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HOACHUTEJBHASA 3AIIUCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanny, peamu3yOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbI, U
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yyenue mpeamera, peanmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npodUILHOTO OOYy4YeHHS, MPU3BAaHO OOECIEeYUTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» MOIydaeT
NOoApOOHYI0O  HHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAlOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecreynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJIEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBACT WHBApPUAHTHOE TMPEAMETHOE COJepKaHue, 00s3aTelbHOE
JUISL W3Y4YEHUsT B paMKax OTACNbHBIX MPOPUICH, NpeaycMaTpUBaET
pacrpenelieHue W CTPYKTYpUPOBaHUE €ro Mo KiaaccaM, OCHOBHBIM
CoJIep KaTelIbHBIM JIMHUSM/pa3ienam Kypca;



e HaéT MpUMEpPHOE paclpeneeHne Y4eOHOro BPEMEHH, PEKOMEHIYEeMOIO
JUTSL U3YYEHHUSI OTICIbHBIX TEM,

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX ~ JACHCTBHI  0O0ydaromerocs IO OCBOCHHUIO
CoJIep KaHus IpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus. 3a TpeJeiaMd yCTAaHOBIIEHHOW MpOrpaMMoil 10  XUMHH
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHMs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpasi IOJKHA OMNpPENEHAThCS B COOTBETCTBUM C HANPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PI'OC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYE€HHUSI Ha YpPOBHE CpeIHEro oOlero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Y4YEHHUS HANpaBJIEH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYYEHHs]  XUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJIeHHe TEOpeTHYeCKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOMYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHuzaiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmIaHUPYyEeMBbIM peE3yJbTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TAaKKE€ Ha pEIHIeHHe 3ajay
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOyYarolUXcs, Ha (OPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJbHbIX YMEHHMM, YMEHHN pallMOHATM3alui y4eOHOTO Tpylaa |
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIIMINX MEKIUCIUTIIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBnstomumMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHUS
SABJISIOTCS  YIUIyON€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHnu MOIX0I0B K OTOOPY M CTPYKTYPHOM
OpraHu3allid COJIEPKAHUS 3THUX KypCOB B MPOrpaMMme IO XUMHU 32 OCHOBY



npussaTel nonokenuss GI'OC COO o pasznuumsx 06a30BOr0 U YriryOJEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmass u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JTa cUCTeMa
3HAHUM TMOJy4yaeT OompeaeiaEHHOE TEOPETHUUYECKOE OTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUNA 00BEM  (PaKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN HA OCHOBE PACIIUPEHUS U YIIyOJeHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XMMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
INPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydenme mnepuommueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylIeHUH, a TaKKe C TOUYKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JOmoJHsAeTcss  (OpMHpOBAaHMEM  IPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IIpOLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIHii.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOJE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMPEAENEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K OOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMUSHUE CMEXHbIE MpeAMEThI. Tak, Hampumep,
B COJIEpKaHUM TpEeaMeTa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 60bIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YE€HUU IMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUIl B XMMHUU U B (U3UKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBl COXpPaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IMPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM TMpeAMeTa g KJIAaCCOB XHUMHUKO-
Ononornyeckoro nmpoduiist OONbIINKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumusa. B 3TOoM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMbl, B COCTaB KOTOPOW BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTbBI, KaK JHUOUAbL, OCJIKH, YrIeBOAbl, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIIY>)KAT OCHOBOM ISl HM3y4YEHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUS.



B mmane ¢opMupoBaHHs OCHOB HAYYHOTO MHPOBO33PEHHUS, OCBOCHHUS
0OIlIeHayYHBIX METO/I0B MTO3HAHMS U OIbITa MPAKTHUYECKOTO MPUMEHEHHUS HAyUYHBIX
3HaHUW M3ydeHHE TMpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXKIIPEIMETHBIX CBS34X C YYEOHBIMH MpeJAMETaMH, BXOISAINIMMH B COCTaB
npeaMeTHbIX objacteli «EcrecTBeHHO-HaydHbIE NpeaMeThl», «MaTeMartnka u
uHpopMaTrka» U «PyCCKUI SA3BIK U JIUTEPATYPay.

[Ipn wm3ydeHun ydeOHOro mpeameTa «XuUMHUs» Ha YriayOJEHHOM YPOBHE
Takke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7la4eil MEePBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUW KaK O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOMN
JESITEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYpHhl. Pemenne
ATON 3amaud Ha YrIyOJIEHHOM YpOBHE H3YUYEHHS MpeaMeTa MpeArnoJiaract
pean3aluIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHHE TMPEJICTABICHUN: O MaTepHaJbHOM €JIMHCTBE MHUpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE XUMUU B
CHUCTEME eCTECTBEHHBIX HayK W e BeAylled poid B oOecrneueHUuu
YCTOMYMBOIO  Pa3BUTHsA  4YEJIOBEYECTBA: B  pEHIEHUH  IPoOIIeM
AKOJIOTHYECKOMN, SHEPreTUUSCKON M MHIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEIMIIMHBI, CO3JJAaHUH HOBBIX MAaT€pHUaoB, HOBbIX ICTOYHUKOB YHEPIUH, B
00eCTICUCHUH PAIIMOHAIBHOTO MPHUPOOTIOIb30BaHus, B (POpMHUpPOBAHUU
MHUPOBO33pPEHUSA U OOIIEH KyJIbTypbl YEJOBEKa, a TaK¥Ke SKOJOTHYECKHU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

e OCBOCHHE CHCTEMbl 3HAHHM, JIGKAIIUX B OCHOBE XHMMHUYECKOM
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMHUYECKUX  H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEaKIHH, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 00mmx
Hay4YHBIX TIPUHIUIIAX XUMHUYECKOTO MPOM3BO/JICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOI'O TTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHUU [JI1 OOBICHCHUS
KIIFOYEBBIX HMJIEH M MpoOJIeM COBPEMECHHOM XHUMHH, JJII OOBSCHCHHS U
MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C MO3UIMI KOJIOTUUECKON 0€30MaCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIBHOCTH YeJIOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJB30BAaHUEM U  IepepadoTKOH
BEIIIECTB;

e yrmyOJieHWe TIPEACTABJICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOMMMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHS XHUMHMYCCKHUX SBJICHUHW, HMMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUUECKON AEATEILHOCTH U MOBCEIHEBHOM KU3HU.



B nnane peanuzanuu NepBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEJHEro oOIIero o0pa3oBaHUs NMpPU U3YYCHUU
npeaMera «XuMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAaKUE LT U 33]]a4H, KaK:

BOCIIUTaHHE YOEXJAEHHOCTH B TII03HABACMOCTH SBJICHHHA TPHUPOJIEI,
YBOXEGHHS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX H
NPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYeTIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTeW oOydJaronuxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCIEIIHOHN MpodecCHOHABHON U 00IIECTBEHHON JIEATEIIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMUpOBaHHEe YMEHHH ¥ HAaBBIKOB Pa3yMHOTO IPHPOIOINOIL30BaHU,
Pa3BHUTHE YKOJIOTHUECKOHN KYJIbTYphI, MPUOOPETEHNE ONbITA OOIIECTBEHHO-
MIOJIC3HOH 3KOJIOTUIECKON JeSTSIIEHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JIA U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIH0).



COAEPKAHUE OBYUYEHUSA
10 KUIACC
OPTAHUYECKAS XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[Ipeamer W  3HaYeHWE OPraHUYECKOM XUMHUHU, TMPEACTaBICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3AMA AaTOMHBIX OpOUTaseil
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsI3M (OOMEHHBIN M JOHOPHO-
aKLENTOpHbIM). TUOBl NEpEeKpbIBAaHHUS AaTOMHBIX OpOMTaNed, G- MU T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
opraHuveckux BemecTB. [loHsATHE O CBOOOMHOM pagukane, HyKiIeopuie W
anexkTpodue.

Teopust crTpoeHusst opraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHas. M3omepus. Buapl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKALMK OpraHnyeckux BeniecTB. lloHatue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanpl. CucreMarnyeckast
HOMeHKJIaTypa opranmdeckux coenuHeHuidt (IUPAC) m TpuBmanbpHBIC Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIbBITHl MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPU HATPEBAHUU
(mnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankansbl. ["'omosiorudeckuil psii aakaHoB, oOmas (GopMyina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3alnsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
QJIKAHOB.

XYWMHUYECKHE CBOMICTBA QJKAaHOB: pEaKkUUHd 3aMElIeHUs, H30MEpHU3aluHu,
JNErUIpUPOBaHUs, IIUKIU3AlMK, TUPOJIN3a, KpEeKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3Me PEaKIi PauKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs] U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O0mIas ¢popmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHUS ¥ XUMHUYECKHX CBOWCTB MaiblX (IUKIONPOIAH, IUKIOOyTaH) U



OOBIUHBIX (IIMKJIOMEHTAaH, [UKJIOTeKCaH) HUKiIoankaHoB. CrocoObl MOTy4YeHUS U
IIPUMEHEHNE [UKIIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJKkeHOB, o0mmias (Gpopmysa, HOMEHKIATypA.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
ruOpuan3anysi aTOMHBIX opOuTaneil yriepona, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3nyecKue CBONCTBAa AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLIMM INPUCOCAVHEHUS, 3aMEIIEHUS B O-TOJIOKECHUE
IIPU JBOMHOM CBSI3H, NOJMMepH3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakMy Ha BOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaauensl. Knaccudukarus aakaaueHoB (CONpsiKEHHbIC, N30JIMPOBAHHEIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpSDKEHHBIX  nueHoB, 1,2- wu 1, 4-npucoegunenue. llonmmmepusamus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIyYEHUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKWHOB, SP-
ruOpuan3anysi aTOMHBIX opOuTanell yriepona. Pu3nyeckue CBOMCTBA AJKUHOB.
XUMUYECKUE  CBOMCTBA:  pEaKUMU  IIPUCOCAUHEHHUs,  JUMEpHU3ALUU U
TPUMEPHU3ALINHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBEHHBbIE peakluu Ha TPOiHYIO cBsI3b. CIIOCOOBI MOJTy4YeHUs
Y IPUMEHEHUE AJIKWHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psif apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeH3ona. dusmyeckue CBOKMCTBa apeHOB. XUMHUYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pPaJUKalle, PEaKUWHA NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHWCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpPe AaJKWIbHBIX PATUKaJIOB, KapOOKCHUIBHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIN yroias U npoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TpoykThl nepepabOTKu HEPTH, UX TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnyecKkas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
aMuHOrpymnmy. JlelicTBue Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pacTBopa IIENOYU. B3auMOAENCTBUE IUTajJOr€HAIIKAHOB C MAarHUEM M IIUHKOM.
Ilonsatue 0 METAIIIOOPTraHUYECKUX COCIMHEHUSAX. Hcnonp3oBanue
raJlOT€HIPOU3BOJHBIX  YTJIEBOJAOPOAOB B OBITY, TEXHUKE M TP CHUHTE3e
OpPTraHUYECKUX BEIIECTB.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
u3ydeHue (U3MYECKUX CBOMCTB YIiIeBOAOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHA4YHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yriepoga ¥ BOJOpPOJA B OpPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YeHHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3liamM TJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJICKYI
YTJIEBOIOPOIOB U TAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kuciiopoacoaepskamue opranu4ecKue coeJMHeHu.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHHMEe MOJeKyn (Ha Ipumepe
MeTaHoJa W 9TaHona). ['omomormyeckuil psa, oOmas Gopmyna, H3OMepus,
HOMEHKJIaTypa #  kiaccupukanug. Dusznueckue CBONCTBA  IPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3M MEXKIAY MOJIEKYJIAaMH CIHAPTOB.
XWMUYECKHE CBOWCTBA: pPEAKUUHM 3aMEIICHUs, JeTrujpaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU U  HEOPraHMYECKMMH  KHUCJIOTaMH.
KauecTBeHHas1 peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U1 METAHOJIA
Ha opranu3M uenoBeka. CrmocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHHS, B3AUMOJIEUCTBUE C OPTaHUYECKUMHU
M HEOPraHWYECKUMHU KHUCJIOTAaMU, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHne o MexaHM3Me peakUuid HYKICO(PUIBHOTO 3aMEUICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOMYyYEeHHS U TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHE MOJNEKYJbl, B3aMMHOE BIUSHHE THUIPOKCOTPYINbI U
oensonbpHOro sigpa. dusmueckue cpoiicTBa (peHona. OCoOEHHOCTH XHMHUYECKUX
cBoiicTB (eHona. KadectBennnie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osryuenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETMHEHHS — alTbJICTH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIbl. ['OMoJIOrHYecKue psifbl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HoMmeHKiIarypa. Dusnyeckue CBOMCTBA albJACTUIIOB U
KETOHOB.  XUMHYECKHME CBOICTBAa  albJIETHAOB U  KETOHOB:  pPEAKIUHU
npucoennuenus. OKHUCIIEHUE albJAeTru0B, KAUeCTBEHHbIE PEaKLUU Ha aJlbJIETHUIbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE allbJETHI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKkIatypa. @u3nuecKkrue CBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi STepuPUKalUM, PEAKIUH C YYaCTHEM YTIEBOJOPOJHOTO pajrKaa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [lOHSATHE O TPOM3BOIHBIX



KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax. MHorooopasme xkapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CoCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMmonorudeckuit psina, oOmas dopmyna, U30MEpHUs U
HOMeHKJIaTypa. Dusuyeckne M XUMUYECKHME CBOMCTBA: TUAPOJIU3 B KUCIOW U
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, GU3NIeCKUe 1 XUMUYECKHE CBOICTBA KUPOB: TUAPOIN3 B
KHCJION U 1IeoYHOou cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPHKAIIMX OCTATKU
HETPeIebHBIX KUPHBIX KUCIOT. JKUpBI B mpupoIe.

MBpbLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

OO6mast xapaktepucTrka yriaeBoaoB. Knaccudukarus yriaeBogos (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3zokcupubo3a. duznyeckue CBOWCTBA U HaxoxaeHue B mpupone. dortocuuTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHOM
IpyMIl, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €€
3HAUCHUE B KU3HENEATECILHOCTH Oopranu3Mma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTanaBnuBaoIe 1 HEBOCCTaAHABIMBAIOIIKE AUcCaxapuabl. [ uaponus
nucaxapusioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
JIMKOTeH M 1eiunofo3a. CTpoeHue MakpoOMOJEKYyJl Kpaxmala, TJIMKOTeHa U
Heuono3bl.  dDU3NYecKUe CBOWMCTBA KpaxMajla M IEJUTI0N03bl. XHUMHUYECKUE
CBOMCTBa Kpaxmaya: THAPOJN3, KaYEeCTBEHHAs peaklUus C HOAOM. XHUMHYECKHE
CBOMCTBA LIEJUIOJIO3bL: TMAPOJIU3, MOJdydeHue 3(pupoB nemitonossl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
PacTBOPUMOCTD PA3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CIHMPTA B aJbJIETH] Ha PACKATIEHHON MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), KAaYeCTBEHHBIE pPEaKIUd Ha albJIeruabl (C THAPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuna ¢
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonericTBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIEPUMEHTaIbHBIX 3a1a4 1Mo TeMaM «CHupThl U
(benonb», «KapboHoBbIE KUCTOTHL. ClIOXKHBIE 3DUPBD».

A3oTcoaep:xaniue OpraHuvecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MpOou3BOJHbIE amMmMuaka. Knaccudukanus amMuHOB:
anupaTHICCKUEe ¢ apOMAaTHYCCKHE; IIEPBUYHBIC, BTOPHUYHBIE M TPCTHYHEBIC.
Crpoennie MoJiekys, oOuas (opmyia, U30Mepusi, HOMEHKIATypa U (U3HUECKHUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(paTHUEeCKNX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAaHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHUS.



AHUIIMH — TIPEACTaBUTENh aMUHOB apoMaruyeckoro psga. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MoOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiMHA. KauecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUs] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaenbHbIe IPeICTaBUTENN Ol
AMUHOKHUCIIOT:  TJIMLIMH, allaHuH. @Ou3nyeckue CBOMCTBA aMUHOKHUCIIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepPHBIX  OPTaHUYECKHUX
COCIMHCHUM, peaKIus MOJHUKOHICHCAIINKA, O0pa3oBaHWE TMICNTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupomHbie mosmMephl. [lepBuyHasi, BTOpUYHAs W TpeTUYHAS
CTpyKTypa OenkoB. XWUMHYECKHE CBONCTBA OCJIKOB: THUIAPOJU3, JCHATYpaIus,
KauyeCTBEHHBIC PEAKIINH HA OCIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
pacTBopeHHe O€NKOB B BOJIE, JEHATypalusi OEJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€JIKM, peIlIeHWe OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TcofiepKalllie  OpraHudeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHEHUMY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJMMEPU3AIIUHU, CPEIHSSI MOJICKYIIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITHUS ¥ TIOJTUKOHICHCAITH.

[TommmepHble MaTepuanbl. [lmacTMacchl  (MONMMATHIICH, TIOJUIIPOITHAJIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKPHUIAT, IOJUKapOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMephr: HaATypaIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30TIPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMopa3araeMble MOTUMEPHI).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M UX MPEBPAICHUIA:
O3HAKOMJICHUE C 00Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc,
KaydyKOB, PCIICHHE OJKCIICPUMEHTAIbHBIX 3a7ad 1o TeMe «Pacmo3naBanue
TTACTMACC M BOJIOKOH.

PacuéTHrble 3amaun.

Haxoxaenue MOJEKyIsIpHOH (GOpPMYIbl OPraHWMYECKOTO COCAMHCHHS I10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €r0 COCTaB, HaxXOXKICHHUE
MOJICKYJIIPHON  (DOPMYIBI  OPraHUYECKOTO COeAUWHEHUs To0 Macce (00béMy)
MPOIYKTOB CTrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) TPOTYKTOB
peakiMi W/WIUM HCXOMHBIX BEIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €Tr0 XWMHUYECKHX CBOWCTB WJIM CIIOCOOOB



MOJTyYeHUs, OMPEEICHUE JOJHM BBIXOJAa MPOAYKTAa PEaKIUU OT TEOPETHUECKH
BO3MOYHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanuzanust MeXnpenMeTHBIX CBsI3eH MPU U3YYCHUU OPTaHUYECKOW XUMUH B
10 xjacce oCyIIeCTBISIETCA Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX T[IOHSATHUH, TaK M TOHSATHHA, NPUHATBIX B OTICIBHBIX IpeAMETax
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpus, 3aKOH, aHaIW3, CUHTE3, Kiaccupukauus, HaOIIOJCHUE, U3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

duszuka: Marepusi, aroM, DSJIEKTPOH, WPOTOH, HEHUTPOH, MOJEKYIIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, CIUHHUIBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
macca.

buonorusi: knerka, opraHu3M, SKocucTema, Ouocdepa, MeTadoJIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
¢doTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbl, HYKJIEUHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble NCKOMAEMBbIE, TOIINBO.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHTAHUS,
MOTIOIIIHNE CPEJICTBA, MATEPUAIIBI H3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBHLIASI N HEOPTAHUYECKAS XUMUA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKHMN dneMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIe opOuTanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DeKTPOHHBIC KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB IIEPBOI0O—UETBEPTOrO TMIEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MHUTYpaIlid HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH U Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U lleprmonnueckoil cUCTEMBI
XHMHYECKUX  DJIEMEHTOB C COBPEMEHHOW TeopHWel CTpPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ TepuojaM. 3HadYeHUE
nepuoguueckoro 3akona /[.1. Menneneena.

XuMu4deckass CBs3b. BuIbl XHMMUYECKOM CBS3H: KOBAJICHTHAs, HMOHHas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN. DHEPrus U JjuHa cBs3u. [1oJsipHOCTD, HAPABIECHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3u. KpaTHble CBs3u. BoaopojHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.



BajleHTHOCTP M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MIEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTaJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremMax. VictunHbie pactBopsl. IIpencraBinenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacCTBOpE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllieHHble U
HEHACBHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIESCTB. | pUBHATLHEIC
Ha3BaHMs OTJIEIbHBIX IPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMHUuecKUX peakiuii B HEOPraHWYECKONH U OpraHUYeCKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katainn3 u kaTannu3aTtopsl.

O6paTuMble U HEOOpaTUMBbIE peaklui. XUMHUeckoe paBHoBecue. KoHncranrta
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIMEC HA TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onekrponutuueckas aucconuanusi. CuiabHble W CJIA0ble  3JIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIEKTPOIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKeHUe TEPOKCUIAa BOJOPOJa B TMPUCYTCTBUM KaTaM3aTropa, MOJACIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJEHNUE PEAKIIU HOHHOTO 0OMEHa, Oolpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HW3Yy4YCHUE BIMSHUS Pa3IMUHbBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckasi xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJLIOB. AJUJIOTPOIHUSI HEMETAJJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,

docdopa u yriaepona).



Bonopon. Ilomydenne, ¢uzmdeckne M XUMUYECKHE CBOMCTBA: PEAKIIMHU C
METaUlaMlM M  HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HMIpuibL
TomuBHbBIE AIIEMEHTHI.

["anmorensl. Haxoxnenue B Mpupoje, CrocoObl MOdydeHus, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoibl. BaxHele Kuciaopoacoaepkamue
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTyYEeHHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenue B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoTel. [I[puMeHeHne cepbl U €€ COeUHEHUI.

A3zor. HaxoxneHnue B TMpupojie, CHOCOOBI MOMy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojne, CHocoObl MOMy4YeHUs, (QU3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpUpoje. AJUIOTPOINHBIE  MOJIU(PUKALINY.
duznyecKkue U XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOPa30BAHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetaiioB B Ilepruoandeckoil cucteMe XMMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JIOYeK aTroMoB MeTauioB. OOrue
¢dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoOsl
MOJTYyYEHHUSI METaJIJIOB: TUAPOMETAILTYPT s, MUPOMETAJLTYPIus,
anexkTpomeraiuryprus. I[lonsarue o koppos3un metamwioB. CrocoObl 3aIlUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OJJeMeHToB. Hartpuii w kanuii: mnomydeHue, GU3NYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECAUHEHUM.



OoOmas xapakrepuctuka MetauioB |IA-rpynmer Ilepuoguyeckoil cucTeMsl
XUMUYECKUX OJJIEMEHTOB. Marnuii M KalblMil: mosydeHue, ¢(u3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COECAHMHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4YeHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIllecTBA M €ro coeauHeHud. AM@oTrepHble CBOMCTBA OKcHlla U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

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

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u NpuMeHeHne XpoMa.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIC CBONCTBA.

du3nyeckne U XMMUYECKHE CBOMCTBA JKe€Je3a U ero coeauHeHuid. OKCHpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

duznyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coennHeHul. [lonyuenue u
IIPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOICTBA OKCHJIA U THAPOKCUA IUHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IpPEBpallCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3yYEeHHE KOJUIeKIMH «MeTauibl W CIUJIaBbl», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€J€3a C PacTBOPAMM KHCIIOT U
11€JI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeguHeHUs», «A30T U Hochop U UX COCAUHEHUSD,
«Mertasibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectsa. [lonstue
O HAy4yHbIX METOJaX I[IO3HAHMUS W METOAOJOTUH HAYyYHOTO HCCIEIOBaHUS.
HayuHble NpUHIUITBEI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [[poMBbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpedbl U €ro MOCIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.



XWMHs AW OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBku. Poib Xxumun B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnslie 3anaun.

Pacuéter: mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BELIECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUHU, €CIU OJHO U3
BELIECTB MMEET IpHUMECH, Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peaKkuuy, €Ciad OJHO M3 BEIIECTB JAaHO B BHUJAEC pacTBOpa C OIPEACIEHHOU
MacCOBOM JI0JIEM pPacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJU U MOJIAPHOU
KOHIICHTpAIIMM BELIECTBA B pPACTBOpE, MTOJM BbIXOJA IMPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHU4YeCKOW XUMHUM B 11 Kiacce OCylIeCTBIAETCA Y€PE3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUH, IPUHATHIX B OTACIIBHBIX
IIPEAMETax €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIU3, CUHTE3, KJIACCU(PUKALUS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIIb, MOJIEIMPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUDP, aTOM, DJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WUACANbHBIM ras,
(buznyecKue BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, IHEPTHS, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MOTOK YHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepUaJIbl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI POMBIILICHHOCTD,
dbapmaneBTUUECKast MTPOMBIIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPUAJIOB, AJECKTPOHHAA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yU4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W TMPAKTHUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTHKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU U TMOCICIYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;



CIIOCOOHOCTH OIIEHWBATh CUTYAIINH, CBI3aHHBIC C XUMUYCCKIUMU SBJIICHHUSIMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MIOCTYTKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHWUMAHUS IIEHHOCTEH 3I0poBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNsT TIpaBWi O€30MMacHOT0 OOpaleHusi C BEMeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JACATEIBHOCTH;

MOHMMAHUSI LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOT0 BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3YYEHHUIO Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMAIBHOUN CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHus BOIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



OpaKTHUKE, CIOCOOHOCTM M YMEHHUS aKTHBHO TMPOTHBOCTOSTH UACOJIOTHUHU
xemMohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKpYKarolleM MHUpE KaKk O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XHUMHH JUISI  COBPEMEHHOM
IUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXHOHW pOJH B
CO3/IaHMM HOBOM 0a3bl MaTepUaNbHON KYJIBTYpBl, B PEHICHUH TI00aIBHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30IacHOCTH, B Pa3BUTHH MEIULUHBI, 00€CIIeYeHUN
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJu3a U OOBSCHEHUS SBJIICHUNM OKPYKAIOIIET0 MUpPA U
MPOUCXOSAIINUX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HaydyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIONIb30BaTh XUMHYECKHE 3HAHHUS MJIs
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHHIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOSHHUS MPOrpPaMMbl IO XUMUU Ha YPOBHE
CpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HaUMMble IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(uKy METOIOB TO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHs, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, KCCIIeIOBaHNE, HAOTIOACHHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHble yueOHbIE NEHUCTBUS (ITO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIE,
pETYyJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YJaroIuXCs;



CIOCOOHOCTH oOyJaronmxcs UCIIOJIb30BaTh OCBOEHHBIEC
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEpCAJIbHbIC Y4eOHbBIC
JEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeIMeTHbIE PE3YIABTATHl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrMUYecKUe AeiiCTBHUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C TOCTABJICHHBIMU IEISIMU;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHWI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM IS KIAacCU(PUKAIMKU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIeHHUS (MHIAYKTUBHBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — TMPU PEHICHUU YYEOHBIX MO3HABATEIbHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY



MOMCKY METOJIOB PEIICHUS TPAKTUYSCKUX 3a7a4y, MPUMEHCHHIO Pa3JIMYHbIX
METO/IOB IMO3HAHMUSI.

