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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpammMa 1o XMMUU Ha YPOBHE cpeaHero odmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHOI IPOTrpaMMBbl CPEIHETO o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DefepalibHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHusaunusx Poccuiickoin
denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpamMMbl, U
OCHOBHBIX TONOXKeHU «CTparerun pa3BUTHS BocOUTaHuUA B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriyOJIEHHOTO HU3Y4YEHUsI 3aHMMAaeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 xkmaccos.
W3yuyenue mpeamera, peanumsyeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npoduibHOTO O00y4YeHUs, TPHU3BAHO OOecneunuTh 0011e00pa30BaTEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
ajanTalui UX K OBICTPO MEHSIIOLIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKXKe s
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHUS» MOIydaeT
noApOOHYI0  HHTEPIpETalMi0 B  COOTBETCTBUM C  OCHOBOMOJIATAlOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIIOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOrPAMMON IO
XUMUHU (QYHKIIMH:

« HMHQOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TpPEACTaBICHUSI O IUENAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHS 00YJaIONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

+ Opra’u3aluOHHO-TUIAHUPYIOIIA, KOTOpast npeaycMaTpuBaeT
OTpeNieSICHNe: TPUHIUIIOB CTPYKTYPUPOBAHMS U TOCJIEIOBATEILHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAa4€CTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0/I0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX TOCTIDKCHHM OOYJaronuxcs B
paMKax HWTOroBOM arTecTtani B (OpME E€IUHOT0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Tporpamma aiis yrityOiaEHHOTO U3yUECHUS] XUMUU:



+ yCTaHaBIMBAaET MHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sf3aTeIbHOe
JUIsL W3Y4YEHUsT B paMKax OTACJIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHE €ro Mo KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

« 7aéT MpPUMEpPHOE paclpeesieHne y4yeOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

« TMpejiaraeT NPUMEPHYI0 TOCIEIOBATENIbHOCTh H3YYEHUS Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

« JaéT METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHUsl MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX — PE3YJIbTATOB OCBOEHUS OCHOBHOM 00Opa3oBaTeIbHOM
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-II0O3HABATENbHBIX  JEMCTBUIM  0Oydaromerocs IO OCBOEHHUIO
COZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
PEEMCTBEHHOCTh C OOYYeHHEM XUMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIEHHOW MPOrpaMMONl 1O  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABIISIONIEH CO/EepKaHUs y4eOHOro mpeamera
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMpPENesThCsl B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTtBUM ¢ KoHuentyaidbHbIMH mnoJjiokeHusmu PIroC COO o
Ha3HAYCHUH TIPEAMETOB 0a30BOro M yriayOJEHHOrO YpPOBHEM B CHCTEME
nuddepeHIUpoOBaHHOTO OOYYE€HHUsI Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUSs
XUMHS Ha YPOBHE YIUIyOJIEHHOTO W3YYCHHMs] HANpaBlieH Ha pPealu3aluio
IPEEeMCTBEHHOCTH C  MOCJIEAYIOIIMM  JTAaloM  MOJY4YeHHS  XUMHYECKOTO
oOpa3oBaHusI B paMKaxX W3yYCHHsI CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMSIX CPETHETO MPOodeCcCHOHATBHOTO
oOpa3zoBanus. B 3Tol CBsA3M wu3ydeHue mpeameTa «XHUMHSD OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclldpeHne W  YIrIyOJNeHHWe TEOpeTHYECKOH U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMUXCs, BEIOPABIIUX OMPENeIEHHBIN TPOohUTh
oOyueHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIETrO MOIyUYeHUsI XUMHUUECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHabHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO k mIaHUpPyeMBbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETO 001ero o0pa3oBaHUS
U3ydeHHue ImpeaMera «XUMHs» OPHEHTHPOBAHO TakXKe Ha peIIeHHE 3a7a4y



BOCITUTAHUS W COIHMAIBHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIICKTYaJIbHBIX YMEHHUM, YMEHUIN pallMoHATM3ali yueOHOTO Tpynaa |
00OOMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONIMX  MEKIUCITUTIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisiomuM IpeaMeTa «XUMHUs» Ha YPOBHE YIIyOJEHHOrO0 W3Y4YEHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmias u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHU3allid COJIEPKAHUS 3THUX KypCOB B MpPOrpaMMme IO XUMHUU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cojaepkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3YyYEHHMs IpeIMeTa. JTa CUcTeMa
3HAHWM MOJy4YaeT ONpeNeIEHHOE TEOPETHYECKOE JIONOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONBIINH 00BEM  (PAKTOIOrHUECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3ydeHMs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAYHMTEIILHOTO YyBENMUYCHUS OOBEMAa B3HAHWMM O XUMHYECKHX
AJIEMEHTaX U CBOMCTBaX UX COCAMHEHUNM HAa OCHOBE PACUIMPEHUS U YTIIyOJICHUS
MPEACTABICHUM O CTPOCHUH BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKH 3PEHUSI XUMUUYECKOW KHHETHKHU
M TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuomnueckoi
CUCTEMBl ~ XHMHYECKHUX  JJICMCHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX TPEJCTABICHUSAX O CTPOSHUU aToMa. XMMHUYECKas CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTreTUYECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKkKe ¢ TOUYKH 3PEHHS MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUTIOB ~ peakuuMid  JOmoJHseTcs  (GOPMUPOBAHMEM  TPEIACTaBIeHUNH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHuueckoil XMMHH TMPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUI ynemnsieTcs 0co00e BHUMAHUE BOMIPOcaM 00 dJIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIhi.

Ocoboe 3HaueHWe HUMEeT TO, 4YTO Ha COJACpKaHUE KYpCOB XUMHUU
YIIIyOJIEHHOTO YPOBHS M3YUYECHUS JIJIsl KIIACCOB OMpeAeiEHHOTO NMpoduis (rJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOIel cucreme
MIPEAMETHBIX 3HAHWW) OKA3bIBAIOT BIMSHUE CMEXHBIC MTPEAMETHI. Tak, Hanmpumep,
B COJICpKaHUU TpeaMeTa JJisi KJIACCOB XUMHUKO-(pu3nyeckoro npoduiis O6ombIinoe
3Ha4YeHUEe OYIyT MMETh AJIEMEHThl yueOHOro Matepuana no oodmei xumuu. [Ipu
U3YYeHUHU IMpeJAMeTa B JAaHHOM Ciyyae akIeHT OyJeT clenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OONTHOCTh 3aKOHOB U TEOPUW B XMMUU U B (PU3UKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKYyJsApHas Teopusi B (PU3MKE), 3aKOHBI COXPAHCHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMa B COAEpKAHMM IIpeAMETa JUId KIIACCOB XUMHKO-
ouonornueckoro npoduiast OONBIINI YACNbHBIN Bec OyIeT UMETh OpraHudeckas
xumusa. B 3TOM cimydae mpeAocTaBiIeTCS  BO3MOXKHOCTh A Ooiiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHMUYECKOH OpraHu3aluy  KJIETKHM  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KAaK JUOUAbL, OE€IKW, YIJIEBOAbl, HYKIECHHOBBIE
KUCJIOTBI U apyrue. [Ipn 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX MPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY)KaT OCHOBOM I HW3Yy4CHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opmupoBaHHs OCHOB HaydYHOIO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYyYHBIX METOJIOB MTO3HAHUA U OIbITA TPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHUsS» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHbIMH MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE MpeaMeTs», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMUS» Ha YIIYOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeAHero ooluiero oopa3oBaHus (Ha 0a30BOM
YpOBHE), 3ajaueil epBOCTENIEHHON 3HAYUMOCTH SIBISIETCS (POPMHPOBAHUE OCHOB
HAayKM XHMHU Kak oO0JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUUYECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMeTa Mperoiaraet
peanu3anuio TaKux LeseH, Kak:

- (opMupoBaHHE TPEACTABIECHUI: O MaTepUAJIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJIEHUW IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiid B 0OeCredYeHHH
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  PEHIEHUH  Ipolsem
HKOJIOTUYECKOM, DHEPTreTUYECKON W MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00ecCIeyeHnn paluOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKa, a TaKXKe IKOJIOTHYECKH
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBI 3HAHHW, JIEKAIIUX B OCHOBE XUMHUYECKOMN
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATUM, 3aKOHOB U TEOPUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mnX
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

» (opmupoBanue y 00yYaromuXxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWH JUIsI OOBSICHECHHSI
KITFOUEBBIX HJICH W TPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHS H
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOILY;
IPaMOTHOTO PEIICHUs MPOOJIEM, CBI3aHHBIX C XUMHUEH, TPOTrHO3UPOBAHMUS,
aHaJau3a M OIIEHKH C MO3UIINI SKOJOTHYECKON 0€30MacHOCTH MOCIEICTBUM
OBITOBOMI M MPOW3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  TEepepabOTKOM
BEILIECTB;

- yrayOjieHWe  TPEACTABICHHM O  HAy4HbBIX  METOJaXx  IMO3HaHuS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUN OPUEHTHUPOBATHCS B MHpPE
BEIIECTB U OOBSICHEHHS XHWMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mane peanuzanuu mepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
GyHKIUI 1EJOCTHOW CHUCTEMBI CpeAHEro oOIero oOpa3oBaHUsS MPHU HU3YUYCHUHU
npeaMera «XUMHUS» Ha  YrIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJdbHOCTH
MPUOOPETAIOT TaKUe IEIU U 33/1a4i, KakK:

« BOCIUTaHUE YOEKIEHHOCTH B T[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
yBOXEHUSI K TMPOIECCY TBOpPYECTBA B 0OJIACTH TEOPETHUYECKUX U
MPUKIIAIHBIX UCCIEIOBAHUM B XUMHUHU, (POpPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

« pa3BUTHE MOTHBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIMTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

« pa3BUTHE MO3HABATEJILHBIX MHTEPECOB, MHTEIVIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN oOydaronuxcsi, (GOpMHUPOBaHUE Yy HUX CO3HATEILHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOM TTPO(eCcCHOHATEHON U OOIIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

- (QopMmupoBaHUE yYMEHUUW W HABBIKOB Pa3yMHOI'0 MPUPOIONOIb30BAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, MPUOOPETEHNE ONBITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOU JIEATENBHOCTH.

OO61iee yucIo 4acoB, MPEAYCMOTPEHHBIX IJI1 U3YYEHUS! XUMHH HA YTIyOJIEeHHOM
ypOBHE cpeaHero oobiero oOpaszoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yvaca (3 yaca B HeZel0).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPI'"AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMMH.

[IpenMer W 3HAYeHHWE OPraHUYECKOM XUMHUH, NPEACTABIECHHE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXHOCTM aToma YIJepoja. XHUMHYECKas CBS3b B
OPraHMYECKUX COCAMHEHMsX. Tumbl THOpUAM3ALlMM aTOMHBIX OpOUTasel
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBs3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anekTpodue.

Teopuss crpoeHnst opraHudeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUH CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpall€HHas,
ckenetHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHbIE YPGHEKTH B MOJICKYJIAX OPTaHUYECKUX COCTUHEHUMN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbyHkunoHaapHOM Tpymnme. 'omonorus. 'omonorudeckue psaasl. CuctemMaTuieckas
HOMeHKkIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHasibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH U KiacCU(PUKAIUs OpPraHUYecKuX peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTaHUYECKON XUMUHU.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBPALLECHHI:
O3HAKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, ONBITHl MO IPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU HArPEBAHUU
(mnaBieHue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJAETECH MOJIEKYI
OpraHUYECKUX BEIECTB.

YrieBoaopoasbl.

Ankansl. ["'omosiorudeckuil ps ankaHoB, oOmias GopmMysa, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, Sp°-
ruOpuau3anysl aTOMHBIX OpOMTallel yriaepoja, G-cBA3b. DU3NUYEcKHe CBOWCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLINH,
JNETUIPUPOBaHMS, LIUKIN3ANY, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipencrasnenue o
MEXaHHU3ME PEaKIUN PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnaenue B mpupojae. CrocoObl MOTy4eHHs U IPUMEHEHUE alTKaHOB.

[Muknoankanel. O61mas ¢popmyna, HOMEHKIaTypa U u3omepus. Oco0eHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LMUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOITy4YEeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Anxensl. ['oMosiorudeckuii psii aakeHoB, obOmas Gopmyiia, HOMEHKIIATYpa.
DJIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, Sp2-
ruOpuan3anys aTOMHBIX opOuTtanei yriepona, 6- U m-cBa3U. CTpyKTypHas M
reoMerpuyeckas (Uuc-TpaHc-) u3oMepusi. @OU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHUYECKHE CBOMCTBA: PEAKIMU IPUCOEAUHEHHUS], 3aMEIICHUS B (L-TIOJIOKECHHE
IIpU JBOWMHOM CBS3M, MOJIMMEpHU3alnu U oOkucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS U IPUMEHEHUE
AJIKCHOB.

Anxanuensl. Knaccuukanust ankaaueHoB (CONpspKEHHBIE, U30JMPOBAHHbBIE,
Kymynupoeantwle). OCOOEHHOCTH 3IEKTPOHHOTO CTPOEHUSI U XUMUYECKHUX CBOMCTB
CONpPSKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. I[lonumepusanus
CONpsKEHHBIX JUEHOB. CrOCOOBI MOIy4YEeHUS U IPUMEHEHUE aJIKaIMEHOB.

Anxunbl. ['oMon0rHUecKkuil psisi ankKUHOB, 001as popMyiia, HOMEHKIATypa U
M30MEPUS. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKHWHOB, SP-
rudopuau3anms aTOMHBIX opOuTaneil yriepoga. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XVWMHUYECKHE  CBOMCTBA:  PEaKkUMH  NPHUCOCAWHEHUs,  JIUMEpU3aluud U
TpUMEpHU3aLuK, OKUCIEHUs. KUCIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE peaKkIuu Ha TPOHHYIO CBS3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJTKUHOB.

ApomaTtrueckue yriieBoJopoisl (apensl). ['omonormueckuid psig apeHoB,
oOurast popmyrna, HOMEHKIIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyIbl OeH30a. Du3znyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOMCTBa O€H30J1a M €ro TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJOPOJIHOM paJMKaje, peakuuyd NPUCOCIUHEHUS, OKUCJIEHHWE TOMOJIOTOB
oenzoma. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JCHUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPe aTKUJIbHBIX DPAIUKaJIOB, KapOOKCHUIHHOMH,
THJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanus ctuposia. CnocoObl NOSydeHUs U
NPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. Ilomytasie HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbIi1 yroiabs u mpoaykTsl ero nepepadotku. Crnocodbl nepepaboTku HeTH:



NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), PUGPOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepaboOTKN HEPTH, UX IPUMEHEHHUE B IPOMBIIINIEHHOCTU U B OBITY.

