m.eds00.ru/6b3255e6
raJIoreHoB
JlabopaTopHble U IPOMBIILIICHHBIE
CIIOCOOBI TIOJTyYEHHS TaJIOTEHOB. Bu6muoreka [JOK

45
IIpuMeHeHne rajoreHoB 1 uxX https://m.edsoo.ru/6971aca4
COEMHEHHI
[Tpaktuueckas padora Ne 4. Pemenue

but6mmoreka [JOK
46 IKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME

"["anoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: nabopatopHsie u
MPOMBIIIICHHBIE CIOCOOBI MOTyYCHHS,

bubmnoreka [JOK

47
(bu3HYecKue U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHrEe KUCIIOpOaa U 030HA

but6mmoreka [JOK
48 OKcubl U TIEPOKCUIBI
A p A https://m.edso0.ru/5¢8816a0
49 Pemenue 3amau pa3INUHBIX THIIOB bubmorexa TTOK
Aatp https://m.eds00.ru/2b6d8bab
Cepa: HaXx0XKJCHUE B IPUPOJIC,
50 CH(I))CO6I>I MIOJIy4YEHUs (;H;:/I‘ICCKI/IC " Bubnnorexa LIOK
yi o https://m.edsoo.ru/46afael6
XAMHUYECKHE CBOMCTBA
bubmuoreka [JOK
51 CepoBoaopo, Cyabpuasbl
POBOZIOPOZ, CyIbHUA https://m.edsoo.ru/7¢c875999
Kucnopoacomep kalue coeMHeHUS
52 CepEI gc06eHHIZ)CTI/I CBOWCTB CEpHOH bubmmorexa TTOK
ppL. p https://m.edsoo.ru/8cfa2548
KUCJIOTBI
[Tpaktudeckas padora Ne 5. Pemenue

53 SKCIEPUMEHTAILHBIX 3344 10 TEME bubmrorexa LOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUS
A30T: HAX0X/ICHHE B IPUPOJIE,

54 CIoCcoObI MOJy4YeHUsl, PU3NYECKHUE U bubnmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoacoaep:kamiye coe JMHCHUS

55 asora %CO6GHI—II)OCTI/I CBOICTB a30THOM bubnnorexa LIOK

’ https://m.edsoo.ru/e2965afe
KUCIIOTBI
56 IIpuMeHeHue a30Ta U ero COeAMHEHUN. bubnuoreka [IOK

A30THBIE y10OpeHHS

https://m.edsoo.ru/129f5059




dochop: HAXOKAECHUE B IPHPO/IE,
CIocoObI MOJTydeHUsl, PU3NUECKHUE U

bubmnoreka [JOK

57
xuMudeckue cBorictBa. dochunbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dhocdopa,

58 (1)oc¢)2(1) c((i)) e(bmz re kuciotel. Conu bubmmorexa [JOK

peoepatait ' https://m.edso00.ru/c7a2d429
(dhochopHON KHCIOTHI

59 [Mpumenenne dhocdopa u ero bu6muoteka [JOK
coenuHeHnil. @ocdopHbie y1oOpeHHs https://m.edso0o.ru/a218070a
[Tpaktuueckas padota Ne 6. Pemienne

60 HKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME Bubmmorexa [IOK

P A https://m.edso00.ru/8175ac3f
"A3zo0T u pocop u ux coenuHeHUs"
VYriepoa: HaxoKJeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOM(UKALIHH; bu6muoteka [JOK
¢du3nueckre U XMMUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHNE
Oxcup yriepoaa(ll), oxcy

62 e I([)YZ(I\I/)) ; (OJ'I)bHa}I KfICHOTa ueé bubmmorexa [TOK
HIepon > YT https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3a1ay pa3aM4HBIX THIIOB bubmmorexa [IOK

AdLP https://m.eds00.ru/6029b609
Kpemumnii: HaxoKIeHIE B IPUPOJIE,
64 05000651 MTOTyYEHUS (1)1/13145651(1/16 u bubmorexa [JOK
i L https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuusi(1V), kpemHueBas bubnmoreka [JOK
KHCJIOTa, CHUTMKAThI https://m.edso0.ru/3170e7b1
bubnuorexa [JOK
[IpruMeHeHne KpeMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coenuHeHU. CTEKIT0, €T0 MOTyYeHHUE,

https://m.edsoo.ru/5823cefb




BHUBI CTCKIIA

67 Pemrenue 3a1a4u pa3anvHBIX THIIOB bubmorexa HOK
AdP https://m.eds00.ru/h624801
68 CucremaTtu3anys 1 0000IICHUE 3HAHUI bubnuoreka [JOK
o teme "Hemerammsr" https://m.edso00.ru/6e864db5
69 KoHTponbHas pabora 1mo Teme bu6muoreka [{IOK
"Hemertannsr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubnmnorexa [[OK
paboThl, KOPPEKLIUS OMINOOK https://m.edsoo0.ru/2b7e9510
[Tosio’)keHME METAIIIOB B
[Teproanueckoit cucTeMe XUMHIECKUX
71 snemMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [JOK
' p https://m.eds00.ru/9839c16¢
3JIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIIOB
OO6mue ¢puznyeckre CBOCTBa
72 MeTaiioB. [I[puMeHeHne MeTauioB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
73 CmuiaBsl MetasuioB. Kopposus bu6muoteka [IOK
METAJLJIOB https://m.eds00.ru/42b872e3
74 Penienue 3a7au pa3inyHbIX TUIIOB bubmorexa [TOK
AaTp https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUHN Psijl HAITPSIYKECHUI
75 MeTaHJII)OB OO6mume CHOlzIOH6H Hclin SHUS bubmmorexa [IOK
- Yo yi https://m.edso00.ru/94eb377a
METaJIOB
OO6mas xapakrepucTuka MmetayuioB |A-
76 rpymsl llepuoauyeckon cucrteMsl bubnuoreka [IOK

