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MOACHUTEJ/IBHASA 3AIIMCKA

Pabouas mporpamma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMKH K pe3ylbTaTaM OCBOeHHUS (erepanbHO  00pa3oBaTeNbHOM
nporpaMmbl cpeanero oobmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocygapcTBeHHOM oOpazoBarensHoM cTangapte COO, c¢ yuérom Kouuenuuu mnpenomaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickorr deneparnmm,
peann3yoImMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpaTreruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyyHOTO oOOpa3oBanusa yuammuxcs 10-11 xmaccoB. U3yuenwe mnpenmera,
peamu3zyemMoe B YCIOBHUSX Au(PEepeHIUPOBAHHOTO, TPOPHILHOTO OOYYeHHs, TPH3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOMMYIO ISl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKM3HHM B COLMYME, a
TaKkKe IS MPOJOJDKEHHsT OOy4YeHHUs B OpraHu3anusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 TPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMHUM Ha3zHaueHHE TpeaAMeTa «XUMUS» TOJIYyY4aeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH  BBIITYCKHUKOB. (CBHUIETEIBCTBOM TOMY SIBISIIOTCSI CIICAYIOIIUE BBIMOJIHSEMbIE
IpOrpamMMoi o XuMuM QyHKIUU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJy4YeHUe
NPEJCTAaBICHUS O LIENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohuIs;

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpedycMaTpuBaeT  OIpeJelIeHHe:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepuala, KOJMYECTBEHHBIX M KAauyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOI0B K
(OpPMUPOBAHUIO COJEPHKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTENIbHBIX
JOCTM)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma juis yriryOIE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE IPEAMETHOE COAEpKaHKe, 003aTeabHOE A1 U3YUeHUs
B paMKax  OTIEJNbHBIX MNpoduied, MpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro sl U3y4eHUs
OTJICNIbHBIX TEM;

e [peUlaraeT NPUMEPHYIO TIOCJIEA0BAaTENbHOCTh M3Y4YEeHUs y4yeOHOro marepuaiga c
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€iHi;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOJn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOmiero oOpa3oBaHusi, COJAEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTEeNbHOW MPOrpaMMBbl CpeAHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHBIX JICHCTBUH OOYYaroOUmIeTocss 10 OCBOCHHUIO COJEPKAHUS
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IIPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00ulero oOpas3oBaHus. 3a
IpeleaMi  yCTAaHOBJICHHOW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUAHTHOMN)
COCTaBJISAIOLIEH CO/Iep)KaHUs yueOHOro npeaMera «XUMHUs» 0CTaéTcsl BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTaBJISIIOIIEH, KOTOpask 10JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiis o0yyeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeaMETOB 0a30BOTO U YriIyOJIEHHOTO YpOBHEH B cuctemMe MU GepeHIIMPOBAHHOTO 00yUSHHS Ha
YpOBHE cpesiHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJEHHOTO M3y4eHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TalloM IOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAyYHbIX M XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUE U
YIIIyOJICeHHE TEOPETHUYEeCKOM U TMPAKTHYECKOW TMOATOTOBKH OOYYArOIIMXCS, BBIOpABIINX
onpenenéHHbI Mpoguib 00y4eHHs, B TOM YHUCIIEe C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k muaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS ¢eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBbl CpeIHEro o0mero oOpa3oBaHUs M3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUYaloIInXCs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTo
Tpygda ¥  OOOOIMIEHHBIX CIOCOOOB  JIEATENBHOCTH, HMMEIOMIHUX  MEXAUCHUIIIMHAPHBIM,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YriayONEHHOTO HM3Y4YEHMs SIBIISIOTCS
yrayOnéHnble Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJIeNIeHUU TOJX0J0B K OTOOpY U CTPYKTYpHOM OpraHu3aliu COAEpkKaHWUsl 3TUX KYpCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI nojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABIISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpEeNeIEHHOE TEOPETUUECKOe
JIOTIOTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuil  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriayOI€HHOM ypOBHE HM3Y4eHHUs IpenMeTra oOecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACHIMPEHMsS M YriayOJIeHUs MPEACTABICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEeaKiuii, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKOW KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
[lepuoanyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEICTABICHUAX O CTPOCHUH aToMa. XUMUYECKas CBA3b OOBSICHAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUMM M pa3pyIIEHUH, a TaKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTIOJIHSACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX IpOIeccax U 3JIEKTPOJIN3Ee PaciliIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHM4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yaenseTcss 0co0oe BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHi.



Oco6oe 3HayeHne UMEET TO, YTO Ha COJEp)KaHHE KYypPCOB XHUMHHU YTIyOJIEHHOTO YPOBHS
U3yUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha HUX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPpeIMETHBIX 3HaHHM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMETa s KIAacCOB XHMHKO-(HU3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo oOme XUMUH.
[Ipu w3ydeHuw mnpeaMeTa B AaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HaHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpus
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3aAKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELLIECTB U IPYTOE.

B 10 e BpeMs B cofiepiKaHUM MpeaMeTa sl KIIACCOB XMMMKO-OHOJIOTHYECKOTO TTPOGHIIS
OO yAETBHBIN BeC OyJeT MMETh OpraHuydeckas xumus. B aToMm ciiydae mpemocTaBisieTcs
BO3MOXHOCTB I 00Jiee 00CTOSATENIBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZAT, K MpPUMEPY, TaKHE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JIMMHJbI, OEJIKU, YIJIeBOJbl, HYKIEHHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HAHUSI O COCTaB€ U CBOMCTBAaX IpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHUST OCHOB HAay4HOI'O MHUPOBO33PEHHS, OCBOEHHS OOLIEHAYYHBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAaHUI U3ydeHUe MpeaMera
«XUMHS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOJSIIMMU B COCTaB MPEAMETHBIX obnacTell «EcTecTBeHHO-HAayUHbIE TPEAMETHI,
«Marematuka u nHpopMaTuka» U «Pycckuil SI3bIK U TUTEPATYPAy.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3aaaueit
MEPBOCTENIEHHON 3HAYMMOCTU SBJseTCsl (OPMUPOBAHUME OCHOB HAyKM XUMHH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa MW OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyJbTYyphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT pean3auuio TaKuX HeaeH, Kak:

e (opmupoBaHue MPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAEMOCTH SIBJICHU MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0ieM SKOJOTHYeCKOM, PHEPreTMYecKod M MUIIeBOM 0e30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEPruUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KyJIbTYphl YeJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpee;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHONH KapTUHBI MHpa: (PYyHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOCHUM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, MOHHO-MOJIEKYISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYEeCKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 00mmx
Hay4YHBIX PUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYyYarOIIMXCSl OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN U1 OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W MPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTeCTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO pelIeHHs MNpoOieM, CBSI3aHHBIX C



XMMUEH, IPOTHO3UPOBAHMS, AaHAJIM3a W OLUEHKH C IO3ULUNA SKOJIOTMYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIieHHe TPEICTABICHUH O HAyYHBIX METOJaX IO3HAHMSA, HEOOXOJWMBIX IS
nprOOpETEeHUsT YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIUX MECTO B IIPUPOJE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCEITHEBHOM KU3HH.

B nmnnane peanuzanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMUX (QYHKUUN
IIEJIOCTHOM CHUCTEMBI CpPEIHEro oOIIero oO0pa3oBaHUs MPH M3YYCHHUU IMpeaMeTa «XUMUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAKUE LIETTU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B OOJACTH TEOPETUUYCCKUX W TPUKIAIHBIX HCCICIOBAHUN B
XUMHH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYyYEHHUIO M TMO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETTOBEYECKHIX IIEHHOCTEIH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HMHTCIIICKTYaJIbHBIX u TBOPYCCKUX
crocoOHOCTEN oOyuaromuxcsi, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHON M OOIIECTBEHHON NESATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBbBIO M TIOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHUpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OmbiTa  OOIIECTBEHHO-TOJIE3HOM
9KOJIOTMYECKOH eATeIbHOCTH.

OOmee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX MJIs M3Y4YEHHUsS XMMHUU Ha YriyOJIEeHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBIEHHME O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMa yriepoa. XUMUYECKas CBSI3b B OPraHUYECKUX COECTUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaineil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOpHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanel, 6- u
n-cBsizu. OnuHapHas, JABOMHAs M TpoiHas cBA3b. CrocoObl paspbiBa CBSI3ed B MOJIEKYNax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust cTpoeHMsT OpraHM4ecKux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEAMHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN U Me30MepHBII 3PPEKTHI).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. 'omosorus. I'omonornueckue psaapl. CUCTeMaTHYeCKasi HOMEHKIIATYpPa OPraHMYeCKHUX
coemuaeHnit (IUPAC) u TpuBnanbpHbIC Ha3BaHUS OTACIBHBIX MPEJICTaBUTEIICH.

OcobenHoctn W Kiaccuukanuss  OpraHuyeckux  peakuuid.  OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAIIBHBIE METOJIbI M3YYEHUsl BEUICCTB U MX NPEBPALECHUI: 03HAKOMIICHHE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IMpU HAarpeBaHuu (IUIaBI€HUE, OOYIJIMBaHME U TOPEHUE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YreBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas ¢GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHAM3AIUs aTOMHBIX
opburaneit yrnepoja, 6-cBa3b. OU3nMuecKue CBOMCTBA AJIKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, N30MEPU3ALMH, JETUIPUPOBAHNUS,
LUKIW3alKAY, NHMpOJIN3a, KpekuHra, ropenus. IlpeacraBnenue o MexaHH3ME peakuui
pasUKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE AJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCaH) UKI0aaKaHOB. CrocoObl MoTydeHNs U MPUMEHEHNE IUKII0AIKaHOB.

Ankensl. ['oMonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP°-THOPUIM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA QJIKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHSA, 3aMEIIEHHUS B O-
IIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3aluuu U okucieHus. lIpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIiuy Ha ABOMHYIO CBsI3b. CIOCOOBI NOTYUYEHUsS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX  CBOWCTB
conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs U IPUMEHEHUE allKaJHeHOB.

AnkuHbl. ['OMONOTHYeCKHA PsiT aTKUHOB, oOmIas GopMyia, HOMEHKIATYpa U U30MEpUS.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMS aTOMHBIX
opOutaneii yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEPU3ALUU U TPUMEpPU3alNUU, okuciaeHus. KucioTHele cBONCTBA ajIKMHOB,
MMEIOINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApomaTHiecKue yriieBoJI0poisl (apeHsl). 'omooruueckuit psig apeHoB, ooiias Gopmyna,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyecknue CBOMCTBA apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBienne o0 opueHTHPYIOLIEM JEMCTBUM 3aMEeCTHTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MONMyd4eHHS M TIPUMEHEHHE  apOMaTHYECKHX
YTIE€BOAOPOIOB.

[Ipupoausiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOIOYKTHl ero mnepepadoTku. CrnocoObl nepepaboTKu HEPTH: MEePeroHka, KPEeKHHT
(TepMHUYECKUH, KaTalIUTUYECKUi), pudopMuHT, Tupoau3. [IpoaykTel mepepaboTku HedTH, HX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnyeckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakmum 3amereHus
raJJOreHa Ha TUAPOKCOTPYNILy, HUTPOTpyIIy, LHAHOTPYIIy, aMuHOrpymmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE  BOJHOIO M CHMPTOBOIO  pacTBopa IMEnoyd. BzammopelictBue
JUTajJoreHaJIKaHOB C MarHueM M LHMHKOM. [IoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B ObITY, TEXHUKE U IPU CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEINECTB M MX IPEBPALICHUI: HU3y4CHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBUE AalETWIEHAa ¢ aMMHAaYHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapy)XEHHUE Yriepoja M BOJOpOJa B OPraHMYECKUX BEILECTBaX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE ero CBOWCTB, O3HaKoMmileHHe c KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3lamMu IUIacTMacc, KaydyyKOB U pE3UHBl, MOJIEIUPOBAHUE MOJIEKYI
YIJI€BOIOPOJOB U TAJIOTEHIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconep:xamme oprannyecKkue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE crnupThl. CTpoeHHE MOJEKyl (Ha NIpuUMepe MeTaHoJla U
sTanosa). ['omonorudeckuit psj, odmas Gopmyna, H30MepHsi, HOMEHKIATypa U KIacCU(pUKAIIHSL.
@u3nyecKkue CBOICTBA NPENCIBHBIX OJHOATOMHBIX CIIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKIMHM 3aMELIEHUs, JeruapaTaliny,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMU U HEOPraHWYECKUMU KucioTamu. KaduecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosTyyeHHs 1 IPUMEHEHHE O JHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CHUPTHI — 3TUJICHTJIMKOJb W DIHIEpUH. PU3NUECKHEe U XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMH
KHCJIOTAaMH, Ka4eCTBEHHAs PEaKIys Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenenus. JleiicTBue Ha opranus3m yenoBeka. CriocoObl MoaydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHrEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMUMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eros. TokcnmuHocTh ¢eHosna. CrnocoObl TONyYeHHS] W MPUMEHEHHE (eHoIa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbpHble COCNMHEHHMS — albJCTHABI W KETOHBL. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['oMoslorueckre psbl albIeruJ0B M KETOHOB, oOmas Qopmyrna,
n3oMepusd U HOMeHKiIarypa. Dusndeckue CBOWCTBA albACTHAOB W KETOHOB. XHWMHUYECKHE
CBOMCTBA QJIBJECTUIOB W KETOHOB: peakiuu mnpucoeauHeHus. OKUCICHUE albJACTH/IOB,
KaueCTBEHHBIC peakiuu Ha anbaeruabl. CrocoObl TOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCTOT. M3omepus u HOMeHKIaTypa. Pu3nmdeckne CBOWCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCIOT. BoIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCIOTHBIC CBOWMCTBA, PEAKIUS STEPUPUKAINH, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX dpupax. MHOrooOpaszne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucioT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEHO8as KUCIOTHL. (CrnocoObl
MOJIy4eHUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psan, odmas Gopmyna, U30MepHs U HOMEHKJIATypa.
Ouznyeckne U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEJIOYHOI cpefe.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uesioyHoi cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIUX OCTATKU HEMPEIEIbHBIX KUPHBIX
KkucnoT. JKupsl B ipupo/e.

