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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 10 2025 roga» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATENBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUW K YPOBHIO IOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3aJlay U3ydeHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHMs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEessThCsl B COOTBETCTBMM C HAmpaBJI€HUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHMsI HANpaBJIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Tol CBsA3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIusaX MpodecCHoHabHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusx 0a30BOro M yriayoJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM [OJy4YaeT ONpEeAeiIEHHOE TEOPETHUECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMUA O XUMUYECKUX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKH. M3ydeHue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensercs 0co0oe BHUMaHHUE BOMPocaM 00 3JEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeIMeTa B JaHHOM Cllyyae akleHT OyJeT cjaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHUS XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIy)KaT OCHOBOM I HW3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHEe MpenMera «XUMHs» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTHU SIBJISIETCS (DOPMHPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MPeIoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTU, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
0o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpeae;

e OCBOCHME CHUCTEMBI 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIHAINAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y OO0 yJarOIIIXCSI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUIsI OOBSICHEHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOY;
IPaMOTHOTO pEIIeHUs TPOOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKON 0€30MaCHOCTH TIOCICCTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

yrayOjieHue  TMPEACTABICHHM O  HAy4HbIX  METOJaX  IO3HAHUA,
HEOOXOJMMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEOCTHOM CHUCTEMBI CpeAHEero oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUU TMPUPOJBI,
YBOKCHHS K TMPOLECCY TBOpPYECTBA B OO0JACTH TEOPETHYECKUX M
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHX IICHHOCTEM;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPhI, TPHOOPETEHHE OMBITa OOIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JESITEIbHOCTH.

OO6miee YKcio 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHUSI XUMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAeNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aTroMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUN. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MNpPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpudeckas (muc-TpaHc-) uzoMmepus. Dunveckne CBONCTBA AJKCHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUsS,  JIUMEpHU3aLUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPYNIy, I[HAHOTPYMILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJihs, B3aUMOJICUCTBUE AallETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KosutekuusMu «Hedpts» u «Yromw», c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['omomormyeckuil psg, oOmas Qopmyna, u3oMmepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOKCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre 0 MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEIICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NpEIEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX UM aPOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMosornueckuil psan, obmas (opmyna, U30MepUs U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA W HaxXOXxAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpALICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEaKIMM Ha albAeTUIbl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 33/1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUIecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHbIE W TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUHU, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MpPEBpalCHUIL:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMouIeKyJISIDHbIE COeIMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIELHUAIBHOTO Ha3HAYECHUs (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHH OT TEOPETUUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpPOTPO(HBIA THI MHUTAHHS, OpPOKECHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHME CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukarus XuMU4ecKux 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha TIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. Hacelenubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OpPTaHUYECKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHLECHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUs BEIIECTB U MX IMPEBpaILCHUIM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKONW pEaKIMU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUsS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemnesa
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbl», B3aHMMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECHCTBUE THIPOKCHUIOB ATIOMUHUA M ILIMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpernapaToB OBITOBOM XHMHU B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIMU BEIICCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICTIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOPHBIC TTOPOJIbI, MTOJE3HBIE UCKOIaeMble, TOILIURBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEILHOCTHA U CAaMOOIPECICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAILHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KYJIBTYpbl, B pEUICHUH TJI00ATbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCU(PUKAIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0J€ AUaIOora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAas (TeoMeTphyYecKasi,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHWMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIWIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEed KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAsl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKON IUCCOLUUALNHU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWMCTB BEHIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKHX HJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOT0 PABHOBECHSI TI0]1 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAST KOHIEHTPAIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIWKATOPOB, H3YyYEHUE BIIHMSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opynoBanueM, (HopMyaupoBaTh I1€Jb HCCJICAOBAHMS, TPEJICTABIATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoi uHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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41 AMUHBI. AMUHOKHUCIOTHI. benku 12 https://m.edso00.ru/E7Q8X8U4S
Hroro no pazgeny 12
Pa3nen 5. BoicokomoJieKyjIsipHbIe COeTUHEHHsI

5.1 BricokoMouiekysipHbIE COeTMHEHUSI 6 https://m.edso00.ru/J6E3P2V3Q
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuit
I1
1.1 SAROH 1 L IepHOIMETRA ohuToma 9 https://m.edsoo.ru/L4U8E4S7C
XUMHUYECKHX 351eMeHTOoB J[. 1.
MenneneeBa
1.2 Crpoenne sewectsa. Muorooopasie 11 1 https://m.eds00.ru/S8T5V6K8C
BEILECTB
1.3 XUMHUYECKUE PEaKIINH 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemeranist 31 https://m.eds00.ru/Z5C7K4B6Z
2.2 ‘ Mertamisl 23 https://m.edsoo.ru/S3L2P4M9J
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
M . X
3.1 CTOABT MOSHAMIA B XHMII. AHMILLH 9 https://m.eds00.ru/O9P8S0Q1W
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOT'PAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
IpeJICTaBICHUE O MHOI000pa3uu
OpPraHUYECKUX COCTUHEHUM

https://m.edso0.ru/C9G2Z1VV1U

DIIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSTHHS).
BanenTHbIe BO3MOXKHOCTH aTOMa

yriepoaa

https://m.edso0.ru/U5U1S214Y

XuMuyeckas CBs3b B
OpPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI
paspsbiBa CBsA3EH

https://m.edsoo.ru/O8VIK1Y9U

Teopust cTpoeHHsI OpraHU4ECKUX
coenuHenuii A. M. Bytieposa
Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE
3 PeKTH B MOJIEKYJIaxX
OPTraHUYECKUX COCTUHEHUIN

HpCI[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(I)I/IKaLII/II/I
U CUCTCMAaTHYCCKasa

https://m.edsoo.ru/YOP7N2R2B

https://m.edsoo.ru/F4H4M4M3S

https://m.edso0.ru/T1Y4K9M6N



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N

nomenkiarypa (IUPAC)
OpraHUYECKHUX BEIICCTB

Knaccudukanus peakuuii B
OPraHU4YEeCKOW XUMHUHU

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/R2R1A5J0I

https://m.edsoo.ru/D80O3P5Y2G

AJKaHBI: TOMOJIOTHYECKHHA PsijI,
obmas popmyiia, HOMEHKIATypa U
U30MEpHSL, IEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

https://m.edsoo.ru/X9H6COV4E

10

Ddu3znueckre U XUMHUIECKIE
CBOMCTBA aJIKAaHOB

https://m.edsoo.ru/U0T8M5D2U

11

12

13

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosryueHust 1
IIPUMEHEHHE aJIKAHOB

[{uknoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOCHHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
NIOJTy9YEHUsSI U IPUMEHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
oTpezieNieHue MOJIEKYIIPHOM
(bopMyJITBI OPraHUYECKOTO
BEILIECTBA IT0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocraB. CucTemMaTu3anus u
000011IeHNE 3HAHU 10 TEME

https://m.edsoo.ru/Y6L418E5J

https://m.edsoo.ru/L3M0Q4G4H

https://m.eds00.ru/O1T3VIN1X



https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X

14

15

AJKEHBI: TOMOJIOTHYECKHH Psij,
obmas popmyiia, HOMEHKIIATYpA,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
Monekya. CTpyKTypHasi ¥ IIUC-
TpPaHC-U30MEPHsI ATKEHOB
duznueckrue 1 XUMUYECKHE

cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.eds00.ru/Q2Z7Z7Y9R

https://m.edsoo.ru/U4X0H9Y8N

16

CriocoObI mosryueHust 1
NPUMCHEHHE aJIKCHOB

https://m.edsoo.ru/E6P4AM201M

17

18

19

20

[TpakTuueckas pabota Ne 1 mo
teme "[lonydyenue sTuneHa u
M3y4eHUE ero CBOUCTB"