XUMHYECKUX 3JIeMeHTOB. HaTpuii u
Kanuii: mony4deHue, pusndeckue u

https://m.edsoo.ru/el12c26b3




XUMHYECKHE CBOWCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U X COCANHEHUI
O6mas xapakrepuctika Metaios |1A-

rpymms! llepuoanyeckoi cucrteMsl
XUMHAYECKUX DJIEMEHTOB. Maranii u

bubnunoreka [JOK

77
KaJIBIUii: TOydeHHe, (GPU3HIECKUe U https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUI

78 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnunoreka [JOK
YCTPaHECHUS https://m.edsoo.ru/c74bfae9

79 ANIOMHMHUI: TONTydeHue, Gpu3ndeckue u bu6muoreka [{IOK
XUMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AmdoTepHbIe CBOICTBA OKCU/IA U

80 TUJPOKCUJIA ATFOMUHHS, bu6muoteka [JOK
TUAPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MPUMEHEHNE

81 Pemenue 3a1a4 pa3auyHbIX TUIIOB
[IpaxTuyeckast padota Ne 7. Perenue

82 SKCIIEPUMEHTAIbHBIX 3371a4 II0 TEME buGnuorexa [IOK
" P " https://m.edsoo.ru/27a4af43

MeTaJiisl TJIaBHBIX TIOTPYIII

OO01mas xapakTepuCTHKa METAJIOB

83 no6ounbIX noarpynn (b-rpymm) bu6muoteka [IOK
[Teproanyeckoil CUCTEMBI XUMUYECKHUX https://m.edso00.ru/610d7431
AJIEMEHTOB
Du3nYeCKUe U XMMUYECKUE CBOMCTBA

84 XpoMa U ero COeIUHEHUN, UX bubmmorexa TTOK

P ’ https://m.eds00.ru/9911bef3

MIPUMCHCHUE

85 Baxuerie coeTMHEHUsT MapraHiia. bu6nmoreka [JOK




IlepmaHranar kanus, €ero
OKHCJINTEIIbHBIE CBOMCTBA

dusnueckne U XMMHUYECKHE CBOMCTBA

https://m.edso00.ru/039d69c8

bubmoreka [JOK

86 J)kenesa u ero coequaenuil. [lonyuenue
a Y https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKele3a
dusnueckre U XUMHUUECKHE CBOIICTBA
87 MeIU U €€ COeqUHEHNI, UX bubmorexa TTOK
a g ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMHUUECKHE CBOIICTBA
88 IIMHKA M €r0 COCOUHEHHH, NX but6mmoreka [JOK
IIpuMeHeHue. I HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Ipaktuueckas padota Ne 8. Pemenne
89 SKCIEPUMEHTAILHBIX 3a/1a4 10 TEME bubmorexa TTOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTabsl TOOOYHBIX TOATPYIIIT
90 Pemrenue 3aga4 pa3siInyHbIX TUIIOB bubmiorexa HOK
Aatp https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3ALIHS
91 W3YUYEHHOr0 MaTepraa o TeMe bubmrorexa LOK
" YA " P https://m.edso0.ru/e91fe975
MeTtanisl
92 KonTponbhas pabota no teme bubmmnorexa [JOK
"MerTamnnbl" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJILHON Bu6muoreka [JOK
93
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMuu B o0ecrieueHun
94 YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA. bu6nuoreka [IOK

ITousTue o HAay4YHBIX MCTOAAaX
HCCIca0BaHus BCIICCTB

https://m.edso0.ru/080fel1f0
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96

97

98

99

100

101

102

HayuHble npuHIMIBI OpraHu3aiu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpoMbliIeHHbIE CTIOCOOBI MOTYYEeHUS
BAKHEWILINX BEUIECTB

XUMUYECKOE 3arpsi3HEHUE
OKpY>Karollei Cpebl U €ro
IIOCJIEICTBHS

X¥UMHS U 300POBbE YEIOBEKA.
JlexapcTBeHHBIE CpeACTBA

Xumus nmumy. Poibs XUMHA B
obecneyeHny MUILEBOH 0€30I1aCHOCTH

Kocmernueckue u mapdromepHbie
cpenctBa. beiToBast Xumust

XuMHs B CTPOUTENLCTBE. BaskHemne
CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE
MaTepuabl