3) pabora ¢ uHpopmaunmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHETa), aHanM3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (PopM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

bOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMaMKM, HEOOXOMUMOW [T BBIMOJTHCHUS YYEOHBIX — 3a1ad
OIIPEIEIIEHHOIO TUIIA;

pUOOpeTaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA A3BIK B Ka4yeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHSATh MeXIpeaMeTHbie (pusnyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYIibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMOi TEMBI B X0/I€ JUAJIOTa W/WJIH
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYITHUPOBATH CBOM MPEIOKCHUS
OTHOCHTEJIHHO BBITTOJTHCHHS MPE/I0KEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYESCKOW PabOThI MO MCCIICOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajnu3alun yueOHOTro MpoeKTa, U (PopMyIUpOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeHCTBUS:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OmNpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJIfOPUTM JCUCTBUN  TpHU
BBITIOJTHEHWU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajJay, BbIOMpaTh HauboJsee
3 PeKTUBHBIN CMOCO0 HUX pelIeHHS ¢ Y4ETOM TMOJIydeHHs HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JAESITETFHOCTH Ha OCHOBE CaMoOaHaliu3a u
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMUU Ha yTIyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JUIs yaeOHOTo npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOoOPa30BaHUIO 3HAHUM, BUJBI JEITEILHOCTH



M0 TMOJY4YEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUU B Pa3IMUYHBIX y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C XUMUEH. B
MporpaMMe II0 XUMHUHM TPEAMETHBIE PE3YJbTaThl MPEICTABICHBI MO TOJaM
W3YUYCHHUS.

10 KITACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHMS Kypca «OpraHuuyeckas XUMHUSI»
OTPAXKAOT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUYECHUU OpPraHHMYECcKOMn
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECHEYEHUH YCTOMYMBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTETHUECKON U
NUIIEBOI 0€30MacCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YellOBeKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJHON CPEE;

BJIAJCHUE  CUCTEMOM  XUMHYECKMX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE IMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAsS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaled, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(mepuogmueckuit 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaLEHUs] HHEPrul NpH XUMHUYECKHX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHX SIBIICHUM; MPEICTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJMHAMMYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opuentanTsl | u Il pona);
(aKTOJOTMYECKHE CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COETMHEHMIA;

chOpMHPOBAHHOCTH YMEHHUIA:



MCIIOJb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBJIEHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYEeCKUX
BEILIECTB;

COCTaBJISAITh YPaBHECHHSI XMMHYECKUX PEAKIMI M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

W3rOTaBJIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HM3yUEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUIO K OIpPEACIIEHHOMY
KJIacCy/Tpylme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAHUS IS OTICIHHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHH,
ATWICHIJIMKOb, (eHos, (QopManbIerujl, aneTaablerujl, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3JIMUHbBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, aJIKaJIUECHOB,
AJIKWHOB, AaPOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJIbJETHUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIMCAXAPHUJIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYHD  CBSI3b  MEXKAY HUMH  yYpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C HCHOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh HA KOHKPETHBIX MpPUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHHUI OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUIECKOE TPUMEHEHHE TIPOIYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTH 3TH 3HAHMUS;



c(OpMHUPOBAHHOCTH yMEHUS PUMEHSTH OCHOBHBIE ornepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3ALINIO, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl U3YUEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIHII;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCITIOJIb30BaTh CHCTEMHbBIE 3HAHUS [0 OPraHUYECKOM XUMHUHU JUIsl OOBACHEHHS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PACU€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMHA C MCHOJIB30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHHID XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C IepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHBIE 3HAHUS TSl IPUHSITUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c()OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMUYECKUNA DKCHEPUMEHT (MOJy4YeHHE W H3YyYEHHE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJIEBOJOPOAOB pPAa3IUYHbIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MpPaBHII
O0e3zomacHOro oOpamieHusi ¢ BEUIECTBaMU M J1a0OpaTOpHBIM OOOpPYAOBaHUEM,
dbopMynIupoBaTh IIEJIb HUCCJEAOBAHMS, TPEICTABIATH B paslIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYJOBO JIE€ATEIIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKArOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JEMCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIATH I€J€HANPABICHHBIA [OUCK
XUMHUYECKON MH(POpMAIINK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, nepepadarbiBath €€ M MCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC



[IpenmeTrHbie pe3ynbTaThl OCBOCHHSI Kypca «OOmas u HeopraHudeckas
XUMHS» OTPAKAKOT:

C()OPMUPOBAHHOCTh NPEJICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSX M IIO3HABAEMOCTU SIBICHUM IPUPOABI, O MECTE€ M 3HAYCHUU
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHA, B PEIICHUU MPOOJIEM HKOJOTUYECKOM, DHEPreTUYECKOM U MUIIEBOU
0€30M1acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B O0ECHEYEHUH PAlMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUpPOBaHUNM MHPOBO33PEHUA U OOILIEH KyJIbTypbl YENOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 30POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HaHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TOHATHS — XWMUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aTOoMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKas pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, D3JIEKTPOJUTUYECKAsT JUCCOLMAlMs, CTENEHb IHCCOLMAIUY,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOM 3hdexT
XUMHUUYECKOUN peakiiu, CKOPOCTh XUMUYECKON peaKklMi, XUMUUECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHs AJNEKTPOJIUTHUYECKON TUCCOLHUALNM, TEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIPHOM YPOBHSIX; TMPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peakiui, TEpMOJMHAMUYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJIb30BAaHUU BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUNAX  XUMHYECKOIO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE TOHSTHS MPU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIsI
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;



c(hOpPMUPOBAHHOCTh YMEHHSI OTIPENICTISATh BAJICHTHOCTD M CTETICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBSI3U (KOBaJEHTHas,
WOHHAs, MeTaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOpMUPOBAHHOCTh ~ YMEHHI:  KJIacCH(UIUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUH MO PA3IMYHbIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHECHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCU(pUKALIUN
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHYECKHUX OJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
Ilepuomnueckoin  cucremsl  J[.MI.  MeHneneeBa,  uCHOJb3ys  IOHSATHUSA
«IHEPreTUYCCKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ H.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIME
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
IIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

cOPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTH: OKHCIHTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEAKIMH; peakuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS HMX TIOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  pEaKkUMW  TUAPOJIW3a;  pEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe rIpOKCOKOMIUIEKCOB [IMHKA U aJTIOMUHUS);

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIMN C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOW pEakIMd B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOIO0 PAaBHOBECHSI IO BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMUYECKUE PEaKIIUH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO ITOJIYYE€HUSI CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue Hay4yHbIe TPUHIMIBI XUMHUYECKHUX TMPOU3BOJICTB; I€JIeCO00pa3HOCTh



MPUMEHEHNS HEOPTaHMYECKUX BEIIECTB B MPOMBIILIIEHHOCTH M B OBITY C TOYKH
3pE€HHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTh BJIQJICHUS] CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUS SBJICHUU MPUPOABI — HAOMIOACHUE, H3MEpPEHHE, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peajbHbIN U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUA MPU YKCIIEPUMEHTAILHOM HCCIIEI0BAHUM BEIIECTB
U Ui OOBSCHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B IIPUPOJIE,
MPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA U B IIOBCEHEBHOMW KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3h XUMUUYECKUX 3HAHUU C
MOHATUSAMHU U TPEJACTABICHUSIMHA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jiee 0CO3HAHHOTO MTOHUMAaHUSI MATEPUATIBLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUECM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIEHTPALIHSI;
Macchl BEIIECTBA WJIM 00BEMA rasza 1o M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
p€akuuu; 3HAYCHUS BOJOPOJHOTO IOKA3aTENSl PACTBOPOB KHUCJIOT M IIEIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMM;, Macchl (00bEéMa, KOJIMYeCTBa BEIICCTBA)
MPOJIyKTa PEaKIMU, €CIU OJTHO M3 MCXOIHBIX BEIIECCTB JIAHO B BHUJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B H30BITKE
(uMeeT mpHUMECH); MOJM BBIXOJA IPOJYKTA pPEaKIuu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (NPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTABa HEOPTAaHUYECKUX BEILIECTB, OMPEACICHUE
Cpeabl pPacTBOPOB BEIIECTB C TOMOIIbIO HWHIWKATOPOB, H3YYEHUE BIUSAHUSA
pa3UuHbIX  (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM  peakiuu, pelieHue
DKCTIICPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertamme»y U «Hemeramnel»y) ¢
coOJIroIcHUEM TpaBmiI 0€30IacHOr0 OOpaIleHUs ¢ BEIIECTBAMHU U Ja00PaTOPHBIM
obopynoBanueM, (GOpMYyIHpOBaTh II€Jb HMCCIACAOBAHUS, NPEACTABISATh B
pasIuuHOi (opMe Pe3ynbTaThl AKCICPUMEHTA, aHAIM3UPOBATh M OIEHHUBATh X
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMECHHI: COOIOATh MPaBHIIA MOJb30BAHUS XUMHUICCKON
MocyIol W JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJTHEHUIO JITA0OPATOPHBIX XUMHUYECKUX
OMBITOB, HYKOJIOTUYECKH 11€71eCO00pa3HOro TMOBEACHUSI B OBITY W TPYIAOBOH
JESITETLHOCTH B LEJISIX COXPAHEHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHOU
Cpeapl W JOCTWXKEHUA €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OIACHOCTH
TOKCHUYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1K;

c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CPeicTBa MaccoBOM nH(popMaluu, IHTEpHET U apyrue), KpUTUIECKU



aHAM3WPOBATh XUMHUYECKYI0 WH(pOpMaInio, nmepepadaTeiBaTh €€ U MUCIOJIB30BAThH
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.
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3.1 Crpret. Geron 1 . https://m.eds00.ru/d69df650
32 xerom. Kapbonomte xnenores. Cromime 21 ) Butmiorera LIOK
' P ’ https://m.eds00.ru/d69df650
a¢upsbl. XKupbl
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bu6mmoreka [IOK

3.3 Y TIeBOIEI ; https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 Egggﬁ%ﬁ;&gﬁ/};m 47650
Hroro no pazgeny 12
Paspnen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHHS
5.1 BBICOKOMONIEKYIISIPHBIE COCIMHEHMS 6 BH6J_IHOTeKa LOK
https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pA30BATEIBHBIE
padoThbI padoThI pecypebi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoma. [lepuoanueckuii 3aKoH u BuGmorexa LIOK
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 9 i
https://m.edsoo.ru/2dd57f24
anemenToB 1. . Meneneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubanorexa [JOK
' BELECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 Hemeraner 31 . 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 Merauisl 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTo/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' YKU3Hb https://m.edso0.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoanuectBo yacoB
Ne Tema vooKa K I ara JJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero OHTPOIBLHBIC  HIpaKTHHCCKHE U3yuyeHHusi o00pa3oBaTeJIbHbIE pecypchl
padoThI padoTshI
[Ipenmer u 3HaUEHUE OPraHUYECKON
1 XHUMWH, IPEICTaBICHUE O 1 bubmuoreka [JOK
MHOT000Pa3uu OPTaHUICCKUX https://m.eds00.ru/3686e6f5
COETUHEHUN
DIEeKTPOHHOE CTPOEHUE aToMa
neposaa (OCHOBHOE U
2 1}3]:)36p>1<l;é1({Hoe COCTOSITHHS ) 1 Bubmmorexa LIOK
y ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOKHOCTH aToMa
yriaepoja
XuUMHUYECKas CBA3b B OPraHUYECKHUX
3 COCAMHCHMAX. MeXaHU3MBbI 1 bubmuorexa [JOK
00pa3oBaHMs KOBAJIEHTHOM CBSI3H, https://m.eds00.ru/8d39f5c8
CIocoOBbI pa3phiBa CBsI3el
4 Teopus cTpoeHUS OpraHUYECKUX 1 bubnuorexa [JOK
coequHenuilt A. M. byrneposa https://m.eds00.ru/9e595ch8
Bupl uzomepun: crpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubnnoreka [JOK
3¢ dexTh B MOJIEKyIax https://m.eds0o.ru/b0e61661
OpraHUYEeCKUX COEIMHEHUN
[IpeacraBnenue o KiacCUPUKALMU U
6 CI/EJTI;MaTI/I‘IeCKaSI HOMeHK(Jb;aT Ila 1 bubmorexa LIOK
yp https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIIECTB
Knaccudukanus peakuuii B bubnnoreka [JOK
7 . 1
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa
8 CucremaTu3anus 1 000011IeHNE 1 bubnmoreka [JOK

3HAHUH 10 TEME

https://m.edsoo.ru/87a37cab
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AJIKaHBI: TOMOJIOTHYECKHUH P,
obmrast popmysa, HOMEHKIATypa U

bu6mmoreka [JOK

9 H30MCPH, SIICKTPOHHOC 1 https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT
10 Pu3nyuecKue 1 XUMUYECKHE CBOICTBA bubnmoreka [JOK
aJIKaHOB https://m.edso0.ru/3137711c
HaxoxxneHnue aikanoB B IpUPOJE.
11 Cnocoglm MOJIYYEHHS U I II)/Il\felfeHI/Ie Bubmzorexa LIOK
yd p https://m.edsoo.ru/259b0a5b
aJIKaHOB
[uknoankansl: oomas popmyna,
HOMEHKIATypa U U30MEPHUST
12 oco6eHH0c§1) CT oeHHs{pH , bubmiorexa HOK
pu https://m.edsoo.ru/156730d2
XAMHUYECKHX CBOMCTB, CLIOCOOBI
MIOJIYYCHUS U TIPUMCHEHUE
Pemenue pacu€THpIx 3a1a4 Ha
oTpeeNieHue MOJIEKYIIpHOU
OPMYVJIBI OPTaHUYECKOT'O BEIECTBA
13 go F1)\/121}c]c01319f)M IOJISAM aTOMOBHI Bubmiorexa IJOK
https://m.edsoo.ru/bf84d8eb
9JIEMEHTOB, BXOIAIINX B €r0 COCTAB.
Cucrematuzanusa 1 0000IIeHne
3HAHUH 110 TEME
AJKEHBI: TOMOJIOTHYECKHH psif,
obmras hopmyta, HOMEHKIIATypa,
14 BHGIDIII(T g)HIfoeyI/I OpoCT aHCTBle:HOC Bubmzorexa LIOK
P pocTp https://m.edsoo.ru/273b0ale
cTpoeHne MoneKkyil. CTpyKTypHas u
I[UC-TPAHC-U30MEPHS AIKEHOB
15 du3nvecKkre U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
ankeHoB. [TpaBmiio MapkoBHHUKOBA https://m.edso0.ru/21069ccd
16 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmoreka [JOK
AJIKCHOB https://m.edsoo.ru/665dc058
17 [IpakTuyeckas pabora Ne 1 o Teme bubnuoreka [IOK