Pemenune pacu€rHbix 3a1a4 Ha
ONPENEIIEHUE MOJIEKYJIIPHOU
(bopMyITbI OPraHUIECKOTO
BEIIleCTBA

ATKagueHsl: CONPSIKEHHBIE,
W30JIMPOBaHHBIE,
KymyinupoBaHHble. OcoOeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS

XUMHYECKHE CBOMCTBA
CONPSKEHHBIX TUECHOB

https://m.edsoo.ru/BORIW2X7L

https://m.edsoo.ru/Y5X0S20Q0N

https://m.edsoo.ru/O6L4F3E60O

https://m.edso0.ru/C1H6S1S3S

21

22

CrniocoOslI nosydeHus u
NpUMEHEHHE alTKaIeHOB
AJKUHBI: TOMOJIOTUYECKUH PSIIL,
o0mas popmysa, HOMEHKIATypa,

https://m.edsoo.ru/E5Z3G5R1L

https://m.edso0.ru/Z8L0D4R4G



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G

AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3HUecKHe CBONCTBA

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHbIE peakiy Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/16Z27S6U9l

https://m.edsoo.ru/COW0OY6S6R

25

CriocoObI nostyueHust u
IPUMEHEHHE aJIKHHOB

https://m.edso0.ru/L5X7C4G8E

26

27

Pemenue 3agau: pacu€rsl 1o

YPaBHEHUIO XUMUYECKON pEAKIIUHI

Cucremaruzanusg U 00001IeHne
3HAHUU II0 TEME

https://m.edsoo.ru/C8P579Z1K

https://m.edsoo.ru/O0W4L6H4Q

28

29

ApeHBI: TOMOJIOTHYECKUH Psifl,

obmras popmyia, HOMEHKIIATypa.

DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOTYyO0JIa, UX
dbuznyeckue cBoiicTa

XUMHYECKUE CBOMCTBA apEHOB:
pEeaKuuU 3aMeILEeHUS

https://m.edsoo.ru/F3C4B209W

https://m.edsoo.ru/L7U2L.1W8S

30

XUMHYECKUE CBOMCTBA apEHOB:
peakiuu NpUCcOEeIUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/R6U319G8B

31

32

OCOOEHHOCTH XMMUYECKUX
CBOMCTB CTHpPOJIa

Pemienue pacuéTHbIX 3a/1a4 Ha
OTIpEeIeIICHUE MOJICKYJIIPHOMN
(bOpMyIIBI OPraHHYECKOTO

https://m.eds00.ru/S4C5B4V1X

https://m.edso0.ru/\W4J6S1T4l



https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I

BC€IICCTBA

33

34

CrniocoOblI noy4eHus u
IIPUMEHEHNE apEHOB
['eneTnyeckas CBsI3b MEXKAY

Pa3IMYHBIMH KJIacCaMH
YTJIEBOJIOPOIOB

https://m.edsoo.ru/O0Z5A8Q7R

https://m.edso0.ru/M3K8G1B9Z

35

Pacuérel o ypaBHEHUsIM
XUMHUYECKHUX PEaKIIU.
Cucremaruzanusg U 00001IeHne
3HAHHUH 10 TEME

https://m.edso0.ru/\W8T9K7V7B

36

[Ipuponnsii ra3. IlomyrHbie
HE(TSHBIE Ta3bl

https://m.edsoo.ru/X3S0V3M5W

37

38

KameHnHsli1 yroias 1 IpOayKThl €r0

nepepadoTKu

Hed1p 1 ciocoOwr eé
nepepabotku. [Ipumenenune
IPOAYKTOB NEpepabOTKU HEPTH

https://m.edsoo.ru/D5P5N7E2J

https://m.edsoo0.ru/J7Z7E7A0W

39

I'eneTnueckas cBA3L MCKIY
PAa3IMYHBIMHA KJIaCcCaMU
YTJIEBOJJOPO/IOB

https://m.edsoo.ru/\W6W1M4A5R

40

l"anorenonpounsBoiHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKUH 3aMELICHUs
rajioreHa

https://m.edsoo.ru/VV4X1R2Z7F

41

JlewicTBue 1miemouei Ha
raJIOT€HITPOU3BOHBIC.
BsanmoneticTeue
IUTaJoreHajJKaHoB C MAarHUEM U

https://m.eds00.ru/08Z9G2K3C



https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

UHKOM

42

43

Cucremarusanus 1 00001eHne
3HAaHUM MO pa3feny
"VrineBonopoasr"
KoHTponbHas pabota 1o Teme
"Yraesogoposr"

https://m.edsoo.ru/U1J5P9M1J

https://m.edso00.ru/S9Q9Y6G8N

44

45

IIpenenbHble OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHM psif,
oOuras popmyna, CTpoeHue
MOJIEKYJI, U30MEPUS,
HOMEHKJIaTypa, Kiaccuduxams,
dbuznueckue cBoiicTa

XHUMHUYECKHE CBOMCTBA

MpCACIbHBIX OHOATOMHBIX
CIIUPTOB

https://m.edso00.ru/S2E1IN7P2Y

https://m.edsoo.ru/K8D5Q3H9V

46

CnocoOsl nonydeHus u
PUMEHEHHE OJTHOATOMHBIX
CIHMPTOB

https://m.edsoo.ru/V8G7P9D8Q

47

[IpocTeie 3¢upsl: HOMEHKIIATYpA
Y U30MepHsi, 0COOEHHOCTH
(1)I/ISI/I‘~I€CKI/IX U XUMHNYCCKUX
CBOICTB

https://m.edsoo.ru/Z3X6J9E5R

48

49

MHOroaroMHbI€ CIUPTHI:
STUJICHTJINKOJIb 1 FJ'II/IHepI/IH, nux
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOMCTBaA

CriocoObI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX

https://m.eds00.ru/X30Q308G0S

https://m.edsoo.ru/A7U3Y1J9K



https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K

CIIUPTOB

50

51

®DeHoII: CTPOCHUE MOJICKYJIBI,
¢u3uueckue cBOMCTBA.
TokcudHOCTH PeHona

XuMmudeckue cBoicTBa (heHoma

https://m.edsoo.ru/D711W3N9J

https://m.edso0.ru/O4M5L7U8Z

52

CriocoObI nostyueHust u
npuMeHeHue GpeHona

https://m.edso0.ru/B4ANSS5A6K

53

54

55

56

[TpakTuueckas paborta No 2.
Pemenue skcniepuMeHTalIbHbIX
3az1a4 no teme "CrnupTsl U
denomnsr"

Cucremaruzanusa U 00001IeHne
3HAHUU II0 TEME

Anbaeruibl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM TPYIIIIbI;
TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmyna, usoMepus u
HOMEHKJIaTypa