['eneTnueckas CBA3b MEXY PA3IMUYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHNs] TaJOreHa Ha TUAPOKCOIPYIIly, HUTPOIPyIIly, LHaHOTPYIILY,
amuHOrpynmy. /JleficTBMe Ha TaJOr€HIPOU3BOIHBIE BOJHOIO M CIIMPTOBOIO
pactBopa mEnoyn. B3auMoAeiCcTBUE NUralOreHalKaHOB C MarHUEM M LIUHKOM.
[lonsaTne 0 METaJUIOOPraHUIECKUX COCIUHCHUSX. Hcnonp3oBanne
raJIOr€HOPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPU CHUHTE3E
OpraHUYECKUX BEIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MX IPEBPALLCHUIA:
u3ydeHue (PU3HYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUYECTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IMYHBIX KJIaccoB (oOeciBeyMBaHWE OpOMHOW WU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kauecTBeHHOEe OOHapyXeHHUE
yriaepoja MU BOJXOPOJAa B OPraHMYECKUX BELIECTBAX, IMOJYYECHHE JSTHUIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kouiekuusmu «Hedpts» u «Yronby», ¢
oOpa3llaMM IUIAaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIHUPOBAHUE MOJEKYII
YTJIEBOJAOPOIOB U FJION€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoacoaepxamme oprannyeckue coeJHHEHHUsI.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekyn (Ha Mpumepe
METaHoJIa W J3TaHojia). ['oMonormueckui psan, obmias ¢opmyna, H30Mepus,
HOMEHKJIaTypa © kinaccupukauus. Dusmyeckue cBoiicTBa  MpelEIbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XHWMHMYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JETUAPATALNN, OKHCICHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPTraHMYECKUMHU  KUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. /[elicTBUE 3TaHOJIa 1 METAHOJIA
Ha opraHu3M uejoBeka. CrnocoObl MOMY4YEHUS U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — ATWICHIJIMKOJIb M TIULEepuH. DPuznueckue u
XUMHUYECKHE CBOMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KA4ECTBEHHAs pEakUus HAa MHOIOaTOMHbIE
cnupthl. [IpencraBienne 0 MeXaHW3Me peakuuid HYKICOPUIHHOTO 3aMELICHUSI.
JeiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MNONyYeHHUS U NPUMEHEHUE
MHOTO2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI H
oenzonpHOrO sipa. dusnueckue cBoiicTBa (eHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennwie peakuuu Ha ¢eHoda. TokcHuHOCTH (eHoma.
CrniocoObl osrydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHubHbIE COCTMHEHUS — aJIbJACTHU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIBL. ['OMOJIOTHYECKUE PSABI albJETHI0B W KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DU3MUECKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albJCTMJAOB M  KETOHOB:  PEAKUIUHU
npucoeauHeHus. OKUCIIEHUE allbJIETU0B, KAUECTBEHHbBIEC PEAKIINHA HA alIbJICTUIBI.
CriocoObI IOJTydeHHs ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIeTIbHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3omMepust u HOMeHKatypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMU, PEaKUUH C Y4YacTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCJIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWCTB HEMPENEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MAJLMUTUHOBAS, OJICUHOBAS, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIoCOObI OJIyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUsS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW W
HIETIOYHOM cpee.

Kupsi. Ctpoenue, Gpu3ndecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1ienioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbIia Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEe JCHCTBHE.

O6m1as xapakrepucTtrka yrieBogoB. Kiaccudukanus yrieBogoB (MOHO-, AU-
U monucaxapuibl). MoHoOcaxapuIbl: TJIIOKO3a, (pPyKTO3a, Tajakrosa, pubo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HAXOXJIACHHE B Ipupoje. DOTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TOKO3bI, €&
3HA4YCHUE B KU3HEACATEIbHOCTU OpraHu3Ma. Jucaxapuasl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBarolye U HEBOCCTaHABIMBAIOIINE Aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupone u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Henono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEJUTEOJIO3bl.  DU3MYECKHE CBOMCTBA KpaxMalla Y LEIUIIOJI03bl. XHUMHUUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJN3, KAaYeCTBEHHas peakius ¢ HOJA0M. XUMUUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(pupoB 1emtono3sl. [loHsTtre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TAaTHBIN HIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MNpPEeBpalllCHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHE 3TaHOA C HATPUEM,
OKHUCJIEHHE 3THUJIOBOIO CIMPTa B albJAETH] Ha PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CHHMpPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHUE
BUJIEOMATEPHAIIOB), KAYECTBEHHBIE PEAKIHMH Ha anbAeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  memu(ll)), peakmus raunepuHa  C
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa MOKO3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHUpThl U
dbenonb», «KapooHoBbIe KUCIOTHL. ClI0KHBIE 3(DUPBD.

A3oTcoaep:kalue OpraHu4ecKue COeAUHEHHUsI.

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTuyecKue U apoOMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWUIIMH — TpeACTaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOe BiMsSHUE TPYNI aTOMOB B MOJIeKyJie aHwiIMHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIe peakuuu Ha aHWIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEeHHe anvdarnueckux aMuHOB. [lonmydeHue aHWIMHA U3
HUTPOOEH30171a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAenbHbIE PEACTABUTENN Ol
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3NYecKkue CBOWCTBA AaMHUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(pOTEpHbIX  OPraHHUYECKUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupoaHsie Tonumephl. [lepBuuHas, BTOpUYHAsS M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHHe O€NKOB B BOJIE, JEHATypalus OEJIKOB NMpU HArpeBaHWM, I[BETHBIC
peaknuu Ha O€JTKH, PEIICHHE OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«A30TCconepkaliye — OopraHuyeckue  coequHeHus’» U «Pacmo3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouiekyJIsIpHbIE COeIMHEHNS.

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUH, CPEIIHSIST MOJICKYIISpHAs



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

[TomumepHble wmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, TOJIUIPOIUIIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPUIAT, MOJUKAPOOHATHI,
noJimdTUICHTepePTaar). Y Trim3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKyCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HA4YECHUS (Tedpiion, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpasiaraeMblie TTOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy 1o Teme «Pacmno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKIEHUE
MOJIEKYJISIPHOM  (OpMyJIbI  OPraHMYECKOTO COEIMHEHUs Mo Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) MHPOAYKTOB
peakiMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYJIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUs], ONpENeNeHuEe JOJM BbIXOJa MPOJAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXIpeIMETHBIX CBSI3€H MPU U3YUCHUU OPTAaHUYECKONM XUMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01muMe ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJECHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®usuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, €AUHUIIBI U3MEPEHUs, CKOPOCThb, DHEPTUs,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Meradboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOo(HBIN THUI NMUTaHUS, OpOoXKeHHeE,



dboTtocuHTE3, nObIXaHWE, OEJNKH, YTIACBOMBI, JKUPHI, HYKICHWHOBHIE KHCIIOTHI,
(bepMeHTHI.

['eorpacdusi: mone3Hble NCKOMIaeMbI€, TOILUIHUBO.

TexHoMOrwsI: TMHINEBBIE TMPOIYKThI, OCHOBHI PAIMOHATHLHOTO TUTAHHMSA,
MOTOIIIME CPEJICTBA, MATEPUAITBI N3 NICKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XMMUH.

AtoMm. CoctaB aTOMHBIX sSAep. XUMUYECKHU dneMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIAa. JDHEPreTUYECKUE YPOBHU U
o lypoBHU. ATOMHBIE opOuTanu. Kinaccupukaius XuMAIeCKHX 3JIEMEHTOB (S-, -,
d-, f-smementsl). PacmpeneneHue SIEKTPOHOB IO aTOMHBIM — OPOHMTAJISM.
DneKTpoHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JIEMEHTOB
JA.N. MengaeneeBa. CBs3b NEPUOAUUECKOTO 3aKOHA U lleproanyueckoil cUCTEMBbI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynnaM W NOepuojaM. 3HAYCHHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuUMHUYECKass CBSI3b. BHIbI XMMHYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUsSI KOBAJIGHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U IJIMHA CBSI3U. [10IpHOCTH, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBsaA3u. Bonpopoanas cBs3b.
MexmoneKysspHbIe B3aUMOJICUCTBHUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHHWE KOMIUIEKCHBIX COCIMHEHUHN.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTpOEHHsS.  THIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHLIEHTpalus. HacelllieHHbIe U
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHM OTJEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHuvecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BEIECTB; 3aKOH COXPAHEHUSI U MPEBPAILCHUS
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEKThl XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XUMHUYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peaknu. KaTanus u kaTanu3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakIuu. XuMuueckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCcHUS. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyueckas aucconuanus. CuiibHbIE W CJIa0ble  JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOJIHBIX PAaCTBOPOB: KHCIIOTHAS, HEUTpasbHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHMCIIEHUS.
Okucnurenb W BOCCTAHOBHUTENb. [Ipolecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAaHOBUTEIW. MeETON SJEKTPOHHOro OaliaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
pa3lIoKEHWE TEPOKCUIA BOJIOPOJAa B IPUCYTCTBUM KAaTalIM3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHIWKATOPOB, M3YYEHHE BIIUSHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOW PEAKIUU M TOJOKEHUE XHUMHYECKOTO
PaBHOBECHS.

Heoprannyeckast xumus.

[Tonoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUSI WX aTOMOB. Du3HUECcKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOA, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKUE CBOMCTBA: PEaKIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBHUTEJIbHBIE CBOMCTBA. ['mapunasl.
TorIrMBHBIE SJIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoie, CIOCOObI MOJydeHHs, (GU3UYECKUE U
XMMHYECKUE CBOWCTBA. ['asoreHoBOAOpOAbl. BaxHelme KUCIOpOACOAEpIKaIne
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. HaxoxpaeHnume B TpHUpPOAE, CIIOCOOBI TONYYCHHS, (PUIHUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabuasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHUCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHIL. [IpuMeHeHne cepol U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QHU3UYECKHE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHenue azora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocpop. Haxoxnenue B mpupoie, cnocoObl MOIy4YeHHs, (pu3Mueckue u
xumuueckue cBoiictBa. Dochuasl u dochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune ¢ocdopa u ero coenunenuii. dochopHrie
yI00peHHUS.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yroneHas kuciota u €€
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
[IpumeHeHue KkpeMHus U ero coeaAnHeHuil. CTeKII0, €ro NoJay4yeHne, BUbI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMUUYECKHUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS DJIEKTPOHHBIX 000J0YeK aroMoB MeTauioB. OOrue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYCCKUN PsAJ  HampsokeHuid  MeTamwioB.  OOmme  crocoOsbl

MOJTYYECHUS METaJIOB: TUAPOMETAJLTYPrusl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPpO3UHU.

OO6mast xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKHX »dJIeMeHTOB. Harpuit u kanuil: mnomydeHuwe, Qusnueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kaiblui: TmodydeHue, ¢GU3UYECKHEe U
XMMHYECKHE CBOWCTBA, INPUMEHEHHE IIPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne u XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeauHeHuid. AmdorepHble CBOMCTBA OKCHUIA U
TUJIPOKCUIA AJTFOMUAHUS, TUAPOKCOKOMILIEKCHI alTFOMUAHMUSL.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U auxpomaThl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [lonyueHnne u npumMeneHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCIWHEHUU.
Baxmneiiimme coeaunenuss wMapranuna(ll), wmapranma(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKelie3a U €ro coequHeHuil. OKCupl,
rugpokcuansl u conu xkene3a(ll) u xenesa(Ill). [lonyuenne u npuMeHeHUE Kee3a
Y €r0 CILIABOB.

du3nyecKkre 1 XUMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCUHECHUN.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa ¥ THIPOKCHU/IA [IUHKA, THIPOKCOKOMIUIEKCHI INHKA. [I[puMeHenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpPEBpallCHUN:
u3ydyeHue oOpasloB HEMETaJUIOB, TOpeHue cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Yy4YEHHE KOJUIeKIMA «MeTtajuibl M CIUIaBbD», B3aUMOJEWCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
nie04Yed, Ka4eCTBEHHbIE PEAaKI[MM Ha HEOPTAaHUYECKUE aHUOHBI, KATUOH BOJOPOJIa
M KaTUOHbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIIOT U IIEJIOYEH, PEIIEHUE IKCIEPUMEHTAIBHBIX 337a4 IO TEMaM
«l"anmorens», «Cepa U e€ coequHEHUs», «A30T U Pochop U UX COCAUHEHUS»,
«MeTasibl TIIaBHBIX MOATPYII, «MeTalTbl MOOOYHBIX TOATPYIII.

XuMUA 4 KM3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX METOAax II0O3HaHUS M METOJNOJOTHA HAy4YHOTO HMCCIEI0BAHUS.
Hay4Hble puHLIMIBI OpraHru3alud XUMUYECKOT0 TPOU3BOIcTBA. [IpombIliieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJia). [IpoMblIliieHHbIE CITOCOOBI MOIYYEHUs] METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpPENbl M €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.

XuMHsi HW 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
oOecrieyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmernueckne u mapdromepubie cpenactBa. boitoBas xumus. [IpaBuma
0€30IacHOr0 HCIOIb30BaHU TMPENaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEWINIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre U MUHEpaIbHbIE yI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHuasbl, KPacKH, CTEKIJIO, KepaMHKa.
Matepuaisl 1751 351eKTpoHukHd. HanotexHomorum.

PacuérHele 3a1aun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY
BEILECTBA, Macce WU OOBEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIUU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUMU, €CIH OJHO U3
BELIECTB MMEET IpHUMeECH, Macchl (00BEMa, KOJMYECTBa BEILECTBA) MPOAYKTa
peaKkuyu, €Ciad OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIW W MOJSAPHOU
KOHLIEHTpAalMyl BEUIECTBA B PACTBOpPE, JOJIM BBbIXOAA MPOAYKTa pEAKIUH OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzauust MeXNpeOIMETHbIX  CBsI3ed 1OpU  HM3yYyeHUH oOwmend u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIACTCA Ye€pe3 UCIOIb30BAHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHSITHHA, NPUHATHIX B OTIAEIbHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHUE, HAYYHBIA (haKkT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TONBI, PATHOAKTUBHOCTb, MOJIEKYJIA, YHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBA, HICAbHBIN ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
¥ MHUKPORJIEMEHTBI, O€JIKHU, JKUPBI, YTIIEBOAbI, HYKJICMHOBBIE KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpCBHI.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS POMBIIUICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKUX



npemaparoB, IPOU3BOJACTBO KOHCTPYKIOHMOHHBLIX  MAaTCpHAJIOB, SJICKTPOHHAsA
IMIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA YTI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOLUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOTIPEACIICHUIO; HATMYNE MOTHUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYy4YaroIIMXCA PYKOBOJICTBOBATHCSA
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH 1IEJIN U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEILHONW M TIPAKTUYECKON JCSATCIBHOCTH
oOyuJaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MPOIEcce peanu3aluu o0pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHCIIe B YACTHU:

1) rpaIaHCKOT0 BOCIIUTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESITEIIBHOCTH TPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU NEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPUH W TMPAKTUIECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;



XHUMUH;

HHTCPECa MW IIO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHH MW MOCICAYIOIICM
aHaJIN3¢C I/IH(bOpMaHI/II/I O MePCHOBBIX HTOCTHUIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHUSA .

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBCIACHU,

CITOCOOHOCTH OOCHHUBATb CUTYallUH, CBA3aHHBIC C XUMHWYCCKHUMU ABJICHUAMU,
U IIPpUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHLBIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLICHHBATh CBOE MOBCIACHHE U IMOCTYIIKH CBOUX TOBapI/IHleﬁ C
HOBI/IHHﬁ HPAaBCTBCHHBIX U IIPABOBBIX HOPM U C y‘IéTOM OCO3HaHUA HOCJICI[CTBI/Iﬁ
IIOCTYIIKOB,

4) dpopMupoBaHHSA KYJbTYPbI 310POBbA:
HOHUMAHUS IICHHOCTEN

310poBOTO U Oe3omacHoro o0pasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

COOJIIOJIeHUsT TIpaBWJI O€30MacHOro OOpalleHusi C BelleCTBAaMU B OBITY,
MTOHUMAaHUS

ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;
LHEHHOCTH TMPAaBUJI HWHIAMBHUAYAJbHOIO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;
OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BoCIMTAHUSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIe0BaTEIbCKOM
NeATeIIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM
JICITEIILHOCTH;

U JpYrux BHJAX

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COLIMAJIBHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBAKEHUS K TPYLY, JIOASAM TPyAa U pe3ysibTaTaM TPYIAOBOU IEATEIbLHOCTH;
FOTOBHOCTM K OCO3HAaHHOMY

BBIOOPY WMHIAMBUAYAJIBLHON TpPaCKTOPHH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIIMTAHUSI:
IKOJIOTUYECKU I[€€CO00pPa3HOTr0 OTHOIIEHUS K TMPHUPOAE KaK HUCTOYHUKY
CYILLIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHMMAaHHUA TJIO00ATBHOTO XapakTepa SKOJIOTHYECKHX MpoOsieM, BIUSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE TPUPOTHON U COUUAIBHOU CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJNIB30BAHUS JOCTIKEHUNW XUMHH JUIS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO IPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIUX BPEH OKPYNKaOUIEH
MPUPOJIHON CcpeJle, YMEHHSI MPOTHO3UPOBATh HEOJArOMPHUSITHBIE SKOJOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHHMKATUBHONW M COLIMAIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodobuu;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUSl CHeUu(UKA XUMHUU KakK HayKd, OCO3HaHuUi €€ poju B
bopMHpPOBaHUN PANMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPUPOJbI U YelIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUagbHOM KyJIbTYpbl, B PEIICHUU TJIOOATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUIIEBOM M DKOJIOTUYECKOM 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECTICYCHUN
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMMDOPTHON KU3HU KAKIOTO YjieHa
o0111eCcTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUS CYIUIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTU HCMOJIb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBJICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW MO XHMHUHU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
NESATETbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATDBI

MeTtamnpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEXKIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHBIEC TOHATHS, OTPaKAIOIIHNE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CHEeUU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SIBIICHUE,
IpoIIece, CUCTeMa, HAYIHBIA (aKT, MPUHITUII, THUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, NCCIIeI0BaHNE, HAOTIOCHHIE, N3MEPEHUE, SKCIIEPUMEHT U JAPYTHEC);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (TIO3HABAaTEIbHbIE, KOMMYHHUKATUBHbIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMIIETEHIIUU 00yYaroInXCs;
CIIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30BbIE JJOrHYECKHE TeHCTBHUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEINIATh LENM JEATEIbHOCTHU, 3a1aBas IApaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSL, COOTHOCUTD PE3YIbTAThI ACATEIBHOCTU C ITOCTABJIEHHBIMU LIEJISIMU;

WCTIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIICJIATh XapPaKTEPHbIC MPU3HAKUA TMOHSATHH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJIs KJacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTaHABIMBATh IPUYUHHO-CICACTBEHHBIE CBA3M MEXKAY U3y4aceMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYyXJICHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUSA HUCIOJb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIBHBIC TIPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) JJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHCHHE XUMHYECKOM



peakuuy — MpU PEUIEHUU YYEOHBIX IMO3HABATENbHBIX M IPAKTUYECKHUX 3a]ady,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeliCTBUS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMSI BEUIECTB U XUMHUYECKHX
peaxKuuii;

(GopMyIMpOBaTh LETU U 334a4U UCCIIEOBAHMSI, UCIIOJIb30BATh [TIOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJACHUM;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpOBaTh
000011I€HUS U BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIBTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3JInYHBIX
METOJIOB ITO3HAHMSI.

3) padora ¢ nHdopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpAaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HENPOTUBOPEYUBOCTB;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalKMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbLHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mnpu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: NpPUMEHATh MeEXNpeAMeTHbIe (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HAT'TIAAHOCTH.

KoMmyHnKkaTHBHBbIE yHHBepcadbHbIEe y4eOHble JeiiCTBHUS:



3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI B XOJI€ JUAIOTa H/WIIH
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU NP BBIIOIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpoeKTa, U POpMyIHpOBATH BHIBOIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMSA MO3ULMNA B
Xojie 00Cyk/1eHHUs 1 0OMEHAa MHEHUSIMH.

PerJISITI/IBHbIe YHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬁ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JeSITENIbHOCTD, OMpefensas e€ Iend W 3a7add, KOHTPOJIMPOBAaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M ACHUCTBUH MpuU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4, BbIOMpaTh Haubosee
b dEeKTUBHBIN CcrMOco0 MX penieHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JCATEILHOCTH Ha OCHOBE caMoOaHajgu3a H
CaMOOIICHKHU.

MHNPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHEero oOIero oOpa3oBaHUs BKJIIOUAIOT creruduueckue
JUIs yaeOHOro mpeaMeTa « XUMHUs» Hay4dHbIC 3HaHUS, YMEHUS U CIIOCOOBI JICHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUHN, BUIBI JCSITCIBHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHHS W NMPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUSIX, CBA3AHHBIX ¢ XUMHUel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTaBICHBI IO ToJlaM
W3YYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaIoT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHH OpraHU4eCcKOu
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECIEYEHUH YCTOWYUBOIO
pa3BUTHS YETIOBEUECTBA B PEUICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPreTUIECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUH HOBBIX MATEPHAJIOB,
HOBBIX HMCTOYHUKOB HHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS WU OONICH KYyJIbTYpPHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMHUYECKUHN 3JIEMEHT, aTOM, SIAPO U JIECKTPOHHAS
obOoylouka aroma, s-, P-, d-aromMHBIE OpPOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA aToma, TuOpuaAu3anus aTOMHBIX OpOWTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCIICHHS, XUMHUYECKasi CBSI3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YTIAEPOIHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajgukain, CTpyKTypHble (opmynsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAas]), H30MEpbI, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTIEBOIOPOIbI,
KHCJIOPOJ- U a30TCOAEpPKAIINE OPraHUYECKUE COCOUHEHHUS], MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTtB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS
W TpeBpalleHUs OHHEPruu MpPU XUMHUYECKUX PpEaKIusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PECHUECKUE 3HAHMUS, JEkKAIIUEe B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX peakiui, TEPMOJUHAMUYECKHX U KUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me3oMepHbId 3¢ dekTsl, opueHtanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHHUH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
JEATCIBHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHLOMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpEePadbOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpPMYIT OpraHUuYeCKUX
BELIECTB;

COCTaBJISAITh YPAaBHECHHSI XMUMHYECKUX PEAKIMH M PacKpbIBaTh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajlaHCa »dTUX peakluil, peakuuid HOHHOrO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



W3rOTaBIIMBATh MOJICIH MOJICKYJI OPTaHUYCCKUX BEIIECTB JJIS WILTIOCTPAIIHH
UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMCHHM: YCTaHABIMBATh IMPHHAJICKHOCTh M3yUCHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u mpuBOIUTH TpUBHAIBHBIC HA3BaHUS IS OTICIBHBIX
IpeICTaBUTENIC OPTaHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUICPHUH,
ATWICHTJINKOb, (eHOoN, (GOopMambIeTHl, aleTalbIeruI, aleToOH, MypaBbHUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTCAPUHOBAS, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIUH, aJlaHWH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IPyTHE);

COPMUPOBAHHOCTh YMEHHUS OINPEACIATh BHI XHMHUYCCKOW CBSI3U B
OPraHWYECKUX COCAVMHCHHAX (KOBAJCHTHAs W HWOHHAs CBS3b, O- W T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH IIOJIO)KCHHUS TEOPUU CTPOCHUS
opraHn4eckux BemiectB A. M. ByTiepoBa aiisi 0ObSICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh  YMEHHH  XapaKTEepU30BaThb  COCTaB, CTPOCHHE,
bu3HYeCKUe M XUMHYECKHE CBOMCTBA THIIMYHBIX IPEACTABUTEICH pa3IMUHbIX
KJIACCOB OPTaHWYECKHUX BEIIECTB: AJKAHOB, ITUKJIOATKAHOB, aJJKEHOB, aJKaHCHOB,
QJIKMHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIIMPTOB, ajbJCTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX M CJAOKHBIX 3(HUPOB, )KHUPOB, HUTPOCOCAUHECHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JW- U TMOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKIAYy HHMH  ypaBHCHUSMHU
COOTBETCTBYIOIIUX XUMHYCCKHX pEAKIUHA C HCIOJB30BAHUEM CTPYKTYPHBIX
opmyur;

c(OPMUPOBAHHOCTh YMCHHUS TIOJATBEP)KIaTh HAa KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHWYECKUX COSAMHEHUH OT
KPaTHOCTH M THITa KOBAJICHTHOM CBSI3H (G- U T-CBS3H1), B3AUMHOTO BJIMSIHUASI aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOUHUKH YIJICBOIOPOIHOIO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yyroyib), CHOCOOBI €ro mnepepadoTKu WU
MPAaKTHYECKOE IPUMEHEHHUE TIPOIYKTOB IepepadOTKH;

c(OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOH 3HAaHWH O €CTeCTBEHHO-HAYYHBIX
METOJIaX MO3HAHMS — HAOJIIOJICHUH, U3MEPEHUH, MOJICIHUPOBAHUH, YKCIICPUMEHTE
(peabHOM M MBICJICHHOM) M YMEHHSI IPUMCHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI PUMEHSTh OCHOBHBIC oreparuu
MBICIUTEITHON JIESITEIbHOCTH — aHaJIW3 W CHHTE3, CpaBHEHHE, 0000IIeHueE,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJISI U3y4YECHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMII;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHONO NOHWUMAaHUS CYIIHOCTH MATEpUaJIbHOTO E€JUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbBIC 3HAHUS MO OPraHUYECKOM XUMHUU [JIsi OOBSICHEHHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMHPOBAHHOCTh, YMEHHUH: TPOBOJUTH PACUETHI 10 XUMHUYECKUM
dbopMyamM U ypaBHCHHUSIM XUMUYECKUX PEAKIIUN C WUCIIOIh30BAaHUEM (PH3NYECKUX
BEMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, INIOTHOCTH Ia3000pa3HbIX BELECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIUMH  HKOJOTMYECKOM  Oe30MacHOCTU  MOCHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHOM JIEATENILHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoi
BEILIECTB, UCMOJb30BaTh MOJYYECHHbIC 3HAHUS JJISl IPUHSITUS TPAMOTHBIX pPEIICHUMN
npo0JieM B CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TIUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YTJIECBOJAOPOJOB pa3IMUHBIX KIACCOB U
KHUCJIOPOJCOIEPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJICAOBAHUS, TMPEACTABISITH B Ppa3iuuHoN (opme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKHU 3pEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON MH(POpMAIIK B pa3IMYHBIX UCTOYHUKAX (HAy4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBol nHpopmanuu, MIHTepHET U apyrue), KpUTUYECKH
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas W HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUI: O MaTepUaJbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SIBICHUM IPUPOABI, O MECTE€ M 3HAYCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOMYMBOTO
pa3BUTHA, B PEIICHUU MPOOJIEM HKOJIOTUYECKOM, DHEPreTUYECKONM U MHILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHM HOBBIX MaTEPHAIOB, HOBBIX
VCTOYHHUKOB SHEPIHH, B O0ECHEYEHUH PAUMOHAIBHOIO MPHUPOAOIOIb30BaHUS, B
(OpMUPOBAHMN MHPOBO33PEHUS U OOLIEH KyJIbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0pPOBbIO M IPUPOTHOU

cpere;
BJIQJICHNC  CHCTEMOH  XUMHYECKMX  3HAHWH, KOTOpas  BKJIOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aToMa, TUOpuau3aiusi aTOMHBIX OpOuWTajei, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTaJUIMYECKass pPEIIETKAa, XUMHUYECKas pEakUus, pacTBOpP, DIECKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJUTUYECKAs [IUCCOLMALMSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTENIb, TEIJIOBOM dDPeKT
XAMHUYECKON PEAKINU, CKOPOCTh XUMUYECKON PEaKIINU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJUTHUYECKON TUCCOLMALNM, TEPUOIUYECCKUN
3akoH .M. Menneneesa, 3aK0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALIECHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XAMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JIKAIM€ B OCHOBE ITOHHUMAaHUS
MPUYUHHOCTA M CHCTEMHOCTHM  XUMHYECKUX  SIBJICHUW;  COBPEMEHHBIE
MPEJICTABJICHNUS] O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HA/IMOJICKYJIIPHOM  YPOBHSIX; IIPEACTABIEHUS O MEXaHMW3MaX XUMHYECKHUX
peakuuii, TEPMOAUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTAX  UX
MPOTEKAHUs, 0 XMMHUYECKOM PAaBHOBECHH, PAaCTBOpPAX U AUCIIEPCHBIX CUCTEMax;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOUN
NEATETbHOCTH  YeJOBeKa, OOMmMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
MIPOMU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpPHbIE MPHU3HAKW TOHSATHIM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IMOHSITHUS MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHUM;



c(OPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XHUMHUYECKYI0 CHUMBOJIUKY IS
cocTaBiIeHUsI (OpMyJl BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  peaklui,
cuctematuyeckyto HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATH BAICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3U (KOBAJECHTHaf,
WOHHAsA, METaJUIMYecKasl, BOAOPOAHAs), THUN KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pEIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl 00Pa30BaHUsI KOBAJIECHTHOW CBA3H;