"[lonyyeHue sTHIIeHA U U3YYEHUE €T0

https://m.edso0.ru/0941eed8
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CBOHCTB"

Pemenne paC‘IéTHBIX 3aJa4 Ha

bu6mmoreka [JOK

18 OTPCACICHHC MOJICKYIAPHOH https://m.edsoo.ru/e9ea9921
(hopMyJIBI OPraHMYECKOTO BEIIECTBA
AJKaJIUEHBI: CONPSIKEHHBIE,

19 H30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE. bubnuoreka [JOK
Oco0EHHOCTH AJIEKTPOHHOTO https://m.eds00.ru/04298c0a
CTpOCHUSA

20 XUMHYECKHE CBONCTRA bubmuoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnuoreka [JOK
alIKaIEeHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH P,
oOmras phopmyta, HOMEHKIIATYpa,

22 3)1;1@ (()I)Hlfoeyn MpOCT aHCTBZIII;HOC bubmzorexa LIOK

P poctp https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYJI, (PU3NYECKUE
CBOMCTBA

23 XMMHUUECKHE CBOMCTBA aJIKUHOB bubmzorexa LIOK

https://m.edso0.ru/23493a93

24 KadecTBeHHbIC peakiiy Ha TPOMHYIO bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
CrniocoObl osTyyeHHs 1 IpUMEHEHNE bubnuorexa [JOK

25 _

AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacuérsl o bubmuoreka [JOK

26 N ;

YPaBHEHHUIO XUMUYECKOU pEaKIUU https://m.edsoo.ru/5db8e526

7 CucremMatusamnus 1 00001IeH1E
3HAHWH I10 TeEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast

opMyJia, HOMEHKJIaTypa.
opmyra, P bubnmoreka [JOK
28 DNEeKTPOHHOE U MMPOCTPAHCTBEHHOE

CTPOEHHUE MOJIEKYJI OEH301a U
TOJIyOJIa, UX (PM3UYECKHE CBOWCTBA

https://m.edsoo.ru/a92a7094
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XUMHUYECKUE CBOMCTBA aPEHOB:

bubmuoreka [JOK

29 peaKurH 3aMEILICHUS https://m.edsoo.ru/ad4alaed
XUMUYECKHE CBOMCTBA ApPEHOB:
30 €aKIIMH MPUCOE I/IHCHI/IE OKHCJICHUE buGmiorexa LIOK
peaKil P A ’ https://m.edsoo.ru/ad4alae4
rOMOJIOTOB O€H30I1a
31 OCO00CHHOCTH XUMHUYECKHX CBOWCTB bubmuorexa [JOK
CTUpOJa https://m.edsoo.ru/d5018a54
Pemenue pacu€tHbix 3a/1a4 Ha
32 ompe enegne MOJICK JI;IH HOM Enbmorexa TOK
peil yAp https://m.edsoo.ru/53461a2c
(bOopMyIIbl OPraHuYecKOro BEIECTBA
33 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnuoreka [JOK
apeHoB https://m.edso00.ru/6f717d09
I'enetnueckas CBSI3b MEKAY
34 Pa3IUYHBIMU KJIacCaMu
YIJI€BOJOPOOB
Pacuérsl o ypaBHeHUSIM
XUMHYECKUX PEAKIIUH.
35
Cucremaru3anus U 0000IICHIE
3HaHUH 10 TeEME
36 [Ipuponnsiit ras. [lomyTHeie
He(TAHBIE ra3bl
37 KameHHBIH yrosib 1 NpOIyKTHI €r0 bubnuorexa [JOK
nepepaboTKu https://m.edso00.ru/69b3398b
HedTb 1 ciocoOb1 e€ mepepaboTKH.
38 II E)MCHCHI/IC PO TO]f b bubmiorexa LIOK
p POLYK https://m.edso00.ru/21f9de78
nepepaboTku HedhTH
I'eneTndeckast CBSI3b MEXKIY
39 Pa3TUYIHBIMU KJIacCaMu
YIJ€BOJ0POIOB
I'amoreHonpou3BoHbIE
p . A but6mmoreka [IOK
40 YTJIEBOJIOPOIOB: JIEKTPOHHOE

CTPOCHHE; PEaKIIMU 3aMEIICHHS

https://m.edso00.ru/82b4d759
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raJorcHa

[eiicTBue menouei Ha
FaJIOI‘eHHpOI/ISBOI[HBIe.

41 N
B3aumopeiicTBue nurajioreHaikaHoB
C MarHueM ¥ [IUHKOM
42 Cucremaru3anus U 0000IICHUE bubmuorexa [JOK
3HAHUM 1o pazaeny "YrieBoaopoasl" https://m.edsoo.ru/20e89f22
43 KonTponbhas pabota no teme bubmmoreka [JOK
"VYrieBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH Psiji, o0IIast
44 ¢dbopmya, CTpOCHHE MOJIEKYIL, bubmmorexa [IOK
M30Mepusl, HOMEHKIIaTypa, https://m.edsoo.ru/df04c5cd
knaccupukanus, pusnyeckue
CBOMCTBa
45 XUMHYECKUE CBOMCTBA MPEACITBbHBIX bubnunoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
16 CriocoOsl MosTyueHus: U pUMEHEHUE bubnuotexa [JOK
OJIHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[TpocTeie 23¢UpBI: HOMEHKIIATYpPA U
47 U30MepHsi, 0COOEHHOCTH (PU3NUECKUX BH6J_IHOTeKa [OK
. https://m.edsoo.ru/c2c788b2
Y XHMHYECKUX CBOWCTB
MHOroaromMHble CIIUPTHI:
48 STUJIEHTIIMKOJb U TIULEPUH, UX Egggﬁ%fg;ggie Ad84aa
(bu3HIecKie U XUMHYECKHE CBOMCTBA T '
49 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubmuorexa [JOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
@DeHOJI: CTPOCHUE MOJIEKYIIBI,
50 ¢uznyeckue cBorcTBa. TOKCUYHOCTH BH6J_IH0TeKa [OK
https://m.edso0.ru/2ce726f8
(dhenona
51 XuMHu4ecKkre CBOMCTBa (heHona bubmiorexa LHOK

https://m.edso00.ru/037ca5f9
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CriocoOsl MoTydyeHus: U IpUMEHEHUE

bubmuoreka [JOK

52 ¢benona https://m.edsoo.ru/c77ddf4c
IIpaktrueckas pabora Ne 2. Perenue
53 3I<Ic)zne I/IMCHTaJ'II;:HBIX 3a/1a4 1o TeMe bubmiorexa LIOK
" P " https://m.edsoo.ru/fd0ced09
Crupthl U HeHOITBI
54 Cucremaru3anus U 0000IICHUE bubmuorexa [JOK
3HAHUM 10 TeMe https://m.eds00.ru/1810ch9b
AJNBIETHIBI M KETOHBI: 3JICKTPOHHOE
CTPOCHHE KapOOHUIILHOW TPYIIITHI; bubnuoreka [JOK
55 _
TOMOJIOTHUYECKHE PSIbI, 001Iast https://m.edsoo.ru/b139beaa
bopmyna, n30MepHs 1 HOMEHKJIATypa
56 ANbIeTUIb M KETOHBI: (PH3UYECKUe bubmmorexa [IOK
CBOMCTBA; pPEaKIMU MPUCOCTUHECHUS https://m.edsoo.ru/c887425c
Peakiiuu okMCIEHUS U KAYECTBEHHBIE bubmuoreka [JOK
57 _
pEaKLrH AJIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOblI nostyyeHust aabIeru0B U bubnnorexa [JOK
KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE TIPEIETBHBIE
59 K;[ OOHOBBIC KI/ICJ'II:())TJIIJI 0COOCHHOCTHU bubmmorexa [TOK
P ’ https://m.edsoo.ru/fecOb113
CTPOCHUS UX MOJIEKYJT
H3omMmepus 1 HOMEHKIIaTypa
60 Ka 60501351)( KHCJIOT I/Ixy(gmnqecm/le bubmiorexa HOK
P ’ https://m.edso00.ru/700cc87b
CBOMCTBA
XHUMUYECKUE CBOMCTBA MPEACTBHBIX but6mmorexa [IOK
61 _
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
62 KHUCJIOTBI. MHOT000 a3Hey i bubmorexa LIOK
) P https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOWCTB:
63 HEIpPEACIbHBIX U ApOMaTUYECKUX bubnuoreka [IOK

KapOOHOBBIX, JUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.

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



https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IIpencraBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOJHBIX

bu6mmoreka [JOK

64 KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
65 CriocoOsl MotydeHus: U IpUMEHEHUe bubnmoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/7c065c9d
Cnoxxnbie 3(UpbI: TOMOJIOTMYECKUN
66 s11, 00 aﬂ(ﬁ)op MyJIa, U30MEpHs U buGmiorexa LIOK
pAL, OB pMY I8, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
a¢hupoB https://m.edso0.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10O
68 YPaBHEHUIO XMMHYECKON peaKinu,
Ha OIPEJIETICHUE MOJIEKYJIIPHOMN
(OpMyIIbI OPraHUYEeCcKOTO BEIECTBA
ITpakTruyeckas pabora Ne 3. Pemenue
69 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnoreka [JOK
"KapOoHoBble KucnoTsl. Cll0KHBIE https://m.eds00.ru/486671fb
s¢upsr"
XKupsl: ctpoenue, pusnueckue u bu6nuorexa [IOK
70 . _
XUMHUYECKHE CBOICTBA (THAPOIU3) https://m.edsoo.ru/al9c5b98
Oco6eHHOCTH CBOMCTB KUPOB
71 coJiepKalIuX OCTaTKU Here ’eJ'H)HBIX bubmorexa LIOK
FlepaKall pei https://m.eds00.ru/b0331922
KHUPHBIX KUCTOT. JKupsl B mpupoie
Mpiia Kak COJIA BBICIIIUX
72 KapOOHOBBIX KHCJIOT, UX MOIOIIEe bubnnoreka [JOK
nericrBue. [IoHATHE O CUHTETUUYECKUX https://m.eds00.ru/3c566565
Moromux cpenctax (CMC)
I'eneTnueckas CBSI3b YTIE€BOJAOPOIOB
73 U KUCJIOPOJICOIE }KaI?_/III:IX Pt bubsmoreka [IOK
P P https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel 10 ypaBHEHUAM
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XHUMHYCCKHUX peaKHI/Iﬁ

Cucremaruzanys 1 00001eHe

bubmuoreka [JOK

7 3HaHUH 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTUKa YTIeBOIOB U
76 KnaL:cn(i)mI()a I/Iﬂp TIEBO Z)II; (Mogo- buGmorexa LIOK
LU YIIICBOA ! https://m.edso00.ru/7a9693al
JTU- U TIOJTUCaXapHU/Ibl)
Monocaxapuabl: Gpusnyeckue bubnuoreka [IOK
77 . _
CBOMCTBA U HaXOXJEHUE B MPUPO/IE https://m.edsoo.ru/b4bdda2d
[Ipumenenue riaroKo3sl, €€ 3HaYEHUe bubnnoreka [JOK
78 _
B JKM3HEICATEIbHOCTA OPraHu3Ma https://m.edsoo.ru/5e61122d
vcaxapujpl: caxaposa, MaiabTo3a U
79 fammap I?aXO)KIIGEII)I/IC 1; pUpojie U buGmuorexa LIOK
) PHp https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapHIoB
[Tonucaxapumpl: CTpoeHHE
80 MakK OMOJ‘IIG):KHJ'I (bngnqecxne " buGmuorexa LIOK
P YL, @ https://m.edso00.ru/72a04508
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
81 ITonsaTHe 06 NUCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha
OIpeACIIEHUE JOJIM BbIX0Ja IPOAYKTa bubnuotexa [JOK
82 _
peaKuru OT TEOPETUUYECKHU https://m.edsoo.ru/7fde47ef
BO3MOKHOT'O
83 Cuctemaru3zanus u o0o0IIeHne bubmuorexa [IOK
3HAHUM MO pazaeny https://m.eds00.ru/08d4364c
KonTponbHas pabota mo Teme
84 "KI/ICJI;O onconrc)e JKalme bubumoreka [IOK
P P " https://m.edso0.ru/42c6678e
OpraHUYeCcKHe COeTMHEHUS
AMUHBL: K1accuuKanms, CTpoeHue
85 MOJIeKyJI, obmas popmya, bubnmoreka [JOK
HU30MEpPHs, HOMEHKJIATypa U https://m.edsoo.ru/efa7e6ca
(hu3UYeCKre CBONCTBA
86 XHUMUYECKUE CBOKCTBA bu6mmorexa [{OK
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aJ'II/I(baTI/I‘ICCKI/IX dAMHUHOB

https://m.edsoo.ru/1bc5cf80

AnnnuH: CTPOCHUE aHUJIMHA,

bu6mmoreka [JOK

87 O0COOCHHOCTH XUMHUYECKHIX CBOICTB https://m.eds0o.ru/39cd21f1
aHWINHA

88 CriocoOsl MotydeHus: U IpUMEHEHUe bubnmoreka [JOK
anmn(aTuyecKux aMHHOB https://m.edso0o.ru/eal38763
AMHWHOKHUCIIOTHI: HOMEHKJIATypa 1