AJbJIerupl ¥ KETOHBI:
¢u3nUeckre CBOMCTBA; peakuu
IPUCOEAVHEHHUS

https://m.edsoo.ru/U8J9UIV7J

https://m.edsoo.ru/N5SA0A7030

https://m.edsoo.ru/Z5Y2G5L5C

https://m.edsoo.ru/F3A0M2F7J

57

Peaxuuu okucieHus u
KaueCTBEHHbIE PEaKLIUU
AIbIETHIOB U KETOHOB

https://m.edso0.ru/K8B3L6X0N

58

59

CrocoOsI TOTy4YeHUS albACTUIOB

N KETOHOB

OI[HOOCHOBHBIC MMpEaACIIbHBIC

https://m.eds00.ru/N203R1G9P

https://m.edso0.ru/Z0H2A2G7T



https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T

KapOOHOBBIC KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

60

H3oMepus u HoMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢du3nueckue cBOMUCTBa

https://m.edsoo.ru/F2L3H3N1Y

61

62

63

64

65

XUMHYECKHE CBOUCTBA
MpeAeNIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0EHHOCTH CBOWCTB
MYpPaBbUHOMN KUCIIOTHI.
MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

Oco0EHHOCTH CBOKCTB:

HCHIPCACIIbHBIX U apOMATHUUCCKUX

KapOOHOBBIX, TUKaPOOHOBBIX,

I‘I/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

IIpencraBurenu BhICIINX
KapOOHOBBIX KUCIIOT

ITonsaTue o IMPOU3BOAHBIX
I(ap6OHOBI>IX KHUCIIOT

CnocoOsl nonydeHus u

IIPUMCHCHUEC Kap6OHOBLIX KHUCJIOT

https://m.edsoo.ru/M4X0E3J8N

https://m.edsoo.ru/Q6T8NIY6G

https://m.edsoo.ru/I9Q3E3E0Z

https://m.edsoo.ru/V201H9Y9K

https://m.edsoo0.ru/F5R1S6X4F

66

CrnoxHble 3(upbl:
TOMOJIOTUYECKHH psJl, oO1ias
dbopmyra, u3oMepus 1
HOMEHKJIaTypa

https://m.edsoo.ru/\VOA7R1B8T

67

dusnueckrue U XUMHUYECKHUE

https://m.edsoo.ru/FOC1B0OV5S



https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S

cBoiicTBa 3(hupoB

68

Pemenune pacu€rHbIxX 3a1a4: 10
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIIpPECIICHHUE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOI0 BEIECTBA

https://m.edsoo.ru/M901B4B6A

69

70

71

[TpakTuueckas padota Ne 3.
Pemenne skcnepuMeHTaIbHBIX
3agad o Teme "KapOoHoBbIe
KUACIOTHL. ClI0KHBIE YPHUPHI"

XKupsr: crpoeHue, GU3NUECKUe 1
XUMHUYECKHE CBOMCTBA (THUAPOIIU3)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalINX OCTATKH
HENpPEeIeIbHBIX KUPHBIX KHCIIOT.
Kupsl B mpupone

https://m.edsoo.ru/N4F7Z805Y

https://m.edsoo.ru/Z9E3Q5T5R

https://m.edsoo.ru/\W7X3EO0AOM

72

73

MpEpn1a Kak coay BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
neuctBue. Ilonstue o
CUHTETUYECKHX MOIOIIMX
cpenctBax (CMC)

I'eneTnueckas cBsA3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAEPKALINX
OPraHUYECKHUX BEIIECTB

https://m.edsoo.ru/J5G5W5W1W

https://m.edsoo.ru/V3J9U6T2S

74

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKni

https://m.edsoo0.ru/L7F2C3Z7R

75

Cucremarusanus U 00001eHue

https://m.edsoo.ru/VV3D1E5I7S



https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S

3HAaHUH 110 TEME

76

77

78

OO61mas xapakTepucTHKa
YIJIEBOAOB M KilacCH(pUKanus
YTJI€BOJOB (MOHO-, IU- U
HOJIMCaXapubl)
Monocaxapuabl: puznyeckue
CBOMCTBA U HaXO0XKJICHUE B
pupoe

[IpuMeHeHune TIFOKO3bI, €€
3HAYEHUE B )KU3HEAEATEIbHOCTH
opraHusma

https://m.edsoo.ru/V9D4B4N5A

https://m.edsoo.ru/HOH5B0Q5J

https://m.edsoo.ru/M5W4E2LON

79

Jlucaxapuapl: caxaposa, MaJIbTo3a
u sakto3a. Haxoxnenue B
MPUPOJIE U PUMEHEHHUE
JcaxapHuioB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XUMHUYECKHE CBOICTBA,
IIPUMEHEHNE

https://m.edsoo.ru/EQR9DON4Y

81

82

83

[TonsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

PerieHue pacueTHbIX 3a/1a4 Ha
OTIpeIeIICHUE JTOJTU BBIXO/1a
NPOJYKTA PEaKIMK OT
TEOPETUYECKH BO3MOKHOTO
CucremMaru3anus 1 0000IIeHNE
3HAHUH 10 pa3aeny

https://m.edsoo0.ru/F8G4S2Q2S

https://m.edsoo.ru/B6YOHOPOX

https://m.edso0.ru/13G811T5Z

84

KonTponbhas pabota no teme

https://m.edsoo.ru/U3H7R611Z



https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z

"Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS"

85

AMUHBL: K1accudukanys,
CTPOEHHUE MOJIEKYJI, 00IIast
dbopmyna, uzomepus,
HOMEHKJIaTypa u (pru3nueckue
CBOICTBA

https://m.edsoo.ru/X6WO0L4P2C

86

87

88

XUMHUYECKUE CBOWCTBA
amu(aTHIECKUX AMHHOB

AHunuH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJIMHA

CriocoObl nostyyeHust u
IpUMEHEeHHE alu(paTHYECKUX
aMHHOB

https://m.edsoo.ru/U707U5M3G

https://m.edsoo.ru/H8X5D1J4W

https://m.edsoo.ru/V3S6J4P3I

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOCTBa.
OtaenpHbIE IPEICTAaBUTENH O
AMUHOKHCIIOT

https://m.edsoo.ru/EQC3K8G7F

90

XuMHUYECKHue CBONCTBA
aMHHOKHCIIOT, UX OMOJIOTHYECKOE
3HAYCHUE aMUHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TIENITHIOB

https://m.eds00.ru/0O310Z8L2Y

91

92

benku xkak npupoHbIe
MOJIUMEPBI; CTPYKTYPBI OEJIKOB

XUMHUYECKHE CBOMCTBA OEIIKOB

https://m.edso00.ru/I6F3C9X9Z

https://m.eds00.ru/T9X1A9Y8S

93

A3zoTcoaepkaiie
FeTepOHI/IKHI/IquKI/Ie COCANHCHUA.

https://m.edsoo.ru/02Z29S9H20



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O

HyxiienHOBBIE KHCIIOTBI: COCTAB,
CTpOEHUE U OMoJoruyeckast pojib

04

[IpaxTuueckas padora Ne 4.
Pemenne skcniepuMeHTaIbHBIX
3aza4 1o teme "A3oTcoaepxaliue
OpraHuYecKue coequHeHus"

https://m.edsoo.ru/ASEQU8L 9K

95

96

97

98

[TpakTuueckas padota Ne 5.
Pemenne skcnepuMeHTaIbHBIX
3aza4 no teme "Pacnio3HaBaHue
OpPTraHUYECKUX COCTUHEHUI"