MBpbLI4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
noyiucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpudo3a.
Oduznyeckue CBOICTBa M HaxoxkjaeHue B mnpupoge. DotocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUd C Yy4yacTUEM CHUPTOBBIX U  ajJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOEe OpokeHue. IIpuMeHeHue T1IOKO3bl, €€ 3HAUYE€HHWE B IKU3HEACATEIHbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MailbTO3a M JIaKTO3a. BoccTaHaBIMBawIINE U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmania, TJMKOTeHa W Ueuono3bl. (Du3nueckue CBOWCTBAa Kpaxmajda W ILEJUTIOJIO03bI.
XUMHUYECKHE CBOMICTBA Kpaxmaja: TMPOJIW3, KAUECTBEHHAs pPEaKlHs C HOJO0OM. XUMHUYECKUE
CBOMCTBA EJUTIONO3bI: THAPOIIN3, MOTydeHre d(GUpoB 1euTtoa03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alle€TaTHBIN MIENK).



DKCIEepUMEHTAIbHBIE METOJbI M3YyYEHHUs BEILIECTB M MX IMPEBpAILICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HATPHUEM, OKHCICHHE 3THUIOBOTO
CIIUPTAa B AJIBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHHUE ASTUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMU HA
anbaerusl (¢ ruapokcuaoM nuammuncepeopa(l) u ruapoxcuaom meau(Il)), peakuus raunepuna
¢ ruzpokcusiom mean(ll), xumuyeckue cBocTBa pacTBOpa yKCYCHOM KUCIIOTHI, B3aUMOJICHCTBHE
pactBopa TIIOK03bI ¢ ruapokcuaom Mmenu(ll), B3ammopaeiicTBiue kpaxmana ¢ HOAOM, pEIICHUE
IKCIEPUMEHTAIBHBIX 33714 10 TeMaM «CrupThl U heHoby, «KapOoHoBbie KHCIOTHI. CI0XKHBIC

pHUPB».
A3o0Tcojep:Kkale OpraHnyecKkue coelMHeHNs.
AMHHBI — OpraHM4eckde TPOM3BOAHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTUIECKUe U apoOMaTUYECKUE; TIEPBUYHbIE, BTOPUUHBIE W TpeTu4yHbIe. CTpOEHUE MOJIEKYII,
obmas dopmMyiia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anupaTHIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHUCIOTOM. CoJIi aJIKMJIAMMOHMS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIT aTOMOB B MoJieKyie aHuiInHA. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHHIIMHA.
KauectBennsie peaknmu Ha aHuiInH. CHocoOBl MOMYYCHHS M TPUMEHEHHE amu(aTHudecKux
amMuHOB. [lonydyenne aHmIMHA U3 HUTPOOEH30Ia.

AvuHokuCHOTHL.. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH  O-
aMUHOKUCIIOT. TJWIWH, adaHuH. OU3HMYeCKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHMYEeCKHUX COCAMHCHHM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHUe MENTUIHOMN CBSI3U. buosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIN3
TICIITHIOB.

benku kak mpupomnsie mnosmMmepbl. [lepBuuHasg, BTOpHUYHAs W TPETUYHAS CTPYKTypa
O0enKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJN3, ACHATYpaIllus, KaueCTBEHHBIC PEaKIMU Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpALCHUN: PacTBOPEHUE
OCNIKOB B BOJIE, JICHATypalusi OCIIKOB MPH HArpeBaHWH, LIBETHHIC PEAKIIMU Ha OCJIKH, perieHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIME OPraHUYEeCKUE COCIUHEHUS» U
«Pacro3HaBaHrue OpraHu4eCKUX COCIMHEHUI.

BbicokoMOJIERYISIPHBIE COEITMHEHMSI.

OCHOBHbBIE TOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEpU3ALMHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — NOJIUMEPU3ALUs U TIOJUKOHICHCALUS.

[Tonumepnsbie MaTepuaIbl. IInacrmaccel (monmATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPHUI, MOJIUCTUPOJL, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJMdTUIeHTepedTanar). Y TUIU3alus U nepepadboTka ImiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJneHOBBIH,
XJIOPOTIPEHOBBIH, H30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHWs] (TeIIOH, KeBlIap, AIEKTPOMPOBOASAIINE
MOJIMMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
oOpa3aMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHHE
SKCIEPUMEHTAJIbHBIX 331a4 110 TeMe «Pacro3HaBaHue M1acTMacCc U BOJIOKOH.

Pacuérnble 3aaum.

Haxoxnaenue MonexyasspHOd popMyiibl OPraHUYECKOTO COETMHEHUS 10 MAaCCOBBIM JI0JIIM
AIIEMEHTOB, BXOJIIMUX B €r0 COCTaB, HAXOXKJCHUWE MOJICKYSPHOH (HOPMYIBI OpraHMYecKOro
coeMHEHUsT o0 Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUN W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpEJIeNIEHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIUN OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpenIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIUMX €CTECTBEHHO-HAy4YHbIX MOHSTHM, Tak U
MOHATHM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01iue ecrecTBEHHO-HAay4yHbIE TOHATHS: SIBJIEHHME, HAydyHBIM (akT, rumnoresa, TEOpHUs,
3aKOH, aHajJM3, CHHTE3, Kiaccuukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTUYECKHUM
YpOBEHb, BELIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHHE BeEIlecTBa, (PM3MUYECKHUE BEITUYMHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUN TUTaHUSA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIE€BOBI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: monesHble UCKOTaeMble, TOTUIHUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjiep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHUEe AIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YHCIa. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
op6utanu. Knaccudukanuss XuMUYECKHX 3JEMEHTOB (s-, p-, d-, f-amemenTsl). Pactipenenenue
AJIEKTPOHOB TIO0 aTOMHBIM OpOWTaIsIM. DIJEKTPOHHbIE KOH(MUTypalMu aTOMOB D3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, SJIEKTPOHHbBIC
KOH(pUTypaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenneneeBa. CBsi3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckoll cHUCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO TPyIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menaeneesa.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBAJICHTHAs, MOHHAs, MeTajjndecKas.
MexaHnu3mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3U: OOMEHHBIM U JOHOPHO-AKUENTOPHBIA. DHEPTHs
U JuinHa cBs3u. losapHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBaJICHTHOM CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOJIEKYIIpHBIE B3aUMOACHCTBUSI.



BaneHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPHYECKMM CTPOCHHMEM (Ha NPHUMEpPE COECIUHEHHUI 3JEMEHTOB BTOPOIO
nepuoa).

[IpencraBineHre O KOMIUIEKCHBIX —coelnHeHusX. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [lonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOTO CTPOEHUs. THIbI KpHUCTaNIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTie o aucnepcHbIx cucreMax. Mctunnble pactBopsl. IlpencraBienue o KOIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAacTBOPOB: MaccoBas [OJsi BEIIECTBa B
pacTBope, MoJjsipHas ~ KOHIEHTpanus. HacelllleHHble UM HEHaCBILEHHbIE  PacTBOPHI,
pactBopuMocTbh. Kpucraniaoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEIbHBIX NPEACTABUTEIIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XuMHUUeCKUX peakIUii B HEOPraHNYEeCKOW U OpraHn4ecKol XUMHUH. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILEHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckie ypaBHEHHUS.

CKOpOCTh XUMHUYECKOM peakKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakuuu. Karanus u katanuzatopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XUMHUYeCcKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JABJICHHE W KOHILIEHTPALMM BEIIECTB, y4acTBYIOIIMX B peakuuu. IIpunmun Jle
[Tarense.

OnexrponuTtnueckas auccouuanus. CuibHble W crnadble  31eKTpoduThl. CreneHb
nucconranuu. Cpena BOIHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpasbHas, meno4yHas. BomopoaHblii
nokazatens (pH) pactBopa. 'unponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST W BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIU3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEepUMEHTAIbHbIE METOAbl M3YYEHHsI BEUIECTB M HUX MPEBPALICHUIN: pa3lI0kKEHUE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUU KATAIM3aTOpPa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3yYEHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
MOJIOKEHUE XUMMUYECKOTO PAaBHOBECHS.

Heopranuuyeckasi Xummusi.

[Tonoxxenne HemeramoB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAILJIOB.
AnnoTponus HeMeTauIoB (Ha MpuMepe KUciopoa, cepsbl, pocdopa u yrieposaa).

Bogopoa. Ilonydenue, ¢pusnueckue M XMMHUYECKHE CBOICTBA: peaklUMU C METalJaMU U
HEMeTaJlJIJaMH, BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponpl. BaxHelmne KUCIOPOACOAEpkKAIINE COECOUHEHMS T'aJIOTE€HOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajjoreHoB u
HX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHCIOPOJA.
dusnueckue U XMMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoia U o30Ha. OKcUIBI U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI IMONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Okcun cepri(1V), okcua cepri(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OcoOEHHOCTH CBOWCTB cepHOM KHCIOTHL. [lpumenenue cepol u €€
COCIMHECHUM.

A30T. HaxoxneHnwe B Tpupojae, CrIOCOObl TONydeHHs, (DU3MUYECKHE W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. IIpuMeHeHWe a30Ta M €ro COCOUHCHHH. A30THBIE
yAoOpeHwusl.

®dochop. Haxoxnenwe B mpupojae, CrnocoObl MoJiydeHUs, (HU3UUECKUE U XUMHUUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl dochopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYriuepoa, HaxoXACHHUE B TMpupoje. AJUIOTpOonHbIe Moaudbukanuu. Puznyeckue u
XMMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogom. Oxcup yriaepoaa(ll),
okcua yriuepona(IV), yrompHas kuciora M €€ coiu. AKTUBUPOBAHHBINM yroiyb, aacopOIus.
Oymiepensl, rpadeH, yrIepoAHble  HAHOTPYOKW. [IpumeHeHme TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €T0 COEAUHEHUH.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHHs, (pU3MUecKHe U XUMHYECKHe
cBorictBa. Oxcup kpemuusi(IV), kpemHHEBasE KUCIIOTa, CHUIMKATHI. [I[puMeHeHre KpeMHUSI U €T0
coequHeHnil. CTekJ0, ero moJay4yeHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuonnyueckoi cucreMe XMMUYIECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTa/uioB. O0iue ¢pu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenue MetamioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN  psfl  HampspkeHud  MetawioB.  OOmme crnocoObl  TOJydeHUs
METAJUIOB: TUIPOMETAILTYPIHs, TUPOMETAIUIYPrUsl, dieKTpomeTautyprus. [lonsartue o kopposuu
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.

OO6mras xapakrepuctuka MeTaioB IA-rpynmbel [lepuoanueckoil cUCTEMBbl XMMHYECKUX
aneMeHTOB. HaTpuii u xanuii: noigydyenue, Gpusnveckrue U XUMUYECKUE CBONCTBA, MIPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCAUHEHUH.

O6mras xapaktepuctuka MetauioB I[A-rpynmer [leprogudeckoit cucTeMbl XUMHUYECKUX
3JIeMEeHTOB. Marnuii M KanblMidi: ToJydyeHue, ¢GU3MdYeckhue U XUMHUYECKHe CBOICTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AntoMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coequHeHWil. AM@OTEepHbIe CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATTFOMUHMUSL.

OOmass xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBbI XUMHUYECKHUX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXpOMATHI, UX OKHUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiia M €ro CoeJuHeHHui. Baxuenne
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kamus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckue 1 XMMUYECKHE CBOMCTBA jKelle3a U ero coequHeHuid. OKCHIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). Ilomyuenue u npumMeHeHue kKeje3a U ero CIijIaBoB.

Du3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenne
MEIH U €€ COEUHEHU.

Hunk: monyyenne, pU3nUecKrue M XUMUYECKHE CBOICTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCHUJIA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IIMHKa U €ro COeAMHEHH.

DKCHEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBPALICHUN: H3ydeHUE
00pa3IoB HEMETAIOB, TOpEeHHE cephl, ¢ocdopa, Keimeza, MarHUS B KUCIOPOJE, H3yUCHHE
KOJUIeKIUH «MeTalibl M CIUIaBbl», B3aMMOJICHCTBHUE IIEJIOYHBIX M IICJIOYHO3EMETbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHUYECKHUEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AFOMUHHS U IUHKA C
pacTBOpaMu KHCIIOT W IIEJI0YEH, pelIeHne dKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «l ajJoreHbI»,
«Cepa u e€ coemuHeHUs», «A30T 1 Gocop U UX coeqMHEHUD», «MeTaIbl TJIaBHBIX MOATPYII,
«MeTtanbpl TOOOYHBIX MOATPYIIID».