89 nuzoMepusi, (pu3ndeckue CBOICTBa. bubmmoreka [JOK
OTtnenbHBIC IPEACTABUTENH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XuMUYecKre CBOMCTBA

90 aMUHOKHCIIOT, UX OMOJIOTHYECKOE bubmmorexa [IOK
3Ha4YeHHe aMUHOKUCIO0T. CHUHTE3 U https://m.edso0.ru/77df705a
TUAPOJIU3 TIENITUIOB

91 benku kak npupoaHbIE TOJIUMEDHI; bubnuorexa [JOK
CTPYKTYpHBI OEJIKOB https://m.eds00.ru/429e9899

. bu6mmoreka [IOK

92 XUMUYeCcKHe CBOKWCTBA OEIKOB https://m.edsoo.ru/6237306d
A3oTtcoaepikaiue

93 reTepOLMKINYECKUE COETUHEHMSI. bu6nuorexa [IOK
HyxkiienHOBBIE KUCTIOTBI: COCTAB, https://m.edsoo.ru/521d1431
CTpOEHHE U OMOJIOTHYECKasl pOJIb
[Tpaktrueckas padota Ne 4. Pemenue

94 AKCIEPUMEHTAJIBHBIX 3334 110 TEME bubmuorexa [JOK
"A30TcoAepKalre OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coequHeHus"
[IpakTuueckas pabora Ne 5. Pemenue

95 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
"Pacrio3HaBaHuE€ OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"

o 'I'<:HTponLHaﬂ pabora 1o Teme Bu6morexa LIOK

30TCOJIEpIKaLE OPraHNYECKUE

coenuHenus"

https://m.edsoo.ru/ce561bc?
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OCHOBHBIE TTOHSATHS XUMHHI

97 BBICOKOMOJIEKYJISIPHBIX COCITUHEHUIN 1 bubnnoreka [JOK
U METOJIBI UX CUHTE3a — https://m.edsoo.ru/7aa63ebd
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS

98 IInacTMacchl. YTtunuzanus u 1 bubmuorexa [JOK
nepepaboTKa MIacTuka https://m.edso00.ru/82242e0f

99 DnacToMepbl: HaTypaJIbHbBIN 1 bubnmoreka [JOK
CUHTETHYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/246103ec
Boisiokna: HarypanbHbIE,

100 UCKYCCTBEHHbBIE, CHHTETUYECKHE. 1 bubnmoreka [JOK
[Tonumeps! criennaIbHOTO https://m.edso00.ru/5963a601
Ha3HAYCHUS
[IpakTuueckas paborta Ne 6. Pemenue

101 AKCIIEPUMEHTAIIBHBIX 3aja4 110 TeEMe 1 bubmmorexa [IOK
"Pacnio3HaBanue miaacTMacc u https://m.edsoo.ru/3aebd77a
BOJIOKOH"

O0600611eHre U cucTeMaTH3alus

102 M3Y4YEHHOI0 MaTepuaa 1o Teme 1 bu6nuorexa [IOK
"BbIcOKOMONEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coeTuHEeHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KIIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka KoHT Jata 0
w/n Beero posabHbie IlpakTHuyeckue wiydenus 0o0pa3oBaTe/IbHbIC
padoThbI padoThbI pecypchl
1 AtoMm. CocTaB aTOMHBIX sJiep. XUMUYECKUN 1 bubnmnoreka HOK
aneMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
9 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1 bubmmoreka [JOK
KBaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanuss XUMHIECKHUX 3JIEMEHTOB (S- 1 bubmmoreka [JOK
, p-, d-, f-a;memenThI) https://m.edso00.ru/61294af9
4 Pacrnipenenenuie 31eKTpOHOB 110 aTOMHBIM 1 bubnuoreka [IOK
opouTaAIIAM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 BHGMGETOB B OCH01;11){013IIII)/I EOB6}DK}I§HHOM 1 bubmmorexa LHOK
https://m.eds00.ru/8149e846
COCTOSIHUH
6 OeKTpOHHbIE KOH(PUTypallMi HOHOB. 1 bubmmnoreka HOK
DIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepnoanueckuii 3axoH u [lepnoanueckas
v cHCcTEMAa XUMMHYECKUX 31eMeHToB /JI. U. 1 bubmmoteka IIOK
Mengeneesa, CBsI3b C COBPEMEHHOM TEOpHUEI https://m.eds00.ru/16957c01
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1 bubnuotexa [JOK
IIPOCTHIX U CIIO’KHBIX BELIECTB 110 IPYIIIAM U https://m.eds00.ru/f8468927
nepuogam
9 CucreMmaru3anus 1 0000IIeHIE 3HAHUH 110 1 but6mmorekxa [IOK
TEMe https://m.edsoo.ru/8fad2942
Bunper xummrdeckoii cBs3nu. MexaHn3Mbl
10 00pa30oBaHMs KOBAJICHTHOU CBSI3U. 1 bubmuoreka [IOK
Bonopoanas cBsi3b. MexMONIEKyIsipHbIE https://m.edsoo.ru/5a8072af
B3aUMO/ICVCTBHUS
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BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH

11 aToMOB. CBSI3b AJIEKTPOHHOU CTPYKTYpPhI buGnuorexa LIOK
' P PyKLyP https://m.eds00.ru/3d2ca093
MOJIEKYJI C UX TEOMETPHUUECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnunorexa LIOK
COEMHEHUAX: COCTaB M HOMEHKJIATYypa https://m.edso0.ru/8c66b12a
BemecTBa MOJIEKYIISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHHUs. THIIbI bubmmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIICCTB
14 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. bubmmoreka [JOK
[IpencraBieHue 0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
Hctunnble pacTBOPHI: HACKIIICHHBIE U
15 HeHaCBIHlerHBIe I:1(:TB0 HMI§CTL buGnuorexa LIOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparet
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubmuoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aau ¢ uCnosib30BaHUEM TTOHSATUI
17 "MaccoBast 10151 paCTBOPEHHOTO BemecTBa" bubmoreika HOK
" " ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAST KOHIIEHTPALIHS
Knaccudukamus 1 HoMeHKIaTypa bubnmnorexa [JOK
18 :
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zaius 1 00001IeHHE 3HAHUH 110 bubmmnoreka HOK
TEMe https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
PHO bubnunorexa LIOK
20 [Tepuoamyeckas cuCTeMa XUMHUIECKUX ]
"o https://m.edsoo.ru/70a60aa4
anemeHToB [l. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BeniecTn"
Knaccudukanus XuMHUeCKUX peakinii B
21 HEOPraHWYECKON U OPraHUYECKON XUMUH. bubmmoreka [JOK

3aK0OH COXpaHEHUsl MaCChl BEIIECTB; 3aKOH
COXpaHEHHUs U IPEBPAICHUS] SHEPTUU NPU

https://m.edso0.ru/6335cdd?2
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XUMHUYCCKUX PCAKIUAX

TeroBbie 3¢ (HEKTHl XMMUYECKUX PEaKLUi. bubnmoreka [JOK
22 .
TepMoXuMHUYECKHE YPAaBHEHHUS https://m.edsoo.ru/d1db86da
Brpluucnenus no ypaBHEHUSM XUMHUYECKUX bubmunoreka [JOK
23 . :
peaKkuii U TEPMOXUMHUYECKUM YPaBHEHUSIM https://m.edsoo.ru/87b13954
CKOpOCTh XUMUUYECKOHN peakiinu, eé
24 3aBUCHMOCTH OT PAa3JIMYHBIX (PaKTOPOB.
Karanus u katanuszatopbl
25 ['oMoreHHbI€ U TeTePOreHHbIC PEAKIIHH
[TpakTudeckas padora Ne 1 mo Teme
26 "é)J'II/I}IHI/Ie aBHII?IHHLIX (hakTOpOoB Ha Bubmorexa LIOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEAKIIUU
97 OO6patumMbie 1 HEOOPATUMBIEC PEAKIIHU. bubnuorexa [IOK
XUMHUYECKOE pPAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTiaeckast pabota Ne 2 o Teme
28 "é)J'II/ISIHI/Ie %Hﬁ‘IHHX (akTOpoB Ha bubmaorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMHUYECKOTO PaBHOBECHS
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
29 CI/IJ‘II)HI:I)JC U clia0bie aJﬁ[eK (I)lnnfm Crenenn bubmnorexa [IOK
P ’ https://m.edsoo.ru/5f766bdf
JTUCCOLIMAITUU
HNonnoe npousseaenue Boasl. Cpena
30 BOJTHBIX apCTBO OI[B Bono I[0 HI)Il::>'I g bubmnorexa [JOK
A P POB. BOJIOPO https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
IMuaponms comeit. Peakium, mpoTekaromiye B bubnunorexa LIOK
31 .
pacTBOpax dIEKTPOIUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas pa6ora Ne 3 mo Teme
32 ")?I/IMI/I‘—IGCKI/IG peaKum/I B pacTBOpax bubmorexa LIOK
,? p p https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxHeime oKUCIUTeN U bubmaorexa LIOK
Peakiu. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHN
34 MeTto/1 31IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnmoreka [JOK
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Oananca https://m.edsoo.ru/fh691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnmoreka [JOK
BEILECTB https://m.eds00.ru/93fb97d2
36 Pemenue 3aay pa3nuM4HbIX TUIIOB buGnuorexa LIOK
Aatp https://m.eds00.ru/5a859d16
37 Pemienue 3agau pa3auyHbIX TUIIOB bubmnorexa LIOK
Aatp https://m.edsoo.ru/5afa265d
38 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubnuoreka [{OK
Teme "XuMHUuecKre peakiuun" https://m.edsoo.ru/c161eb85
39 KounTponbhas pabota no Teme "Xumudeckue bubmmorexa [JOK
peakiuu" https://m.edsoo.ru/a8a0a930
[Tonoxxenne Hemerainos B Ilepunoanueckon
40 CHCTEME XMMHYECKUX 31eMeHToB /JI. U. bubnuorexa [IOK
MeHnpeneeBa 1 0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyeckrue CBONCTBA HEMETAIIIIOB
a1 AnoTponusi HeMeTauIoB (Ha puMepe bubmuoreka [IOK
KHCII0pOJ1a, cephl, hocdopa u yriaepoaa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonyuenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOUCTBA. ['mapuasl https://m.edsoo.ru/0aa8f613
["asioreHsl: HaxX0X/JIEHUE B IPUPOJIE,
43 CIIocoObI HOJIY‘ICH?/I}I (bI/BI/quecII)(I/IHe u Bubmorexa LIOK
. https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I"anorenoBonopoasl. Baxxnenmme
44 KI/ICJ‘IOpO,[[CO?[eg)KlZ.IHI/Ie COCIMHEHUS bubmuorexa [IOK
https://m.eds00.ru/6b3255e6
raJIOT€HOB
JlaGopaTopHbIe U TPOMBITIUIEHHBIE CITOCOOBI
45 HOJIyII{)eHHI:{ l"aJ'IOI‘eIfOB [Ipumenenue bubmorexa IOK
) N https://m.edsoo0.ru/6971aca4
TaJIOTEHOB M MX COSTUHEHUN
[Ipaktuueckas padota Ne 4. Pemienne
46 BKIZIHepI/IMeHTaJII;:HBIX 3a/1a4 1o TeMe bubmorexa IIOK
" " https://m.edsoo.ru/8b26fecd
["anorenst
47 Kucnopon: nabopaTopHbie u bubnuoteka [JOK
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HPOMBIIIICHHBIE CIIOCOOBI OTyYeHHS,
du3nveckre U XuMuyeckue cBoiictra. O30H.
[IpumeneHne KUCI0poia U 030Ha

https://m.edsoo.ru/c8abc36a

48 OKCHJIBI U TIEPOKCH/TBI Bubmoreka HOK
https://m.edso00.ru/5c8816a0
49 Pemenue 3aay pa3nuMaHbIX TUIIOB Bubmorexa LOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOX1eHUE oJ1e, crocod
50 HOJI;W;{HEHK(EH;IPI:HGI?:I?PE): E )fII/IMI/I?leCKI/IZI bubmaorexa LIOK
M ’ https://m.edsoo.ru/46afae16
CBOICTBA
bubnuoreka [{OK
o1 Ceposonopox, cybdup! https://m.edsoo.ru/7c875999
59 Kucnopocoaepxaiue COeIMHEHHS! CEPBI. bubnnorexa [JOK
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTnueckas padora Ne 5. Pemienue
53 BKIzJI'IepI/IMeHTaJ'II:;)HBIX 3amad o teme "Cepa u bubmoreka LIOK
. " https://m.edsoo.ru/0afb05e4
e€ coeIMHeHHs
A3OT: HaX0XkJIeHHE B IPUPO/IE, CTIOCOOBI
54 MOJIy4EHUS qz)lnmqecml:e E );HI/IMI/I‘IGCKI/Ie bubmmorexa LHOK
M . https://m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPUIBI
55 Kucnoponconepxaime coeqAMHEHNs a30Ta. bubmmnoreka HOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a30Ta U €ro COeAMHEHUH. bubnunorexa LIOK
A3oTHBIE ynoOpeHus https://m.eds00.ru/129f5059
®docdop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI BuGmorexa LIOK
57 norydeHus1, GU3NIECKUe U XUMHUIECKUE i
z https://m.edso0.ru/9a6b43ec
cBoiictBa. Pochuast u Gochun
58 Oxkcunsl pocdopa, pochopcoaepxariue bubmmoreka [JOK
KucIOThl. Conu (hochOpHON KHCIOTHI https://m.edso0.ru/c7a2d429
59 [Ipumenenne dhocdopa u ero coeTMHESHUH. bu6muoreka [IOK
dochopHbIe y1oOpeHust https://m.edsoo.ru/a218070a
60 [Tpaktuueckas padora Ne 6. Pemenne bubnuoteka [JOK
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SKCIIEpUMEHTAIBHBIX 33J1a4 10 TeMe "A30T 1
docdop u ux coenuHeHU"