XuMUS B CEIIBCKOM XO3SHCTBE.
OpI‘aHI/I'-IeCKI/IC U MUHCPAJIbHLIC
ynoopeHust

Cucremaru3zaiys U 0000IIeHIe 3HAHUI
0 TeMe

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/2e45a44f

bubnuoreka [JOK
https://m.edsoo.ru/9f11bf51

but6mmoreka [JOK
https://m.edso00.ru/a6552721

but6mmoreka [JOK
https://m.edsoo.ru/1f7b5bd2

bubmuoreka [JOK
https://m.edsoo.ru/da42d5a9

bubnunorexa LIOK
https://m.edso00.ru/61e69003

bubmoreka [JOK
https://m.edsoo.ru/fd39587d

but6mmoreka [JOK
https://m.edsoo.ru/db979c70







IMPOBEPAEMBIE HA EI'D 110 XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

Kon
NMpPoBePSIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeTHEro 001Iero
o0pa3zoBaHus

Bnagenue cucteMo XUMHYECKUX 3H8.HHI>1, KOTOpas BKIIOYACT:

OCHOBOTIOJIATAIOIIUE MOHATHS (XMMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHME aTroMa, WOH, MOJIEKyJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATEILHOCTb, CTETICHb OKHCIICHUS,
XUMHUYECKass CBA3b (G- U T-CBA3b, KpaTHBIE CBS3U), THOpUAM3AIINL
aTOMHBIX oOpOuTaneil, Kpucrajuimyeckas pemérka, MoJb, MOJSpHas
Macca, MOJSpHBIA O00BEM, MOJSpHAas KOHLEHTpAlUs, pacTBOPbI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIUIOTUAPATHI, YIJIEPOIHBIN
CKeneT, (yHKIMOHAIbHAs TPyMMa, pagukai, H30Mepbl, CTPYKTypHas
dopmyna,  uzomepus  (CTpyKTypHas,  TreomeTpuyeckas  (Iuc-,
TpaHCU30MEpHsI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJ- U a30TCOJepallie COCAMHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yriaeBobl, JKUPbI, OENIKK), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS], KPEKUHT, pU(OPMUHT, TUIIBI
XMMUYECKUX peakuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, JK30- U
HHIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIC,
oOpaTUMbIe ¥ HEOOpATHMBIE), PACTBOP, DJICKTPOIUTHI, HEAICKTPOIUTHI,
ANEKTPOIUTUYECKAs] AUCCOIUAIINS, CTETIEHb IUCCOLMALUU, OKUCIIUTENb,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTh XUMHUYECKOM  pEaKIuH,

XHUMHUUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TCOPUS XHUMHYECKOTO CTPOEHHUS OPTraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus 3IEKTPOIUTHUYECKON AMCCOIUAIINH,
[Tepuoanueckuii 3axon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHH, MHPOBO33PEHUYECKHUE
3HaHUs, JIEKAIIME B OCHOBE MOHUMAHHS NPUYMHHOCTU U CHUCTEMHOCTHU
XUMHUYECKUX SIBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM W HAAMOJICKYJIAPHOM YPOBHAX

MpEaACTaBJICHUA 0 MEXaHu3Max XHUMHYCCKUX peaKuHﬁ,

TEPMOANHAMHNYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTSX nux




1.4

MPOTCKAHUA, O XUMUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTHYECKHE CBEIACHHUS O CBOWCTBAX, COCTaBe, IOJNYYCHHH U
0€30MacCHOM  HCIMOJB30BAHUM  BAXKHEHIIMX  HEOPTraHUYECKUX  H
OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKON AESITENbHOCTU

YCJIO0BCKa

1.5

2.1

o0IIre Hay4dHbIe MPUHIMIBI XUMUYECKOTO TMPOM3BOJACTBA (Ha MpUMEpe
MPOM3BOJICTBA CEPHON KHUCIOTHI, aMMHaKa, METAaHONa, IepepaboTKH
He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

XapaKTCPHBIC IMPU3HAKN n B3aUMOCBA3b HN3YUCHHBIX HOHﬂTHﬁ,
MNPUMCHATE COOTBETCTBYIOIIMEC IIOHATHUA IIPpHU OIIMCAHUW CTPOCHHUA U

CBOICTB HCOPTraHNYCCKUX U OPTraHUYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

3.1

3.2

4.1

4.2

4.3

B3aHMMOCBSI3b XHMHUYECKUX 3HAHMH C IOHATHUIMU U MMpEaACTaBJICHUAMU
APyrux mnpeamMeToB AJIsd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHECHHS

CYUTHOCTH MaTepUalbHOIO €MHCTBA MUPA
ChopmrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

HAanMMCHOBaHUA XHMHUYCCKHX COeZ[I/IHeHI/Iﬁ MCKAYHAPOAHOTO CO03a
TeopeTI/I‘IeCKOﬁ u HpHKHaI(HOﬁ XMMHU W TpPUBUAJIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K M3YUCHHBIM KJacCaM OpPraHu4Y€CKUX U

HEOPraHUYECKUX COCIUHEHUN

XMMUYECKYI0 CHUMBOJIMKY JUIS COCTaBICHHS (POPMYNI HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

Y CKEJIETHBIX) (hOpPMYJT OPTaHUIECKUX BEIIECTB
CdopMupOBaHHOCTH YMEHHSI KIACCU(DUIIUPOBATH:

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHA H

KPUTEPUU IS KIacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OObEKTOB

OpPraHM4eCKrUC BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUsA U

KPUTEpUU IS KIacCU(PUKAIK N3yJaeMbIX XUMUYECKUX OObEKTOB

M0 pa3NIMYHBIM IPHU3HAKaM (YUCIY W COCTaBYy pPEarupyrollydX BEIIECTB,
TeroBoMy 3(@QeKTy peakiuy, H3MEHEHHIO CTeleHeH OKUCICHHUs

AIIEMEHTOB, 0OPATUMOCTH PEAKIIMH, YUACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTh YMEHUSI XapaKTEPU30BATh JJCKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YKAEHHOM COCTOSSHUM) UM HOHOB
XUMHUYECKUX dJ1eMeHTOB 1 — 4 nepuoaoB [lepuonnueckoit cuctemsr . U.
MeHpeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, UCIIOIb3Ys TTOHATHS S-, p-,

d-37eKTpOHHBIC OPOUTAIIH, SJHEPIETUUCCKUE YPOBHH



ChopmupoBaHHOCTE YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM COCTUHEHHH IO

HepuoJiaM U rpymniam

C(l)OpMI/IpOBaHHOCTB YMCHUA COCTABJIAITb YPABHCHUSA XUMHUYCCKHUX

peaKL[I/Iﬁ " paCKpbIBATb UX CYIIHOCTb:

7.1

OKHCJIIHMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MoCpeACTBOM COCTABJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaKklui

1.2

7.3

8.1

8.2

10

YpaBHEHUS PEAKIM pa3IUYHbIX THUIOB; TOJHBIE M COKpAIIEHHbBIE
YpaBHEHHS PEaKIMii HOHHOTO OOMEHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH peaKiuy UAYT 10 KOHIIA

peaknuii THAPOJIM3a, Peakluidl KOMIUIeKcooOpazoBaHus (Ha mpuMepe

TUIPOKCOKOMILJIEKCOB IIMHKA U QJIFOMUHUSA )
CdopMuUpOBaHHOCTH YMEHHSI TIOJITBEPKAATh:

Ha KOHKPETHBIX TIPUMEpPAX XapaKTep 3aBHCHUMOCTH PEaKIIMOHHOMN
CHIOCOOHOCTH OPraHMYECKUX COCOUHEHHH OT KpaTHOCTHU M THIIA
KOBQJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOI'O BJIMSHUS aTOMOB U TPy
aTOMOB B MOJIEKYJaX, a TaKKe OT 0COOCHHOCTEN pean3aliy pa3InuHbIX

MEXaHU3MOB NIPOTEKaHMsI peaKkLuit

XapaKTCPHBIC XHUMHUUYCCKUE CBOMCTBA BEIIECTB COOTBETCTBYHOIIIMMHA

JKCIIEPUMEHTAMMU U 3aIUCSIMH YPABHEHUN XUMUYECKUX PEAKLUN

ChopMUPOBaHHOCTh YMEHHsSI XapaKTepU30BaTh COCTaB M BaKHEUIIIHE
CBOWMCTBA BEIIECTB, MPHUHAJICKANINX K ONPEACNEHHBIM KiIaccaM H
rpyIaM COeIUHEHUHN (IPOCThIC BEIIECTBA, OKCHUIIBI, THIPOKCHU/IBI, COJIH;
YIIIEBOAOPO/IBI, IPOCThIC AUPHI, CIUPTHI, (HEHOIIBI, ATBICTUIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI, CIIOKHBIE A(UPHI, JXKUPBI, YIICBOJbI, AMUHBI,
AMUHOKHCIIOTHI, OSJTKH)

ChopMupoBaHHOCT, YMEHHUS TPOBOJHMTH PACYETHI 10 XHUMHUYCCKHM
dbopMylaM M ypaBHEHHSM XHMHUYECKHX PEAKIUN C HCIOJIb30BaHUEM

(bu3NUeCKUX BETHMYUH:

10.1

10.2
10.3
10.4
10.5

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIU OJTHO
13 UCXOAHBIX BEIIECTB JIAHO B BHUJIC PACTBOPA C ONPEACIEHHON MacCOBOM

JIOJICH pacTBOPEHHOTO BEIIECTBA WIIM JIJAHO B U30BITKE (MMEET IPUMECH )
MacCOBOH WM 00BEMHOM JT0JIH, BBIX0/1a TTPOIYKTa PEAKIIUU

TEII0BOTO 3¢ (DheKTa peaxkiui

O6”I>éMHI>IX OTHOHIGHI/Iﬁ ra30B

0 HAXOXACHUIO XUMUIECKOH (hOpMYJIbI BEIIECTBA




11

12

13

14

15

Bianenue cucremMol 3HaHUM O METOAAX HAYYHOI'O IO3HAHUA SIBICHUHI
HPUPOIbI, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSTh
3TH 3HAaHUS NPH SKCIEPUMEHTAILHOM HCCIEIOBAaHMM BEIIECTB M JUIS
OOBSICHEHUs] XUMHMUYECKUX SBJICHHUH, MMEIOUIMX MECTO B IPHUPOJE,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBC@I[HCBHOﬁ KHU3HHU