C(OPMUPOBAHHOCTh ~ YMEHHMH:  KJIaccU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIUH IO PA3IUYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(PEeKTy peakiuu, U3MEHEHUIO
CTEIIEHE OKMCIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KarTajau3aTropa H
JPYTHE); CAMOCTOATEIBHO BBIOMPAaTh OCHOBAHUS M KPUTEPUU JUIs Kilaccu(UKaLUU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI EPUOJNYECKOTO 3akoHa J1.
N. MenaeneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuonnueckoit  cucrembl .M.  MeHneneeBa,  WCHOJIB3ysd  TOHSATHUS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUSCKHE TOAYPOBHM», «S-, P-, 0-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXIAEHHOE JHEPIeTUUYECKHUE COCTOSHHUS aToMay,
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBONCTB XMMHUYECKHUX AJIEMEHTOB U UX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIKE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIAY HEOPraHMYECKHMM BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKPBIBATh CYHUIHOCTb: OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OasiaHca
ATUX peakIuii; peaklMii MOHHOro OOMEeHa MyTEM COCTAaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUudl  TUAPOJIM3a;  PEeaKkuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHUYECKUX PEaKIUi ¢ y4ETOM HUX HHEPreTHUUECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PAaBHOBECHSI 0] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTb XUMHUYECKHE PEAKIIUH,
JeKallie B OCHOBE IPOMBIIIJICHHOIO MOJIYYEHHUs] CEpHOM KHUCIIOTHI, aMMHUaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; ILEIECO0OPA3ZHOCTD
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOLIEHMSI PUCK-TI0JIB3a;

C()OPMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUI O MeETOoAax Hay4YHOI'O
NO3HAHUs SIBICHUA NpUpPOAbI — HAONIOJIEHUE, W3MEPEHHE, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIEHHBII ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSACHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPHUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSMUA M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MaT€PUAIbHOTO €IMHCTBA MHUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PacUYEThl: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSIpHAs KOHLICHTPALUD»;
Macchl BEUIECTBA UM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3ddexra
peaklny; 3HAYECHHUsS BOJOPOJHOIO IOKA3aTelsi PACTBOPOB KHUCIOT M LIENOYEH C
W3BECTHOM CTEMEHBIO JAUCCOIMAINK;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTa PEAKLUHU, €CIIH OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BUJE pacTBopa C
OMpeIeIEHHOW MAacCOBOM 10l pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOJIYKTa pEeaklUHuH; OOBEMHBIX OTHOIIEHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  DKCIEPUMEHT  (NpOBEJCHHE  peakuuid  HOHHOrOo  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOIIbI0 HMHAMKATOPOB, HW3YYEHHUE BIMSIHUSA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOW  peakluu, pelieHHue
DKCIIEPUMEHTAJBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
COOJII0/IEHNEM TpaBUil 6€30MacHOro OOpallleHHs C BEIIeCTBaMHU U J1ab0paTOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCIECAOBAHUS, TMPEJICTABIATH B
pa3nuuHOi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OICHUBATh HX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUH: COOJIIOIaTh MPABUJIA TTOJIH30BAHUS XUMUYIECKOM
nocyiol W JabopaTopHbIM O00OpyJAOBaHHWEM, OOpalleHHs C BeEIIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENPHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA >KUBBIC OPraHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3zarens I1JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN ITOUCK
XUMHAYECKOW nH(OpMaLMK B pa3IMYHBIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4YHas
JauTepaTypa, cpeacTBa MaccoBor nHpopManuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XUMHUUYECKYI0 HH(pOpMAIHIO, TIepepadaThiBaTh €€ M UCIIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJIEHHON y4eOHOU 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacoB D1IeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U Kontpoabhbie  TIpaxTuueckmue (uudposbie)
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoTsbI
pecypchbl
Pa3nen 1. Teoperuuyeckne 0CHOBbI OPraHNYeCKON XUMUH
IIpenmer oprannyeckoi
11 xuMuu. Teopus cTpoeHUst 8 bubnnoreka [IOK
' OPraHMYEeCKUX COCTMHEHUN A. https://m.edso0.ru/d69df650
M. bytneposa
Hroro mo pazaeny 8
Paznen 2. YraeBoaopoasl
21 IIpenenbHbIe YIIIEBOAOPOIBI 5 bubnnorexa LIOK
' — QJIKAHBI, IUKJIOATKAHBI https://m.edso0.ru/d69df650
Henpenensuble
2.2 JIEBOJIOPObI: AJIKEHBI 14 1 bubmmotexa LIOK
' YIIICBOAOPOBE ’ https://m.eds00.ru/d69df650
QJIKa/IUCHBI, aTKUHBI
93 ApomaThueckue 3 bubnuoreka LIOK
' YTJI€BOAOPOABI (APEHBDI) https://m.edso0.ru/d69df650
[IpupoaHbIe UCTOUHUKN
24 IJ)IE:I;OI[O 0JIOB U UX 4 bubmmorexa [TOK
' o 7oP https://m.edso0.ru/d69df650
nepepaboTka
["anoreHnpou3BoAHbIE bubmuoreka LIOK
2.5 4 1
YTJIEBOJIOPOJOB https://m.edso0.ru/d69df650



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

Hroro mo pa3aeny 35

Pa3nen 3. Kuciopoacoaep:kamue opraHudeckue coeTuHeHust

bu6nmorexa [JOK

31 | Cruprel. ®cHon 1 1 https://m.eds00.ru/d69df650

KapOoHunpHBIC COSTMHECHUS

3.2 JIbJICTUIbI U KETOHBI. 21 1 bubmuoreka [IOK
' Kap6oHOBbIE KHUCIIOTHI. https://m.eds00.ru/d69df650
Crnosxubie 3¢upsl. XKupbl
bubmuoreka [IOK
. 1
33 | Vrnesomst ° https://m.eds00.ru/d69d650
Htoro mo pazaeny 41
Pa3nen 4. A3oTcoaep:xaniue OpraHnyecKue coeIMHeHust
41 AMuUHBI. AMUHOKHCJIOTBHI. 12 1 2 bubmmoteka [IOK
' benku https://m.edsoo.ru/d69df650
Wroro no pazneny 12

Pa3nes 5. BbicokoMoJ1eKyIsIpHbIE COeIMHEHUS

51 BoicokomoneKyIsspHbIe 5 1 bubnmnoreka [IOK
' COCIUHEHUSA https://m.eds00.ru/d69df650
Hroro mo pazaeny 6
OBUIEE KOJIMYECTBO HACOB 102 3 6
[10 ITIPOT'PAMME



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

11 KIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aeyioB U TeM Kontpoabubie | IIpakTudeckue
n/n Bcero o0pa3oBaTejibHbIE
NMporpaMmbI padoThI padoThI
pecypchl
Pa3znen 1. TeopeTuyeckue OCHOBbI XUMHU
Crpoenue aToma.
[Tepuonnueckuit
3aKOH U Bt OK
1.1 ITepnoanueckas 9 nommotexa I
https://m.edsoo.ru/2dd57f24
CHUCTEMa XUMHYECKHUX
anemenTtoB Jl. U.
MenpaeneeBa
Crtpoenue BeliecTna. B 10K
HOJIMOTEKA
1.2 M 0 11 1
HOroobpasue https://m.edsoo.ru/2dd57f24
BELIECTB
13 XUMHYECKHE 19 1 3 bu6nuoteka [JOK
peakumu https://m.edso0.ru/2dd57f24
Hroro no pazaeny 39
Paznen 2. Heoprannueckasi XuMusi
but6mmoreka [IOK
21 Hemeranst 31 L 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [IOK
22 Merani 23 L 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54

Pa3zgen 3. XuMus u ;KU3Hb



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MeTtonapl mo3Hanus B

bubmmoreka [JOK
. . X
31 RV, SHMIBER o https://m.edsoo.ru/2dd57f24
JKU3Hb
Hroro mo pa3aeny 9
OBIIEE KOJIMYECTBO 10

YACOBIIO ITPOI'PAMME



https://m.edsoo.ru/2dd57f24




HOYPOYHOE IIVTAHUPOBAHUE

DnekTpoHHbIE 3P PEKTH B
MOJICKYJIaX OPraHn4CCKUX

10 KUIIACC
KoumnuectBo yacos
Ne ara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kourpouabubie | IIpakruyeckue A p nupp
n/n Bcero u3ydeHusi oOpa3oBaTe/bHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaueHUE
OpraHUYECKON XHUMUH,
bubnnorexa [IOK
IPEJICTaBICHUE O 1
https://m.edso0.ru/3686e6f5
MHOT000pPa3uu OPraHUYECKUX
COEIMHEHUI
DJIEKTPOHHOE CTPOCHUE aTOMa
nepojia (OCHOBHOE 1
1}3’23613 éEIHoe COCTOSIHHS) 1 bubmorexa [OK
YA ’ https://m.edsoo.ru/Oce6fd4c
BasienTHBIE BO3MOXKHOCTH
aToMa yriepoja
XuMHuueckas CBA3b B
OpTaHUYECKUX COCTMHECHUSIX.
bu6nmoreka [JOK
Mexanu3mbl 00pa3zoBaHUs 1
. https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsI3e
Teopust crpoeHus
. bubnuoteka [IOK
OpPTaHUYECKUX COSAMHEHUN A. 1
https://m.edso0.ru/9e595ch8
M. bytneposa
Buapt usomepun: cTpykTypHas,
IIPOCTPaHCTBEHHAsL. 1 bubmuoreka LIOK

https://m.edsoo.ru/b0e61661



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

COEIMHEHNN

IIpencrapienue o
Kiaccuukanuu u

bu6mmoreka [IOK

6 cHUcTeMaTuyecKast
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakuuii B bubnuoreka [IOK
OpPraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

8 CucremaTu3anus 1 0000IICHHE bubmuoreka [IOK
3HAHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH psiJI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

10 Du3nvecKrue 1 XUMUYECKHE bu6mmoreka [IOK
CBOICTBA aJIKAHOB https://m.edso0.ru/3137711c
Haxoxnenue ajgkaHosB B

11 npupoie. CriocoObl MOaydeHUs bubmorexa TIOK

pHpoE. i https://m.edsoo.ru/259b0a5b
U TIPUMEHEHUE alTKaHOB
[uknoankaHsl: 001mas
dbopMyna, HOMEHKIATypa

12 M30MepHs, 0COOCHHOCTH bu6mmoreka [JOK
CTPOEHHUS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CTIOCOOBI MOTYYESHUS
Y IpUMEHEHHNE

N bubmuoreka IIOK

13 Pemenue pacuéTHbBIX 3a7a49 Ha 1

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyITbI OPraHUIECKOTO
BEIIIECTBA 10 MACCOBBIM JIOJISIM
ATOMOB 3JICMEHTOB, BXO/ISIIHX
B ero cocraB. CucremMaru3anus
1 0000IICHIE 3HAHMIA 110 TEME

AJIKEHBI: TOMOJIOTHYECKUH PsfI,
obmras popmyia,
HOMECHKJIATypa, JJICKTPOHHOE U

bubmnoreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/273b0ale
MoJieKys. CTpyKTypHasi U LUC-
TpaHC-U30MEPHUSI ATIKEHOB
duznyeckue 1 XUMUYECKHE
. bubmuoreka [IOK
15 cBoiicTBa ankeHoB. [IpaBuio
https://m.edso0.ru/21069ccd
MapkoBHUKOBa
16 Cnoco0OsI moTyueHust 1 bubnnorexa [IOK
[IPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckas padota Ne 1 o
17 teMme "[lonydyenue sTuiieHa u bubmmorexa LIOK
v . https.//m.edso0.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenne pacu€THeIX 3a1a4 HA
18 OnpeAeseHue MOJIEKYJIIPHOU bubmuoreka [IOK
(bopMyIIbI OPraHMYECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
AJKagueHbl: CONPSKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmorexa [IOK
19 KyMYJIMPOBAHHBIE.

Oco0EHHOCTH AIIEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuUMHUYECKUE CBOMCTBA bubmuoreka [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
CrniocoOblI nosy4eHus u bubmmoreka [JOK

21
MPUMEHEHHUE aJTKaIMEHOB https://m.edso0.ru/1aa81660
AJIKWHBI: TOMOJIOTHYECKUH
psn, obmas popmyia,

29 HOMEHKJIaTypa, 3JIEKTPOHHOE U bu6mmorexka [JOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (hU3UecKue
CBOMCTBA

23 XuMHUYECKHE CBOMCTBA bubmuoreka [IOK
AJKUHOB https://m.edso0.ru/23493a93
KauecTBeHHble peakiiuy Ha bubnuoteka [IOK

24 .

TPOWHYIO CBS3b https://m.edsoo.ru/7b1c48da

o5 Cnoco0OsI moyueHus 1 bubnmnoreka [IOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Penrenue 3amad: pacu€rs 1o

26 ABHEHUIO XHMquCKOﬁ bubmmorexa [TOK
P https://m.edsoo.ru/5db8e526
peakuuu

97 CucremaTu3anus u 06001IeHNE
3HaHWH T10 TeME
ApeHBI: TOMOJIOTHYECKUH P,
oOmas popmyina,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuoreka LIOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoJIa,
ux (pU3HYECKUE CBOMCTBA

29 XHUMHYECKHE CBOMCTBA apEHOB: bubmuoreka [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

PCaKkru 3aMCIICHUA

https://m.edsoo.ru/a44alaed

30

XUMHUYECKHUE CBOMCTBA apEHOB:
PEeaKIMK MPUCOSANHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH301a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oco0eHHOCTH XUMUYECKHUX
CBOWCTB CTHpOIA

Bbubmoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THeIX 3a1a4 HA
OIIpECIIEHNE MOJIEKYJIIPHOU
(GopMyITBI OPraHUIECKOTO
BEILIECTBA

bubmuoreka [IOK
https://m.edsoo.ru/53461a2c

33

Crioco0bl oTy4eHus u
IpUMEHEHHUE apeHOB

bubmnoreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnueckast cBI3b MCKOY
Pa3IMYHBIMH KJ1aCCaMU
YTIIEBOOPOIOB

35

Pacuérel no ypaBHEeHUAM
XUMHYECKHUX PEAKIIU.
Cucremaruzanus 1 0000IIIeHIE
3HaHUH 110 TEME

36

IIpuponnsiii ras. [lomyrasie
HE(TSHbIE ra3bl

37

KameHHBIi1 yroJib ¥ IpOTyKThI
ero nepepadoTKu

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenue
MPOJYKTOB NepepaboTKu
HedTH

bubmuoreka [IOK
https://m.edso0.ru/21f9de78

39

I'enernueckas cBsA3b MEXIY



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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Pa3IMYHbIMU KJIaCCaMU
YTJIEBOJIOPOIOB

40

["anoreHOnpou3BOIHbIC
YIJIEBOAOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKLIUK 3aMEIICHHSI
rajoreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

Jle¥icTBue 1mIeIouYe Ha
raJIOTeHIIPOU3BOIHBIE.
Bsaumoneiictsue
JIHUTaJIOreHaIKaHOB ¢ MarHUEM
1 [IUHKOM

42

Cucremaruzanus u 00001IeHIEe
3HaHUH 10 pa3zeny
"Vraesogopozs!"”

bubmnoreka [IOK
https://m.edso0.ru/20e89f22

43

KonTposabHas pabota no reme
"Vraesogopozs!"”

bu6mmoreka [JOK
https://m.edso0.ru/95c¢9e298

44

[TpenenbHbIE OHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKUH PSIIL,
obmas popmyia, cTpoeHne
MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa,
kjaccupukanus, pusnueckue
CBOICTBa