XUMHSA U KU3Hb.

Pone xumuu B obecrieueHNN yCTOWYUBOTO Pa3BUTHS deloBedecTBa. [oHSATHE O HaydHBIX
METOJaX TIO3HAHUSI W METOJOJIOTHH HAydyHOTO HCCieAoBaHusA. HaydyHble NPUHIMTBI
OpraHU3aIi XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIUIEHHBIE CIIOCOOBI MOTYYEHUST BAXKHEHIIINX
BEIECTB (HAa MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJYYEHUsT METAJUIOB U CIUIABOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueacTsus. Posb xumun B 06ecriedeHIH SHEPreTHYecKoi 6e301MacHOCTH.

Xumus M 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeacTtBa. [IpaBuia uCnosab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, NHUIIEBbIe 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepubie cpenacrtBa. beitoBas xumus. IlpaBuna OGezomacHOro
WCI0JIb30BAHUS MIPEenapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. MaTtepuaibl
ISt 3NeKTpoHuKH. HaHnoTexHo0rnm.

Pacuérnbie 3agaun.

Pacuérbl: macchl BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHMUYECTBY BEIIECTBA,
Macce Uil 00bEMY OJIHOTO M3 YUACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIEeCTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaKkiuu, €CIU OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
ONpeleNEHHON MaccoBOM JOJIed PAcTBOPEHHOTO BELIECTBA, MACCOBOM JI0JM M MOJISIPHOU
KOHIIEHTPAIIMU BEIIECTBA B PAacCTBOPE, JIOJM BbIXOJIA MPOAYKTAa PEAKLIUU OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU U3y4eHHH OOIIel M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyIiecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MOHITHIA,
TaK U MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajiM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIEPUMEHT, MOJIEb, MOJCINPOBAHUE.

®usnka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHAE BEUIeCTBA, WJCAIBbHBIA Ta3, (U3UYECKHE BEIHYMHBI, CIUHHIIBI
U3MEpEeHUs, CKOPOCTb, IHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOcHcTeMa, Owocdepa, MeTaboNM3M, MaKpo- H
MHUKpPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpasbl, rOpHbIE MOPO/IbI, M0JIE3HBIE UICKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas IPOMBIIUIEHHOCTh, (apManeBTHUYecKast
MIPOMBIIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX Ipenaparos, MIPOU3BO/ICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IMpeaMeTa «XUMHUS» Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMUC POCCHICKON TpaXTaHCKON
UJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOTPEEICHUIO;
HaJIM4yue MOTHUBAlUM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATHEIMU B O6III€CTBG npaBuJIaMH W HOpMaMMu HOBCACHUSA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHBIC
IIJIaHBI.

JlnyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaAMeTa «XHUMUS» OTPAKAIT CPOPMUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUYECKON JESITEIIbHOCTH 00yUaloIIUXCsl B TIPOLIECCe peain3aliiu
00pa3zoBaTeIbHON JEATEIHHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa «XUMUSD» OTpakaroT c(OPMHUPOBAHHOCTh
OTIBITA TIO3HABATENILHON M MPAKTUUYECKOU JESITEIIbHOCTH 00yJaIOIIUXCsl B TIPOIIECCE peaTn3aIiiu
00pa3zoBaTeIbHON JEATEIHHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U 003aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBJICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENTLHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
[P aHAJN3€ PA3JIMYHbIX BUJIOB Y4eOHOM AEATEIbHOCTH;

2) HIaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcCleJUI0 OTEUYECTBEHHOU
XUMHH;

YBOXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yJbTaT UIMTENbHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX IKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOUIEM aHajIu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMH, CBS3aHHbIE C XUMUYECKUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHHWE U TOCTYNKH CBOMX TOBAapUIIEH C TMO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHMS I[IEHHOCTeW 3J0pOoBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOnrofieHns TpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HH, B TPYIOBOU JIEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TOCJECACTBUI W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOIECHUS aKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHUE€ B PEIICHUM NPAKTHYECKUX 3a/lady COLMUAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCCUil pa3InyHOTO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYIY, JIOIIM TPYJa U pe3yJbTataM TPYA0BOU JACSITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAJIBHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U pearn3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEHN O0IIECTRA;

6) 3K0JIOTNYeCKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH TIeJIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOM CPEIIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JJIsI PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOH30BAHNS,

AKTUBHOTO HENPUATHUS NCUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPHUITHBIC YKOJOTUYECKHUE TIOCIEIICTBHS MPEANPUHUMAECMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Ms PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOHW KYJIBTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIHbHOM, KOMMYHUKATHBHON U COITMATIBHOM MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPAKTHUKH;

MOHUMAaHH CcHenuUKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (OPMUPOBAHUU
paIMOHaILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIoIeM
MHpE KaK O €IWHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMH IPHUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHur IpooIeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW NMBHUIIU3ALMU: B €&
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOU POJNM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHON
KYJIBTYPBI, B PELIEHUH TI00abHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMHUIIeBOW H HKOJOTUYECKON O€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI,
o0OecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON KU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJTyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SBICHUI OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCIOIh30BATh XUMUYECKHUE 3HAHUSA IS peleHHs polieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOGHHOCTSIM Tpyda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU HA YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HauYuMble 15 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIMUXCS MEXAUCHUIUIMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEIICCTBO,
SHeprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (akT, MPHUHIUI, TUNO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHE, SKCIICPUMEHT U JIPYTHUe);

YHUBEpCaJbHbIE  y4eOHbIe  JeiicTBHs  (MMO3HABAaTEIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronye GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHITHH 00yJarOIuXcs;

CIOCOOHOCTh  OOYYAIOIMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsS W YHHBEpCAJbHBIC Yy4eOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJornYecKue AecTBUSI:

CaMOCTOSITENIBHO  (POPMYNIMpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKCHHS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKKM TIOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BATH
COOTBETCTBYIOIINE MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIUi;

YCTaHABJIMBATh PUUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpACCYyX ACHHS (MHIYKTUBHBIC, JIEIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/JIbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC TIPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIEA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHUS BELLIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynmHupoBaTh WENd M 3aJaud  HMCCIEIOBAHUS, KCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIBHO CPOPMYTUPOBAHHBIE BOMPOCHI B Ka4€CTBE WHCTPYMEHTAa MO3HAHUS U OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIHOTO IUIAHWPOBAHUS M TIPOBENCHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0OaTh 32 XOJIOM MPOIEcca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpETaTh OMBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U IMPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOATEIbHOMY ITOUCKY METOJOB pELIeHUs
MPAKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB IO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpPMAnuu (HAYIHO-TIOMYJIsIpHAs
JUTepaTypa XMUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHeta),
aHAM3UPOBaTh HMH(DOPMAIIUIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBiIeHUs, KPUTHUECKU
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpH TMOUCKE U OoTOOpe
uHpopmanuy, He0OX0AUMOM /1JIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MpUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (OPMY MpeAcTaBiICHUsT UHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHe);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXINpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (opMyIIbI, a0OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIITHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ UAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYIUPOBATH CBOH MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEAJIOKEHHOM 3a1auH;

BBICTYIIATb C npeseHTauHeﬁ PE3YyIbTATOB MMO3HaBaTEIbHOM ACATCIIBHOCTH, ITOJTYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBEpPCTHHUKaMHU IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI II0 HMCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peam3anun y‘IC6HOI‘ 0 IMpOCKTaA, U (I)OpMYHI/IpOBaTB BBIBOJbI IIO PE3YyJIbTaTaM HpOBCI[éHHBIX
HCCIIeJOBaHUH HyTCM COTJIaCOBaHMS IO3ULIMI B XO1€ O6C}’)KI[CHI/I$I 1 0OMeHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATENIBbHYIO JIEATEIbHOCTD,
omnpezenss €€ Lenu U 3a/Ja4d, KOHTPOJIUPOBAaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
MpeUIaraeMblii JITOPUTM JICHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIENOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUIA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUSI NMPOrPAMMBI IO XMMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs BKIIOUAIOT crenupuyYecKue I yueOHOTro mpenMera
«XVMHUS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUbI JACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA W IIPUMCHCHHIO
3HaHUH B Pa3JIMYHBIX y‘-Ie6HBIX CUTyalusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XxuMHeu. B nmporpamMme 1o XUMHUH HNPEAMETHEIC PE3YIbTAaThl MPEACTABIICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTaBICHUI: O MeCTe W 3HAUEHUHM OPraHMYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIIeUeHUN YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA B
perieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacCHOCTH, B PAa3BUTUH
MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
PaIMOHATIBLHOTO MPHUPOAOTIONB30BaHuUs, B (DOPMUPOBAHMN MUPOBO33PEHUS U OOILIEH KYIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKHI AJIEMEHT, aToM, SApO U JJIEKTpoHHas o0oyiouka atoma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM O0O0BEM, YIIIEPOJIHBIA CKeJeT,
(GyHKIMOHATbHAS TPYIIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIeTHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN psAT, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUE COEAMHEHHS, MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTPOCHHUS
oprannyeckux BemiectB A. M. byrnepoBa, 3akoH COXpaHEHMS MacChl BEIIECTB, 3aKOH
COXpaHEHHsS U TPEBpAIICHUS OJHEPrUU TPH XUMHUECKUX PEaKIHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JIEKAIlWEe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TIPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX pPEAKIUH, TEPMOJUHAMUUYECKMX UM KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAaHUs, O B3aHMMHOM BIHUSHHH aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHIyKTHBHBIA H
Me3oMepHbIi dQdexTrl, opueHTanTsl | u Il poxa); dakronornueckue CBEICHHs] O CBOMCTBAX,



COCTaBe, NOJy4YEHUH U O€3011aCHOM HCIOJIb30BaHUM BaXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JAEATEIbHOCTH YEJOBEKa, OOLIMX HAaYYHbIX MPUHLIMIIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, EpepadOTKH HEPTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTePHbIC MPU3HAKH MOHATUH, yCTAaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLME MOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakIuid U pacKpplBaTb HX CYIIHOCTH!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM COCTaBJIEHUS  DJIEKTPOHHOTO
OamaHca HSTUX peakIui, peakluii HOHHOTO OOMEeHa MyYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTAaBIMBATh MOJEIM MOJIEKYJI OpraHMYeCKHUX BEIIEeCTB Ui WJUIIOCTpAlMM HX
XMMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIJIEKHOCTh U3YUEHHBIX OpPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpylnie COeIMHEHUH, 1aBaTh UM
Ha3BaHus Mo cuctemarnueckoit HoMeHknatype (IUPAC) u npuBoauTh TpUBHAlIbHBIE Ha3BaHUS
JUIS  OTAETBbHBIX TPEJCTaBUTENEH OpraHMYeCKUX BEIIECTB (ITWJIEH, AaleTHJIeH, TOIyoll,
[JIMLEPUH, STUJICHIJINKONb, (eHos, QopManpiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apHUHOBas, OJIEMHOBAas, MajJbMHUTHHOBAs KHUCIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHIII, U30IPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAEATh BHUJA XUMHYECKOW CBSI3U B OpPraHUYECKUX
COeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa miis 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEIIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LMKJIOAJIKAaHOB, AaJKEHOB, aJKaJWEHOB, AaJKWHOB, apOMATHYECKUX YIIJIEBOJIOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, KHUPOB,
HUTPOCOEINHEHUI 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIEBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTKOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKJIy HUMHU YPAaBHEHHMSIMU COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh yMEHHUSI TMOATBEPXkAAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPAaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

cOpMUPOBAHHOCTh YMEHHUSI XapaKTepu30BaTh MCTOYHUKH YTIEBOJOPOIHOIO ChHIPhS
(HedTh, TPUPOAHBIA ra3, yroijip), COCOObI €ro nepepaboTKH M IMPAKTUYECKOE NMPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUI O €CTeCTBEHHO-HAyYHBIX METOJax
MO3HaHUA — HAOIIOJEHUM, M3MEPEHHH, MOJEIUPOBAHNUN, OJKCIEPUMEHTE (pealbHOM M
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUSI TMPUMEHATH OCHOBHBIC OMNEPALUUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTEMaTHU3alllio, BBISBJICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLIUiA;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIHIHOCTU MATCPHUAJIBHOIO CAWHCTBA MHPpA, UCIIOJIb30BAThb CUCTCMHLIC 3HAHUA 110
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA ﬁBJICHI/IfI, UMCECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: NPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YpaBHEHUSM XHMUYECKUX PEaKIMH C UCIOJIb30BaHHMEM (PU3MUYECKUX BEIUMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAXOXKICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIIECTBA IO MU3BCCTHBIM MACCOBBIM JOJIAM
XMUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH C TO3UIIHI
HKOJIOTUYECKOH 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TEepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUI TPOOJIEM B CUTYalMsIX, CB3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (nonyquI/Ie " U3YyUCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB M KHCJIOPOJCOJAEPKAIIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad 110 PaCllO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBuil  0€30MacHOTO OOpalleHuss C BelmecTBaMHM M JabopaTOpHBIM
obOopynoBanuemM, (HOpMYyITHpPOBATh IIENb HMCCICOBAHUS, IMPEICTABIATh B PA3NIUYHON (hopme
PE3YIBTAThI DKCIICPUMCHTA, AHAJIM3UPOBATh ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh MpaBUJia IKOJOTHYECKH IIEIECO00pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpY)KaloIled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHUS,