ChopmMupoBaHHOCTh yMEHHSI TPUMEHSITh (KCIOJIB30BaTh) 3HAHHS O
COCTaBE U CBOMCTBAX BEIIECTB JUIA DJKCIIEPUMEHTAIILHOM IPOBEPKHU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHUYECKUX
peakiuii ¥ TPOTHO3MPOBAHUS BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CUCTEMHbIE XUMHUYECKUE 3HAHUA IJI1 OOBSICHEHUS U IPOTHO3ZUPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO NPUPOAY; JUIsl HPUHATHS

IrpaMOTHBIX peIJ_IeHI/Iﬁ HpO6J’I€M B CUTYyallUAX, CBA3AHHLBIX C XUMHEH

ChopmupoBaHHOCTS yYMEHHUS IUTAHUPOBATH W TPOBOJUTH XHUMHUYCECKUN
OKCIIEPUMEHT (TMOJIy4YeHHEe W U3YYCHHE CBOMCTB HEOPraHMYECKHX H
OPraHMYECKHUX BEIIECTB, Ka4YE€CTBEHHBIE pEAKLUU YIIEBOJOPOIOB
pa3IMYHBIX KJIACCOB M KHUCIOPOJACOAEPKAIUX OPraHUYECKUX BELIECTB,
perieHne AKCIIEPUMEHTAIIbHBIX 3a1a4 o pacrno3HaBaHHUIO
HEOPTaHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOIIOACHHEM TPaBUI
Oe3omacHoro  oOpallleHuMss €  BellecTBaMU U JIaODopaTOPHBIM
obopynoBanuem; (popMyIMpoBaTh LEIH UCCIEIOBAHUS; TPEICTABIATH B
paznuyHOi (opme pe3ynabTaThl SKCIEPUMEHTa, aHAJIU3UPOBATH U

OLICHUBATH UX JOCTOBCPHOCTDH

CchopMUpOBaHHOCTH YMEHHSI OCYIIECTBIISTH IEIeHANPABICHHBIN MOMCK
XUMHAYECKON MHPOpPMAIIUK B PA3TUYHBIX UCTOYHHUKAX (HAyyHas ¥ y4eOHO-
Hay4Has JUTepaTypa, CpeAcTBa MacCoBOi nHbopMalnu, cetb MHTEpHET 1
JIpyrue), KpUTHYECKH AaHaJU3UpOBaThb XHUMHUYECKYI0 HH(OpMAIHIO,
nepepabaTeiBaTh €€ W WCIOJNB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

y4eOHOM 3amaueit

ChopMUpOBaHHOCTH yMEHHUSI MPOTHO3UPOBATh, AHAIM3HPOBATH |
OLIEHMBaThb HMH(POPMAIMIO C TMO3MLUH SKOJOIMYECKOH 0e30macHOCTH
HOCJIEACTBUM OBITOBOM M NPOW3BOJICTBEHHOM MIEATEIBHOCTH YeNOBEKa,
CBSI3aHHOM C TiepepabOTKOl BellecTB; CHOPMHUPOBAHHOCTH YMEHUI
OCO3HaBaTb  ONACHOCTb  BO3JEHCTBMSI HA  JKUBBIE  OpPraHU3MBI
OIIPENIEJIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0Ka3aTells IpelesIbHOU
JIOHyCTI/IMOﬁ KOHOCHTpAalui, W TIOACHATH Ha IIpUMEpax CIIOCOOBI
YMCHBUICHHSA W NPCAOTBPAIICHUA UX BPCIHOT'O BO3I[€I>'ICTBPI$I Ha OpraHusm

YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IO XUMHNH

Kon

11

1.2

1.3

14

1.5

1.6
1.7

1.8

1.9

HpOBepHeMLIﬁ 3JIEMEHT COACPKAHUSN

TCOpCTI/I"IeCKI/Ie OCHOBBI XUMHNH

Crpoenue BemectBa. CoBpeMeHHasi MOJelb CTpoeHus aroma. PacmpeneneHue
AJIEKTPOHOB 10 JHEPreTHYecKUM ypoBHAM. Kiaccupukanus XuMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSIHHS aTOMOB. OJIEKTPOHHAS

KoH(Uryparus aroma. BalleHTHbIE AIEKTPOHBI

[lepuonnueckas cucremMa xumuueckux anemeHtoB .M. Menaeneesa.
Ousnyecknit cmbicn [lepuoanueckoro 3akona /.M. MenneneeBa. [Ipuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJIEMEHTOB M WX COCIUHEHUH I10
nepuoJiaM W TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB IPOCTHIX

BCIICCTB, BOOOPOJHBIX COCIIHHGHHﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB
BanentHocts. DnekTpoorpunateabHOCTh. CTENeHb OKUCICHUS