KoHTpoinbHas pabora 1o Teme
"A30TcoAepIKallie OpraHuYeCKUe
coequuenusa”

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJISIPHBIX
CO€IUHEHHUI U METOAbI UX CHHTE3a
—IIoJiuMepu3anus U
MNOJIMKOHACHCAIIUA

IInactmaccel. YTunmsanusa nu
nepepaboTka MmiacTuka

https://m.edsoo.ru/P4AN4A8B6L

https://m.edsoo.ru/QON6T3R9J

https://m.edsoo.ru/l14B1S8Z2E

https://m.edsoo.ru/E5F274X9U

99

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKUEC KaydyKH. Pesnna

https://m.edsoo.ru/I8A6J015U

100

101

BoiokHa: HaTypallbHBIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHE.
[Tonumeps! cienuaibHOTO
Ha3HA4YCHMS

[IpaxTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX

https://m.edsoo.ru/D7L0A8FSL

https://m.edso0.ru/Q916R6R8H



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H

3a7a4 no teMe "Pacrio3naBsanue
I1acTMacc U BOJIOKOH"

O00011eHUE U CUCTEMATU3 AL
U3Yy4EHHOI'0 MaTepuaa o TemMe

102 " 1 https://m.edso0.ru/Y8G3H7Q1T
BricokomonekynsipHbie
coeuHeHus"
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/Y8G3H7Q1T

11 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
XuMH4YeCcKHUH 311eMeHT. M130TOo1bI

CTpOGHI/IC QJICKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YHCJIa

https://m.edsoo.ru/B308B6G8I

https://m.edsoo0.ru/H9Z1P9T5J

Kiaccupukanuss XuMHIeCKux
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI)

https://m.edsoo.ru/B7U6U4A9H

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOUTAIISAM
DJeKTpOHHbIE KOHPUTypaLH
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIAEHHOM COCTOSIHHH
ONEeKTpOHHbIE KOH(UTYpaIIN
MOHOB. DJIEKTPOOTPULIATETBHOCTD

https://m.edsoo.ru/T4V4N2S0X

https://m.edsoo.ru/H908G5H0P

https://m.edsoo.ru/W2D7V4R3W

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucrema
XUMHYECKUX 3jiemMeHToB J[. 1.
Menzeneesa, CBs3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

https://m.edsoo.ru/VVOB8R3F7D

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pazyeMbIX HMH TIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPYIIaM U
nepuoaam

https://m.edsoo.ru/KOU8H7T6I



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

Cucremaruzanusg U 00001eHne
3HAHWUH 10 TEME

https://m.eds00.ru/06X1C6Z8M

10

Bunasl xumMuueckoil cBsA3U.
Mexanu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUA

https://m.edso0.ru/0O2Y8A7D50Q

11

BaneHTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYII
C UX T€OMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/D4F0OX611N

12

13

14

15

[IpencraBieHus 0 KOMILIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemectBa MosiekynspHOTo u
HEMOJIEKYJIIPHOTO CTPOEHHUsI. THIbI
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEIIIECTB

IloHsATHE O TUCIIEPCHBIX CUCTEMAX.
IIpencrasienue 0 KOJUIOUIHBIX
pacTBOpax

HcrtunHbIE pacTBOPSI:
HACBIILICHHBIC U HEHACBILLCHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/M607M5H8Q

https://m.edsoo.ru/K4V0S1L2D

https://m.eds00.ru/N2Q9T7M2G

https://m.edsoo.ru/X3D3K4M9L

16

CrniocoObI BbIpaskeHUs
KOHIICHTPAIIUN PaCTBOPOB

https://m.edso0.ru/X4GOL8DSE

17

Pemenne 3ama4d ¢ uCnoab30BaHUEM

https://m.edso0.ru/C1J2X8I13D



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D

MOHATUH ""MaccoBasi 10715
pacTBOpEHHOTO BellecTna',
"MOJIsIpHasi KOHLIEHTparus"

18

19

20

21

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

KoHTposbHas pabota 1mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH U [lepuoanyeckas cucrema
XUMHYECKHX 31eMeHTOoB /JI. 1.
Mengeneena", "Ctpoenue
BelecTra. MHorooopasue
BemecTB"

Knaccudukanuss XuMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHWYECKON XMMHUH. 3aKOH
COXPAHEHHUs MacChl BEIIECTB; 3aKOH
COXPAHEHUS U MPEBPaIICHUS
SHEPIruM MPU XUMHYECKUX
peaKumsx

https://m.edsoo.ru/O9L5P80O5A

https://m.edso0.ru/I8Q4Q0K7Q

https://m.edsoo.ru/N2T0A3D5Z

https://m.edsoo.ru/DOL4K6K4I

22

23

24

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. Tepmoxumudeckne
ypaBHEHUS

Breraucnenus mo YpaBHCHHUAM
XUMHUYCCKUX peaKLII/II\/'I n
TEPMOXUMHUYCCKUM YPAaBHCHUSAM

CKOpOoCTbh XMMMUYECKOHN pEaKluH, €€
3aBUCUMOCTB OT Pa3JIMYHBIX

https://m.edsoo.ru/R5M405T 2l

https://m.edso0.ru/R354J3B9T

https://m.edso0.ru/TOY1X8N4H



https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H

dakropos. Katanmus u
KaTaJH3aToPhbI

25

26

27

['omorenHnbie u reTeporeHHbIe
peakiuu

[TpakTrueckas padora Ne 1 mo Teme
"BisiHue pa3nudHbIX GakTopoB HA
CKOpPOCTbh XUMHYECKOU peakiuu"

OOGpatumbie 1 HEOOpATUMBIC
peakiuu. XMMUYECKOE paBHOBECHE

https://m.edsoo.ru/A5Y7R6D5Q

https://m.edsoo.ru/X4ROR8UIM

https://m.edsoo.ru/Y3B3D208J

28

[IpakTrueckas padora Ne 2 o teme
"BiusiHre pa3mUYHbBIX (GaKTOPOB Ha
M0JIO’)KEHUE XUMHYECKOTO
paBHOBecuA"

https://m.edso0.ru/S6D4N9U4E

29

30

31

32

DIEKTPOTUTHYECKAST TUCCOIUAITHS.
CuIbHBIC U CJTA0BIC DJICKTPOJIUTHI.
Crenens UCCOIMAIIAN

HNonHoe npou3BeieHNe BOIBI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausriit mokazarens (pH)
pactBopa

I'mpposnus coneit. Peakuuu,
MPOTEKAIOLME B PACTBOPAX
3JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 mo Teme
"XHUMHUECKHE PEAKIIUU B
pacTBOpax JIEKTPOJIUTOB"

https://m.edsoo.ru/U8L5Z3Y0M

https://m.edsoo.ru/M904W0K4Y

https://m.edsoo.ru/W6X0F7Q3A

https://m.edsoo.ru/\VOY2E9E2B

33

OKHUCITUTENBHO-
BOCCTAHOBUTEIIHHBIC PCAKIIHH.