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOMCTBA
MPEAEIbHBIX OAHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edsoo.ru/26ee34fe

46

Crioco0bI nostyueHust u
HpUMEHEHHE 0THOATOMHBIX
CIIUPTOB

Bbu6mmoreka [JOK
https://m.edso00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[IpocTeie 3¢upsr:
HOMEHKJIaTypa U U30MepHs,

bubmoreka [JOK

47
0COOEHHOCTH (PU3NYECKUX U https://m.edsoo.ru/c2c788b2
XAMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

STWJICHIJIMKOJIb U TIITUIEPUH, UX bubmuoreka [IOK

48
du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOslI nony4eHus u

49 MPUMEHEHNE MHOTOaTOMHBIX bubmmorexa [TOK

P https://m.edsoo.ru/d12e567d
CIIHPTOB
DeHOo: CTPOEHUE MOJIEKYJIBI,
50 (du3HYeCKre CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
Toxcu4HOCTH (peHona
bu6mmoreka [IOK
51 X i
MMHECKHE CBOFCTRA (erora https://m.edsoo.ru/037ca5f9

59 Cnoco0OsI moTyueHust 1 bubnnorexa [IOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne sxcnepuMeHTaNbHBIX bubnmoreka [IOK
3aaa4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denomnbr"

54 CucremaTu3anus u 06001IeHHE bubnmorexa [IOK
3HAHUM 110 TEME https://m.eds00.ru/1810ch9b
ANBAETUABI U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

N Bbu6mmoreka [JOK

55 KapOOHUIIBHOH TPYIIIIbI;

TOMOJIOTHYECKHUE PSiJIbI, 00II1as
dbopmyna, u3oMepus u

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

56 buznyeckue CBOMCTBA; bubmorexa TIOK
’ https://m.edsoo.ru/c887425¢
peaKIuu MPUCOCTUHEHHUS
Peakiuu okucaCHUS U
57 Ka4yeCTBEHHEIE PEAKIIUNA bubmmorexa LIOK
P https://m.edsoo.ru/a393baa9
aJbJETUIOB U KETOHOB
58 Crioco0sbI MoTydeHus bubnnoreka [IOK
albJCTHI0B U KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE ITPEICITbHBIC
59 KapOOHOBBIC KHCIJIOTHI, bubmnoreka [IOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fec0b113
MOJICKYJI
M3omepus 1 HOMEHKJIaTypa
p P bu6nmoreka [JOK
60 KapOOHOBBIX KUCIIOT, UX
. https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
61 [IPEIENbHBIX OJJHOOCHOBHBIX bubmmorexa LIOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCo0EHHOCTH CBOICTB
62 MYpPaBbUHOMN KUCJIOTHI. bubmuoreka LIOK
MHuorooGpa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0CHHOCTH CBOMCTB:
HENpeeNbHBIX U
bu6mmorexa [IOK
63 apoMaTHYeCKUX KapOOHOBBIX,

JTUKApOOHOBBIX,
THUIPOKCUKAPOOHOBBIX KHUCIIOT.

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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IIpencraBurenu BbICIIMX
KapOOHOBBIX KHUCIIOT

ITousrue o IIPpOU3BOJHBIX

Bbu6moreka [JOK

64
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u
65 IIPUMEHEHNE KapOOHOBBIX buommorexa LIOK
https://m.edsoo.ru/7c065c9d
KUCJIOT
Crnoxwnble 3¢upsr:
TOMOJIOTHYECKHH psijI, o01as bubmuoreka [IOK
66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Du3nvecKrue U XUMUYECKHE bu6mmorexka [JOK
cBoMcTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 10O
YPaBHEHUIO XUMUYECKOU
68 peaxIuu, Ha onpeeeHue
MOJIEKYJISIPHOM (OpMYyJIBI
OpPTaHMYECKOTO BEIIeCTBA
[IpakTuueckas padbora Ne 3.
69 Pemienue sxcnepuMeHTaNbHBIX bubnmoreka [IOK
3agau o Teme "Kap6oHoBbIe https://m.edso0.ru/486671fb
KUcHoThl. CrioxHbIe 3PUpHI"
Kupsl: ctpoenue, puznueckue
70 u XIEMI/I‘-ICEKI/IC CBO(I?;ICTBa bubmmorexa [IOK
https://m.edsoo.ru/al9c5b98
(ruapoinus)
OCoOeHHOCTH CBOMCTB KHUPOB,
Bbu6mmoreka [JOK
71 COJIEpPKAIIMNX OCTAaTKA

HEMPECACIBbHBIX KXUPHBIX

https://m.edsoo.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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KUCHOT. JKUpbI B pupoie

Mp11a Kak COJIM BBICHTHX
Kap6OHOBBIX KHCJIOT, UX

bu6mmoreka [IOK

72 Motoiee nerctue. [lonsrue o
meed https://m.eds00.ru/3c566565
CHHTETUYECKHUX MOIOITUX
cpeactax (CMC)
I'eneTnveckas cBS3b
73 YIJIEBOIOPOAOB U bubnnoreka [IOK
KHUCIJIOPOJICOICPIKAITUX https://m.eds00.ru/56790c96
OpPraHWYECKUX BEIIECTB
74 Pacuérel 1o ypaBHEHUAM
XUMUYECKHUX PEaKLnn
75 Cucremaru3zanus 1 00001ICHHE bu6mmorexka [JOK
3HAHUMU 110 TeME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
YIJI€BOJIOB U KJIacCcU(UKaLIUS bubnuoreka LIOK
76
YII€BOIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
HoJIcaxapubl)
MoHocaxapuibl: pu3n4eCcKre
7 CBOMCTBA If HJ:XO)E)ILCHI/IC B bubmorexa TIOK
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue TII0KO03bI, €€
78 3HAYEHUE B bubmuoreka [IOK
JKU3HEAEITEITbHOCTH https://m.edsoo.ru/5e61122d
OopraHusmMa
Mcaxapujbl: caxaposa,
A U P bubmuoreka IIOK
79 MaJIbTO3a U JIAKTO34.

Haxoxnenue B npupoje u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHUC JUCaAXapHUI0B

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, GU3NUECKUe U

Bbu6moreka [JOK

80 XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
pUMEHEHHE
81 [TonsiTre 06 NCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemrenne pacueTHbIX 3a71a4 Ha
ompeeseHue 10U BbIX0aa bubnnoreka [IOK
82
IIPOJIYKTa PEAKLIUH OT https://m.edsoo.ru/7fde47ef
TEOPETUUYECKH BO3MOXKHOTO
83 CucremaTtu3zanus u 06001IeHNE bubnuoteka [IOK
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KontponbHas pabora 1o reme
84 "KI/ICJI;)O 0JICO I; YKaIue bubmorexa [OK
POACOACP2AlL " https://m.edso0.ru/42c6678e
OpraHUYECKHUE COCANHEHUS
AMUHBL: K1accudukams,
CTPOCHUE MOJIEKYII, 001IIas
85 q);) N I/I3OM€yI/I${ bubmuoreka [IOK
pMyIa, pH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nveckue
CBOMCTBa
86 XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
ann(paTHIEeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOEHNE aHWIINHA,
87 0COOCHHOCTH XUMHYECKUX bubmiorexa [OK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMITUHA
88 CrniocoOslI nosydeHus u bubnmoreka [JOK

pUMEHEeHHE anu()aTHIECKUX

https://m.edsoo0.ru/eal38763
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aMHUHOB

AMUHOKUCIIOTEL:
HOMEHKJIATypa U U30MepHs,

bu6mmoreka [IOK

89 M3UYECKUE CBOMCTBA.
¢ https://m.edsoo.ru/d1773e80
OTtnenbHBIC TPEICTABUTEIHN Ol
aMUHOKHCJIOT
XHUMHYECKUE CBOMCTBA
aMHUHOKHCIIOT, MX
bubmuoreka [IOK
90 OMOJIOTHMYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
THIPOIIU3 TICTITHIOB
o1 benku kak npupoaHbIe bubnuoreka LIOK
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB https://m.edso0.ru/429e9899
bu6nmoreka [JOK
92 XuMHUecKue CBOMCTBA OCITKOB
https://m.edsoo.ru/6237306d
A3oTconepxaiue
TeTepOIUKINYECKIE
bu6mmoreka [IOK
93 coenuHeHus. HykinenHoBbie
https://m.edso0.ru/521d1431
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ouosnoruveckas poib
[IpaxkTuueckas padora Ne 4.
Pemenue sxcnepruMeHTaIbHBIX
bu6mmoreka [JOK
94 3a/1a4 10 TeMe
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaliue
OpPraHNYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemienune skcnepuMeHTAIbHBIX bubnuorexa LIOK

3aga4 no treMe "Pacno3HaBanue
OpPraHUYECKUX COCTUHEHUM"

https://m.edsoo.ru/bde3fdf6
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KonTtponpHas paboTa o teme

Bbu6moreka [JOK
IIA

% SoTeoAepatitie " 1 https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIC TTOHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHUN U METOABI UX 1 Bubmiorexa LHOK

https://m.edsoo.ru/7aa63ebd
CHHTE3a —ITI0JIMMEPU3aIUs U
MTOJIMKOHACHCAIUS

08 [Inactmacchl. YTunuzauus u 1 bubmnoreka [IOK
nepepaboTKa MIacTuKa https://m.edso0.ru/82242e0f
DI1acTOMEpHI: HATyPaTbHBIHN

99 CI/IHTeTI/I‘lepCKI/Ie K'Z ; u 1 bubmorexa HOK

YAYKH. https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunrernyeckue. [lomumepst https://m.edso0.ru/5963a601
CIEIHAILHOIO Ha3HAUCHUS
[TpakTuyeckas padora Ne 6.

Pemienne skcnepruMeHTaIbHBIX bubnnoreka [IOK

101 " 1
3aga4 no teMe "Pacno3naBanue https://m.edsoo.ru/3aebd77a
IJIaCTMACC ¥ BOJIOKOH"

O0001IeHe U CUCTEMaTH3 AL

102 M3Y4YEHHOT0 MaTepHaiia 1o 1 bubnuorexa LIOK
Teme "BhICOKOMONEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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11 KIIACC

KoauuecTBO 4acoB

DJIeKTPOHHBIE
Tema ypoka Konrpoasubie | Ilpakrnuyeckue Hata unpposbIe
Bcero paGoThi paorE! u3ydeHnsi oOpa3zoBaTesibHbIE
pecypchbl
AtoMm. CocTaB aTOMHBIX fJIEP. 1 bubnuoreka [IOK
Xumuueckui 3nemeHT. M30Tonsl https://m.edsoo.ru/59c112ee
CTtpoeHue 3IeKTPOHHBIX 0007I04eK 1 bubnuoreka LIOK
aTOMOB, KBAaHTOBEIC UK CJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMuueckux 1 bubmnoreka [IOK
951eMeHTOB (S-, p-, d-, f-omemenTHI) https://m.edso00.ru/61294af9
Pacrnipenenenue 351eKTpOHOB 110 1 bubnuoreka LIOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJeKTpOHHbIE KOHPUTypaIH
ATOMOB 3JIEMEHTOB B OCHOBHOM U 1 bubmmorexa [IOK
BO36Y/KIEHHOM COCTOSHHI https://m.edso0.ru/8149e846
DNeKTPOHHBIE KOH(PUTYpaIlUun 1 bubnnoreka [IOK
HMOHOB. DJIEKTPOOTPULIATEIBHOCTh https://m.edsoo.ru/a0764b24
[lepronnueckuii 3aKOH U
[Mepuoauueckast cuctema
XUMHU4YEeCKHX 3aeMeHToB Jl. U. 1 EH@_I/I;IOTC dKa HO/I; 6957¢01
MeHnpeneesa, CBSI3b C COBPEMEHHOM {tps./Am.cdsoo. /1692 /¢
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI
CBOMCTB XUMUYCCKHX JJICMCHTOB U 1 Bbubnmoreka [JOK

00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BEIIECTB MO IpyInaM u

https://m.edsoo.ru/f8468927
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nepuojam

Cucremarusanus 1 00001eHmne

Bbubmoreka [JOK

9 .
3HAHUM IT0 TEME https://m.edsoo.ru/8fad2942
Buasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
. bubmoreka [JOK
10 KOBaJICHTHOM CBsA3U. Bomopoanas
https://m.edsoo.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJIEICTBUSA
BaneHaTHOCTE 1 BaJICHTHBIC
1 BO3MOKHOCTH aTOMOB. CBSI3b bu6mmoreka [JOK
ANEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
WX TEOMETPUYECKUM CTPOCHHEM
[IpencraBneHus 0 KOMIIEKCHBIX
12 COEIMHEHUSX: COCTAB U bubmmorexa [IOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoJIeKyIsIpHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHUS. THIIbI bubnnorexka LIOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
14 [IpencraBinerHne 0 KOIOWIHBIX bubmiorexa [OK
P https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACKIIIICHHBIE
15 1 HEHaCBIIIIEHHBIC, PACTBOPUMOCTD bubmmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoOb! BEIpaKEHUS bubnnorexa LIOK
KOHLIEHTPALWU PaCTBOPOB https://m.edsoo.ru/328e653a
17 Pemenue 3amad ¢ UCIIOIB30BAHUEM bub6mmoreka [IOK
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IIOHSTHH "MaccoBas HOIg
pacTBOpPEHHOTO BelecTna",
"MoOJIsIipHasi KOHIIEHTparus'"

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

Knaccudukanus n HomeHkIaTypa

bu6mmoreka [IOK

18
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3amus 1 00001eHHE Bbubmoreka [JOK
3HaHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponpsHas pabora mo Temam
"Crpoenue atoma. [lepuognueckuit
20 3aKkoH u [lepuonnueckas cucrema bubnnoreka [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CtpoeHue BelleCcTBa.
Muoroob6pasue BemiecT"
Knaccudukamnms xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpTraHWYECKON XUMHUH. 3aKOH bubnnorexa [IOK
COXpAHEHHUsI MACCHI BEUIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXpaHEHHUs U NMPEeBpaIICHUs
SHEPTUH IPH XUMUIECKUX PEAKIIAIX
TenoBbie 3 PeKThI XUMHUUECKUX
22 eakui. TepMOXUMHUUYECKUE bubmmorexa LIOK
p P https://m.edsoo.ru/d1db86da
YpaBHEHHSI
Boruncnenus mo ypaBHeHUAM
23 XUMHUYECKHUX PEaKIHid 1 bubmmorexa [TOK
p https://m.edso0.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHHUSIM
CKOpOCTbh XMMHUYECKOH peaKluH, €€
24 3aBUCUMOCTB OT Pa3IMYHBIX

daxTopoB. Karanus u kaTamm3aTopbl
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T'omorennsie u reTCPOrcHHbIC