Yraepoa: HaX0XKJICHHUE B IIPUPOJIE,

https://m.edsoo.ru/8175ac3f

bubnunoreka LIOK

61 AJUIOTPOITHBIC MovI[I/IQ)I/IKauI/H/I; buzndeckue u https://m.edso.ru/leb19f9e
XUMHUYECKHE CBOMCTBA, IPUMECHCHHE
Oxcun yriepoaa(ll), oxkecun yrinepona(1V), bubnmnoreka HOK
62 N :
yroJibHasi KUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3nuvHbIX TUTIOB bubmnorexa [IOK
https://m.eds00.ru/6029b609
Kpe i: HaXOXKICHUE oJie,
64 CI'II)O(IJ\/E)Igi?HI(_)IJI)}(/‘I)CKIfH: H(blf:;g?fmfe u bubmorexa LIOK
N https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOHCTBA
65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, bubnnoreka [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
. bu6nmorexa LIOK
66 ngMeHeHHe KPCMHHA | €TO COCAMHCHHIH. https://m.edsoo.ru/393cdac0
TCKJIO, CT0 MOTyHCHHE, BRI CTCKIa https://m.edso0.ru/5823cefb
67 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmnorexa [JOK
https://m.edsoo.ru/b624f801
68 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO bubnnorexa [JOK
teme "Hemeramisr" https://m.edso0.ru/6e864db5
" " bubnuoreka [{OK
69 KonTponbHas padota mo Teme "Hemetamis https://m.edsoo.ru/d0484cT6
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON PabOTHI, bubmuoreka [IOK
KOPPEKILHSI OIINOOK https://m.edsoo.ru/2b7e9510
[Tonmoxenune metamios B [lepuoanueckoit
71 CHCTEME XUMHYECKUX DJIEMEHTOB. bubnunorexa LIOK
OCOoOEeHHOCTH CTPOEHUS IJIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI04€K aTOMOB METaJJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIOB. bubnunoreka LIOK
[TpumMeHeHre METauIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmuaBsl MetasuioB. Kopposust Merasios bubnmoreka [JOK



https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
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https://m.edso0.ru/42b872e3
bubnunorexa LIOK

74 Pemenue 3aga4 pa3nu4HbIX TUIIOB
Aatp https://m.edso0.ru/e3de37b6
DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI
75 MeTaJIJII)OB OO6mue cnoiolﬁlim H(I))JI eHUs bubmnorexa LIOK
’ yi https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mas xapakrepucTuka metayioB |A-
rpyms! llepruoanyeckoi cucteMsl
76 XUMUYECKUX AnieMeHTOB. Hatpuii n xanuii: bubnnoreka [JOK
noJrydeHue, PU3nIecKue U XUMHUICCKHE https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeOUHEHUN
O6mmas xapakrepuctuka metamuioB |1A-
rpyms! llepruoanyeckoi cucrteMbl
77 XUMHYECKHUX JIEMEHTOB. Maruuii u bubnnorexa [JOK
KaJIBIIWI: TTIOJTyueHune, GU3ndeckue u https://m.edso0.ru/7c3e49c0
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN
78 JKécTkocTh BOABI 1 CLIOCOOBI €€ YCTpaHEHUS bubmoreika HOK
yerp https://m.edsoo.ru/c74bfae9
ANIOMMHUI: TIOTydeHue, (pu3ndecKue u bubmmnoreka HOK
79 2 .
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe cBOMCTBA OKCHIA U
80 TUJIPOKCHU/IA ATTFOMUHHS, but6mmorekxa [IOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
[IpakTuyeckas padora Ne 7. Pemenue
82 3KI::ne HMeHTa,nIlHBIX 3a/1a4 10 TeMe bubmnorexa [IOK
" P ! " https://m.edsoo.ru/27ad4af43
MeTasl TJIaBHBIX TOATPYIIT
OO01mas XxapakTepUCTHKA METAJIOB
- p P bubmmoreka [JOK
83 no6ouHbIX oArpym (b-rpyrmm)

[lepronnueckoi CUCTEMBI XUMUYECKUX

https://m.edso0.ru/610d7431
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3JICMCHTOB

duzndyeckre U XUMHUYECKIE CBOMCTBA XpomMma

bu6nunoreka LIOK

84 Y €r0 COCIMHEHU, UX IPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxueiime coequHeHAS Mapratia.
85 Ilepmanranar Kail/lﬂ €ero OKI/E)CJ'II/I"II:IGJ'ILHBIC Bubmzorexa IHOK
P! ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
86 )Kenesza u ero coenunennii. [lonyuenue u Bubmorexa LOK
' ya https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKee3a
du3nyecKkue U XUMUYECKHE CBOMCTBA MEIH bubnunoreka LIOK
87 N N )
1 €€ COCIMHECHUH, UX TPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnyeckue U XUMUYECKHE CBOMCTBA [IUHKA
88 U €ro COCIMHEHUN, UX IPUMEHEHUE : Bubmiorexa LIOK
’ P ’ https://m.edsoo.ru/b1f2beal
['mapokcokoMIIeKChI IMHKA
IIpaktnueckast padbora Ne 8. Pemienue
P P bu6mmoreka IIOK
89 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME i
" " https://m.edsoo.ru/a6e352ea
MerTabl TOOOYHBIX MOATPYIIT
90 Pemenue 3amad pa3nuUHBIX THIIOB Bubmaorexa LIOK
p https://m.edso0.ru/a8b83d83
91 O06o01IeHre U cucTeMaTU3alus U3Y4eHHOTO bubmmoreka IIOK
Martepuaia o teme "Mertanibr" https://m.edsoo.ru/e91fe975
" " bubmmoteka IIOK
92 KonTtponsHas pabota no teme "MeTanibt https://m.eds0o.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBHON PabOTHI, bu6muoreka [JOK
93 )
KOPPEKIIHS OIMMO0K https://m.edsoo.ru/9ebff2fd
Pose xuMuu B 00eciie4eHU YCTOHYNUBOTO
94 a3BUTHSA YEI0OBEUECTBA HOH};{TI/IC 0 bubmmorexa LJOK
p ) https://m.edso0.ru/080fe1f0
HayYHBIX METOJIaX MCCIICTIOBAHUS BEIIECTB
Hay4nble mpUHITUTIBI OpraHU3alun
95 XAMHYECKOTO MPOU3BOJCTBA. bubmuoreka [IOK

[TpompIiIeHHBIE CITOCOOBI TTOJTYICHHS
Ba)XKHEUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f
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96 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH 1 bubmmoreka [JOK
CpEBl U €T0 MOCIEACTBUS https://m.edso0.ru/9f11bf51
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
98 Xumus nuim. Poiab XuMuu B 00ecIrieueHnu 1 bubnunoreka LIOK
MUIIEBON O€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u maproMepHbIE CpeICTBa. 1 bubnmnoreka HOK
briToBas xumust https://m.edsoo.ru/da42d5a9
100 cipontonsmme n xoncrpyomE ) BuGatoree LIOK
P pyKIl https://m.edsoo.ru/61e69003
MaTepuabl
101 XuMHS B CEJILCKOM XO3SMCTBE. 1 bubmuoreka [{OK
Opranuyeckue U MUHEpaJIbHbIE Y100peHus https://m.edsoo.ru/fd39587d
102 CucremaTtuzanus ¥ 0000IIeHUE 3HAHUH 110 1 bubnuorexa [IOK
TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIKOYACT:

11

1.2

13

14

2.1

2.2

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUN JJIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHbIC OpPOMTAId aTOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHME aTOMa, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEILHOCTD, CTENICHb OKHCIICHHUS, XUMUYeCKas CBs3b (0- U T-
CBSI3b, KpaTHBIE  CBS3M), TUOpUOU3allds  aTOMHBIX  OpOUTaleH,
KpUCTaJJIN4YecKasi pemeérTka, MOJb, MOJSpHas Macca, MOJIAPHBIA O00BEM,
MOJISIpHAsI KOHIIGHTpAllUs, PacTBOPbI (MCTHHHBIC, HCIEPCHBIE CHUCTEMBI),
KpUCTAJJIOTUAPATHI,  YIJIEPOAHBIA  CKeNeT, (YHKIHMOHANbHAS TpYIa,
panukan, W30MEphl, CTPYKTYpHas QopMmyna, wu3oMepus (CTpyKTypHas,
reoMeTpuyeckas (1uc-, TPAaHCHU30MEpHsl), TOMOJIIOTUYECKUH Psifl, TOMOJIOTH,
YIIE€BOJIOPO/bI, KUCIOPOA- U a30TCOJEpKAIINE COEIMHEHUs, OMOIOTMYECKU
aKTUBHbIC BellecTBa (YIJIEBOJbI, KHUPbI, OEIKH), MOHOMEp, MOJIUMEp,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC  COCAMHEHUS, KpPEKHUHT,
pubOpMUHT, THUIIbI XUMHUYECKHUX peakuuii (OKHCITUTENBHO-
BOCCTAaHOBUTEJbHBIE, K30~ U IHIOTEPMUYECKUE, PEAKIIUM HOHHOTO OOMEHa,
rOMO- M TeTepOTreHHble, OOpaTUMble U HEOOpaTUMBIE), PpPacTBOD,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHUECKAS AUCCOLMALIMS, CTEIIEHb
JUCCOIIMAIMU, OKHUCIUTENb, BOCCTAHOBHUTENb, JJIEKTPOJU3, CKOPOCThH
XUMHUYECKON PEaKIUU, XUMHUIECKOE PABHOBECHE)

TCOPHU U 3aKOHBI (Teopm[ XUMHUYCCKOIro CTPOCHUSA OPraHMYCCKUX BCIICCTB
AM. bytneposa, Teopus INEKTPOIUTUYECKON IUCCOLUAINH,
[lepuognueckuit 3axkon JI.MI. MenneneeBa, 3aKOH COXpPAaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHH, MHUPOBO33PEHUYECKUE
3HaHUA, JCKaAIME B OCHOBC INOHHMAHUA IMPUIMHHOCTH W CUCTEMHOCTU
XUMHUYECKHX SIBJICHUN, COBPEMEHHBIE MIPEJICTABICHHS O CTPOEHUU BEILECTBA
Ha aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

NpEACTABICHUA O MCXaHU3MaxX XUMHUYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX
U KHUHCTUYCCKUX 3aKOHOMCPHOCTAX HUX [MPOTCKAHUA, O XHMHUUYCCKOM
PaBHOBCCHUH, JTUCIICPCHBIX CUCTEMAX

(akToNOrMuecKue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUH U
0€30M1aCHOM HCHOJIb30BAHUU BAXHEUIINX HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB B ObITY M MPAKTUYECKON JIEATEIHHOCTH YeIOBeKa

o0Imue HayyHble MPUHLUIB XUMHUYECKOTO MPOM3BOJACTBA (HAa TNpHMEpe
MIPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, TIepepabOTKU HEPTH)
ChopMHUpPOBAaHHOCTH YMEHHH BBISBIISTH:

XapPaKTCPHBIC TPHU3HAKKW W B3aMMOCBA3b M3YYCHHBIX HOHSITPIfI, MPUMCHATH
COOTBETCTBYIOILIME IOHATHS IIPU OINHUCAHUM CTPOEHUS U  CBOICTB
HCOPTraHNYCCKUX U OPraHNYCCKUX BECIICCTB N UX npeBpameHHﬁ

B3aMMOCBS3h XHMHUUYECKHMX 3HAHUM C TIOHATHAMH H NpeaAcCTaBICHHUAMUA
JIPYTUX TOPEAMETOB [uid 0oJiee OCO3HAHHOIO TOHUMAaHHUA M OOBSCHEHUS
CYITHOCTHU MATCPUAJIBHOTO CAMHCTBA MHpPa




CdopMHpOBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

3.1

3.2

HAMMEHOBAHUS XMMHUYECKUX  COCIMHEHUH  MEXIYHapOJIHOrO  COK3a
TGOpGTH‘-ICCKOfI nu HpHKHaIIHOﬁ XUMHUHU U TpI/IBI/IaHBHBIG Ha3BaHHUA BCILICCTB,
OTHOCSIIMXCA K M3YYEHHBIM KJlacCaM OpPraHWYECKHMX M HEOPraHUYECKUX
COCIMHEHHUH

XUMHAYECKYI0 CHUMBOJUKY JJISi COCTaBJICHUS (POpPMYNT HEOPraHUYECKUX
BEILECTB, MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX ) (hOPMYIT OPraHUYECKHUX BEILIECTB

CdhopMupoBaHHOCTh YMEHUS KIaCCU(PUIIIPOBATH!