https://m.eds00.ru/R2J6X7C00



https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O

Baxneiime oOKUCIUTEN U
BOCCTAHOBUTEIN

34

35

MetoJ1 3JIeKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) Oananca

DNEKTPOIN3 PACTBOPOB U
pacIuiaBoOB BEIIECTB

https://m.edsoo.ru/A6C2R2U20

https://m.edso0.ru/O600M4J9J

36

Pemenne 3ala4 Pa3s/IM4YHbIX TUIIOB

https://m.edsoo.ru/T1A5R5T2U

37

38

Pemenne 3a1ayu pa3auvyHBIX THIIOB
Cucremaru3aius 1 00001IeHne
3HAHHH 10 TeMe "XUMHYECKHUe
peakun"

https://m.edsoo.ru/E8G3P1S1Y

https://m.edsoo.ru/IOP3L519Q

39

40

KonTtponpsHas pabora o Teme
"Xumuueckue peakuu"

ITostoxeH1Ee HEMETAIIOB B
[Iepnoanueckoii cucreme
XUMHYECKUX 3jiemMeHToB J[. 1.
MenenneeBa 1 0COOCHHOCTHU
cTpoeHust ux aromoB. Ouznyeckue
CBOMCTBA HEMETAJIJIOB

https://m.edso00.ru/T9S3K8U7P

https://m.edso00.ru/Q1T9K5G9C

41

42

43

AmoTponus HeMeTauloB (Ha
puMepe KUCIOPOa, CEPHI,
dbocdopa u yriaeposa)

Bonopon: nmonyuenue, puznyeckue
Y XMMHYECKHE CBOMCTBA. [ uapuabl

["anoreHsl: HAXOX/EHUE B TPUPOJIE,

CITIOCOOBI IOJIy4YCHU, (1)I/I3I/I‘{eCKI/IC
1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/NSU5G9H1H

https://m.edso0.ru/N2MOT2H6M

https://m.edsoo.ru/J1U1B513C

44

l"anorenoBoopoasl. Baxxknenmme

https://m.edsoo0.ru/Z8W3T6R4F



https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F

KHCJIOpOACOACPIKAINEC COCAUHCHU A
TaJIOrC€HOB

45

JlabopaTopHbIe U IPOMBIILICHHBIC
CIIOCOOBI TIOTyYEHUS TaJIOTCHOB.
IIprumeHeHne rajJoreHoB U ux
COEIMHEHUI

https://m.edsoo.ru/X7Z9E2F9H

46

47

48

[TpakTrueckas padota Ne 4.
Pemenne skcniepuMeHTaIbHBIX
3aza4 rno teme "l'anorens”

Kucnopona: naGopatopssie u
IPOMBIIIJICHHbIE CLIOCOOBI
HOJy4YeHus, pU3NUecKue u
XUMHUYeckue cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

OKcupl ¥ IEPOKCHIBI

https://m.edsoo0.ru/K9N3C2G2T

https://m.edsoo.ru/L6U6D7Z7U

https://m.edsoo.ru/V7N4COROY

49

50

51

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Cepa: Hax0X/IeHHE B IPUPOJIE,
CrocoObl oMy4YeHus!, PU3NIECKUE
U XUMHYECKHE CBOMCTBA

CepoBonopo/i, cynbhuabt

https://m.edsoo.ru/I7A9X6N3N

https://m.edsoo.ru/H5F2T1J0E

https://m.edso00.ru/X6C009G6R

52

Kucnoponconepxaniue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOMCTB CEPHOU KHUCIIOTHI

https://m.eds00.ru/G4Z4X3P9K

53

54

[IpaxkTuueckas padora Ne 5.
Pemenne skcnepruMeHTATBHBIX
3aaa4 o teme "Cepa u eé
coenqnueHusa”

A3sor: HaxXOXKICHUC B IPUPOAC,

https://m.edsoo.ru/N612Y0OH3N

https://m.edsoo.ru/NSD9U7F7B



https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B

CHOCOOBI OTYYEHUs, PU3NIECKUE
1 XMMHYECKHE CBOMCTBA. AMMUAaK,
HUTPUIBI

55

Kucnoponconepxaniue
coequHenus azora. OcoOEHHOCTH
CBOMCTB a30THOU KHCJIOTBI

https://m.edso0.ru/Q5F6D7A3T

56

57

58

[TpumeHeHne a30Ta u ero
COCMHEHUH. A30THBIE YI00peHUS
docdop: HaXOKIACHUE B IPUPOJIEL,
CIocoObl OMy4YeHus!, PU3NIECKUE
U XUMHYECKue cBoicTBa. Dochu bl
u dhochun

Oxkcunsl pocdopa,
docdopcoaepxanue KUCIOThI.
Conu dochopHOil KUCTOTHI

https://m.edsoo.ru/U7Q1L6M3B

https://m.edsoo.ru/O6FOF4G6N

https://m.edsoo.ru/W7X8I9R0V

59

[Tpumenenue pocdopa u ero
coenuHeHuil. ocpopHbie
ynoopeHus

https://m.edsoo.ru/J7H0J518Y

60

[IpakTuueckas padbora Ne 6.
Pemenune sxcriepuMeHTATBHBIX
3az1a4 o teme "A30T u pocdop u
uXx coearHeHus"

https://m.edsoo.ru/W6K8J3L1M

61

62

VYraepon: HaXxoXJeHHE B IPUPOJIE,
AJIOTPOIHbIE MOJU(PUKALINN;
bu3nvecKre 1 XUMHIECKHE
CBOMCTBA, TPUMEHEHHE

Oxkcun yrnepona(ll), oxcun
yraepoaa(lV), yronbHas kucnora u

https://m.edsoo.ru/H2P8Q0X8G

https://m.edso0.ru/S4B2M3B7D



https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D

eé comn

63

64

Pemenue 3a1a4 pa3mu4HbIX TUIIOB
KpeMmunii: HaxoK1eHUe B IPUPOJE,
CrocoObI MoydeHusl, puznyeckue
U XUMUYECKUE CBOMCTBA

https://m.edsoo.ru/E802D5U6T

https://m.edsoo.ru/L6J2R1IH6G

65

Oxkcua kpemuusi(1V), kpemuueBas
KHCJIOTA, CUJIMKATHI

https://m.eds00.ru/G1Y3D70Q9L

66

67

[TprMeHEeHHE KPEMHUS U €T0
coenuHeHuii. CTEKI0, ero
HOJ'Iy‘IeHI/IC, BHUJBI CTCKJIA

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://m.edsoo.ru/ESEO0V0Q8H

https://m.edso0.ru/B8S614T6I

68

69

70

Cucremarusanusg U 00001IeHne
3ganni o reme "Hemerauier"