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS HAa YKUBbIE OPraHU3MBbl ONpeAeTEHHBIX
OpraHMYECKUX BEIIeCTB, HOHUMas cMbica nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cCO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMallud B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHeT U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, nepepadaTbiBaTh €€ U UCIOJIB30BATH B COOTBETCTBHH C MOCTABJICHHON y4eOHOM
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHUYyecKas XUMH
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHALHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
U TO3HABAEMOCTU SIBIICHUH TPUPOJIBI, O MECT€ U 3HAUYEHUH XMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOIEM HKOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIEeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  OSHEPIUHM, B  OOECMEYEHHH  PAIMOHATBHOTO
MIPUPOIOTONIBE30BaHuS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIeH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO M MIPHUPOTHON CPEE;

BIIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AJEKTPOHHAsI 000JI0YKa aTOMa, S-



, p-, d-atoMHBIE OpOWTaNU, OCHOBHOEC W BO30YXKIEHHOE COCTOSIHUS aToMa, THOPHIW3AIHS
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTCIICHb
OKUCIICHUS, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKass PEaKLUs, PacTBOP, JJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsA JUCCOLMAlMs, CTEINEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOW APPEKT XUMUIECKON pEaKIiy, CKOPOCTh XUMHUYECKON
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUUECKOU
quccouuranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXPaHEHHUS MAacChl BEUIECTB,
3aKOH COXPAaHEHHUsI W MPEBPALICHUS SHEPTrUU MPU XMMHYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIMEe B OCHOBE MOHUMAHMUS MPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBJICHUW; COBPEMEHHBIE NPEACTABICHHS O CTPOCHHHM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIDHOM M HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
NMPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pAaCTBOpax MW  AUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUH W OE€30TacCHOM HMCIOJIb30BaHUHU
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MTPUHIIATIAX XUMHYECKOTO TIPOMU3BO/ICTBA;

c(hOopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTePHbIE MMPU3HAKHU MTOHSITHH, YCTaHABINBATh
X B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeIIECTB W YpPaBHCHHH XWMHYECKHX PpEaKIMi, CHUCTEMaTHUYECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OT/IEIHHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUS] XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTATMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHA
XUMUYECKON CBSI3W W TUINA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JTIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KIAaCCH(UIIMPOBATH: HEOPraHWYECKHE BEIIECTBA IO UX
COCTaBy, XMMHYECKHE PEaKIUH IO Pa3JUYHBIM MPU3HAKAM (YHUCITy M COCTaBY pearupyrorux
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peakluu, H3MEHEHUIO CTElEeHEH OKHUCIICHUS SJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTropa U JpYTHE); CaMOCTOSTEIbHO BBHIOMpATh OCHOBaHUS U
KpUTEPUU JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMUUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaTh CMBICHI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINH;

chOpMUPOBAHHOCTh YMEHHI: XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB
XUMHUUYECKUX JJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJB3Ys MOHATUS «IHEPrETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«s-, p-, d-aromMHBIE OpOUTANM», «OCHOBHOE W BO30YXAEHHOE DSHEPreTUYECKHE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst /. . Menzaeneesa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJIEKTPOHHBIX 000JI0YEK;



c(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuil MoCpeICTBOM COCTaBJIEHUS IEKTPOHHOIO OanaHca 3THUX PEaKIMi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IIOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHW; peakuuit
THIIPOJIN3a; PEaKUUid KOMIUIEKCooOpa3oBaHUs (Ha MpHUMEpe THUIPOKCOKOMIUIEKCOB LUHKA H
AIFOMUHUS);

C(OPMHUPOBAHHOCTE yMEHHUS OOBSICHATH 3aKOHOMEPHOCTHM MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKHUX XApPaKTEPUCTHK, XapaKTep HM3MEHEHHUS CKOPOCTH
XMUMHMUYECKON peaklMy B 3aBUCUMOCTU OT Pa3INYHBIX (PAKTOPOB, a TAKXKE XapakTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHUS IOJ] BIUSHUEM BHEITHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAIUe B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYeHHUs] CEpHOM KHCJIOThl, amMMHakKa, oOOLIMe Hay4yHble TPUHIUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS NpPU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEHIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B MIPUPOJIE, MPAKTUYECKOM IEATEIHOCTH YEIOBEKA U B TOBCEHEBHOM )KU3HU;

c(OpMHUPOBAHHOCTh YMEHHUS BBISBJIATh B3aUMOCBSA3b XUMHUECKUX 3HAHUM C MOHITUSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTHX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHSI MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOJIUTH PACUYETHI: C UCTIOJIB30BAHUEM TIOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAsi KOHIIGHTpAIMs»; Macchl BEIlecTBa WM 00bEéMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WM 00BEMY OJJHOTO M3 YUACTBYIOIIMX B PEAKIUU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3Ha4eHHUs: BOAOPOTHOTO MOKAa3aTeNsi paCTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbI0 IUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOJYKTa PEaKLMM, €CJId OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J10Jeil pacTBOPEHHOTO BEIIECTBA WM JAHO B H30ObITKE (MMEET MPHUMECH); J0JIU
BBIXOJIa MPOJIyKTa peaKkiuu; 00bEMHBIX OTHOIICHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUIN
SKCIEPUMEHT (TPOBEICHUE peaKluii HIOHHOTO 0OMeHa, OATBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BELIECTB, OMPEACIIEHUE CPEIbl PACTBOPOB BEILIECTB C MOMOUIBIO MHIAMKATOPOB,
W3Y4YE€HHE BIUSHUS pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ cOOMI0IEHUEM MPaBUI
6e30macHOro oOpaleHHs C BeleCTBaMH M JIabOpaTOpHBIM 00OpyIOBaHUEM, (HOPMYIHUPOBATH
LeJIb  UCCIENOBaHMs, TMPEACTaBIATh B pa3IMyHONM (QopMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHUI: COOMI0AaTh MpaBUiIa MOJIb30BaHUA XUMUYECKON MOCYA0H U
nabopaTOpHBIM 000pYAOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO J1TA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIecO00pa3HOro
NOBeJIeHUsT B OBITY M TPYIOBOH [EATENBbHOCTH B IIENSAX COXPAHEHHS CBOErO 3JI0POBbS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblIci nokaszaresns [IJIK;

c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIIATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMalUK B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelCcTBa
MaccoBoi uHpopmainuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ M MCIIOJIH30BaTh B COOTBETCTBUU C TIOCTABICHHOW y4eOHOU
3a/1a4uen.
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HanMeHoBaHMe pa3/ieioB U TeM uugpoBbIe
Ne i/ P Konrpoabuble | IlpakTHyeckue (mupp )
NPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Li e Temmommrontan cront oo |8 BuGmonesa LIOK
' pros https:/m.edsoo.ru/2dd57f24
anemenToB J[. 1. Meneneera
12 Crpoenue BemiectBa. MHOTOOOpa3ne 1 | bubnuoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1.3 X 19 1 3
HMHACCKHIE peartiin https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 H 31 1 3
CMETALIH https://m.edsoo.ru/2dd5724
bu6mmoreka [JOK
22 Meraner 23 ! 2 https://m.edsoo.ru/2dd57£24
Hroro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U 9 bu6mmoreka [JOK
) JKH3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB

Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTHueckue

n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI

padoThI padoTsbI
HNHcTpyKTak mo oxpaHe Tpyaa.
I1
|| Dpomer w snaverme 1 Busmorera LIOK
raHUYCCKON XUMHUHU
P : https://m.eds00.ru/3686e6f5

MHOT000pa3ue OpraHuyecKux
COCTMHEHM I
C)

, | oo meme s |
yHIepoAa. https://m.edsoo.ru/Oce6fddc
BO3MOJKHOCTH aToma yrjiepo.a

3 XuMudeckas CBSI3b B | bu6moreka [IOK
OPraHUYECKUX COCTUMHCHHUSIX. https://m.edso0.ru/8d39f5c8
T

4 0 e:f:qu?c[:((l);}l?;e WHEHHI A 1 Bubmworexa LIOK

P A ' https://m.edsoo.ru/9e595¢cb8
M. byraeposa.
Bubl nzomepun: cTpyKTypHas,
S Onexrponmae specrst o ! Enamoreca HOK
P https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
COEIUHEHUN.
IIpencrasnenue o
A I | Enamorace HOK
https://m.edsoo.ru/c212dd21
nomenknarypa (IUPAC) PR LECR00.IE
OpPraHMYECKUX BEIIECTB.




Knaccugukamnus peaxmuii B

bubmuoreka [IOK

! OpraHUYECKON XUMHH. https://m.edsoo.ru/ba5706aa
Cucremaru3zanus u 00001IeHIE
3HAHUM 1O TEMeE: bu6mmoreka [IOK
8 « IIpenmer oprannueckoi https://m.edsoo.ru/87a37cab
XUMHUN.
AJIKaHbI: TOMOJOTHYSCKUN
9 psia, HOMEHKJIaTypa,n30MepHus, bubmiorexa LIOK
https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYI.
10 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [IOK
CBOICTBa aJIKAaHOB. https://m.edsoo.ru/3137711c
HaxoxaeHnue aakaHOB B
11 npnponﬂe. Crioco6bl nosTyueHust bubmorexa LIOK
https://m.edsoo.ru/259b0aSb
Y IPUMEHEHHUE .
[uknoankanbl: HOMEHKJIATypa
12 Y U30MEPHs, CTPOEHUE, bubnuorexa [JOK
CBOMCTBA, CITOCOOBI TIOJTyUEHUS https://m.edsoo.ru/156730d2
Y IPUMEHEHHE.
Pemenne pacu€THbIX 33724 HA
13 OIpEICIICHUE MOJIEKYISIPHOM bubnuoreka [JOK
(hopMyJIBI OPraHMIECKOTO https://m.edsoo.ru/bf84d8eb
BeIllECTBA.
AJIKEHBI: TOMOJIOTUYECKU I
14 psl, HOMEHKJIATypa, CTPOEHUE bubmuorexa HOK
https://m.edsoo.ru/273b0ale
Monekyi. M3omepus.
15 duznyecKrue U XUuMHYECKHUE bu6mmoreka [JOK
CBOMCTBA AJIKEHOB. https://m.edsoo.ru/21069ccd
16 CriocoOslI monTyueHust u bubnmoreka [JOK




MMPUMCHCHUC aJIKCHOB.

https://m.eds00.ru/665dc058

[Ipaktuyeckas padora Ne 1 mo

17 teMe "[lonydyeHue sTuiieHa u Brbmiorexa LIOK
. https://m.edsoo.ru/0941eed8
M3y4YEeHUE ero CBOUCTB".
Pemrenne pac4€THbIX 3a1a4 Ha
13 OIPEAEIICHUE MOJIEKYISAPHOU bubnuorexa [JOK
(hopMyIBI OPraHMIECKOTO https://m.edsoo.ru/e9ea9921
BEIllECTBA.
19 Anxanuenbl. OcoOeHHOCTH bubnuotexa [JOK
ANIEKTPOHHOTO CTPOCHHUSI. https://m.edsoo.ru/04298c0a
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
COTPSKEHHBIX TUEHOB. https://m.edsoo.ru/e561253d
71 CriocoOpl OTy4eHHS U bubnuotexa [JOK
MIPUMEHEHHE aJIKaTUEHOB. https://m.edsoo.ru/1aa81660
AJNKWHBI: TOMOJIOTHYECKHUM
22 pAll, HOMEHKJIaTypa, CTPOCHHUE Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/68b6ccdc
MOJIEKYII.
o DOu3nYECKrue U XUMUYECKHUE bu6mmoreka [JOK
CBOMCTBa aJIKMHOB. https://m.edsoo.ru/23493a93
24 KauecTBenHbIe peakunu Ha bubnuorexa [JOK
TPOMHYIO CBS3b. https://m.edsoo.ru/7blc48da
CrniocoObl nostyueHust u bubnuorexa [IOK
25
MPUMEHEHUE AJIKHUHOB. https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacué€rsl 1o
26 YPaBHEHUIO I)IMMI/II)quKoﬁ bubnmorexa HOK
https://m.edsoo.ru/5db8e526
peaxIuu.
7 CucremaTu3anus 1 00001IeHne

3HAHUH 110 TEME:




« Ankanpl. AJIKEHBL. AJTKUHBD.

ApeHbI: TOMOJIOTUYECKUN PSI,

bu6mmoreka [IOK

28 HoMeHiaTypa. C1poetie https://m.edsoo.ru/a92a7094
MOJIEKYJI OE€H30J1a U TOTYOJIa.

29 XUMHUYECKHE CBOWCTBA apPEHOB: bubnuorexa [JOK
peaKIMK 3aMEICHHUS. https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA apEHOB:
peaKuuu NPUCOCAUHEHNS, bubnuorexa [JOK

30
OKHCJIEHHE TOMOJIOTOB https://m.edsoo.ru/a44alae4
OeH3o7a.

31 Oco06eHHOCTH XUMUYECKUX bubnuotexa [JOK
CBOMCTB CTHpOJIA. https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIx 3a1a4 Ha
OTpeACICHUE MOJIEKYISIPHOM bubnuorexa [JOK

32
(hopMyIIBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA.

13 CriocoObl oTy4eHHs U bubnuorexa [JOK
MIPUMEHEHHE apEHOB. https://m.edsoo.ru/6f717d09
I'enernyeckas cBsI3b MEKIY

34 pa3IMYHBIMU KJIacCaMu
yTJIEBOIOPOIOB.