HEOpraHW4YeCKHe BELIECTBA, CAMOCTOSTENHFHO BBIOMpATh OCHOBAaHUS U
KPUTEPHUH JUTS KIIACCU(HKAIMN U3Y9aeMbIX XHMHYECKHX 00BEKTOB

4.2

OpPraHn4CCKrUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAHUA U KpUTCPUUN
pIRI | KJ'IaCCI/I(bI/IKaHI/II/I HN3y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

[0 Ppa3IU4YHbIM TpU3HaKaMm (YUCITYy M COCTaBYy pEarupyrolux BeIIeCTB,
TEIIOBOMY I(PQEKTy pPeaKiiy, N3MECHEHHIO CTEIICHEH OKHCIICHHUS JJIEMEHTOB,
00paTHMOCTH PEAKIIMH, yYACTHIO KaTaIn3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTEpU30BaTh DSIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHMHM) WU MOHOB XHMHYECKHX
aneMeHToB 1 — 4 nepuonoB Ilepuoanueckoit cucremsl J[.M. MenneneeBa u
UX BAJICHTHBIC BO3MOYXHOCTH, HMCIIOJIB3Ysl HMOHATHS S-, p-, O-3J€KTpOHHBIC
opOHTAaNN, SHEPTeTUYECKUE YPOBHU

ChopMupoBaHHOCTb yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHs
CBOWCTB XMMHYECKHX 3JEMEHTOB M 00Opa3yeMbIX HMH COCIUHEHUH I10
[IEpUOJAM U IPYIIIaM

7.1

7.2

ChopMupoOBaHHOCTb YMEHHS COCTABJIATh YPABHEHHsSI XHUMHUYECKUX PEaKLUil
U paCKpBIBATh UX CYIIIHOCTb:

OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX PEAKLIUN IOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca dTHX peaKInid

YpPaBHEHUS PEAKIHUNA PA3TUYHBIX TUIIOB; MOJHBIE U COKPAILIEHHBIC YPABHEHUS
peakiuii HOHHOTO OOMEHa, YUUTBIBAsl YCJIOBHS, NMPH KOTOPBIX 3TH PEaKIUU
UAYT 10 KOHIIA

peakuuii TUApoNM3a, peakuMil KOMIUIeKcooOpa3oBaHUS (Ha IpuUMeEpe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMS)

C(I)OpMI/IpOBaHHOCTI) YMCHUS NOATBCPKAATD:

8.1

Ha KOHKPETHBIX IpHUMEpax XapakTep 3aBHCHUMOCTH  PEaKIMOHHOMN
CIIOCOOHOCTH  OpPraHMYECKUX COEAMHEHMH OT KpaTHOCTM M  THIla
KOBQJIEHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOT'O BJIMSIHUA aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, & TaKXKe OT OCOOCHHOCTEH pealM3alUu Pa3INYHBIX
MEXaHU3MOB NPOTEKAHMsI PEaKIINH

8.2

XapaKTCPHBIC XUMHUYCCKUEC CBOMCTBaA BCIIICCTB COOTBETCTBYHOIIINMHA
OKCIICPUMCHTAMHU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

ChopMupOBaHHOCTh YMEHHUSI XapaKTepPH30BaTh COCTaB M BaKHeHIIue
CBOICTBa BEILIECTB, MPUHAAIEKAIIUX K ONPEIEIEHHBIM KilaccaM U rpynnam
COeAMHEHUI  (MPOCThIE  BEIIECTBA, OKCHABI, THUAPOKCHUIBI,  COJIH;
YTIEBOAOPOABI, MPOCTbIE APUPHI, CIUPTHI, (EHOJBI, albJETHAbI, KETOHBI,
KapOOHOBbIE KHCIOTHI, CJIOXHbIE J(UPBL, >KUPBI, YIJIEBOABI, aMHUHBI,
aAMUHOKHCIIOTBI, OETIKH)




10

ChopmMupoBaHHOCTh yYMEHHSI TMPOBOJIUTH PACUYETHI IO XUMHUYECKUM
dopMyrnaM M YpaBHEHUSM XHMMHUYECKHX pEAaKIUH C HCHOJIb30BAHUEM
(bu3MYECKUX BEIUYHH:

10.1

Macchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIId OJHO W3
HWCXOJHBIX BEUIECTB JAaHO B BHUJE pPACTBOpPA C OINPEACIEHHOW MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA HIIM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOM WJIM O0BEMHOM JT0JTH, BBIXO/1a MMPOIYKTA PEAKITNH

10.3

TEIIIOBOTO 3¢ (deKTa peaKkui

10.4

00BEMHEBIX OTHOIIIECHHI Ta30B

10.5

11

12

13

14

15

10 HAXOKJCHUIO XUMUYECKOW (POpMYIIBI BEIIecTBa

Biagenune cucremoil 3HaHUM O METOJAaX HAYYHOIO IIO3HAHMS SIBICHUU
IIPUPOJIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHE IPUMEHATh 3TU
3HaHHUA TpPU OKCIEPUMEHTAIBHOM HCCIEJOBAHMM BEIIECTB M A
OOBSICHEHUS! XMMMYECKMX SIBIICHMM, MMEIOLIMX MECTO B IpPHUPOJE,
MIPaKTUYECKON JESITEIbHOCTU YEJIOBEKA U B IOBCETHEBHOM KU3HU

CdhopMupoBaHHOCTH YMEHUS IPUMEHSTH (HCITOJIL30BaTh) 3HAHUS O COCTaBE U
CBOMCTBaX BEWIECTB I  HKCHEPUMEHTAIbHOW  IPOBEPKH  TUIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MPOTEKaHUs XHWMHYECKUX pPEaKuud W
[IPOTHO3UPOBAHUSI ~ BO3MOXKHOCTEM  HMX  OCYIIECTBIEHHUS;  CHUCTEMHBIE
XUMHUYECKHE 3HAaHUSA Uil OOBSICHEHHWS U IPOTHO3UPOBAHUS  SBIICHHH,
MMEIOIMX €CTECTBEHHOHAYYHYIO MPUPOAY; ISl TMPUHATHAS TIPAMOTHBIX
pelieHuii mpooJieM B CUTYaLUsX, CBI3aHHBIX C XUMHUEH

CdopmMupoBaHHOCTh yMEHMSI IUIAHUPOBATH U IPOBOAUTH XHUMHUYECKHUI
9KCHEPUMEHT (IIOJydeHHEe U M3Y4YEHUE CBOMCTB HEOPraHWYECKUX U
OPraHMYECKHUX  BEIIECTB, KAueCTBEHHBbIE  pEakUUu  YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOACPXKAIUX OPraHUYECKUX BEIIECTB,
pellIeHre FKCIIEpUMEHTaIbHBIX 3aja4 M0 paclO3HABAHUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB) C COOJIIOJICHHEM MpaBUil 0€30MacHOro OOpalleHus
C BellecTBaMU U JaOOpaTOpHBIM OOOpynOBaHHEM; (OPMYJIHUPOBATH LIETU
UCCIIEIOBAHMs;  TMPEJICTaBIATh B  pa3auMuHOM  (opMmMe  pe3ynbTaThbl
9KCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTh

ChopMupoBaHHOCT YMEHHSI OCYIIECTBIATH LIE€JICHANPABICHHBIN IOUCK
XMMUYECKOW MH(POpPMAIMM B pa3IMYHBIX MUCTOYHHMKAX (Hay4dHas U y4yeOHO-
Hay4yHasi JIMTEpaTypa, CpeACTBa MaccoBod HH(opMaiuu, cetb VHTepHET U
Ipyrue), KPUTHYECKH  aHAIM3UPOBaTh  XUMUYECKYI0  HMH(OpMAIHIO,
nepepabaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C IOCTaBIEHHOU
yueOHOIl 3a1aueit

CdopmMupoBaHHOCTh YMEHHSI MTPOTHO3UPOBATh, aHAIM3UPOBATH U OIICHUBATH
HHGOPMAIIMIO C TIO3UIMKA HKOJIOTHYECKOM O€30MacHOCTH  MOCIEACTBUIA
OBITOBOM ¥ TIPOM3BOJCTBEHHOW JIEATEIHHOCTH YEIIOBEKA, CBSI3aHHOW C
nepepaboTKOM BeecTB; chOpMHUPOBAHHOCTh YMEHHI OCO3HABaTh OMACHOCTH
BOS}IGfICTBI/IH Ha JXHWBBIC OpFaHI/IBMBI OHpeI[eJ'IéHHI)IX BCIICCTB, IIOHUMAas
CMBICIT TIOKa3aTeJisl MPEeAeIbHON T0MyCTUMOM KOHILIEHTPAIK, U MOSICHATh Ha
HpI/IMean CHOCO6BI yMeHI)HIeHI/ISI nu HpeJIOTBpaHIeHI/Iﬂ nux BpGJIHOFO
BO3JICHCTBUS HAa OPraHU3M YeJlOBEKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J

11O XUMUN

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Teopernyeckre OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHas MoOJENb CTpOeHUs aroma. PacmpeneneHue
AJICKTPOHOB I10 SHEPreTHYECKUM YpoBHAM. Kiaccudukaius XMMHUYECKUX JIEMEHTOB.

11 OCOOCHHOCTH CTPOCHHS SHEPreTUYSCKMX YpPOBHEH aroMoB (S-, P-, d-3j1eMeHTOB).
OcHoBHOE 1 BO30YXJIEHHOE COCTOSIHHSI aTOMOB. DJICKTPOHHAS KOH(PUTYpAIUs aToMa.
BaneHTHBIE 2IEKTPOHBI
[Tepuonnueckas cucrema xumudeckux anemMeHtoB .M. Menneneesa. ®@usnyeckuit
cMmbica Ilepuogmyeckoro 3akona J[.M. MenneneeBa. IlpuunHbl M 3aKOHOMEPHOCTH

1.2 W3MEHEHUs CBOWMCTB JJIEMEHTOB W HX COCAMHEHUN [0 TEpHoJlaM M TpyIIam.
3aKOHOMEPHOCTM B  M3MEHECHHMHM CBOWMCTB TMPOCTHIX BEIIECTB, BOJOPOJHBIX
COCIMHEHHH, BBICIIUX OKCHIOB U TUAPOKCHIOB

1.3 BanentHocTs. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS
Buapl xumudeckoil cBsi3u (KOBaJIGHTHAs, MOHHAs, METAJUTMYECKas, BOJOPOIHAs) U

14 MexaHu3Mbl €€ o0pa3oBaHUs. MeXMOIEKYIsIpHble B3auMOJeHcTBUA. BemiecTBa
MOJICKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMs. THIBI KPUCTAUTMYECKUX PEIIETOK.
3aBUCUMOCTD CBOMCTBA BEIIECTB OT TUIIA KPUCTATIIMYECKOMN pEIIETKH

15 Xumunyeckas peakuus. Knaccudukanuss XMMHUUECKUX peakUuii B HEOPraHUYECKOH U

' OPraHUYeCKOM XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB

1.6 CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (haKTOPOB

1.7 TennoBsie a3 dekTh XUMUYeCKUX peakiuil. TepMoxumMudecke ypaBHEHHUS

18 OO6parumbie peakiuu. XUMHUECKOe paBHOBecHe. DaKTOPBI, BIMSIONIME HA COCTOSHUE
xuMu4deckoro papHoBecus. [Tpunuun Jle Hlarenbe
DnekTponuTrueckas auccoruanus. CHibHbIC U clladbie 3JeKTpoIuThl. Cpenia BOTHBIX

1.9 pacTBOpPOB BEUIECTB: KHUCTasi, HEWTpanbHas, wienoyHas. CTeneHb AUCCOLUALUU.
Peakinu nonHoro ooMeHa

110 lunponuz coneii. MonHoe mnpousBeneHue Boabl. Bopoponusiii mokazatens (pH)
pactBopa
CriocoObl BBIpOKEHHSI KOHIIEHTPAIIMM PACTBOPOB: MaccoBasi JOJS PACTBOPEHHOTO

111 BEILIECTBA, MOJIApHAas KOHIIEHTpauusa. HacklllleHHble M HEHACHIIIEHHBIE PACTBOPHI,
pacTtBopuMoOcTh. Kpuctaimoruaparsl

112 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHue BemeCTB B cpelax ¢
pa3HbIM 3HaueHueM PH. MeTobl anekTpoHHOTO OanaHca

1.13 DNEeKTpOIN3 pacTBOPOB U PACILUIABOB COJIEN

2 OCHOBBI HEOPTAHNMYECKON XUMUHU

21 Knaccudukanus HeopraHndeckux coeauHeHH. HoMeHkmaTypa HeEOpraHWYecKUX
BCIIIECTB
XUMHUYECKHE CBOWCTBA BAKHEWUIUX METAIIOB (HATpWi, Kalui, KalblUW, MarHui,

2.2 ATIOMUHHMMA, [MHK, XpOM, JXK€JIe30, MeIh) M HuX coeauHeHud. OOmme crnocoObl
MOJIYYEHUS] METAJJIOB
XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJoreHoB, cepbl, a3oTa, (ocdopa,

2.3 yriiepo/ia U KpPeMHHS) U UX COCIMHEHHH (OKCHIIOB, KHCIOPOICOAEPKAIINX KHUCIIOT,
BOJIOPOJAHBIX COETMHEHUM )

2.4 ['eHeTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHALICKAITUX K PA3ITHUYHBIM




KiaccaM

3.1

3.2

3.3

I/II[CHTI/I(l)I/IKaHI/IH HCOPTraHNYCCKUX COGHHHGHHﬁ. KauecTBeHnblie p€akiu Ha
HCOPraHNYCCKUC BCIICCTBA U HMOHBI