25
peaxuu
[TpakTrueckas padora Ne 1 mo teme
26 "Bistaue pa3auvHbIX (aKTOPOB Ha bubmorexa OK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEaKIIuu
97 OO6paTtumbie U HEOOpaTUMBbIE bubnmoreka [JOK
peakunn. XMuMHYECKOE pABHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckast pabora Ne 2 mo reme
)8 "BiusiHue pa3nuyHbIX GakTOpPOB Ha bubmuoreka [IOK
MOJIOYKEHUE XMMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DIEKTPOIUTHYUECCKAS TUCCOIMALIHS.
29 CI/IJ‘ILHII):Ie U ciabbie SieKT EJ'II/I”IL-“ILI bubmmorexa LIOK
P ' https://m.edsoo.ru/5f766bdf
CreneHp auccoyanuu
HNonnoe npoussenenue Bojabl. Cpena
30 BOJIHBIX laDCTBO §B BonoﬂozszII)ﬁﬂ bubmioreia [IOK
P POB. P https://m.edso0.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakuuu,
31 MPOTEKAIOIINE B PaCTBOPaX bubmorexa [OK
P P P https://m.edsoo.ru/09d5a9bd
AIIEKTPOJIUTOB
[TpakTiueckast pabora Ne 3 o Teme
32 "XuMHUYecKre peakiui B pacTBOpax bubmorexa [OK
" https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIMTOB
OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
33 eakIUu. BaxxHeiime OKUCIUTENN U Eubmorexa HHOK
P i https://m.eds00.ru/56226060
BOCCTAaHOBUTEJIH
34 Merton 351eKTPOHHOTO (371€KTOHHO- bubmuoreka [IOK

MOHHOTO) OanaHca

https://m.edsoo.ru/fb691387
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35 DIIEKTPOJIN3 PAaCTBOPOB U PACILIABOB bubnuorexa LIOK
BEIIICCTB https://m.edso0.ru/93fh97d2

36 Pemenue 3a1a4 pa3IMuHbIX THIIOB bubmorexa [OK

Aatp https://m.eds00.ru/5a859d16

37 Pemienue 3ama4d pa3andHbBIX THIIOB bubmorexa [OK

atp https://m.edsoo.ru/5afa265d
Cucremaruzanus u o0001eHue
. " bubnnoreka [IOK
38 3HaHHUM 1o Teme "XuMuyecKue
" https://m.edso0.ru/c161eb85
peaxyu

39 KonTponbhas pabora o Teme bubnuoreka [IOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
ITonoxxeHnrve HEMETAIOB B
[Tepuoanueckoii cucreme

40 XHUMUYECKHX dJ1eMeHTOoB 1. 1. bu6nmoreka [JOK
MenpeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs ux aToMoB. duznveckue
CBOMCTBA HEMETAIJIOB
AmoTponust HEeMeTauIoB (Ha

41 npuMepe KUCIopoa, cepsl, pochopa brbmorexa [OK

’ ’ https://m.edsoo.ru/ef92c91c
U YIJIEpOJIa)

42 Bognopon: nonyuenue, pusndeckue u bubmuoreka LIOK
XUMHYeCKHe cBoucTBa. ['mapunsl https://m.edsoo.ru/0aa8f613
lajnoreHsl: HaXOXACHUE B IIPHUPOIE,

43 CIOCOOBI TOTyYEHUs @HSHHI;CIF()I/IG u bubmmorexa [TOK

ye . https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
I"anorenoBonopoasl. Baxxunenme
bub6mmoreka [IOK
44 KHCJIIOPOACOAEPKALLNE COETUHEHUS

TraJJIOr€HOB

https://m.edsoo.ru/6b3255e6
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JlaGopaTopHbIe U IPOMBIIIICHHBIE
CHOCOOBI IOJTYYCHHUS TaJIOTCHOB.

bu6moreka [JOK

45
[IpuMeHeHue rajnoreHoB U Ux https://m.edsoo.ru/6971aca4
COEIMHEHNN
[IpaxTuueckas padora Ne 4.
46 Penienue skcriepuMeHTaIbHBIX 3a/1a4 Bubmorexa IJOK
" " https://m.edsoo.ru/8b26fecd
o Teme "I"ajmoreHsl
Kucnopon: mabopaTopHbie 1
MIPOMBIIIICHHBIE CITOCOOBI
bubmuoreka [IOK
47 NOJy4YeHUs1, PU3NIECKUE U
. https://m.edsoo.ru/c8abc36a
XUMUYECcKHe cBorcTBa. O30H.
[IpuMeHeHue Kkucnopoaa u 030Ha
bubmuoreka [IOK
4
8 Oxeret u mepoxkcr et https://m.edso00.ru/5¢8816a0
49 PCHICHI/IG 3aa4 pa3JIMYHbIX TUIIOB BI/I6J'H/IOTCK3 L[OK
ladp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKICHUE B IPUPOJIE,
50 CH(I))CO6LI HOJ‘IH eHUS (pII)/BEII{I;CKHe u bubmmorexa [IOK
i o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6mmoreka [JOK
1
> Ceposonopox, cymbumet https://m.edso0.ru/7c875999
Kucnopoaconep:xkaiime coeInHeHUS
52 cephl (I;C§6GEHIZ)CT;IH CBOP'ICTE cepHoi Eubmorexa HOK
PPl p https://m.edsoo.ru/8cfa2548
KHCJIOTHBI
[TpakTiueckast paborta Ne 5.
53 Pemenne sxcriepuMeHTAILHBIX 3a0a4 bubnmorexa HOK
" P . " https://m.edsoo.ru/0afb05e4
no teme "Cepa u €€ coeIMHEHUs
54 A30T: HaX0XJACHUE B IPUPOJE, bubnmoreka [JOK

CHOCOOBI MOJTy4eHUsI, PU3UUECKUE U

https://m.edsoo.ru/badd2255
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XUMHYECKHE CBOMCTBA. AMMHMAK,
HUTPUIBI

Kucnopoacoaeprkaniue coeiMHEHUS

bu6mmoreka [IOK

. Ocob i

> asora UCO CHHOCTH CBOHCTE https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [Ipumenenue a3ora u ero bubnmoreka [JOK
COCTMHEHUI. A30THBIC y100pEeHUS https://m.edso0.ru/129f5059
docdop: HAXOKAECHUE B IPUPO/IE,

57 CIocoObI MoNTyueHus, GU3ndecKue u bubmuoreka [IOK
XUMu4eckue cBorictBa. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((i)) e(bxcz ne kucnotel. Conun bubmmorexa LIOK

p Ii prratt ’ https://m.edsoo.ru/c7a2d429
dhochopHON KUCIIOTHI
IIpumenenue gocdopa u ero
59 cope WHEHUI goc(g)op HbIE bubmmorexa [IOK
A ’ p https://m.edsoo.ru/a218070a
ynoOpeHus
[IpakTuueckas pabora Ne 6.

60 Pemrenne s3xcniepuMeHTaNBHBIX 3a/1a4 bubnnoreka LIOK
no Teme "A30T u hocdop u ux https://m.edsoo.ru/8175ac3f
coeuHeHus"

Yrnepon: HaX0XIEHHE B IPUPOJIE,

61 IOTPONHBIE MOAU(DUKALINY; bubnuoreka LIOK
buznyecKkue 1 XUMHUYECKHe https://m.edsoo.ru/1eb19f9e
CBOMCTBA, TPUMEHEHHE
Oxcup yriaepoaa(ll), oxcu

A yraepoza(l) A bubnmoreka [JOK

62 yriepona(IV), yronpHas kucinora u

e€ coim

https://m.edsoo.ru/dba58adf
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bubmoreka [JOK

63 Pemenue 3a1a4y pa3IMyHbIX TUTIOB httos://m.eds00.ru/6029b609
Kpemunii: HaxoXXaeHHUE B IIPUPOJIC,
64 05000651 II0JI CHHI/ISI (bHSH‘E)eCI:I)(I/Ii i bubmmorexa LIOK
YACHIL, https:/m.eds00.ru/143558ab
XUMHUYECKHUE CBOWCTBA
65 Oxkcua kpemuusa(IV), kpemuueBast bubnuorexa LIOK
KHCJI0Ta, CUJIUKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHUs 1 €ero bubnnoreka [JOK
66 coeaunennii. CTekso, ero https://m.edso0.ru/393cdacO
MOJIy4eHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3amay pa3IiMuHbIX TUITOB bubmmorexa [IOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IICHHE bubmuoreka [IOK
3HaHui o teme "Hemeramasr" https://m.edsoo.ru/6e864db5
69 KonrtponbHas pabota 1o teme bubnuoreka LIOK
"Hemeramnsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHOM bubnuoreka LIOK
paboThl, KOPPEKILIHSI OIINOOK https://m.edsoo.ru/2b7e9510
[TomoxeHne MeTaioB B
IIepuonnueckoii cucreme
7 XHUMUYECKHX DJIEMEHTOB. bu6mmoreka [JOK
Oco0eHHOCTH CTPOCHUS https://m.edso0.ru/9839c16c
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJUIOB
OO6mmue ¢puznueckre CBOMCTBa
72 MeTasuioB. [[puMeHeHEe METaIOB B bubmorexa TIOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHHUKE
73 CmuaBsl MetasuioB. Kopposus bubnmoreka [JOK
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MCTaJlJIOB

https://m.edsoo.ru/42b872e3

bu6mmoreka [IOK

74 Penienue 3agay pa3iuuHbIX THIIOB
p https://m.edsoo.ru/e3de37b6
DIJIEKTPOXUMHUYECKUH Psif
. bu6mmoreka [IOK
75 HarpspKeHud MetaiioB. O0mme
https://m.edsoo.ru/94eb377a
CIOCOOBI MOJYYEHUS] METAJIJIOB
OO011as XxapaKTepPUCTHKA METAJIIIOB
|A-rpynnel [lepuoauyeckoit
CHUCTEMbl XUMHYECKHUX AJIEMEHTOB.
. Ny bu6mmorexa [JOK
76 Harpwuii u kanuii: moiydyeHue,
https://m.edsoo.ru/e12c26b3
(dU3HYECKUE M XUMUYICCKHEC
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCAMHCHUHN
OO01mas xapakTeprucTUKa METaIIOB
IHA-rpynns [lepuoanueckoit
CHCTEMbI XUMHYECKHUX DJIEMEHTOB.
N .. bubmuoreka [IOK
77 Maruuil ¥ KaJIbLIUI: [TOJyYEHHUE,
https://m.edsoo.ru/7c3e49c0
bu3nYecKue 1 XUMHYECKIE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIECTB U UX COCAMHCHUIN
78 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
ATIOMUHUH: IOJTy4YEHHE,
bu6mmorexa [IOK
79 bu3HYeCKue U XUMUYECKHE
. https://m.edso0.ru/0e79b266
CBOMCTBA, IPUMEHEHUE
AMpoTepHbIe cBOMCTBA OKCHIA U
80 TUAPOKCH/IA ATFOMUHMUS, Bbubmmoreka [JOK

TUIPOKCOKOMILIIEKCHI aIIFOMUHHUS, UX
pUMEHEHHE

https://m.edsoo.ru/5d12d318
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Pemenne 3ala4 pa3JIMYHbIX TUIIOB

[TpakTuueckas padota Ne 7.
Pemenue sxciepuMeHTabHBIX 3a/1a4

Bbubmoreka [JOK

82
1o TeMe "MeTaibl IJIaBHbIX https://m.edsoo.ru/27a4af43
noarpynn"
OO61as xapakTeprucTUKa METaNIOB
83 no6ouyHbIX oArpymi (b-rpyrmm) bubnuoreka [IOK
[Tepuoanueckoit cucTemsl https://m.edso0.ru/610d7431
XUMUYECKHUX AJIEMEHTOB
DuU3NYECKUE N XUMUICCKHEC
84 CBOICTBa XpOMa M €ro COCAUHCHUM bubmorexa OK
p ’ https://m.edsoo.ru/9911bef3
UX MPUMEHEHHE
Baxwuelinme coeIMHEHNS] MapraHua.
85 [TepmaHraHat kanus, ero ’ brbmorexa [OK
P 5 https://m.eds00.ru/039d69c8
OKUCTTUTEIBHBIE CBOWCTBA
Ou3nyecKue 1 XUMUIECKHE
86 CBOMCTBA )KeJie3a U €ro COeUHEHUH. bubnnoreka [IOK
ITony4yeHnue v NpUMEHEHNE CIIABOB https://m.edsoo.ru/1b7f8741
Kenesa
Du3nYeCKue 1 XUMUIECKHE
87 CBOMCTBA MU U €€ COeTMHEHUMN, NX bubmmorexa [TOK
A A ’ https://m.eds00.ru/2bc0f954
IpUMEHEHHE
duznyecKkue 1 XUMUICCKHE
88 CBOMCTBA I[IMHKA U €r0 COEAUHEHMUI, bubmuoreka [IOK
UX IPUMEHEHUE. https://m.edsoo.ru/b1f2beal
M1 IpOKCOKOMITIIEKCHI ITMHKA
89 [TpaxTuueckast pabora No 8. bubnmoreka [JOK

Pemenne SKCIICPUMCHTAIIbHBIX 3a/1a4

https://m.edsoo.ru/a6e352ea
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1o Teme "Meraibl H0O0YHBIX
noarpymmn"

90 Pemenue 3a1a4 pa3audHbBIX TUTIOB bubmmorexa TIOK
AP https://m.eds00.ru/a8h83d83
O00011eHE U cCHUCTEMAaTU3ALIIS
91 M3Y4YEHHOTO MaTepuaa 1o TemMe bubmorexa [TOK
" Y " P https://m.edsoo.ru/e91fe975
Meranibl
92 KonTponbhas pabora 1o Teme bubnuoreka [IOK
"Meranbr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIbHOM bubnuoreka LIOK
93
paboThI, KOPPEKLIUS OMNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecieueHun
94 YCTOMYMBOTO Pa3BUTHUSA bubnnoreka [IOK
yenoBeuyecTBa. [IoHATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1f0
METO/1aX UCCIEAOBaHUS BELIECTB
Hay4HbIe MpUHIIUTIBEI OpTaHU3aANN
95 XUMHYECKOIO IIPOU3BOJICTBA. bubnuoreka LIOK
[TpombIiieHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BXKHEUIITNX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpYXKaroIlel Cpesbl U €ro brbmorexa [OK
by P https://m.edso0.ru/9f11bf51
MOCIIEACTBUS
97 XHMHUA U 310pOBBE YEIOBEKA. bubnnorexa LIOK
JlexapcTBeHHBIE CpEenCTBA https://m.edso0.ru/a6552721
Xumus nuny. Ponb XumMuu B
98 obecreueHnn MUIIEeBON brbmorexa [OK
https://m.edsoo.ru/1f7b5hd2
0e30macHOCTH
99 Kocmernueckue u nmapgromepHbie bubmuoreka [IOK



https://m.edsoo.ru/a8b83d83
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cpeactsa. beitoBas xumus

https://m.edsoo.ru/da42d5a9

XUMHUS B CTPOUTENILCTBE.