KoHTpoinbHas pabora 1o Teme
"Hemeramisr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOU
paboThI, KOPPEKIHS OMNOOK

https://m.edso0.ru/O1M50704P

https://m.edsoo.ru/B6H3W6P4F

https://m.edsoo.ru/\V2U1S70Q0K

71

ITonoxennue MeTaJlJIOB B
Ilepronnueckoit cucreme
XUMHUYCCKUX 3JICMCHTOB.
OcCoOeHHOCTH CTPOEHUS
JIIEKTPOHHBIX 000JI0UEK aTOMOB
METaJI0B

https://m.edso0.ru/Q6G613M2H

72

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [I[puMeHeHne MeTamios
B OBITY M TEXHUKE

https://m.edsoo.ru/\W6R4E0G2Y

73

Cnnasel MetamioB. Kopposust
METaJIOB

https://m.edso0.ru/Y600U90Q6J



https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J

74

Pemenne 3ala4 Pa3/IM4YHbIX TUIIOB

https://m.edsoo.ru/F5Q3U1T7C

75

76

DIIEKTPOXUMHUYECKUH P
HanpspKeHui Metaio. Oomue
CIOCOOBI MOMYYECHUS] METAJIJIOB

OO61as xapakTepuCTHKa METAJIOB
IA-rpynmsr [Tepuoaudeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.
Harpuii n xanuii: nony4eHue,
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

https://m.edso00.ru/DOK6S0G5Z

https://m.edsoo.ru/HOP9F114Q

77

OO011ast XapakTepUCTHKaA METAJIIIOB
IHA-rpynnst [lepuoanueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.
Maruuii ¥ KaJIbLIMH: MTOJy4YEHHE,
¢du3nvecKkre 1 XUMHIECKHUE
CBOICTBa, MPUMEHEHHE ITPOCTHIX
BELIECTB U UX COESANHEHUN

https://m.edsoo.ru/V3Y1V9X10Q

78

79

80

81

JKEcTKOCTEH BOABI U CITOCOOBI €6
yCTpaHCHHUS

ATIOMUHUN: IOJTyYEHHE,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE
AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUIA ATFOMUHMUS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMUS,

HUX IPUMCHCHUC

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://m.edsoo.ru/I3C8S1B4S

https://m.edsoo.ru/E7VV3MO0OA9C

https://m.edsoo.ru/D7F6B3T1W

https://m.edso00.ru/S1Z1C6E6C



https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C

82

[IpaxTuueckas padora Ne 7.
Pemenue sxcriepuMeHTaTbHBIX
3a7a4 1o TeMe "MeTajuibl IJIaBHBIX
noarpymnm"

https://m.edsoo.ru/U0T5W0T8W

83

OO01mas XxapakTepUCTHKA METAJIOB
no0ouHbIX noarpyna (b-rpymnm)
[Tepuoauueckoit cucTemsl
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

dusnyeckue U XUMUYECKHE
CBOICTBa XpOMa M €ro COCIMHEHUM,
HUX IPUMCHCHUC

https://m.edsoo.ru/P5SM6C0Z2L

85

86

87

88

Baxknelmnme coenuHeHns
Mmaprasxia. [lepmManranar kanus, ero
OKHCJIUTENbHBIE CBOHCTBA

Pu3nyecKue 1 XUMUYECKHE
CBOMCTBA XKeJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CILUIABOB XKelle3a

du3znyecKkrue U XMuMHUYECKHUeE
CBOIMCTBA MEIU U €€ COSANHECHHU,
UX IPUMEHEHUE

duznueckre 1 XUMHUYECKHE
CBOMCTBA IIMHKA U €r0 COSIMHEHHUH,
UX IPUMEHEHHE.
I'mapokcokoMIIEKCHI IUHKA

https://m.edsoo.ru/G9VeUBW7K

https://m.edsoo.ru/WIN7H8X3L

https://m.edso00.ru/A206Y417X

https://m.edso0.ru/X6E7T0B0Q

89

[TpakTuueckast pabora Ne 8.
Pemenne skciepuMeHTaNIbHBIX
3az1a4 no teme "MeTtamisl
no0OYHBIX moArpymm"”

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pemenne 3ala4 Pa3/IM4YHbIX TUIIOB

https://m.edso0.ru/K9E4A6X1K

91

92

O0001eHre U cCUCTEMAaTU3ALIIS
M3YYCHHOTO MaTepuaa o TeMe
"MeTtauint"

KoHTponbHas pabota 1o teme
"Mertamier"

https://m.edsoo.ru/L9T6K7H6J

https://m.edsoo.ru/F7K8J0Z0D

93

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMHNOOK

https://m.eds00.ru/VV3S3F1T7X

04

Ponb xumun B obecieueHuun
YCTOMYHBOTO Pa3BUTHUSA
yenoseudecTBa. [IoHATHE 0 HAYYHBIX
METOJIaX UCCIIEI0BaHMs BEILECTB

https://m.edsoo.ru/X8S9I13V1H

95

96

97

HayuHble IpHHIKITBI OpPraHU3aHH
XMUMHYECKOTO MIPOU3BOJICTBA.
[IpombIinieHHBIE CITOCOOBI
NOJTYYCHHS BXKHCHIITMX BEIICCTB

XHUMHUECKOE 3arps3HEHUE
OKpPY’KaloIlle Cpebl U €ro
MTOCJIE/ICTBHS

XuMus U 300pPOBbLC UCJIOBCKA.
.HGI(apCTBeHHBIe CpeacTBa

https://m.edso00.ru/S0Y7D1H7S

https://m.edsoo.ru/Y1Z8P4E2H

https://m.edsoo.ru/POY9R3L2J

98

Xumus mumu. Ponb XxuMun B
o0ecrieueHn MUIEBOI
0€30IMaCHOCTH

https://m.edso00.ru/T6S4G1V5U

99

100

Kocmernueckue u napdromepHbie
cpencta. beiToBas Xxumus

XUMUs B CTPOUTENBCTBE.
Baxwuelimme cTpoUTeNbHbIE U

https://m.edso0.ru/C7N6Y9IK5K

https://m.edsoo.ru/C4Y4WI1R9W



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W

KOHCTPYKIITMOHHBIC MAaTCPUAJIbL

XUMHA B CEIILCKOM XO3SHCTBE.

101 Opranuyeckue 1 MUHEpaJIbHbIE 1 https://m.edso0.ru/X0D2Q6M8B
ynoopeHus
C 0606
102 HCTelvwaTmaum 1 obobIIeHe 1 https://m.edsoo.ru/O003L3W9S
3HAaHUU 1O TeME
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (G- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIIMa, paguKal, H30MEpbl, CTPYKTypHas
dbopmymna, um3zomepus  (CTpyKTypHas, TeoMmMeTpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUSI OpPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIY4YEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadoTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPpOAHOI'0 COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHn4eCKruC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTHUrO KaTanH3aTopa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU



ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTaBISITH YPABHCHHS XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEHa, yUYUThIBAs YCIOBHSI, IPU KOTOPBIX
9TH PEeaKUUU UIAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCHUMOCTU peaKHI/IOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymiaM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCHUJIbI, THAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHMSIM XHMHYECKHUX PEAKIMil C HCIOJIb30BAHUEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE ITPUMEHSATh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOJIB30BaTh) 3HAHHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOAY; MJs IPUHATUS

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHUS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHHIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAHNUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBAThb UX NOCTOBCPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaJIM3UpOBaTh XUMHUYECKYI0 HH(OpMAaLHIO,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHHS ¥ IPEJOTBPAILICHHS X BPEAHOTO BO3ICUCTBUS HA OPraHUu3M