Buabl xumudeckoil cBA3u (KOBaJeHTHAsl, MOHHAs, METAJLTMYECKAsI, BOJIOPOHAS )
1 MeXaHM3MbI €€ 00pazoBaHus. MexxMoneKyaspHble B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THIBl KPUCTAITIMYECKUX

peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU

Xumuaeckas peaKnusi. KJ'IaCCI/IQ)I/IKaHI/IH XUMHNYCCKHUX peaKuHﬁ B

HEOpPraHUYECKON 1 OPraHN4eCKO XUMHUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB
CKOpoCTb peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (JaKTOPOB
Tennossie 3¢ ekTh XUMUYECKUX peakiuil. TepMoXuMHuecKue ypaBHEHUs

OOpatumble peakiuu. XuUMHYecKoe paBHoBecue. DakTophl, BIHAIOIIME Ha
cocTosiHMe XxumMuueckoro pasHosecus. [Ipunnun Jle [larense

Onextponuruyeckas auccouuanus. CunbHble W ciabbie 3nekTpoiuThl. Cpena
BOJHBIX PpAacTBOPOB BEILIECTB: KHCJasi, HeWTpaibHas, IuenouyHas. CreneHb

nucconuanuy. Peakuuu noHHOTro oOMeHa

1.10

1.11

1.12

I'uaponus coneit. Monnoe npoussenenue Boabl. Bogopoansiii nokaszarens (pH)
pacTBopa

CriocoObl BeIpaKeHHUSI KOHIIGHTPAIIMK PACTBOPOB: MaccoBasi J0JIsI pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTpalnus. HachllleHHbIe W HEHACHIIICHHBIC

pacTBOpPHI, pacTBOpUMOCTh. Kprcramioruaparst

OKHCIIUTEIIEHO-BOCCTAHOBUTEILHEIC pE€aKunu. HOBG,I[CHI/IC BCIICCTB B Cp€aax C

pasHbIM 3HaueHueM PH. MeTobl 2IeKTpOHHOTO OallaHca



1.13

DJIEKTPOJIU3 PACTBOPOB U PACILUIABOB COJICH

2.1

2.2

2.3

OcCHOBEI HerFaHI/I‘{CCKOﬁ XUMHUHU

KJ'IaCCI/I(I)I/IKaI_[I/IH HCOPTaHNYCCKUX COCIUHEHUH. HOMCHKJIaTypa HCOPTaHNUYCCKUX

BCIICCTB

XUMHUYECKHE CBOWCTBA BAXXHEUIIMX METAUIOB (HATpUM, Kalui, KaJbLHM,
Mar"uii, aJFOMUHHMA, IIUHK, XPOM, JKeIe30, MeIb) U MX coenuHeHuil. OOImue
CIOCOOBI MOTYYCHUS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETALIOB (TAJIOTEHOB, CEpHI, a30Ta,
dbochopa, yrmeponga W KpEeMHHS) HW = HX  COCAUHEHUH  (OKCHIOB,

KHCIIOPOJICO/IEPIKAIUX KUCIIOT, BOAOPOIHBIX COSUHEHH)

2.4

2.5

3.1

3.2

3.3

3.4

3.5

3.6

3.7

I'eneTnyeckas CBA3b HCOPraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K Pa3JINYHbIM

Kj1accaM

#HPar##H# nenTudukanms HeopraHMYecKnx coenHeHni. KauecTBeHHbIE

peaKkuu Ha HEOPraHNYECKHUE BEIIECTBA U NOHBI
OCHOBBI OPraHUYECKON XUMUU

OCHOBHBIE TIOJIOKEHHMSI TEOPUM XUMHYECKOIO CTPOCHMSI OpPraHMYECKHUX
coequHeHnit A.M. bytnepoBa. YriaepoaHbslii CKEJIET OpraHU4eCKONW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSA3M. S- M P-CBA3M. SP3-, SP2-, SP-rubpuan3anuu
opOuTaneil aTOMOB yriepoja. 3aBUCUMOCTh CBOICTB BEIIECTB OT XMMHYECKOTO

cTpoeHust Mosekys. 'omosnoru. ['omonornueckuit psin. Mzomepus u uzomepol

[lonsatne o  ¢ysknuoHampHOW  rpynme.  OpueHTanmoHHBIE () EKTHI

3aMECTUTEIIEN

[IpencraBnenne o kiaccupuUKalMu OpraHWYecKux BemecTB. Homenkmnatypa
OpPraHMYECKUX COEIWHEHUH (CHUcCTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

Ba)KHEUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPTraHUYCCKUX BCUICCTB

CBO6OI[H0pa,[[I/IKaHLHLII>'I M HOHHBIH MEXaHHU3MBI pCaknuu. Ilonatue o

Hykaeoduie u snekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

Ankanbl. XMMHUYECKHE CBOMCTBA AJKAaHOB: TAJIOTEHUPOBAHUE, IETUAPUPOBAHUE,
TEPMUYECKOE paslIoKeHHE, KPEKWHT, H3oMepu3anus, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Crernudurka CBOWCTB IMHUKIOATKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. PeaKLII/II/I MNPUCOCAUHCHHUA U paIUKAJIbBHOI'O 3aMCIICHUA