. bu6mmoreka [IOK
100 BaxHneiimume cTpouTesbHbIE U 1 httos://m.eds00.ru/61669003
KOHCTPYKIITMOHHBIE MATEPUATIBI
XUMHSA B CEJIHLCKOM XO35MCTBE.
101 Opranuyeckue 1 MUHEpaJIbHbIE 1 bubmmorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucremaTu3anus 1 0000IICHHE 1 bubmuoreka [IOK
3HAHUHU II0 TEME https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOI'PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHNS K PeIMETHBIM pPe3yJIbTaTaM 0CBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

Biianenue cucreMoil XUMUYECKUX 3HAHUM, KOTOpast BKJIKOYAET:

OCHOBOIIOJIATAIOUINE TOHATHS (XUMHUYECKUH 3JI€MEHT, aToM, H30TOIIbl,
ANIEKTPOHHAsI 000JI0UKA aToMa, S-, p-, d-3JICKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aroMa, MHOH, MOJIEKyJa,
BAJIEHTHOCTb,  3JIGKTPOOTPHULIATEIBHOCTh,  CTENEHb  OKUCJICHUS,
XUMHUUYECKasi CBsI3b (O- W T-CBSA3b, KPAaTHBIE CBSI3U), TMOpUAM3ALUSL
aTOMHBIX OpOWTaNel, KpHUCTAUTUYECKas pemeTKa, MOJb, MOJISpHas
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLEHTPALUs, PacTBOPbI
(MCTUHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIIIEPOAHBIH
cKeneT, (YHKIHMOHAIBHAs TPYIIa, pPaguKall, HW30MEphl, CTPYKTypHas
dbopmyna, wuzomepus  (CTpyKTypHas,  TeoMmeTpuyeckas  (Iuc-,
TPAHCU30MEpHsI), TOMOJIOTUYECKUN psii, TOMOJIOTH, YIJIE€BOJIOPOIHI,
KHCJIOPOA- M a30TCOJepKalllie COEJUHEHUs, OMOJOTHYECKH aKTHUBHbBIE
BellecTBa (yriaeBo/ibl, )KUPbI, OEIKN), MOHOMEp, TIOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSAUHEHMSI, KPEKUHT, PUPOPMUHT, TUIIbI
XMMUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble 1 HEOOpaTUMbIE), PACTBOP, DJIEKTPOIUTHI, HEIJIEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] AUCCOLUAIMS, CTENEHb JUCCOLMALNN, OKUCIUTED,
BOCCTAHOBUTENb, JJIEKTPOJIN3, CKOPOCTb XHMHUYECKOM  PEAKIMH,

XUMHUYECKOE PaBHOBECHE)

TEOPUM U 3aKOHBI (TEOpPUsT XMMHYECKOTO CTPOEHUSI OpPraHU4YEeCKUX
BemectB A.M. BytiepoBa, Teopus 3IEKTPOIUTUYECKON THUCCOLMAIUU,
[Tepuonnueckuit 3akon J[.M. MeHneneeBa, 3aKk0H COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUU SI3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHMS, JIEKAIIUE B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHUYCCKUX HBJ’IGHI/II\/'I, COBpeMeHHBIe HpeleTaBJ'IeHI/ISI (0] CTpO@HI/II/I

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM W HAAMOJICKYJISIPHOM YPOBHAX

Kon
NpoBepPsSIEMOro
TpedOBaHUs

1
11
12
13

npeaCTaBJICHUA (6] MEXaHHU3Max XUMHNYCCKHUX peaKuHﬁ,

TCPMOJUHAMUYICCKUX n KHHCTHUYCCKUX 3aKOHOMCPHOCTAX nx




MMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHH, JUCIICPCHBIX CUCTEMAX

14

(dakToNOrHUeCKue CBEACHHS O CBOWCTBAaX, COCTaBe, IONYYCHHH U
0€30IaCHOM  HCIIOJIB30BAHMM  BAKHEWIIMX  HEOPTraHUYECKUX  H
OPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JESITeIHHOCTH

YCJIOBCKa

15

oO1Me HayyHble IPUHLMIIBI XMMUYECKOIO MPOU3BOACTBA (Ha IpUMEpe
IPOU3BOACTBA CEPHOIl KUCIIOTHI, aMMMaKa, METaHOJa, IepepaboTKu

HeTH)

CdopMupoBaHHOCTh YMEHUH BBISBIIATD:

2.1

XapPaKTCPHBIC IIPHU3HAKU n B3aMMOCBA3b HU3YUYCHHBIX HOHHTHﬁ,
IMPUMCHATH COOTBCTCTBYIOIIME IIOHATHA IPHU OIMMCAHUHU CTPOCHUSA U

CBOMCTB HCOPIraHUYCCKUX U OPraHUYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHYECKUX 3HAHWUU C TMOHSTHAMHU U TPEICTABICHUSIMH
JIPYTrUX MPEAMETOB g 00Jee OCO3HAHHOTO IMOHMMAaHUS U OOBSICHEHUS

CYIIHOCTHU MAaTCPUAJIBHOTO CANHCTBA MHPaA

C(bOpMI/IpOBaHHOCTB YMCHU UCIIOJIb30BATh:

3.1

HAauMMCHOBaHUA XHMHUYCCKHX COC,I[I/IHeHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TeopeTqucxoﬁ n HpHKJIaIIHOﬁ XUMHUU W TPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIMWXCA K H3YYCHHBIM KJIacCaM OpPraHu4CeCKux U

HEOPraHWYECKUX COCTUHEHUN

3.2

XUMHUYECKYIO CUMBOJIMKY JJIi COCTaBJICHHUS (OpPMYJ HEOPraHMYECKHX
BEIIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OPMYJI OPTraHUYECKUX BELIECTB

ChopMHpOBaHHOCTH YMEHHS KJIAaCCU(UIIUPOBATD:

41

HCOPTaHUYCCKUEC BCHICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHUA H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnM4YeCKrUEC BEIIECCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHUsA U

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHBIM MpPHU3HAKaM (YUCIIYy U COCTaBY pearupyroliux BEIIEeCTB,
TemIOBOMY 3(ekTy peakuuu, H3MEHEHHUIO CTENeHEeH OKHUCIICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaTn3aTopa)

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM) M HOHOB
XUMHYECKHX 371eMeHTOB 1 — 4 neprnonos Ilepuonnueckon cucremst J[.1.
MeHeneeBa U UX BaJICHTHBIE BO3MOXKHOCTH, UCIIOJIb3Ysl ITIOHATUSA S-, p-,

d-37eKTpOHHbBIC OPOUTAIIH, SHEPTETHUYCCKUE YPOBHH




CdopmMupoBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMMHYECKUX DJIEMEHTOB U 00pa3yeMbIX MMHU COCIUHEHHH MO

nepuoaM U rpymnmiam

ChopMUpOBaHHOCTP yYMEHHUS COCTABISITH YPABHEHUS XUMHUYECKUX

peaxiuil ¥ pacKpbIBaTh UX CYLTHOCTb:

7.1

OKHCIIMTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKqu/I IMOoCpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajlaHCca 3TUX PEeaKIHii

7.2

YpaBHEHUs pPEaKUUid pa3IuYHBIX THUIOB; IOJHBIE U COKpAIIEHHbBIC
YpaBHEHHUS peaKuil HOHHOTO OOMEHa, YUUThIBas YCIOBHS, IPU KOTOPBIX

3TH pEaKUMU UIYT A0 KOHIIA

7.3

peaKiui THIPOJIN3a, PEakuid KOMIUICKCOOOpa3oBaHus (Ha mpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA M aJTFOMUHUSA)

CdopMupoBaHHOCTH YMEHHUS TIOITBEPIKIATh:

8.1

Ha KOHKPCTHBIX IIPpUMCPAX XApPaKTCp 3dBUCUMOCTHU pCaKHHOHHOﬁ
CIIOCOOHOCTH OpraHu4€CKux COCIUHCHHI OT KpaTHOCTH MW TUIIA
KOBaJICHTHOM CBS3H (G- u TE-CBSISPI), B3aUMHOT'O BJIUAHUS aTOMOB U I'PYIIII
aTOMOB B MOJICKYJIAX, a4 TaK¥XKC OT 0COOEHHOCTEN pealin3annu pasIndHbIX

MCXAaHU3MOB ITPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XHWMHUYCCKHUEC CBOICTBa BEIIIECTB COOTBCTCTBYIOIIMMHA

9KCIICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

CdopMupoBaHHOCTh yYMEHHS XapaKTEpPU30BaTb COCTAB U Ba)KHEHIIIME
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KillaccaM H
rpyImnamM COeJUHEHUH (POCThIe BEIECTBA, OKCUIBI, THIPOKCUBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(UPBI, CHIUPTHI, (EHOIIBI, aTbAECTHIbI, KETOHBDI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(UPBI, KUPBI, YIIEBOJbI, AMHUHBL,

AMUHOKUCIIOTBI, OEJIKH)

10

ChopMHpPOBAaHHOCT, YMEHHS MPOBOAUTH PACUYETHI MO XUMHUUYECKUM
dbopMynaM W ypaBHEHHUSM XHMHUYECKUX PEAKIMH C HCIOIb30BaHHEM

(I)I/I3I/I‘-ICCI(I/IX BCIINMYNH:

10.1

Macchl (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU OJIHO
W3 UCXOJIHBIX BEIIECTB IAHO B BUJIE PACTBOpPA C ONPEIECTEHHON MacCOBOM

JI0Jiel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MM 0OBEMHON J10JTM, BBIX0/1a MPOYKTA PEaKINU

10.3

TEIUIOBOrO 3P deKTa peakiuii

10.4

00BEMHEBIX OTHOIIICHHH ra30B

10.5

M0 HAXOXICHUIO XUMUYECKOH (pOpMYJIbl BElIeCTBa
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Brnanenue cucremMoil 3HaHHI O METOJAX HAay4YHOTO IO3HAHHUS SIBICHUMN
MPUPOABI, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE PUMEHSTh
AT 3HAHHS IPU SKCIECPUMEHTAIBHOM HCCIIEIOBAHUU BEUIECTB W IS
OOBSICHEHUS XMUMHUYECKUX SIBJICHUW, HMEIOIIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCG,HHGBHOI\/JI JKHU3HHU

12

CdopMUpOBaHHOCTh yMEHHUs TPUMEHSATH (KCIOJB30BaTh) 3HAHHS O
COCTaB€ M CBOMCTBAaX BEIIECTB JUJISl HSKCIIEPUMEHTAJIbHOM IPOBEPKHU
TUTIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUUYECKHX
peakuuMii M MPOrHO3UPOBAHMUS BO3MOXXHOCTEH MX OCYLIECTBIICHUS,
CUCTEMHbIE XMMHMUYECKUE 3HAHUA ISl OOBSICHEHUS W MPOTHO3HPOBAHUS
SBJICHUM, HMMEIOIIMX €CTECTBEHHOHAYUYHYIO MPHUPOAY; Uil MPUHITUS

I'paMOTHBIX peIJ_ICHI/Iﬁ r[p06neM B CUTYyallUAX, CBA3aHHBIX C XUMHEH

13

CdopMupoBaHHOCTh YMEHHMSI IJIAHUPOBATH M MPOBOAUTH XUMHUYECKHIA
AKCIEPUMEHT (TMOJIYyYeHHE W HM3YyUYEHUE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB, KAaYECTBEHHbIE PEAKIMH YIJIIEBOJIOPOIOB
Pa3IMYHBIX KIACCOB U KHCIOPOJACOAEPIKAIIUX OPraHUYECKHX BEIIECTB,
pelieHue AKCIIEPUMEHTAIIbHBIX 3a1a4y 1o pacrno3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COONIOJAECHUEM IpaBuUIl
Oe3omacHOro  oOpamieHuss ¢  BelmecTBaMH U J1abOpaTOpHBIM
o0opynoBaHueM; GOpMYIMPOBAThH LEU MCCIEIOBAHUS; MPEICTABIATh B
pa3iauuHoOil ¢dopMe pe3yabTaThl SKCIEPUMEHTA, AaHaJIU3UpOBaTh WU

OLICHUBATHb UX NOCTOBCPHOCTDb

14

CdopMUpOBaHHOCTh YMEHHUS OCYIIECTBIATH II€JIEHANIPABIECHHBI MOUCK
XMMUYECKON HH(POpMAIIUK B pa3IMYHBIX UICTOUHUKAX (Hay4yHas U y4eOHO-
Hay4Has TUTeparypa, CpeJICTBa MaccoBOM HHpopManuu, cetb IHTepHeT 1
JIpyrue), KpUTHUYECKH aHaJIM3UPOBaTh XUMHUYECKYI0 HH(OpMaIHIO,
nepepadbaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOM 3a1aueit

15

ChopMHpPOBAaHHOCT, YMEHHsI TPOTHO3MPOBATH, AHAIMU3UPOBATH U
OIICHMBATh HMH(OPMAIMIO C TO3UIUN IKOJIOTUYECKOW Oe30macHOCTH
MOCJIC/ICTBHI OBITOBOM W TPOW3BOICTBEHHON NIEATEILHOCTH YEJIOBEKa,
CBA3aHHOM C TMepepadOTKON BemiecTB; CHOPMHUPOBAHHOCTH YMEHUM
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBHUA HAa  KUBBIE  OPraHU3MBbI
ONPEAENEHHBIX BEIIECTB, IOHMMAs CMBICI II0OKAa3aTellsl IpPelelbHOU
JOTyCTUMOW KOHIIGHTPAIlMU, W TIOSICHATh Ha TPHUMEpPax CIOCOOBI
YMEHBIIEHUS U TPEAOTBPAIIEHUS UX BPETHOTO BO3JAEHCTBHUS HA OPraHU3M