YCJIOBCKaA



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O XUMHUHU

Kon

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Crpoenue BeuiectBa. CoBpeMeHHasi MOJIeNlb CTPOCHUS aroma. Pacnpenenenue
AJIEKTPOHOB IO 3HEPreTHYeckhuM ypoBHsIM. Kinaccudukanms XUMHUYECKHX
a5eMeHTOB. OCOOEHHOCTH CTPOSHHSI SHEPreTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHSI aTOMOB. DJICKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

[lepuonuueckas cucrema xumuueckux odiementoB J[.M. Mengeneena.
Ousnueckuit cMbica [lepuoanueckoro 3akona J[.M. Menneneesa. [Ipudaunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB WU HX COEAUHEHUN 10
MepuoJaM W rpymnmaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB IPOCTHIX

BCHICCTB, BOAOPOAHBIX CO@HHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

14

BaneHTHOCTD. BJICKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

Buner  xumuueckoil cBA3M  (KOBaJIeHTHas, MOHHAas, MeTallIndyeckKas,
BOAOpPOJHAs) U MexXaHu3Mbl e€ oOpasoBaHus. MexXMONEKyIsIpHbIC
B3auMo/JieiicTBUs. BelecTBa MOJIEKYJIIPHOTrO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BELECTB OT TUIA

KPUCTALIMYECKON PEIIETKA

1.5

1.6
1.7

1.8

1.9

Xumuueckass — peakmus.  Kiaccudukammss  XMMHYECKUX — peakiii B

HEOPraHUYECKON ¥ OPraHN4eCKON XUMHHU. 3aKOH COXPaHEHMSI MACChl BELLIECTB
CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3INYHbIX (PaKTOPOB
TemnnoBbie 3¢ dexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs

O6paTI/IMI>IC pCaKknuu. XHUMHUYECKOE paBHOBECHUC. (DaKTOpLI, BIMAOIIKMEC Ha

COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense
Onexrponutuyeckas auccouuanyst. CuibHbIe U cinadble 1eKTpoiuThl. Cpeaa
BOJHBIX PAcTBOPOB BELIECTB: KHUCNAas, HeWTpaibHas, wmienodHasd. CreneHb

aucconuanuy. Peakyyu HOHHOTO oOMeHa

1.10

I'moponus coneit. MonHoe mpou3BeaeHUE BOAbL. BOAOpOAHBIN TMOKa3aTesb

(pH) pacTBOpa

1.11

1.12

CrocoObl  BbIpaXEHMSI  KOHIIEHTpAllMM  pacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOIO BEILIECTBA, MOJIIpHAas KOHUEHTpauus. HacelmeHHsle u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'I.HOF HUApPAaThL

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC pCaKIuu. IloBeneHue BelIECTB B cpeaax




C pa3HbIM 3HaYeHneM PH. MeTobl 31eKTpoHHOTO OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYeCKUX COCIMHECHUM. Homenkimarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpUM, Kadui, KalbIUH,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOWCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yraepoma U KpeMHHS) W HX COCAUHEHUH  (OKCHUJIOB,

KHCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNMN )

2.4

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICIKAIINX K

Pa3JIMUHBIM Ki1acCaM

2.5

Nnenrudukanus HeOpraHndeckux coennHeHni. KadecTBeHHBIC peakiiuu

Ha HCOPraHM4CCKNEC BCIICCTBA U NOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOI'O CTPOCHUS OPraHUYECKUX
coenuHennii  A.M. byrtiepoBa. VYTriepoIHBIH CKEJIET OpPraHUYecKOu
MoJIeKyJbl. KpaTHOCTh XUMHMUYECKOW CBA3M. S- U P-cBsA3H. SP3-, SP2-, Sp-
rudpuan3anuu opouTaneil aToMoB yriiepoja. 3aBUCUMOCTb CBOWCTB BEILIECTB
OT XUMHYECKOro CTpOoeHMs MoJekyn. ['omonoru. I'omonormyeckuid psa.

I/ISOMepI/I}I " U30MCEPhbI

3.2

3.3

3.4

[Tonstne o QynkuuoHanbHOM rpymnme. OpueHTanMoOHHBIE A (HEKTHI
3aMeCTHTeNeH

[IpencraBienne o KiaccHU(pUKAIMU OpraHUYECKUX BemiecTB. HoMmeHkmnaTypa
OpPraHMYECKUX COEIMHEHUN (cHucTeMaTruyeckas) W TPUBUAIbHBIE Ha3BaHMUS

BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIM MEXaHH3MEBI PpCaKIuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasuio MapkoBHukosa. [IpaBuno 3aiiiieBa

3.5

3.6

AJIKaHBI. XuMUYECKue CBOICTBa aJIKaHOB: raJOr€eHUpPOBaHHUE,
JNETUIPUPOBAHUE, TEPMHUYECKOE pA3J0KEHUE, KPEKHHI, H30MepU3alus,
roperne. Ilomyuenue ankanoB. [luknoankanel. Crneuuduka CBONCTB
LMKJIOAJIKAaHOB C MaJbIM pa3MepoM LuKia. Peakuuu NpUCOENUHEHUS U

PaauKaJIbHOI'O 3aMCIICHU A

AJKCHEL XHUMHUYECKHE CBOICTBA: pcaknuun MPpUCOCAUHCHUSA

(raoreHupoBaHue, THUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUIpaTalus),




TOpEHUs, OKUCIICHUS U nosmMmepu3anuu. [IpombinieHHbIe U 1abopaTOpHBIE

CIIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

3.8

3.9

Ankanuensl. XMMUUECKHE CBOICTBA allKaJUEHOB: pEaKLUU INPUCOEIUHEHUS
(rugpupoBaHue, TaJOTeHUPOBAHUE), TOpeHUs U noaumepusanuu. [lonydenue

AJIKaIMCHOB

AJKUHBI. XuMuyeckue CBOMCTBA: peakuuu IIPUCOEAVHECHHUS
(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUS, THUIPOraJOr€HUPOBAHUE)
KaK CII0co0 MoJIydeHHs MOJIMMEPOB U IPYTHUX TOJIE3HBIX MPOAYKTOB. Peakiinu
3aMmemieHus. ['opeHue aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO

IIaMCHU JJIs1 CBAPKU U PE3KH MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XuUMHYECKHE CBOWCTBa O€H30J1a: pEaKUHUU AIEKTPOPHILHOTO
3aMelIeHus, PUCOeAUHeHUs (THAPUPOBaHUE, TajloreHupoBaHue). Peakius
ropenus. OcoOEHHOCTH XMMHUYECKUX CBOMCTB ToiyoJia. [lomydenune Genzomna.
Oco0eHHOCTH XHMMHYECKHX CBOWCTB cTHpoja. l[lomummepusamus CTUpPOIIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

3.11

3.12

Couptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME C HaTpHeM KaK CHoco0 YCTaHOBIGHUS  HAIUYUS
THIPOKCOTPYIIBI, € TaJOreHOBOAOPOJAMH KaK CHOCO0  IOJydyeHus
pacTBOpUTENICH, BHYTPU- W MEXKMOJIEKYJISpHas jaeruaparanus. Peakums
ropenus. [lonydenue sTaHona: peakius OpOKEHUS TIIOKO3bI, THApATaUs
STUJEHA. OTWICHIJIMKOIb W TJIMLEPUH KAaK MPEJCTABUTEIU IHPeIebHbIX