Ankenpl. XUMHUYECKHE CBOICTBA: pEaKkLUU IPUCOEIUHEHUS (TaJOr€HUPOBAHUE,
TUJIPUPOBAHUE, TUAPOTraJOT€HUPOBAHUE, TUApPATALUA), TOPEHUs, OKUCIEHUS U
noauMmepusayy. I[IpoMblluieHHble M J1a0OpaTOpHBIE CIIOCOOBI  MOJTyYEHHS

AJIKCHOB

AJ'IKa,I[I/ICHBI. XHUMHUYecKHe CBOMCTBA AJIKaJIUCHOB: pPCaKIUU IMPHUCOCIANHCHUA

(ruapupoBaHue, TaJOT€HUPOBAHUE), TOpeHMsT W nojumepusauuu. Ilomyuenue



3.8

3.9

3.10

3.11

3.12

3.13

3.14

aJIKaAUCHOB

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOEIUHEHUs (TaJOreHUpOBaHUE,
THAPUPOBAHUE, THApATALMS, TUAPOTAIOTEHUPOBAHUE) KaK CHOCO0 MOJIyYeHHS
MOJMMEPOB M JIPYTMX ITOJE3HBIX MNPOAYKTOB. Peakumu 3amerienus. ['openue
ALETUIICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU U1l CBAPKU U PE3KU

METAJJIOB. HpI/IMeHeHI/IC allCTHJICHA

Apenbl. XWUMHUYECKHE CBOWMCTBa O€H30J1a: peakuuu dSIEKTPOPUIHLHOTO
3aMelleHus, TMpUcoennHeHus (TUApUpOBaHME, TalloreHHpoBaHue). Peakuus
ropeHusi. OCOOEHHOCTH XHMMHYECKUX CBOWCTB Toiyona. llomyuenue OeH3ona.
OcoOeHHOCTH XUMHMYECKUX CBOMCTB cTHpona. Ilomumepuszanust cTtupona.

Crioco05s1 MMOJY4YCHUS U IPUMCHCHHUC apOMATHUUYCCKUX YITICBOOOPOA0B

Couptel. IlpenenbHble OJHOATOMHBIE CIOUPTBHL. XHWMHUYECKHE CBOMCTBa:
B3aMMOJICIICTBIE €  HaTpHeM KaK CI0CO0  YCTaHOBJICHHS  HaIMYUs
THIPOKCOTPYNIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CHOCO0  IOJydyeHus
pacTBOpUTEIIECH, BHYTPU- U MEKMOJICKYJISIpHAs AeTuapaTanus. Peakius ropeHusi.
[Tonydyenue sTaHona: peakmus OpPOXKEHHUS TIIOKO3bI, TUApPATAIUS OSTUIICHA.
OTUICHIVIMKONb U TJIMUEPUH KaK IPEJICTABUTENIN IMpeleibHbIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuyeckue cBoMcTBa (eHonma (peakuuu C HATPUEM, THAPOKCHIOM

HaTpus, 6pomom). [Tonyuenue peHona

Anpaeruabl. XUMUYECKHE CBOMCTBA MpENENbHBIX albJIETHIOB: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO TPYIIy (peakius «cepeOpsHOTo
3epkaina», B3aumojeiicteue ¢ ruapokcuaom menu (11). Tlonyuenune npeaenbHbIX
aNbJIETHJIOB: OKHUCICHHE CHOUPTOB, THApaTalMs aneTHiIeHa. ALETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKu OKHUCIICHHA all€cTOHA

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBONCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHAOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOMN KUCIIOTHI.
[lonyyeHue mnpeneNbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, albIAETUI0OB. BrIcIiue npeneiabHbe U

HEMIPECACIIbHBIC Kap6OHOBI>Ie KHCJIOTHI

Crnoxuble »¢upsl u kupbl. CrnocoObl MOMYy4YEHHUS CIOXKHBIX A(PHUPOB.
O6parumocth peaknuu dtepudukanuu. [IpuMeHeHHe CIOXHBIX 3(GUPOB B
MUIIEBOH M Tap(pIOMEpPHON NPOMBIIIICHHOCTH. JKHpPBI Kak CIOXHBIE 3(HUPHI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOWCTBA YKHPOB:
THUIPUPOBAHUE, OKHCIeHue. ['Maponus, WM OMBIJICHHE, >KUPOB KakK CIOCO0
MIPOMBIIIJIEHHOTO TMOJIYYE€HUs COJEW BBICHIMX KapOOHOBBIX KHUCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YaCTUEM CIHUPTOBBIX U



3.16

QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHHUE B KU3HEIEATEIBHOCTH OpraHu3Ma. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBaromye M HEBOCCTaHABIMBAIOIIME aucaxapuabl. ['maponus
nucaxapunos. [lonucaxapuael: kpaxmall, IITMKOreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMajla, IJIMKOIeHa W Le/UIroyo3bl. (DU3NYeCKHue CBOMCTBA Kpaxmana U
O ECJJIFOJIO3HbI. XuMHYECKHEe CBOICTBa Kpaxmajia: THUAPOJIN3, KaUYCCTBCHHAA
peakuus ¢ HOAOM. XHMUYECKHE CBOMCTBA ILICJUIKOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB nemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIA MIEK)