OCHOBBI OPraHMYECKON XUMUU

OCHOBHBIE MOJOXKEHUS TEOPUH XUMHUYECKOI'O CTPOEHHUSI OPTaHUYECKUX COEIMHEHUHN
AM. bytiepoBa. VYTIJepoaHbIA CKEJIET OpPraHMYecKol MoJieKysbl. KpaTHOCTB
XUMHYECKON CBSI3HM. S- U P-CBs3U. SP3-, SP2-, SP-ruOpuan3aiiuu opOUTaIeii aToMOB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHYECKOTO CTPOCHHUS MOJIEKYI.
I'omonoru. I'omonoruyeckuii psga. M3zomepus u u3omepsl

[TonsaTue o pyHKUMOHANBHOI rpymme. OpueHTaoHHbIe 3P (EKThl 3aMecTUTENeH

IIpencraBnenne o Ki1accupuKauy OpraHuYeckux BemecTs. HomeHknaTypa
OPraHMYECKHUX COEAMHEHMH (CHUCTeMaThyeckas) M  TpPUBUAIbHBIE Ha3BaHUSA
BXHEHINX MPEICTABUTEICH KJIACCOB OPTaHUYECKUX BELLIECTB

3.4

3.5

CB0oOOIHOpAANKATBHBIN M MOHHBIA MeXaHU3MBbI peakiuu. [lonarue o Hykneodune u
anekrpodwie. [Tpasmio Mapkosaukosa. [IpaBumo 3aiiieBa

AJikaHpl. XHMMHYECKHE CBOMCTBA QJKaHOB: TaJIOTEHUPOBAHUE, AETHUAPHPOBAHUE,
TEPMUYECKOE PaA3JIOKEHUE, KPEKUHT, u3oMepusanus, ropeaue. [lonyyenue ankaHoB.
Huxnoankansl. Crnenuduka CBOWCTB IUKIOAJKAHOB C MaJIbIM pa3MepoM IIHKJIA.
Peaknuu npucoe1MHEeHNs U paJuKaJIbHOIO 3aMEIICHHS

3.6

Ankenbl. XHUMHYECKHE CBOWCTBA: peaKUUM IPHUCOEIMHEHUs (rajJoreHupoBaHHE,
TUPUPOBAHUE, THAPOTAIOI€HUPOBAHME, TUIpaTalusi), TOPEHMs, OKHCIEHUS U
nojgumepu3zanuu. [TpombliieHHbIe U J1aOOPaTOPHBIE CIIOCOOBI MOTYYEHUS AJIKEHOB

3.7

Ankanguensl. XUMHUYECKHME CBOMCTBA alKAaJUEHOB: PEAKUUU IPHUCOCAUHEHHUS
(rugpupoBaHMe, TaJOTE€HUPOBAHME), TOpPeHMsT M noiaumepuszauuu. [lomydenue
aJIKaJUeHOB

3.8

3.9

3.10

AnkuHbpl. XHUMHYECKHE CBOMCTBA: pEAKIMH NPHUCOCTUHEHHUS (TraJoreHUpPOBaHUE,
THAPUPOBAaHUE, THApaTalus, THUIPOTAIIOTeHHPOBAaHHWE) KaK CIOCO0 TMONTYy4YeHUS
MOJUMEPOB W JPYTrMX TOJIE3HBIX NpOAYyKTOB. Peaknun 3amemienus. [openue
alleTUJICHA KAaK MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JUISI CBAPKU U PE3KHU
MeTtauioB. [I[puMeHeHne aneTniieHa

Apenbl. XUMHUECKHE CBOHCTBAa OEH30J1a: PEAKLUU AIIEKTPOPHIBHOTO 3aMEIIeHMUS,
npUcoeTuHeHus (THAPUpOBaHKE, ratoreHupoBanue). Peakuus ropenus. OcoOeHHOCTH
XUMUYECKUX CBOUCTB Toiyona. [lomydenme Oenzona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB ctuposa. [Tomumepuzanus ctupona. CriocoObl MogydyeHHs M MPUMEHEHHE
apOMAaTHYECKHUX YIIJIEBOJOPOIOB

Cnuptel.  IlpenenbHble  OAHOATOMHBIE  CIIUPTHL. ~ XUMHYECKHE  CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIOCOO YCTAaHOBJICHUS HAJIMYUS TMAPOKCOTPYIIHI, C
raJIor€HOBOJIOPOIAMU ~ KaK  CIOCOO  MOJIy4eHHs PACTBOpUTENEH, BHYTpU- H
MEXMOJIEKYJIApHas Aeruaparanus. Peakuus ropenus. IlomydeHne sraHona: peakuus
OpO’KE€HHUs TJIOKO3bl, TUApaTalus OSTWICHA. OTUJIEHIJUKONb M TIUIEPUH Kak
IIPEACTABUTENM MPEIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

3.12

®denon. XuMuueckrue cBOMCTBa ¢eHomNa (peakiuu ¢ HaTpUeM, THAPOKCUIOM HaTpus,
opomowm). [Tonyuenne peHomna

Anpnerunpl. XUMHUYECKHE CBOMCTBA TIPENETbHBIX allbJETHIOB: THIPUPOBAHUE;
KaueCTBEHHBIC PEAKIIMN Ha KapOOHUIIBHYIO TPYIITY (peakius «cepeOpssHoro 3epKaay,
B3auMozeiicteue ¢ ruapokcuaoM meau (ll). TlomydeHnue mpenenpbHBIX allbIETHIOB:
OKHCJIEHUE CHUPTOB, THApATALUs alleTUICHA. ALETOH KakK MPEeACTaBUTEIb KETOHOB.
Oco0EeHHOCTH peaKINK OKHCIICHHSI alleTOHA




3.13

KapOoHoBbie KHCTOTHI. XHWMHYECKHE CBOWCTBA TPEIETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XHMHYECKHUX CBOWCTB MYpPAaBbUHOW KHCIIOTBHI.
[Tonyyenue mpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB,
AJIKCHOB, HepBI/I‘-IHLIX CHI/IpTOB, AJIBbACTUIOB. BBICIJ_II/IG HpGI[GJIBHLIC 158 HereI[eJIBHBIe
KapOOHOBBIE KUCIIOTHI

3.14

3.15

3.16

3.17

Crnoxubie 3¢pupsl 1 xupbl. CriocoObl MOTYYeHHs CIOXKHBIX 3¢dupoB. OOpaTUMOCTh
peakimu  srepudukanmu. llpumeHeHne CIOXKHBIX 3(QUPOB B  NHUILEBOH |
napproMepHON IPOMBIIUIEHHOCTH. JKUPBI Kak CI0KHBIE 3(UPHI TTUIEPUHA U BBICIINX
KapOOHOBBIX KHCJIOT. XMMHMUYECKHE CBOMCTBA XUPOB: T'MAPUPOBAHUE, OKUCIECHHE.
'unponus, M OMbUIEHHE, KUPOB KaK CIOCOO MPOMBILIUICHHOTO MOJIYYeHHs CoJiel
BBICIINX KapOOHOBBIX KHCIOT. MBIIA KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT

XUMHYECKUE CBOWMCTBA IIIOKO3bl: PEAKUUU C YYaCTUEM CIMPTOBBIX U aJIbJICTUIHON
TPYyIIl W MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHHMe TIOKO3bI, €€ 3HaueHHE B
KH3HCACATCILHOCTH OpraHusma. Jucaxapupr: caxaposa, MajbTOo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIME  JIuUcaxapuiabl. [ 'uaposms
nucaxapunoB. Ilomucaxapuasl: Kpaxman, TiukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmasa, TJIMKOT€Ha U 1eJUTI0J103bl. Ddu3nueckrue CBOMCTBA Kpaxmaa U IEUTHOJI03bI.
XUMHUYECKHE CBOMCTBAa Kpaxmala: THAPOJN3, KAueCTBEHHAas pPEaKUus C HOJIOM.
XUMUYECKHE CBOMCTBA IIEJIIOIO03bl: TUAPONIU3, TMOJIy4YeHHE S(PHUPOB LEJUIIOJIO3bI.
[TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TATHBIN MIEK)

AMUHBI. AMHUHBI KaK OpPraHWYeCKHE€ OCHOBAaHMS: PEAKIUU C BOJOHM, KHUCIOTaMH,
peakuusi TropeHus. AHWIMH KaK MpPeACTaBUTENIb apOMAaTUYECKUX  aMHUHOB.
XUMHYECKUE CBOMCTBA AHWJIMHA: B3aWMOJCHCTBUE C KHUCJIOTaMHU, OpOMHOHN BOJIOH,
okucnenue. IlomyyeHne aMUMHOB aJKWJIMPOBAHMEM aMMHMaKa KW BOCCTAHOBJIEHHEM
HUTPOIPOU3BOAHBIX YIJIEBOJAOPOAOB

AMHMHOKHUCIIOTBI W Oenku. AMHHOKHCIOTBI Kak aM(oTepHbIE OpraHUYECKHe
coenuHeHusi. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yromiue 0eiaku. XUMHUYECKHe CBOMCTBA
OENKOB: THAPOIU3, ACHATypaIusl, KAUeCTBEHHbIE (IIBETHBIC) PEaKIHN HAa OENKH

3.18

CrpoeHne u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT CTPOEHUS
MoJieKyl1. OCHOBHBIE CIOCOOBI TIOJYYEHHS! BBICOKOMOJEKYJSPHBIX COEAMHEHUMN:
peakIMy NoJMMEpHU3alMK U MOoNKUKOoHAeHcanuu. Kitaccudukariyst BOJIOKOH

3.19
3.20

4.1

4.2

WnenTudukanys opraHideckux coeiMHeHnH. Perene skcnepuMeHTa bHbIX 3a71a4
Ha Pacro3HaBaHHE OPTaHUYECKHUX BEILECTB

I'eHeTH4eckas CBI3b MEKY KJIACCAMH OPTraHUYECKUX COCINHEHUN

XUMUA U )KU3Hb

XuMus B oBceAHEBHOM ku3HU. [IpaBuna GezonacHol paboOThI ¢ €IKUMH, TOPIOUYUMU
Y TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMHU ObITOBONM XUMUHU

XUMHUSL U 30pOBbE. XUMHUSA B MEIUIMHE. XUMHUS U CEIbCKOE XO3SMCTBO. XHUMHS B
MPOMBIIUIEHHOCTH. XUMHUSI U SHEPreTHKa: IPUPOAHBIN U MOMYTHBINA He(TAHOH ras3bl, ux
coctaB U ucnonb3oBanue. CocraB HepTu U e€ mepepaboTka (MPUPOAHBIE UCTOUHUKU
YTJIEBOAOPOJIOB)

4.3

4.4

Xumust M 3KOJIOTHs. XHMHYECKOE 3arps3HEHUE OKpYXarolled cpeabl U ero
nocnenctBus. Oxpana ruapocdepbl, mouBbl, aTtMochepsl, (Giuopsl U QayHBl OT
XUMHYECKOTo 3arpsisHeHus. I[IpoOiemMa OTXOMOB W TOOOYHBIX IMPOJYKTOB.
AnbTepHATUBHBIE UICTOUYHUKH SHEPTUU

O6mwme mnpeacTaBiIeHUs O MPOMBIIUICHHBIX CHOCO0aX TOMYyYEeHUS XUMHUYECKHX
BEILIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI). YEpHas U LBETHAs
Metauryprusi. CTEKJI0 ¥ CHJIMKAaTHAasT  TMPOMBINUICHHOCTh.  [IpomeblniuieHHast




opranuyeckas Xxumus. CeIpb€ 17151 OPraHUYECKOM MPOMBIIIIIEHHOCTH

5 Tunsl pacy€THBIX 3a1a4

51 Pacuétsl Macchl BenjecTBa win 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Wi 00bEMY OIHOTO U3 YUACTBYIOUIMX B PEaKIIMH BELIECTB

5.2 Pacuérs TermoBoro 3¢ dexra peakuu

5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHAX

54 Pacuérsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOIYKTOB PEaKIUH, €CJIU OJJHO U3
BEIIECTB JIaHO B H30BITKE (MMEET IPUMECH)

55 Pacuérsl MaccoBoii MM 00BEMHOM JI0TH BBIX0/1A MPOIYKTA PEAKLIUU OT TEOPETHUECKU
BO3MOXHOIO
Pacuérsl Macchl (00bEMa, KOJIMYECTBA BELECTBA) MPOIYKTA PEAKLIUH, €CIIH OJTHO U3

5.6 BEILIECTB JJaHO B BUJE PACTBOPA C ONPEACIEHHON MAacCCOBOM J10JI€M PACTBOPEHHOTO
BELIECTBA

57 Pacy€rbl ¢ ncronb30BaHUEM MOHATHH «MaccoBas JOJI», «MOJISPHAs KOHLEHTPALUD»,
«PacTBOPUMOCTbHY
Haxoxxnenne MoJeKyIsipHO# (popMyIbl OPraHUIeCKOTO BEIIECTBA MO €T0 IMIIOTHOCTH

5.8 Y MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMUX B €70 COCTaB, MJIU I10 IPOLYKTaM

CrOpaHHUsI




YYEBHO-METOAUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumus; 10 knacc. yrmyonenHoe oOyuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»

» Xumus; 11 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. ObmectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narenseTBO «lIpocBemnieHne»

METOJJUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

Xumus. YrinyOnenHsiid yposenb. 10 kinacc. Meroanueckoe nocodue B. B.
Epemuna, H. E. Ky3emenko, B. U. Tepennna, A. A. /Ipo3znosa, B. B. JIynuna.
O.C.I'abpuensn «HacronpHas kHura yunrteins Xxumun»-M, «bank u K»,2001
2).

TemaTtnueckue TECTH M KOHTPOJIbHBIE Pa0OTHI O XuMuH -10,
O.C.I'abpuensn,l'.I'.JIpicoBa «Xumusi-10» (yrayOneHHBINA YPOBEHb YPOBEHb)

M., «Ipoda»,2017

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru
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