CucremaTtu3zanus u

35 0000111eHHE 3HAHUHN T10 TEME:
«YTIIeBOOPOABI».

36 ITpuponnsii ras. IlonmyrHeie
He(TSAHBIE Ta3bl.

37 KaMeHHBIH yroib 1 MpoyKThl bubnuorexa [IOK

ero nepepaboTKH.

https://m.edsoo0.ru/69b3398b




HedTtb 1 ciocoOsI e€

bubmuoreka [IOK

38 nepepadoTKH. https://m.edsoo.ru/21{9de78
I'eHeTnyeckas CBSA3b MEKIY

39 pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB.
l"amoreHonpoun3BoHbBIC

40 er'IeBOJIOp(I))JIOBI aJiIeKTpOHHoe bubmmorexa LIOK

https://m.edsoo.ru/82b4d759
CTPOCHHE.
XuMHU4IecKre CBOCTBa

41 rajoreHIpOU3BOIHBIX
YTJIEBOIOPO/IOB.

CucreMaru3anus 1 0000IeHne

42 3HAHUM MO pa?;leny B Bubnuorexa LOK

https://m.edsoo.ru/20e8922
"Yraesomopoas"

43 KonTtponbnas padora Ne 1 bubnuorexa [JOK
"Yraesomopoas" https://m.eds00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIE
CITUPTHI: TOMOJIOTHYECKHUH Ps

44 CTp(I))eHI/IC , UI30Mepust o bubmmorexa IOK

’ https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccudukanus.
du3nyecKue U XUMUYECKUE
45 CBOMCTBA MpeEIbHbIX bubmmorexa [IOK
https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CITUPTOB.
CrocoObl MOTy4eHHS 1
46 IIPUMEHEHHE (3;1H0aT0MHBIX Bubmmorexa LIOK
https://m.edsoo.ru/484100000000000
CIUPTOB.
47 ITpocTsie a¢upsr: bubnuorexa [IOK




HOMEHKJIaTypa U U30MEPHs,
CBOMCTBA.

https://m.edsoo.ru/c2¢c788b2

MHOroaTroMHbI€ CIUPTHI:
JTUJICHTJIMKOJIb U TJIMLEPUH,

bu6mmoreka [IOK

48 ¢bu3nvecKre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA.
Crioco0bl MoTy4eHus U

49 IIPUMEHEHHE nizoroaTOMme bubmiorexa LIOK

https://m.edsoo.ru/d12e567d

CIIUPTOB.
DEHOJ: CTPOEHUE MOJIEKYIIBI

50 q)nznqecmfe CBOWCTBA. o Bubnuorexa LOK

https://m.edsoo.ru/2ce726f8

ToxcuuHOCTH (peHOTIA.

51 XUMHUYECKHEe CBOMCTBA bu6mmoreka [IOK
(denona. https://m.edsoo.ru/037ca5f9

5 CriocoOpl oTy4eHus 1 bubnuorexa [JOK
npuMeHeHue (peHoa. https://m.edsoo.ru/c77ddf4c
[TpakTrueckas pabota Ne 2.

53 Pemenue skcnepuMeHTaIbHbBIX bubnuorexa [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fdOced09
dhenomnr".

54 Cucremaruzanusa 1 0000IeHne bu6mmoreka [JOK
3HaHu# 1o TeMe: «CupTh». https://m.edsoo.ru/1810cb9b
ANbJIeruabl U KETOHBI:
CTPOEHHE, TOMOJIOTHUECKUE bubnuoreka [JOK

55
PsIBL, U30OMEPHUS U https://m.edsoo.ru/b139beaa
HOMEHKJIATypa.

56 Anbaeruasl U KETOHBI: bu6mmoreka [JOK

(buznueckue CBOMCTBRA.

https://m.edsoo.ru/c887425¢c




Peaxiuu okucieHus u

57 KaueCTBEHHbBIEC PEAKIIUU bubmmorexa [TOK
https://m.edsoo.ru/a393baa9
aJbJICTU/IOB U KETOHOB.

58 CriocoObI moTydeHust bubmmoreka [JOK
aIBJCTUI0B U KETOHOB. https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIC MPEICITbHBIC

59 KaII[)6OHOBI)Ie KI/ICJ'II())TIIiI bubmiorexa LIOK

’ https://m.edsoo.ru/fecObl13
OCOOEHHOCTH CTPOEHHS.
H3omMmepus 1 HOMEHKIIaTypa
60 Kap6OIfOBI)IX KHUCIIOT nyp bubmiorexa LIOK
o7 https://m.edsoo.ru/700cc87b
¢duznyeckue cBoMCTBA.
XuMudecKrue CBOMCcTBa
61 TIPeJICTBHBIX OJJHOOCHOBHBIX bubmmorexa LOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB

2 MYPaBbUHOM KUCJIOTHI. bubnuorexa [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT.

OcoOeHHOCTH CBOMCTB:
HeNpeaelIbHBIX U
63 apOII\)/Iaf“I/I‘IeCKI/IX KapOOHOBBIX, bubmmorexa IOK
https://m.edsoo.ru/83a08773
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KUCIIOT.

64 [TonaTtue o Mpou3BOIHBIX bu6mmoreka [JOK
KapOOHOBBIX KHCIIOT. https://m.edsoo.ru/0d162d9d
Crnioco6bl nostyueHust u BuGmmorexa [OK

65 IpUMEHEHHE KapOOHOBBIX

KHUCJIOT.

https://m.edsoo.ru/7¢065¢9d




Crnoxwnble 3¢upsr:

66 TOMOJIOTUYECKHM psiJI, buoamorexa HOK
https://m.edsoo.ru/adfffe6d
M30MEepHUsi U HOMEHKJIATypa.
6 DOu3nYeCcKrue U XUMHUYECKHUE bu6mmoreka [IOK
7 cBo¥cTBa 3(pHUpOoB. https://m.edsoo.ru/ad6b94b2
[Tpaktuyeckas padora Ne 3.
68 Pemenue skcriepuMeHTATBHBIX
3aja4 o teme "KapOoHOBbIE
KHUCIIOTHI. CHOXHBIE dPUPBI».
Kupsr: crpoenne, puzndeckue
69 u XI/II)MI/I‘-IG(I:KI/IC CBZ)EI)CTBa bubmmorexa LHOK
https://m.edsoo.ru/486671fb
(rumponus).
Oco0eHHOCTH CBOICTB JKHUPOB,
COZEpKAIIUX OCTATKU bu6moreka [IOK
70
HETIPEeACIIbHBIX JKHUPHBIX https://m.edsoo.ru/al9c¢5b98
KUCHOT. JKUpBI B IPUPOJIE.
MpE11a KaK COJTH BBICIITHX
KapOOHOBBIX KHCJIOT, HX
71 Moplomee nenctaue. [loustue o bubmmorexa [JOK
https://m.edsoo.ru/b0331922
CUHTETHYCCKHX MOOIITUX
cpenctBax (CMC).
I'eneTnueckas cBs3b
7 YIJI€BOJOPOJOB U bu6mmoreka [JOK
KHCJIOPOJICOAEPIKAIIIX https://m.edsoo.ru/3c566565
OPraHUYECKUX BEIIECTB.
73 Pacuétel o ypaBHEHUAM bubnuorexa [IOK
XUMUYECKUX PEAKIUH. https://m.eds00.ru/56790c96
74 CucreMaru3anus u 0000IIeHne




3HaHUH 110 TEME: «
Anbneruapl. Kap6oHnosbie
KHACIOTBL. D(UpPBI».

OOmast xapakTepuCTUKa

bu6mmoreka [IOK

7 YTJI€BOJAOB U KJIacCU(PUKAIHA . https://m.edsoo.ru/f8eaf2eb
MoHocaxapupl: GU3NIECKUE

76 CBOMCTBa I/II) Hjxox%)nenne B bubmorexa HOK

https://m.edsoo.ru/7a9693al
MIPUPOJIE.
[IpuMeHeHue riroKo3sl, €€

77 3HAYEHUE B bubnuotexa [JOK
JKU3HEAEATENLHOCTH https://m.edsoo.ru/b4bdda2d
opraHu3ma.

Hucaxapuapl: caxapo3sa,

73 MaJIbTO3a U JIAKTO3a. bu6moreka [IOK
Haxosxnenue B mpupoe u https://m.edsoo.ru/5e61122d
MIPUMEHEHHE TUCAXaPHUIOB.

[Tonucaxapuasl: cTpoeHue

79 MaKpOMOJIEKYJI, (PU3UYECKUE U bubnuoreka [JOK
XUMHYECKIE CBOMCTBA, https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE.

20 [TonsaTHe 006 KCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX. https://m.edsoo.ru/72a04508
Pemenue pacyeTHBIX 33724 HA

81 ompeeeHue 01 BbIX0Oaa bubnuoreka [JOK
MIPOAYKTA PEAKLIUUA OT https://m.eds00.ru/6216e766
TEOPETUYECKU BO3ZMOMKHOTO.

20 Cucremaru3zanus u 0000IICHUE bubmuoreka [JOK

3HAHMMU 10 pazzeny:

https://m.edsoo.ru/7fde47ef




«Kucnmopoacoaepxaine
OPraHU4YeCKHUE COCAUHEHUSD.

KonTtposnsHas padota Ne 2

23 T HCTODOICO D KALLLIE bubanoreka LIOK
HCIIOPOACOAEPIKAIIH
P P . https:/m.edsoo.ru/08d4364c
OpraHUYEeCKUE COCTUHEHUS
AmuHEL: Knaccudukamus,
84 CTDOCHIE MOITe ¢ 1310 . bubmmoreka [{OK
TPOEHNE MOJIEKYI, H30MEPHSL,
P Y p https://m.edsoo.ru/42c6678¢
HOMEHKJIaTypa.
dusznueckrue U XUMHUYECKHUE
35 cBoficTBa anmdaTiiee bubnuorexa [JOK
BOMCTB nhaTHIECKUX
https://m.edsoo.ru/efa7e6ca
aMHUHOB.
AHnanH: cTpoeHNE aHWINHA
26 0cOBeHHOC P o ’ bubGmuorexa IIOK
HHOCTH XMUMHUYECKUX
. https://m.edsoo.ru/1bc5cf80
CBOMCTB aHWJIMHA.
Crioco0BI MOJIYUEeHUS U
87 yi o bu6moreka [IOK
pUMeEHeHNne aaTnupaTHIECKUX
P https://m.edsoo.ru/39cd211
aMHUHOB.
AMHHOKHCIIOTBI:
28 . . bu6mmoreka [JOK
HOMEHKJIATypa U U30Mepus,
P . p https://m.edsoo.ru/eal 38763
(hr3UYecCKue CBONCTBA.
XHUMHAYECKHE CBOMCTBA
29 aMHHOKHCIIOT, UX bubnuoreka [JOK
OMOJIOTHYECKOE 3HAUCHUE https://m.edsoo.ru/d1773e80
aMUHOKHCIIOT.
90 benku xak npupoaHsie bubnuoreka [IOK
MOJIUMEPBI; CTPYKTYPhI OEIIKOB. https://m.edsoo.ru/77df705a
. bu6mmoreka [JOK
91 XUMHUYECKHE CBOMCTBA OEIKOB.

https://m.edso0.ru/429e¢9899




A3zoTconepxaliue

9 reTEPOLIMKINYECKUE bubnuorexa [JOK
coequHeHus. HykimenHobie https://m.edsoo.ru/6237306d
KHCIIOTHI.

[Tpaktuyeckas padora Ne 4.
o E:II[I;EH:: Ta:;:epnMeHTaﬂLHHx BuGmiorexa LIOK
https://m.edsoo.ru/521d1431
"AzoTcoepkamiue
OpraHUYEeCKUe COeTUHEHUs" .
[IpakTueckas padora Ne 5.

94 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [JOK
3amay o Teme "Pacmno3HaBanue https://m.edsoo.ru/8e3c02d1
OPraHM4eCcKUX COCTUHECHUN"

Kontponsnas padora Ne 3
95 "A3ofconep>1<:)1ume bubmorexa [IOK
" https://m.edsoo.ru/bde3{df6
OpraHUYecKue COCTUHEHHS
OcHOBHbIE IOHATUS XUMHH
96 BBICOKOMOJIEKYJISIPHBIX Bubnuorexa LOK
. https://m.edsoo.ru/ce561bc7
COETMHEHUIA.

97 IImactMmaccel. YTunusanus u bu6mmoreka [JOK
nepepadoTKa IIacTUKA. https://m.edsoo.ru/7aa63ebd
DJ1IacToOMEpPhI: HATypaJbHbIN

98 CI/IHTeTI/I‘Ier::KI/IC KanyiIYKI/I. bubmorexa LIOK

https://m.edsoo.ru/82242e0f
Pe3una.
BosokHa. [Tonmepst bubnuoreka [IOK
» CIIEIIMaAJIbHOTO Ha3HAYCHHU. https://m.edsoo.ru/246103ec
100 IIpakTuyeckas padora Ne 6. bubnuoreka [IOK

Pemienue SKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/5963a601




3a1a4 mo teme "Pacrno3naBanue
J1acTMacc 1 BOJIOKOH"

O0001IEHHE U CUCTEMATU3ALIMS

101 M3Y4EHHOI'0 MaTepuaa 1o | bubnuorexa [JOK
TeMe: "BpicokOMOJIEKyIsipHbIE https://m.edsoo.ru/3aebd77a
coenuHeHus"
O060061eHre U cucTeMaTu3anus

102 M3Y4YEHHOI'0 MaTepuasa 1o | bubnuorexa [JOK
teMe :"OpraHuueckue https://m.edsoo.ru/6a22ble8
COETMHEHUS".

OBUIEE KOJIMYECTBO YACOB 102

1O ITTPOI'PAMME




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
HNHcTpyKTaxk mo oxpaHe Tpyaa.
bYE P Py bubnnorexa [JOK
1 Atom. CocTaB aTOMHBIX SITIED. 1
N https://m.edsoo.ru/59c112ee
XUMUYECKUH 31eMeHT. M30TOTHI.