AMUHBI. AMUHBI KaK OpPraHUYE€CKUE OCHOBAHUS: PEAKUUU C BOJOH, KUCIOTaMHU,
peakuusi TOpeHHs. AHUIUH Kak TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMUYecKHe CBOWCTBAa AaHWIMHA: B3aMMOJICHCTBHE C KHCIOTaMU, OpOMHOMU
BOJOM, oOkucieHue. [lomyyeHue aMHUHOB QJIKUIMPOBAHMEM aMMHaka |

BOCCTAHOBJICHUECM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

3.17

3.18

3.19

3.20

4.1

AMUHOKHUCIOTBI M O€NKU. AMHUHOKHUCIOTHI Kak aM(pOTEepHble OpPraHUYECKUe
coequHeHus. OCHOBHbIE aMUHOKHCIOTHI, oOOpasyromiue Oenku. XHUMHUYECKue
CBOMCTBa OEJIKOB: THUAPOIIN3, ACHATYpAlUs, Ka4YeCTBCHHbIE (IIBETHBIC) PEAKITUU

Ha OenKu

CrpoeHne M CTpyKTypa HOJMMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
CTpoeHus: MoJieKyJl. OCHOBHBIE CIOCOOBI MOJYyYEHHs BBICOKOMOJIEKYJISPHBIX
COEAMHEHUI: peakuu MOJIMMEpU3alnu U NoJukoHAeHcaruu. Kiaccuduxanus
BOJIOKOH

#H##Par#H# nenTndukanns opraHMuecKux coeJMHeHU. Perenne
SKCIIEPUMEHTAJIbHBIX 33/1a4 Ha pacliO3HaBaHUE OPraHUYECKUX BELIECTB
I'eneTn4deckas CBsI3b MEKIYy KJIACCAMHU OPraHUYECKUX COCIUHEHUN

XUMHUS U )KU3HD

XuMmusi B ToBcenHeBHOM >xu3HHU. [lpaBuna Oe3omacHol paboOTBl € €IKUMH,

TOprOYMMU U TOKCUYHBIMHA BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMHUH

4.2

4.3

4.4

Xumus U 310poBbe. XUMUS B MEIULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XUMHS U SHEpPreTHKa: MPUPOJHBIM M TOMYyTHHIN HedTsHOH
rasbl, UX COCTaB M ucnoib3oBanue. CocraB Hedtu U e€ nepepaboTka (MPUPOIHBIE
UCTOYHUKHU YTIIEBOJOPO/IOB)

XUMHUA W DKOJOTHs. XUMHUECKOE 3arpsA3HEHHE OKpYXKAloled Cpelnbl U €ero
nocaencteus. Oxpana ruapocdepsl, MOUYBBI, atMocdepsl, (IOpsl U (GayHbl OT
XUMHAYECKOro 3arpsisHeHus. lIpoOnema oOTX0HOB ¥ MOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHHe HCTOYHUKH SHCPIruu

O6H_II/IC MNPEACTABJICHUA O MPOMBINIICHHBIX crocobax IMMOJIY4YCHHUA XUMHUUYCCKHX



BEIIECTB (HAa IpUMEpPE MPOU3BOJCTBA aMMMAaKa, CEPHOM KHUCIOTHI). U€pHas u
uBetHass  Metautyprus.  CTEKI0 WM CWIMKaTHas  IPOMBIIUIEHHOCTb.

[IpombinnienHas  opranuyeckas  xumus.  CpIpp€ A7 OpraHUYEcKOi

MIPOMBIIIJICHHOCTH
5 H#HPar#H## Tunbl pacu€THBIX 3a7a4
#H##Par###PacdéTpl Macchl BElIeCTBA WIIM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OHOTO U3 YYACTBYIONIUX B PEAKITUN
BEIIIECTB
5.2 ##HPar##H#Pacuérel TeruioBoro s dexTa peakuu
5.3 ##H#Par##H#PacuéTpl 0ObEMHBIX OTHOILICHUH Ia30B MPU XUMUYECKUX PEAKIHIX
5.4 #i#Par###Pacuétel Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB
' peaKIuu, €CIIu OJJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###PacuéTel MaccoBOU WM 0OBEMHOM JTOTM BBIXO/1a IPOAYKTA PEAKITUN
' OT TEOPETHUECKH BO3ZMOKHOTO
#i##Par###Pacuétel Maccel (00BEMa, KOTUYECTBA BEIIECTBA) MTPOYKTA PEaKIIUH,
5.6 €CJIM OJTHO M3 BEILECTB JaHO B BUJE PACTBOpA C OMPEIEIEHHON MaccoBO oyen
PacTBOPEHHOTO BELIECTBA
5.7 #H##Par###PacdéThl C MCTIOJb30BAaHUEM TIOHATHI «MacCOBasl IO, «MOJIIpHAs
' KOHIICHTPAIUS», «PACTBOPHUMOCTHY
#H##Par###HaxoxneHre MOJEKYIIPHOU (POPMYIIBI OPraHUYECKOTO BEIIECTBA MO
5.8 €ro TUIOTHOCTH M MaCCOBBIM JIOJISIM 3JICMEHTOB, BXOJISIIUX B €T0 COCTAB, UJIH 110

IIPOYKTaM CTOPAHUS



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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