MHOTI'0AaTOMHBIX CITUPTOB

deHos. XUMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpue™m, THApOKCUIAOM

HaTpus, Opomom). [lonyuenue penona

Anbreruasl. XUMHYECKHE CBOMCTBA  MNpPENCIBHBIX  AIBACTUIOB:
TUIPUPOBAaHNE; KAUECTBEHHbIE PEAKIIMN Ha KapOOHWIbHYIO TPpYIIy (peaKius
«cepeOpsiHOTO  3epKanay, B3aumojencTBue ¢ ruppokcuaom wmeau  (I1).
IlonyyeHne mpenenpHBIX albJETHA0OB: OKHUCIEHHWE CIMPTOB, TUApaTalus
alleTuieHa. AIETOH Kak IpeJCTaBUTENb KETOHOB. OCOOEHHOCTH peakluu

OKHCJICHHA all€TOHa

3.13

3.14

KapOoHoBbie KHCITOTBI. XUMHUUYECKHE CBOMCTBA TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB MYypaBbHUHOMN
kucnoTel. [lomyueHue mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJIEHUE aJIKaHOB, AJIKEHOB, NEPBUYHBIX CIIUPTOB, alIbAECTU]IOB. Briciine

IpeaACIIbHBIC U HEMMPEACIIbHBIC Kap60HOBI)Ie KHCJIIOTHI

Crnoxuble >pupel U Kupbl. CHocoObl TONYyYEHHUS CIIOXKHBIX 3(HPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHue ciaoXHbBIX 3(QUPOB B




MUIIEBON ¥ Map(pIOMEpHOH MPOMBINUIEHHOCTH. JKUPBI KaK CIIOKHBIE 3(UPbI
IJIMLEpUHAa U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA XKHUPOB:
TMJIpUpPOBaHUE, OKUCIIeHHE. ['Maposn3, win OMbUICHHE, )KMPOB KaK CIOCO0
MIPOMBIIIJICHHOTO TIOYYEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBI KaKk

COJIK BBICIIHNX Kap6OHOBBIX KUCIOT

3.15

XUMHYECKHE CBOMCTBA TUIIOKO3Bl: PEAKLIUU C YYaCTHUEM CIUPTOBBIX H
aJIBJICTUIHOM TPYIII U MOJIOYHOKHKCIIOE Opoxenue. [I[pumenenue rirokossl, eé
3HauUeHUE B IKU3HEAEATEIbHOCTH opraHuszma. Jlucaxapuapl: caxaposa,
MaibTO3a. BoccraHaBiauBaroliye W HEBOCCTAHABIMBAIOIIME JAHCAXapPUIBL.
IM'maponus nucaxapupos. Ilonmucaxapunbl: kpaxmai, rmMkoreH. CrtpoeHue
MaKpOMOJIEKYJl KpaxMmaJla, IJIMKOTe€Ha U LeJUI0103bl. PU3ndyecKkue CBOMCTBA
Kpaxmalia Y IeJUTIOJIO3bl. XMMHYECKHe CBOWMCTBAa KpaxMmania: THIPOJIH3,
KaueCTBEHHasl peaklusi C HOJO0M. XHMHUYECKHE CBONCTBA IIEJUTIOIO3bI:
THIIPOJIA3, TOIXy4eHUEe S(PUPOB LEIUTI0N03bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMUHBI. AMHHBI KaK OpPraHWYECKHE OCHOBAaHMS: PEaKIUH C BOJOM,
KHCJIOTaMH, pEaKIus ropeHus. AHWIMH KaK MPEACTaBUTENh apOMATHYCCKUX
aMHMHOB. XHMMHUYECKHE CBOICTBA aHWJIMHA: B3aUMOJEHCTBHE C KHCIOTAMH,
OpOMHOI BOJIOM, okucieHue. [lomydeHne aMUHOB ATKWJIMPOBAHHEM aMMHaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

3.18

AMUHOKHUCIOTEL U OeNKH. AMMHOKHCIOTHI Kak aM(OTEpHbIE OpraHu4yecKue
coequHeHusl. OCHOBHBIE aMUHOKMCIIOTHI, 00Opasyronie Oesnku. XuMUYecKue
CBOWCTBa O€JKOB: THUAPOJIU3, JEHATypalMs, KaueCTBEHHbIe (I[BETHBIC)

pCaKknuuu Ha Ocnku

CrpoeHne M CTpyKTypa NOJIMMEPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus] MoJieKyd. OCHOBHbBIE CITOCOOBI MOTYYEHUS! BBICOKOMOJEKYISPHBIX
COETMHEHUI: peakuuu MOJIMMEPHU3aLUU u MOJINKOHICHCAIIUH.

Knaccugukaius BoJI0OKOH

3.19

WNnentudukanus opraHuyeckux coeAMHeHU. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'enernueckas cBsA3b MEXKy KllacCaMU OPraHUYECKUX COCIUHEHUN
XUMUS U )KU3Hb

XuMus B TOBCEAHEBHOW >Ku3HM. [IpaBuia Oe3omacHOil pabOTHI ¢ €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

Xumuss U 310poBbE. XHUMHS B MEIULMHE. XUMHSA U CEIBCKOE XO3SMCTBO.
X¥MHA B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIN U ITOIMYTHBII

He(TAHOI Ta3bl, UX COCTAaB U UCTIONb3oBaHue. CocTaB HEPTH U €€ mepepadoTKa



(IpUpOIHBIE UCTOYHUKHU YIJIEBOAOPOIOB)

XuMHUs ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEAbl U €ro

nocneacteus. Oxpana ruapocdepsl, MouBbl, aTMochepsl, GJIopsl U GayHbI OT

43 XUMHUYECKOro 3arpsizHeHus. [IpoOiema OTX0IOB M MOOOYHBIX MPOIYKTOB.
AJnpTepHaTUBHBIE ICTOYHUKH 3HEPTUU
OOmue nmpeAcTaBIeHUS O MPOMBIIUICHHBIX  CIOCO0aX  MOJYYEHHS
XUMUYECKUX BEIIEeCTB (HAa TMpuUMepe MPOU3BOACTBA aMMMAKA, CEPHOU
4.4 kucnotbl). UY€pHas u uBerHas Merawnyprus. CTekino M CHIMKaTHas
MPOMBILUIEHHOCTh. [IpoMblnuieHHass oprannyeckas xumud. CeIpp€ Ui
OpraHUYeCKON IPOMBIIUIEHHOCTH
5 Tunel pacy€THBIX 33184
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIECTBa, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacu€tbl 00BEMHBIX OTHOIICHHUH ra30B IPU XUMHUECKUAX PEAKIIHIX
5.4 Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIHH,
' €CJIM OJIHO U3 BEIIECTB JJaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii unmm 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3MOKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6 | omHO U3 BelECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHOM MacCOBOM H0ei
PacTBOPEHHOIO BELIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM HOHITHI «MacCcoOBast 10JIs», «MOJISIpHAs
' KOHIICHTPALUs», KPACTBOPUMOCTb)
Haxoxaenne MonekymnsipHON (GopMyITbl OpraHUYECKOTO BEIIECTBA M0 €ro
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOIALIMX B €r0 COCTAB, WU 10

MIPOYKTaM CTOPaHUs