) CtpoeHnue AIeKTPOHHBIX 000JI0UeK | bubnuorexa [JOK
aTOMOB, KBAHTOBBIE YMCJIA. https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus xumMmuaecknx 1 bubmuorexa [JOK
AJIEMEHTOB (s-, p-, d-, f-aIeMeHTHI). https://m.edsoo0.ru/61294af9

4 Pacnpenenenue 3neKTpoOHOB MO | bubmuorexa [JOK
ATOMHBIM OPOHTAIISIM. https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTypaliu

5 aTo op AIIEMEHTO ’ ozpo 0 1 bubmmorexa LIOK

TOMOB 3JIEMEHTOB B OCHOBHOM U
. https://m.edsoo.ru/8149e¢846
BO30YXIEHHOM COCTOSTHUH.

6 DNeKTpOHHBIC KOH(PUTYpaIIUU HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATETLHOCTb. https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema

7 P u | bubnuoreka [JOK
XUMHUYECKUX demMeHToB []. 1.

. https://m.edsoo.ru/16957c01
MenpeneeBa, CBSI3b C COBPEMEHHOM
TeopUel CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS

2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB U | bu6mmoreka [JOK
00pa3yeMbIX MU MPOCTHIX U https://m.edsoo.ru/f8468927
CJIOKHBIX BEIIECTB MO Irpynnam u




HEPUOAAM.

Cucremaruzanus u 00001eHue

bubmuoreka [JOK

HCOPraHNYCCKUX BCIICCTB.

? 3HAHUH . https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.

10 MexaHu3mbl 00pa3oBaHUs bubnuorexa [JOK
KOBaJIEHTHOM cBs3U. Bogopoanas https://m.edsoo.ru/5a8072af
CBSI3b.

1 BaneHTHOCTh U BaJIeHTHBIE bubmmoreka [{OK
BO3MOYKHOCTH aTOMOB. https://m.edsoo.ru/3d2ca093
IIpeacraBneHus: 0 KOMIIEKCHBIX

12 cope;IHeHHﬂx: COCTaB U Bubmmorexa [IOK

https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa.
BermecTBa MOJIEKyISIPHOTO U
13 He;f)nexynﬂpHorZ CTI;oeHI/I;I. Turnbl Bubnuorexa LIOK
https://m.edsoo.ru/e167635b
KPUCTAJUTMYECKUX PEIICTOK .
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubmorera [IOK
https://m.edsoo.ru/da2¢70e4
HcTuHHBIC pacTBOPHI: HACKHIIIICHHEBIC
15 u HeHaCBII_HIC)HHBIC,p paCTBOpI/IIIIIVIOCTL. Bubmworexa LIOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparsr.

16 CriocoObI BEIpaKCHHS KOHIIEHTPAIIMH bu6mmoreka [JOK
pacTBOPOB. https://m.edsoo.ru/328e653a
Pemenue 3aga4 ¢ uCnoib30BaHUEM

17 OOHATHUH ""MaccoBas I0JA bu6mmoreka [JOK
pacTBOpPEHHOTO BewlecTna', https://m.edsoo.ru/785e0ab4
"MoOJIsipHasi KOHUEHTpanus'".

13 Knaccugukanus 1 HOMEHKIaTypa bubnuoreka [IOK

https://m.edsoo.ru/bf9e108d




Cucremarusanuys u 00001eHue

bubmuoreka [JOK

19 3HAHUH . https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast padora Ne 1
"Crpoenue atoma. [lepuoauueckuii
20 3aKkoH U [lepuonnyeckas cucrema bubnuorexa [JOK
XUMUYECKUX 3ieMeHToB Jl. U. https://m.edsoo.ru/70a60aa4
Memnneneera", "Ctpoenue
BCIICCTBA.»
Knaccudukanms XumMmudecKkux
21 peaKumgI) B HEOPTaHUYECKOU 1 Brbmiorexa LIOK
N https://m.edsoo.ru/6335cdd2
OPraHUYECKON XUMHH.
Tennossie 3 HEKTH XUMUUYECKUX
22 peakuuii. Te(f)(laongquCKHe bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
YpaBHEHHSI.
Boruncnenus no ypaBHEHUSIM
23 XUMHAYECKUX peal}fmﬁ u bubmorera [IOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSM.
CKOpOCTh XMMUUYECKOH peakiinu, e&
24 3aBUCHMOCTB OT Pa3JIMYHBIX
(hakTopoB.
)5 I'oMoreHHble U reTeporeHHbIC
peaxuu.
[IpakTnueckas paborta Ne 1 "Bnusinue
26 paI;m/IqHLIX (baIfTopOB Ha CKOPOCTh bubmuorexa HOK
. " https://m.edsoo.ru/1facald1
XUMUYECKOHM peakuuu'.
7 OO6paTtumbie U HEOOpaTUMBIE bubnunoreka [JOK
peakuuu. XuMUYECKOE PABHOBECHE. https://m.eds00.ru/30952f9b
28 IIpaktnyeckas padota Ne 2 "Bnusuue bubnuoreka [IOK




pa3nuyHbIX (PAKTOPOB HA TOJOKEHUE
XMMHMUYECKOTO paBHOBecHA'".

https://m.edsoo.ru/3bf34el7

QHCKTPOJH/ITI/I‘-IGCKEUI Jucconuanusi.

bubmmoreka [{OK

29 CreneHp TUCCOIMAIINH. https://m.edsoo.ru/5f766bdf
Honnoe npoussenenne Boasl. Cpena
30 BO/JIHBIX p:CTBOp(iIB. BOHO;IOI{HHFI)?I " bubmmorexa LIOK
https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
. bu6mmnoreka LIOK
31 Fapomis coneit. https://m.eds0o.ru/09d5a9bd
[IpakTrueckas padora Ne 3
32 “)I()MMquCKHe lfeaKIII/II/I B pacTBOpax bubmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
AIEKTPOJUTOB".
3 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC bubmuorexa [JOK
peaKIuu. https://m.eds00.ru/56226060
34 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peaKkIuu. https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexa [JOK
BEIIECTB. https://m.edsoo.ru/93fb97d2
36 Pemenue 3a1a4 pa3anyHbIX TUMOB. bubmmorexa [JOK
https://m.edsoo.ru/5a859d16
37 Pemenne 3a1a4 pa3auyHbIX THIIOB. Bubmmorexa LIOK
https://m.edsoo.ru/5afa265d
HCTeMaTHU3alusa U 0000IIeHHE
38 ?(,:HaHI/Iﬁ o Tel\L/lle "XHMI/IqI;:KI/Ie Bubmmorexa LIOK
" https://m.edsoo.ru/c161eb85
peakiun".
39 KonTposnpHas padota Ne 2 bu6nuoreka [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
40 ITonoxxeHre HEMETAIJIOB B bubmuoreka [JOK




IIepuoauueckoi cucreme
XUMUYECKuX dnemMeHToB 1. 1.
MeneneeBa 1 0COOCHHOCTH
CTpoeHUs uX aToMOB. Du3ndeckue
CBOMCTBa HEMETAJIJIOB.

https://m.edsoo.ru/8ca2dcad

AmtoTponusi HeMeTauioB (Ha

41 epe Kucioposa, cepsl, pochopa Brbmiorexa LIOK
puUMepe KUCIOPOJIa, CEPBI,
PHMED P P P https://m.edsoo.ru/ef92c91c
U yTIEpOJIa).

4 Bonopona: nonyuenue, pusndeckue u bubnuorexa [JOK
XUMUYECKHEe CBOMCTBA. [ MapuIb. https://m.edsoo.ru/0aa8f613
l"ayorensr: HaX0XICHUE B TIPUPOJIC

43 CITOCOOBI MOJTyIe ; ¢bus pecp J; ’ Bubnuorexa LTOK

I bl ITOJTy4eHUs, (PU3HUIECKHEC U

e https://m.edsoo.ru/4¢223795
XUMUYECKHUE CBOMCTRBA.
lNanorenoBoopoipl. Baxueiimue

44 CII0PO coﬂep I; € coeIuHe bubamorexa LOK

KHCTT Karu WHEHUS
POACOACpRAMl A https://m.edsoo.ru/6b3255¢6
raJIOr€HOB.
JlaGopaTopHbIe U IPOMBIIIIJICHHBIE
CroCcOOBI MOJTy4EHHUs TaJOTeHOB. bubnuoreka [JOK

45
[IpumeHeHue rajJoreHoB 1 Ux https://m.edsoo.ru/6971aca4
COEIUHEHU.

[Ipaktrueckas padota Ne 4. Perenue

46 P P bubnuoreka [JOK
AKCIEPUMEHTAJIbHBIX 33/1a4 110 TEMeE:

" P " 8 https://m.edsoo.ru/8b26fecd
I'anmorenst
Kucnopona: cioco6s! nomyueHus,

47 (buznyuecKkrue 1 XMUMUYECKUE bubnunoreka [JOK
cBoiictBa. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPO/JIa U 030Ha.

48 Okcubl ¥ NEPOKCUIBI. bubnuoreka [JOK




https://m.edsoo.ru/5c8816a0

bubmuoreka [JOK

49 Pemrenue 3agau pa3nuyHbIX THIIOB. hitps://m.cdsoo.ru/2b6d8bdb
Cepa: HaxOKJIE€HUE B IPUPOJIE,

50 cncl))c061)1 HOJIHy‘ICHI/I?I ql))mlleqicme U Brbmiorexa LIOK

o https://m.edsoo.ru/46afac16
XUMHUYCCKHUE CBOMCTBA.
bubmmoreka [{OK

31 CepoBoopos, Cymbpupt. https://m.edsoo.ru/7¢875999
Kucnopocoaepxaiiue coeIMHEHUS

52 CEpHL. gC)(I)6eiHI:)CTII/IH CBofICTi CepHOM bubmmorexa LIOK

https://m.edsoo.ru/8cfa2548
KHMCIIOTBI.
[IpakTnueckas padota Ne 5. Pemenue
53 BKI:JHepI/IMeHTaJ'II:)HI)IX 3aJ1a4 1o Teme bubmmorexa LIOK
. https://m.edsoo.ru/0afb05e4
"Cepa u €€ coenuHeHus".
ABOT: HAXO0XJEHUE B IPUPO/IE,

54 crocoObI MOJTydeHus, PU3nIECcKue u bubmuorexa [JOK
XHUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHU/IBI.

Kucnopoacoaepxkaniue coequHESHHAS
55 asora. pO(:I([)65{1?00;;1l CBOP'ICTHB Bubmworexa LIOK
N https://m.edsoo.ru/e2965afe
A30THOM KHCIIOTHI.

56 IIpumenenue azora u ero bubnunoreka [JOK
coelMHeHUI. A30THBIEC y10OpeHUsI. https://m.edsoo.ru/129f5059
docdop: HaXOKIACHHUE B IPUPOJIC,

57 CHOCOOBI OMy4YeHHS, PUINIECKUE U bubnunoreka [JOK
XxuMudeckue cpoiictsa. dochuasl u https://m.edsoo.ru/9a6b43ec
¢bochun.

58 Oxcunsl hocdopa, bubnunoreka [JOK




docdopconepxkamniue kucioTsl. Conn
(hochopHOIT KHCIOTHI.

https://m.edsoo.ru/c7a2d429

[Mpumenenne pocdopa u ero

bubmmorexa [{OK

59 cocaunernii. Gochoprbie https://m.edsoo.ru/a218070a
yIoOpeHus.

[TpakTudeckas padora Ne 6. Pemenue

60 SKPCHGPI/IMCHTHJ'II;)HBIX 3a/1a4 10 TeMe bubnrotexa LIOK

https://m.edsoo.ru/8175ac3f
"AzoT 1 pocdop u ux coequHEHUA" .
VYrieposa: HaX0XKACHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKALIHH; bubmuorexa [JOK
(buznueckue 1 XuMu4ecKue https://m.edsoo.ru/1eb19f9¢
CBOWCTBA, IPUMEHEHUE.

Oxcup yraepona(1l), okcu
62 yrneplj)z}g(l\l;) i’F(OJ'I)BHaH KfICHOTa u Bubnuorexa LTOK
. ’ https://m.edsoo.ru/dba58adf
e€ coun.
63 Pemenue 3ana4 pa3auyHbIX TUIOB. bubmorera [IOK
https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE
64 Cl']i)OCO6BI nonyqelfml (1)1431426(15)1(1?6 ’1/1 bubmmorexa IOK
s https://m.edsoo.ru/143558ab
XUMUYECKHUE CBOMCTRA.