YECJIOBCKaA




IIEPEYEHD 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA EI'D

O XUuMHUMn
Kon IIpoBepsieMblii 3J1eMeHT CO/lepsKaHUsI
1 TeopeTryecknue OCHOBBI XHMHHU
Crpoenne BemectBa. CoBpeMeHHass MOZEIb CTPOECHMs aToMa. Pacmpenenenue
9JIGKTPOHOB IO SHEpreTHdYecknuM ypoBHsIM. Kiaccudukanuss XUMHYECKUX
11 aneMeHToB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEHN atoMoB (S-, p-, d-
51eMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS AaTOMOB. OIIEKTPOHHAs
KOH(Urypamus atroMma. BajJeHTHbIE 3JIEKTPOHBI
[lepuonnueckas cucremMa xumuueckux daeMmeHtoB .M.  Menneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [lpuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHHMs CBOMCTB DIEMEHTOB M HUX COEIUHEHMH IO
nepuojaM M rpynmnaM. 3aKOHOMEPHOCTHM B M3MEHEHMM CBOMCTB HPOCTBIX
BELIECTB, BOAOPOJHBIX COEMHEHHM, BBICILINX OKCUOB U THIPOKCHUIOB
13 BanenTtHocTh. DnekTpooTpuLaTenbHOCTh. CTENEHb OKUCICHUS
Bunsl xuMudeckoil cBs3M (KOBaJIeHTHAs, HOHHAsI, METAJUINYECKas, BOJOPOIHAS)
14 Y MEXaHU3MBI €€ oOpa3oBaHus. MEeXMOJEKYIsIpHbIC B3auMO/ieiicTBUs. BemecTra
' MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHs. THUIBl KPUCTAUIMYECKUX
pemérok. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA KPUCTAJUIMUECKOM peIETKN
15 XAMHYECKass ~ peaKlysl. Knaccudukanms  XUMHUYECKMX ~ peakuuid B
' HEOpPraHMYECKON U OpraHMYecKoi XUMHUHU. 3aKOH COXPaHEHHS MacChl BEILIECTB
1.6 CKkopocThb peakiyu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB
1.7 TennoBbie 2P PeKTh XUMUUECKUX peakiuid. TepMoXuMudeckue ypaBHEHHUs
18 OOparuMble peakuuu. XUMHYECKOe paBHOBecwe. DaKTOpbl, BIMSIONME Ha
' COCTOSIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle [llarense
Onexrponutuyeckas auccouuanus. CunbHble U ciabble 3mekTponauTsl. Cpena
1.9 BOJHBIX PAcTBOPOB BEUIECTB: KHCJas, HEUTpalpHas, LienodHasd. CreneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa
110 I'maponus coneii. MonHoe npousBeneHne Bojabl. Bomopoansiii nokaszarens (PH)
' pactBopa
CriocoOblI BbIpa)XeHHsI KOHIIEHTPAIMKM PaCTBOPOB: MAacCOBast J10JI1 paCTBOPEHHOTO
111 BEIIECTBA, MOJISIpHAs  KOHLEHTpanus. HacbllleHHble ¥ HEHaChIIIEHHBIE
pacTBOpBI, paCTBOPUMOCTh. Kprcramnoruaparsl
112 OxucanTeNnpHO-BOCCTAaHOBUTEIbHBIE peaklnu. [loBeneHne BemecTs B cpeaax c

pa3HbIM 3HaUYeHHEeM PH. MeTo bl 351eKTpoHHOTO OanaHca
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DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAaHUUECKON XUMUHU

2.1

Knaccudukanus Heopranndeckux coennHennii. Homenkiatypa HeopraHndeckux

BCHIICCTB

2.2

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPHH, KaJMid, KaJbIIUH,
MarHuii, aJlFOMHHHNA, IIUHK, XPOM, >K€Ie30, Melb) U ux coeaumHeHuid. OOrme

CIIOCOOBI MOTYYCHHS METAJUIOB

2.3

XUMHUYECKHUE CBOMCTBA BaXXHEWIIUX HEMETAJJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga W KpeMHHS) M HMX  COCAMHCHMHA  (OKCHOB,

KHCJIOPOJICOACPIKAIITUX KHCIIOT, BOJIOPOIHBIX COCTUHEHUH )

2.4

I'eneTmyeckas CBA3b HCOPraHNMYCCKUX BCIICCTB, IPUHAMJICIKAIINX K Pa3IMYHbIM

Ki1accaM

2.5

#HHPartH# U nenTrduKanus HeOpraHMIECKUX CoeIMHCHNN. KaduecTBeHHbIC

PCaKIIMy Ha HCOPraHN4ICCKUEC BCIICCTBA H HOHBI

OCHOBBI OPTaHUYECKOU XUMUU

31

OCHOBHBIC TIOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHHS OPTraHMYECKHX
coenunenuit A.M. BytnepoBa. YTieponHblii CKeIEeT OPraHUYEeCKOW MOJICKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBS3H. SP3-, SP2-, SP-THOpHAM3ALUU
opOuTasneil aToMOB yriepo/ia. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHYECKOTO

CTpoeHHus MoJieKyJl. 'omonoru. ['omonornueckuit pan. Mzomepus u usomepsl

3.2

[lonstTve o  ¢yHKunmoHanpHOM  rpymme.  OpHeHTauuoHHBIE 3D (PEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiacCUpUKAIMKU OpraHUYEcKUX BemlecTB. HomeHkmaTypa
OpPraHUYECKUX COEJUHEHUHN (cucTeMaThyeckas) W TpUBUAJIbHBIE Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKHUX BCIICCTB

3.4

CBoOosHOpaAMKaNbHBIE M HMOHHBIM  MexaHM3Mbl peakuuu. IloHarue o

Hykneoduie u anekrpoduie. IlpaBuno MapkoBuukosa. [1paBuo 3aiinieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: FaJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE paA3JI0KEHUE, KPEKUHI, u30oMepu3auus, ropenue. Ilomydenue
ankanoB. Luknoankanpl. Crnenuduka CBOUCTB IHUKIOATKAHOB C MAaJbIM

pasMEpoOM IHKIIA. Peakuun MPUCOCAUHCHUA U PAAUKAIIBHOT'O 3aMCIICHU A

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU MPUCOEINHEHUs (TaJOreHUpPOBAHUE,
TUIPUPOBAHUE, TUAPOTaJOreHUPOBAaHUE, TUApATAIMsA), TOPEHUS, OKUCICHUS U
nonumepu3anu. [IpombllieHHBIE W J1a0OpaTOpHBIE CIOCOOBI  MOTYyYEHHS

AJIKCHOB

3.7

Ankanuensl. XUMHUYECKHE CBOMCTBA alKAJIWEHOB: PEAKIMH MPUCOECIUHEHUS

(rugpupoBaHMe, TajoreHHUpPOBaHUE), ropeHus u noiaumepuszanuu. llodydenue




aJIKaJleHOB

3.8

AnxuHbl. XMMUYECKHE CBOMCTBA: PEAKIMM IPUCOEAUHEHHUS (TalOre€HUPOBAHUE,
TUAPUPOBAHUE, TUApATAlUs, TUIPOraJlOTeHUPOBAHUE) KaK CIOCO0 MOTYYSHHS
IIOJINMEPOB M JAPYrUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOr'O IUIAMEHU Ul CBApKU U PE3KU

MCTAaJlJIOB. HpI/IMeHCHI/Ie alCcTUJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OCH305Ia: pPEAKIHH  AICKTPOPUIHHOTO
3aMelIeHus, TMpucoeIuHeHusl (TUApUpoBaHME, TajloreHupoBaHue). Peakius
roperusi. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB Toiyona. [lomyduenue OeH3o0IIa.
Oco0OeHHOCTH XWMHYECKHX CBOWMCTB ctupoina. [lommMepusainus cTuposa.

Crioco0ObI IOJTy4EeHHS ¥ IPUMEHEHUE apPOMATUUECKUX YTIIEBOIOPOIOB

3.10

Cnuptel.  [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME C  HaTpueM Kak CI0COO  YCTAaHOBJICHUS — HaJU4us
THJPOKCOTPYNIBI, €  TaJIOT€HOBOAOPOJAaMH  Kak  crnoco0  HOJIydeHHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peaknus ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUsS TIJIIOKO3bl, TUApaTalUs STHIICHA.
OTUJIECHITIMKOIb U TIMLEPUH KaK NPEACTABUTENM NMPEACIbHBIX MHOIOATOMHBIX

CIIMPTOB

3.11

®enon. XumHueckue cBoWcTBa (eHona (peakuuu C HaTpueM, T'MIPOKCHUAOM

Hatpus, opomom). [Tonyuenue deHomna

3.12

Anpaeruapl. XMUMUYECKUE CBOICTBA NpPENENbHBIX albJIETHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE pEeaKIUU Ha KapOOHWIbHYIO Tpynmny (peakius «cepeOpsHOro
3epkanay, B3aumoseicTaue ¢ ruapokcuaom meau (II). Ilonydyenue npenenbHbIX
albJIETHJIOB: OKUCJIEHHE CIMPTOB, THUIpaTalus aleTuieHa. AILIETOH Kak

NpeACTAaBUTCIIb KCTOHOB. OcobeHHOCTH PCaKMu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XHUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCTOT. OCOOEHHOCTH XMMHUECKUX CBOMCTB MYPaBbHHON KUCIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHUE
AJIKAHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, AJIbJACTHAOB. Briciiue npenenbHbe U

HCIIPCACIILHBIC Kap6OHOBLIC KHUCJIOTHBI

3.14

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
OOparumocth peakiuu sTepuduranuu. [IpuMeHeHHE CIOXKHBIX 3(QHUPOB B
NUIIEBOM M map(pOMEpHON NPOMBIIUIEHHOCTH. JKHUpBI Kak CIO0XHbBIE 3(PUPBI
INIMLIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOWCTBA >KHUPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponu3, WM OMBUICHHE, >XUPOB KakK CIOCO0
MPOMBIIIJICHHOTO TOJYYEHHUs COJIel BBICHIMX KapOOHOBBIX KHCIOT. MpBUIA Kak

COJIM BBICIIUX Kap6OHOBBIX KHUCIIOT

3.15

XUMHYECKHUE CBOMCTBA TJIIOKO3bl: pEaKUUU C Yy4acTHEM CIHUPTOBBIX U




QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIECATECIBHOCTH opraHusMa. /ucaxapunapl: caxaposa, MaJbTo3a.
BoccranasinuBaomye M HEBOCCTaHABIMBAIOIIME  aucaxapuzasl. ['maponus
nucaxapunoB. Ilomucaxapuabl: kpaxman, riaukoreH. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, IJIMKOT€Ha W LeJUIono3bl. Pu3nyuecKkue CBOMCTBA KpaxMana H
LEeJUII0N03bl.  XMMHMUYECKHE CBOWCTBA KpaxMmaya: THIPOJIW3, KadyeCTBEHHas
peakuus ¢ MOAOM. XMMHYECKHE CBOMCTBA ILICJUIFOJIO3BI: TMAPOJIU3, MOJIyYECHUE
3¢upoB 1nemwnono3pl. IloHsTHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBIN MEINK)

3.16

AMuUHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHUS: PEAKLUU C BOJOU, KUCIOTAMHU,
peakuusi TopeHusd. AHWIMH Kak IMPEICTaBUTEIb apOMaTUYECKUX AaMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, OKHcieHHE. [lonydyeHne aMHUHOB aJIKWIMPOBAHMEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPONPOU3BOAHBIX YTJICBOAOPOA0B

3.17

AMUHOKHUCIOTBI ¥ O€NKH. AMHUHOKHUCIOTHI Kak am(oTepHble OpPTraHUYECKUE
coequHeHUsl. OCHOBHBIE aMHHOKHCIOTHI, OOpasyromiue Oenku. XHUMHUYECKUe
CBOMCTBa OCJIKOB: TUIIPOJIU3, JE€HATypallus, KaueCTBEHHbIC (I[BETHBIC) PEaKIuu

Ha OelKu

3.18

CtpoeHue W CTPyKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB TOJMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIIOCOOBI TIONYUYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peakluy MOIMMEpH3alui U MOJIHKOHeHcau. Knaccudukarms

BOJIOKOH

3.19

###Par### nentudukanus opraHUIeCKUX coeJuHeHni. Pemenne

OKCIICPUMCHTAJIBHBIX 3a1a4 Ha paCliO3HaBaAHWEC OPraHUYCCKHUX BCIICCTB

3.20

I'enetnueckas CBA3b MCKAY KilaCCaMH OPraHn4CCKHUX COG}II/IH@HI/IfI

XUMHUS U )KN3Hb

4.1

Xumus B TOBceqHEBHOW >ku3HM. [IpaBmia OezomacHoW paboOTBI C EAKUMH,

TOpHOYMMU U TOKCUYHBIMHU BEHICCTBaAMU, CPEACTBAMHA OBLITOBOM XHUMUH

4.2

XuMUA U 310pOBbe. XUMHUS B MEAUIIUHE. XUMUS U CEITbCKOE X03UCTBO. XUMUS B
MPOMBIIIJIEHHOCTH. XUMHUS W DHEPTreTUKA: MPUPOJHBIN U MOMYTHBIA HEPTIHOM
ras3pl, UX COCTaB U ucroiyib3oBaHue. CoctaB HePpTH U e€ nepepaboTka (MPUPOIHBIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMUA W DKOJOTHs. XUMHUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl U €ro
nocneacteus. OxpaHa ruapocdepsl, TouBbl, atMochepsl, Giopsl U (GayHsl OT
XUMHUYECKOTo 3arpsisHeHus. [IpoOiemMa OTXOM0B W TOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIe HCTOYHHUKU SHCPIUU

4.4

O6HII/I6 NpEaACTaBIICHUA O IMPOMBIINIJICHHBIX crocodax MOJIYYCHHUS XUMHUYCCKHUX




BelIeCTB (Ha TMpUMEpe IMPOU3BOJICTBA aMMHAaKa, CEPHOW KUCIOTHI). UEpHas u
uBerHas  Metautyprus.  CTEKI0 M CWIMKaTHas  HPOMBIIUIEHHOCTb.

[Ipombinennass  opranuueckas  xuMusa.  CeIpp€  UI1  OpraHUYECKOH

MIPOMBIIIIEHHOCTH
5 HH##Par### Tunbl pacy€THBIX 3a/1a4
###Par###PacuéTel Macchl BelecTBa WM 00bEMA Ta30B MO U3BECTHOMY
5.1 KOJINYECTBY BEIIECTBA, MAaCCe WA 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIHH
BEIIIECTB
5.2 #iHPart#H#Pacuérel TeroBoro agexra peakiuu
5.3 HiHPar#H##Pacu€Tbl 00bEMHBIX OTHOLIEHUH Ia30B MIPU XMMHUUECKHUX PEaKIUsIX
5.4 #H#HPar##Pacuérer macchl (00bEMa, KOJTMUYECTBA BEIIECTBA) POTYKTOB
' peaxiuu, eciiy OJJHO U3 BEUIECTB JJaHO B U30BITKE (MMEET MPUMECH)
55 #i#HPartH##Pacu€Tsl MaccoBO# Uiu 0OBEMHOM J10JIM BBIX0/1a IPOAYKTA PEaKuu
' OT TEOPETHYECKHU BO3MOYKHOTO
#i#HPartH#PacuéTol macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PeaKlIny,
5.6 €CJIM OJTHO U3 BEUIECTB JJAHO B BUJE PACTBOpPA C ONpeAeIEHHOM MAaCCOBOH J0Iei
pacTBOPEHHOIO BELIECTBA
57 H#HPar#H##Pacu€Thl ¢ NCIIOJIb30BAHNEM MOHATUN «MAcCcoBast JOJIS», «MOJISIpHAs
' KOHLEHTPALUA», «PaCTBOPUMOCTH
#H#HPar#t#HaxoxieHre MoJeKyIsIpHOM (POpMyIIbl OPraHMUECKOTO BEIIECTBA 10
5.8 €ro MJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINUX B €M0 COCTaB, WM IO

MIPOYKTaM CrOpaHUs




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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