65 Oxcup kpemuusi(1V), kpeMHueBas bubnunoreka [JOK
KHCJIOTa, CUJIMKATEI. https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpEMHHUS U €TO bubnunoreka [JOK

66 coequHenuii. CTekIIo, ero https://m.edsoo.ru/393cdac0
MOJIy4E€HHE, BUJIBI CTEKIIA. https://m.edsoo.ru/5823cetb

67 Pemenue 3a1a4 pa3nuyHbIX TUTIOB. bubmorexa HOK

https://m.edsoo.ru/b624{801

68 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK




3HaHui o reme: "Hemeramier"

https://m.edsoo.ru/6e864db5

60 KonTtponsHas padora Ne 3 bubmuoreka [IOK
"Hemeramanr" https://m.edsoo.ru/d0484c76
70 Ananu3 pe3ynbTaToB KOHTPOJIbHON bubnuorexa [JOK
paboThI, KOPPEKIIHS OIIHOOK. https://m.edsoo.ru/2b7¢9510
ITonoxeHue MeTaioB B
[Iepnoanueckoii cucreme
71 XUMHYECKHX AJICMEHTOB. bubmmoreka [{OK
Oco0eHHOCTH CTPOEHUS https://m.edsoo.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB.
O6mue pusndeckne cBOMCTBa
72 Me:lannoq};. [IpumeneHne meTamioB B bubamorexa LOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE.
73 CnnaBel MetaiioB. Koppo3ust bubmuorexa [IOK
METaJIJIOB. https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3auyHbIX TUIIOB. bubmorera [IOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P,
75 HanpﬂieHI/H‘/'I MCTaJ'IJ'IOIl:. 261111/16 bubmmorexa [JOK
https://m.edsoo.ru/94eb377a
CHOCOOBI IOTYYEHHS] METAIIIOB.
OO6mras xapakTepucTUKa METALJIOB
[A-rpynns [lepuoauueckoit
CI/ICTeMVLI XI/IMI/I‘\I’CCKHX AJIEMEHTOB. BuGmmorexa [OK
76 Harpuii u xanuii: nony4yeHue,

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC MTPOCTHIX
BEIIIECTB U UX COCAUHECHUIA.

https://m.edsoo.ru/e12c26b3




OO01mas XxapakTepUCTUKA METaNIOB
ITA-rpynns! [lepuoaunueckoit
CHCTEMBI XMMUYECKHX JIEMEHTOB.

77 Maruuii ¥ KaJIbIIUi: MOJTy4YEHHE, Bubnuotexa LIOK
https://m.edsoo.ru/7c3e49c0
(bu3HUeCcCKre U XUMUICCKHE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCAUHCHMUIA.
JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
78
yCTpaHEHHUS. https://m.edsoo.ru/c74bfae9
Amomunnii: moaydeHue, GU3NISCKUe
79 H XUMHUYECKHE CB}(I)LIP'ICTBél’ ’ bubamorexa LOK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHHE.
AmpoTepHbIe cBOWCTBA OKCHIA U
20 TUJIPOKCHU]IA ATTFOMUHHS, bu6mmoreka [IOK
TUPOKCOKOMIIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHECHHE.
81 Pemenue 3aga4 pa3auyHbIX THUIIOB.
[IpakTuueckas padora Ne 7. Pemenue
82 aKI():HepHMeHTanI;HLIX 3aJ7a4 10 TeMe: Bubmworexa LIOK
" " https://m.edsoo.ru/27a4af43
MeTtasuibl TJIaBHBIX TTOATPYIIIT
OO6mras XxapakTepucTUKa METALIIOB
23 MOOOYHBIX MOATPYIII bu6mmoreka [JOK
[Tepuoanueckoit cCUCTEMBI https://m.edsoo.ru/610d7431
XUMHYECKHX AJICMEHTOB.
duznyecKre 1 XMMUYECKUEe CBOMCTBA
84 XpOMa U €ro COeAMHEHUH, UX bubmorexa HOK
https://m.edsoo.ru/991 1bef3
MIPUMEHEHHUE.
85 Baxwuernme coenMHEHNs] Maprasia. bubnunoreka [JOK




IIepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA.

https://m.eds00.ru/039d69c¢8

duznueckue 1 XUMHUYECKUE CBOUCTBA
JKelle3a U ero COSIMHEHUH.

bubmmorexa [{OK

86
[lonyuenue u npuMeHEHUE CIJIaBOB https://m.edsoo.ru/1b7{8741
xKenesa.
dusnvecKkrue U XMMHUYeCKHEe CBOMCTBA
%7 . & COCTHCHIL bubmmoreka [{OK
MeIU U WHEHHH, UX
g A https://m.edsoo.ru/2bc0f954
MIPUMECHCHHE.
du3nvecKrue U XMMHUYECKHE CBOMCTBA
IIMHKA U €T0 COCAMHCHUHN, X bu6moreka [IOK
88
npuMeHeHHe. [ HIpOKCOKOMILIEKCHI https://m.edsoo.ru/blf2beal
LMHKAa.
[Ipaktuueckas padota Ne 8. Permenue
p P bu6mmoreka [IOK
89 SKCIIEPUMEHTAJBHBIX 3a/1a4 M0 TEME
" " https://m.edsoo.ru/abe352ea
Metaibl TOOOYHBIX TTOATPYIIT
90 Permerie bu6mmoreka [IOK
[IEHUE 3a/1a4 PAa3JTMYHBIX TUIIOB.
AP https://m.edsoo.ru/a8b83d83
O06o001IeHre U cucTeMaTHU3aIMs
91 em . He . bu6mmoreka [JOK
M3y4EHHOTO MaTepuasa 1o Teme:
" v " P https://m.edsoo.ru/e91{e975
Merannsr".
9 Kountponsnas padora Ne 4 bubnunoreka [JOK
"Mertayuibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnunoreka [JOK
paboThI, KOPPEKIIUS OIIHOOK. https://m.edsoo.ru/9ebff2fd
Ponbs xumuu B obecrieueHun
B bu6mmoreka [JOK
94 YCTOMYMUBOTO pa3BUTHUSA

yenoBedecTBa. IloHsaTHE O HAayYHBIX

https://m.edsoo.ru/080fe1{0




METOAax UCCICAOBAaHUA BEIICCTB.

Hayunble IpuHIKIIBEI OpraHUu3anyu
XUMHUYECKOTO IPOU3BOJICTBA.

bubmmoreka [{OK

95 [IpombIiieHHBIE CIOCOOBI ! https://m.edsoo.ru/2e45a44f
MTOJTYYCHUST BAKHEHIIINX BEIIIECTB.
XUMHUYECKOE 3arps3HCHUE
96 OKpYKaromen cpgnm U ero 1 bubmmorexa LIOK
https://m.edsoo.ru/9f11bf51
TTOCIIC/ICTBUSL.
97 XUMHUS U 30pOBBE YEIOBEKA. | bubnnorexa [JOK
JlexapcTBEHHbIE CpECTBA. https://m.edsoo.ru/a6552721
Xumus any. Poab XxuMun B
98 06ecnequI;IIH MUIIEBOM 1 bubmorexa [IOK
https://m.edsoo.ru/1f7b5bd2
0e30IMacHOCTH.
99 KocmeTtnueckue u napdromepHbie | bubmuorexa [JOK
cpeacTBa. beiToBas Xumusi. https://m.edsoo.ru/da42d5a9
XuMMS B CTPOUTEIIBCTBE.
100 BamHeﬁmpI: CTPOUTENIbHBIE U 1 Bubnuorexa LIOK
https://m.edsoo.ru/61e69003
KOHCTPYKITMOHHBIC MaTCPUAIBI.
XuMMS B CEIIbCKOM XO3SMCTBE.
101 Opranuueckue 1 MUHEPaJIbHbIE 1 bubmmorexa IOK
https://m.edsoo.ru/fd39587d
ynoopeHus.
102 Cucremarusanusa 1 00001eHne | bu6mmoreka [JOK
3HAHUH . https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa3oBaTe/IbHO NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

1

Bnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUIH DSJIEMEHT, aToM, W30TOIIHI,
AJIEKTPOHHAs 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHME aTroMma, HWOH, MOJIEKyIa,
BaJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTb, CTETeHb OKHCIICHHS,
XMMHYECKas CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTaNel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJSIpDHBIH O0O0BEM, MOJISIpHAS KOHIIGHTpAIUS, PacTBOPHI
(MCTUHHBIE, JWUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YTIEPOIHBIH
ckeneT, (YHKIMOHAIBHAS TPYNNa, paauKal, W30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TreoMeTpuyeckas  (Iuc-,
TpPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOJEpIKaIINe COCTUHEHUS, OMOJOrMYeCKH aKTHUBHBIE
BelecTBa (yrieBOIbl, KUPHI, OCTKM), MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIE COCAUHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuid (OKUCIHUTEIbHO-BOCCTAHOBUTENBHbBIE, 35K30- U
SHJIOTEPMHUUYECKUE, PEaKIIMM MOHHOIO oOMEHa, TOMO- U T'€TepOreHHbIE,
oOpaTtumble U HEOOpaTHUMbIE), PACTBOP, DIEKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTENEeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, OJEKTPOJIHM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOpPUU M 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHS OPraHHMYECKUX
Bewects A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKON IUCCOLMALINY,
[Tepuognueckuii 3axkon JI.MI. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIWE B OCHOBE NMOHUMAHMUS NMPUYUHHOCTH U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IIPEJICTABICHUSA O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIADHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNUYCCKHUX peaKuHﬁ,
TCPMOJUHAMHUYCCKUX n KHHECTHYCCKUX 3aKOHOMCPHOCTAX nux

MMPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHU, TUCIICPCHBIX CUCTEMAX




1.4

(akToNOrMYecKue CBEICHHS O CBOMCTBAaX, COCTaBe, TOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHMYEeCKUX BEIIECTB B OBITY W MPAKTUYECKON JEATEIbHOCTH

YCI0BCKa

1.5

O6HII/IC HAaYYHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOHU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KUCJIOTBI, aMMHakKa, MECTaHOJIa, Hepepa6OTKI/I

HedTH)

ChopmMupoBaHHOCTH YMEHUI BBISBIIATH:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOINWC IIOHATHA MPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPIaHMYECKUX U OPraHNYECKHUX BEIECTB U UX MPEBPALLECHUN

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TOHSITUSIMH W TIPEACTABICHHUSIMHU
IPYTUX TMPEAMETOB JyIsi 00Jiee OCO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCpHAJIBHOTO €UHCTBAa MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HanMCHOBAHHUA XUMHUYCCKHX COG)II/IHGHI/II\/’I MCKIAYHApPOJHOI'0 COroO3a
TeOpeTquCKOﬁ n HpI/IKJ'IalIHOI\/II XMMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAINMUXCA K H3YUCHHBIM KilIacCaM OPraHn4eCKux H

HCOPraHn4CeCKUux COGI[I/IHGHI/Iﬁ
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XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBlieHUS (OpMYn HEOpraHHMYECKHUX
BEILECTB, MOJICKYISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHUA H

KPUTEPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4a€MbIX XUMHUYECKUX 00BEKTOB

4.2

OpraHn4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 0OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromunx BCILIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, HU3MCHCHHIO CTEIIeHEH  OKHCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTruro KaTannsaTopa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoamueckoit cucremst JI.H.
MenpneneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJB3YS MOHATUSA S-, D-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU

C(i)OpMI/IpOBaHHOCTB YMCHHUA OOBSACHATH 3aKOHOMCPHOCTH HU3MCHCHUA

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H O6pa3yeMBIX UMM COCIUHEHHUH II0




IIEpUOAAM U IpylIam

ChopmupoBaHHOCTE YMEHHSI COCTaBISTh YPaBHEHUS XUMUYECKUX

peakuyii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCPpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKInit

7.2

YPaBHEHUS PEaKUHMM pa3IMYHbIX THIIOB; IIOJHBIE M COKpAIEHHBIE
YPaBHEHUS peakuii HOHHOTO OOMEHA, yUUThIBAsl YCIOBHUS, IIPH KOTOPBIX

3TU peaKkUuuy UAYT A0 KOHLA

7.3

peakuuii THUAPOIN3a, PEeaKlni KOMILIEKCOOOpa3oBaHHUs (Ha TMpUMEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CpopMHPOBAHHOCTH YMEHHS TIOITBEPKIATh:

8.1

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH pEaKIMOHHON
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (G- U T-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHU3MOB IIPOTEKAHUS PEAKIUN

8.2

XapaKTCpHbIC XHUMHUUYCCKUC CBOMCTBaA BC€IICCTB COOTBETCTBYHOIIMMU

SKCIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX pPEeaKIIMii

ChopmupoBaHHOCTh yYMEHHS XapaKTepU30BaThb COCTaB U Ba)KHEHIIIHE
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEeHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THPOKCUIbI, COIH;
YIIEBOJAOPOIbL, TPOCThIE d(DUPHI, CHUPTHI, (PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CJIOKHBIE 3(GUPBI, >KUPBI, YIJIEBOJbI, aMHUHBI,

AMUHOKHCIIOTBI, OSITKH)
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ChopmupoBaHHOCTh yMEHHUS MPOBOAUTH PACUETHl MO XUMHUYECKUM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUd C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pC€akunuu, €CiIu OAHO
M3 UCXOJHBIX BCHICCTB IaHO B BUJIC paCTBOpa C OHpC,Z[CJ'IéHHOfI MaccoBOM

J0Jiel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TETI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN Ia30B

10.5

110 HaXOXKACHHUIO XUMHUYECKOMN (bOpMy.TIBI BCIICCTBA
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Bnanenue cucreMol 3HaHMM O METOJAX HAay4HOTO TO3HAHUS SIBICHUMN

OprUpOaAbl, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUC IIPUMCHATH




OTW 3HaHUWA IPU SKCICPUMCHTAIIBHOM HCCICIOBAHUN BCIICCTB W IJIA
OOBACHEHHS XUMHYECKUX HBHGHHﬁ, UMeromux MCECTO B IIPUPOIC,

HpﬁKTH‘-IGCKOfI ACATCIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOI;'I KHU3HHU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (MCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUI SKCIEPUMEHTAIbHON IPOBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHH XHMHUYECKHUX
peakuuMid W MPOTHO3UMPOBAHUS BO3MOMXHOCTEHM MX OCYLIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Ul OOBSICHEHUS M IPOTHO3UPOBAHMUS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYYHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH
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CpopMHUpPOBAaHHOCTH YMEHHMSI TUIAHMUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (MOJYYCHHE M HM3YYEHHE CBOMNCTB HEOPTraHWYECKUX U
OpPraHMYeCKUX BEIIECTB, KAYECTBEHHbIE pPEAKIWU YIJIIEBOJIOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJICOICPIKANINX OPTaHUYECKUX BEIIECTB,
peleHre  JKCIEPUMEHTAIBHBIX  3a7ad 10 pacno3HaBaHUIO
HEOPraHWYeCKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHII
O0e3omacHOro  oOpamieHuss C  BemecTBaMM UM J1abOpaTOPHBIM
obopynoBaHneM; HOpMyIUPOBATh IEIH HCCIIETOBAHUS; IPEACTABIATh B
pa3nmuuHOl (opMe pe3yabTaThl OIKCIEPUMEHTA, AaHAIM3UPOBATh M

OLCHUBATh UX NJOCTOBCPHOCTDH
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ChopMHPOBaHHOCTD YMEHHS OCYIIECTBIThH IEICHANPABICHHBIA TTOMCK
XUMHUYECKOW MH(OPMAIIMK B Pa3TUYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOW MH(OpMaInH, ceTh HTepHET U
Jpyrue), KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYIO HWH(OPMAIHIO,
nepepadaTphiBaTh €€ W KCIOJb30BaTh B COOTBETCTBHH C ITOCTaBJICHHOM

y4eOHOM 3a1aueit
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ChopMupoBaHHOCT,  YMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBaTh MHMOPMAIMIO C TMO3UIMKA HKOJOTHUECKON Oe30macHOCTH
MOCJIEICTBUIM OBITOBOM M TMPOHU3BOJICTBEHHON JEATEIbHOCTH YEIOBEKa,
CBsA3aHHOW C miepepaboTKON BemecTB; CGHOPMUPOBAHHOCTh YMEHHMA
OCO3HaBaThb  OMACHOCTh  BO3JCWUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONPENENEHHBIX BEIIECTB, IOHUMAsi CMBICH [OKa3aTels MpeaesbHON
JOMYCTUMOM KOHIIEHTpAaIlUM, W TIOSCHATh Ha TpUMEpax CIOCOObI
YMEHBILEHHS U PEIOTBPAIIEHHS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M

YCIOBCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

XUMHUHUN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnueckue OCHOBbI XUMUU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOCHUS aToMa. Pacripenenenue
OJICKTPOHOB II0 BHCPIrETUYCCKUM YPOBHSIM. KHaCCI/ICpI/IKaHI/Iﬂ XUMHUYCCKUX
251eMeHTOB. OCOOEHHOCTH CTPOEHMSI SHEPreTUUECKUX YPOBHEH aToMOB (-, p-,
d->neMenToB). OCHOBHOE M BO30YXJIEHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAS

KOH(UTyparus atoma. BaJeHTHBIE SJIEKTPOHBI

1.2

[Iepnognueckas cucrema xumudeckux oanemeHtoB J[.M. Mennaeneesa.
®usnueckuit cMbici [lepuonnueckoro 3akona .M. Menneneesa. [Tpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUsSI CBOMCTB JJIEMEHTOB M HX COEAUHEHHU MO
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHIOB

1.3

BanenTHOCTh. D1EKTPOOTPHUIIATENLHOCTh. CTENEHb OKUCIECHUS

1.4

Bunet  xuMuueckoil cBA3M  (KOBaJIeHTHasi, HWOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAs) M MeXaHu3Mbl €€ oOpasoBaHusi. MeXMOJEKYISpHbIE
B3auUMO/JIeHcTBUS. BemecTBa MONEKyIIPHOTO ¥ HEMOJIEKYIIPHOTO CTPOCHUS.
Tunbl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPUCTAIIMYECKON PEeIIETKU

1.5

Xumuueckass — peakmus.  Kimaccudpukanmss — XMMUYECKHX — peaklWid B

HCOpFaHquCKOﬁ U OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TenoBsie 3¢ dekThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIIMAOIIUEC Ha

COCTOSTHHE XUMUUYECKOro paBHOBecud. [ Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CuibHbIE U cIa0bIe QJICKTPOJIMTEI. Cpena
BOAHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaHBHaﬂ, mcJI0O4YHasd. CreneHn

Jucconyanuu. Peakiuyuyu HOHHOTO oOMeHa

1.10

I'mpponus couseii. MloHHOE mpowu3BeneHne BoAbl. BoIopoaHBIM NOKa3aTenb

(pH) pactBopa

1.11

CnocoObl BBIPpAXKCHUSA KOHIOCHTpAU pacTBOPOB: MaccoBas H0JIA
paCTBOpéHHOTO BCIICCTBA, MOJISIpHAsA KOHIICHTpAL M. Hacpimennsle u

HCHACBIIICHHBIC PACTBOPLI, PACTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/L[[paTBI

1.12

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKkIuu. IloBeneHue BeElIECTB B cpeaax




¢ pa3ubIM 3HaueHueM pH. MeTozpl 371eKTpoHHOTO OaaHca

1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarmus HEOPraHUYeCKUX COCAVHECHUM. Homenknarypa

HCOPraHNM4YCCKUX BCIICCTB

2.2

XUMHYECKHE CBOMCTBA BAXHEHIIMX METANIOB (HATPUM, Kajdui, KaJlbIUi,
MarHui, aJlOMUHHUM, [IUHK, XpOM, KeJIe30, Me/lb) U UX coeauHeHui. Oomume

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHUYECKHE CBOMCTBAa BaXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpPHI, a30Ta,
docthopa, yrmepoma U KpeMHHUS) M HMX  COEOUHEHUN  (OKCHJIOB,

KHCIIOPOICOAEpKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

2.4

I'enermueckas CBI3b HCOPraHNn4YC€CKUX BCHICCTB, NMPUHAMICKAIINX K

Pa3IMYHBIM Ki1acCcaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHeHnil. KauectseHHble

PEAKIIMKU Ha HCOPraHMYCCKUC BCUICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHbBIE TIOJOXKEHUSI TEOPUU XHUMHYECKOIO CTPOCHHSI OpPraHHMYECKUX
coequHennit  A.M. bymiepoBa. YriaepoaHbId CKEJIET OpPraHHuYecKOn
MOJIEKYJbl. KpaTHOCTh XMMHUYECKOW CBSI3U. S- U P-CBS3U. Sp3-, sSp2-, Sp-
rudpuIM3aIu opouTaneii aToMoB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XHMMMUYECKOTO CTpoeHHUs MoJieKyl. ['omonoru. ['omonoruueckui psi.

N3omepus u usomepsl

3.2

[lonsitne o ¢ynkuuoHanbHoM rpynmne. OpueHTanuoHHbE A(PPEKTHI

3aMECTUTEIEH

3.3

HpeﬂCTaBHeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_[I/II/I OPraHn4cCKux BCHICCTB. HOMGHKJ'IaTypa
OPraHu4CCKux COGI[I/IHeHI/Iﬁ (CI/ICTeMaTI/I‘leCKaﬂ) N TpUBHUAJILHBIC HAa3BaHUA

BaKHEHIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHU4YC€CKUX BCIICCTB
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CBoOOIHOpAIMKAIGHBIH M HMOHHBIA MeXaHM3Mbl peaknuu. [loHsaTHe o

Hykieoguie u anekrpoduie. [Ipasmno MapkoBuukoBa. [IpaBuno 3aiiiieBa

3.5

AJKaHBI. XuMUYecKue CBOMCTBa AJIKaHOB: rajioreHupoBaHHUE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE paA3JIOKEHUE, KPEKUHT, H30MEpHU3alNs,
ropenue. [lomyuenue ankanoB. [luknmoankanel. Coenuduka CBOMCTB
LUMKJIOAJIKAHOB C MajblM pa3MepoM IMKJa. Peakuuu NpUCOEAMHEHHS H

PaaAUKAJIBHOTO 3aMCIICHUA

3.6

AJKeHBI. XHUMHUYECKHE CBOMCTBA: pcakunun IpHUCOCAUHCHU A

(TaHOTeHI/IpOBaHI/IC, TUAPHUPOBAHUC, TUAPOTAIIOICHUPOBAHUC, FI/II[paTaLII/I}I),




TOpCHUA, OKHUCJICHUA U TOJIUMEpHU3AlIUU. HpOMBIH_UIeHHLIe n Ha60paT0pHHe

COCOOBI OJTYYEHUS AIKEHOB

3.7

AnkaaueHnpl. XMMUYECKUE CBOKMCTBA aJKAJMEHOB: PEAKUUU MPUCOCIUHEHUS
(ruppupoBaHue, raJOreHupPOBaHuE), TOpeHus 1 nojuMepusanun. [lonydenue

AJIKaIUCHOB

3.8

AJKVHBL. XHUMHYECKUE CBOMCTBA: peakuu [IPUCOEAUHEHHUS
(ramoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, TUIPOraIOTEHUPOBAHUE)
KaK Croco0 Moy4yeHus MOJIMMEPOB U APYrUX MOJIE3HBIX MPOAYKTOB. Peakiuun
3amenieHus. ['opeHne aneTusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JIA CBAPKU U PE3KHU MCTAJLIIOB. HpI/IMeHeHI/Ie aliICTHUJICHa

3.9

Apenbpl. XUMHYECKHE CBOWCTBA O€H30JIa: pPEaKIUU dAJIEKTPOPUIBLHOTO
3aMelleHusl, TpUCOeANHEHNs (TUAPUPOBaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XUMHYECKUX CBOUCTB ToryoJia. [lomydenue GeHzouna.
Oco0eHHOCTH XUMHUYECKMX CBOWCTB cTupojia. [lomumepusamus cruposa.

CriocoOpl MoTy4eHHs! ¥ TPUMEHEHNE apOMATUUECKHUX YIIIEBOJOPOIOB

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHUPTBL. XUMHYECKHE CBOMCTBA:
B3aMMOJICHCTBME C HATPUEM Kak CHoco0 YCTAHOBJICHUS  HaJIM4Us
THIPOKCOTPYNIBI, C TaJOr€HOBOJOPOJAMU KaK  CIOCO0  MOJTy4eHHs
pacTBOpHUTENIECH, BHYTPH- M MEXMOJEKYyJIsIpHas aeruapartanus. Peaxuus
ropeHus. Ilonmyuenue sTaHona: peakuus OpPOXKEHMs TIIFOKO3bI, IMAPATAIU
STWJIEHA. OTWICHIVIMKOJAb W TJIMICPUH KaK IPEACTaBUTEIN IPEACIbHBIX

MHOI'0A@TOMHBIX CITUPTOB

3.11

®enon. XumMuueckue cBoicTBa ¢eHosa (peakuuu ¢ HaTpUueM, THAPOKCHIIOM

Hatpusi, oOpomom). [lonydenue dpenomna

3.12

ANberuipl. XuMuueckue CBOICTBa IpeaesIbHbBIX aJbJICTUJIOB:
TUIPUPOBAHNE; KAUECTBEHHBIE PEAKIIUU Ha KapOOHWIbHYIO Tpynmny (peakuus
«cepeOpsHOTO 3epkanay, B3aummojeiictBue c¢ ruapokcugom Meau  (II).
[Tonmyuenue mpenenbHBIX aNbJIETHIOB: OKHCICHHE CIHPTOB, TUIApATAIUs
alleTuiIieHa. AIETOH Kak MpeACcTaBUTENh KeTOHOB. OCOOEHHOCTH peakiuu

OKHUCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHCIOTBl. XUMHYECKHE CBOMCTBA MpEeACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOCHHOCTH XHMHYCCKHX CBOWCTB MypaBLHHOﬁ
KHUCJIOTEI. HonyquI/Ie MNpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:
OKHCJICHHUC AJIKaHOB, AJIKCHOB, ICPBUYHLIX CIIMPTOB, AJIbACTHIOB. Bricmme

NpCACIIbHBIC U HCTIPCACIILHBIC Kap60HOBBIC KHUCJIIOTBI

3.14

Crnoxuble >¢pupel 1 kupbl. CHnocoObl TMOJyYEHHs! CIIOKHBIX 3(QHUPOB.

OO6patumocth peakuuu sTepuduranuu. IlpuMeHeHne CcloXHBIX 3(UpOB B




NUIIEeBOH M map(OMepHO MPOMBIIUIEHHOCTH. JKHUPBI KaK CIOKHBIE 3()UPHI
[VIMLEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. XMMUYECKUE CBONCTBA YKUPOB:
TUAPUPOBAHUE, OKHUCIIEHUE. ['Maposiu3, Ui OMBUIEHHE, )KMPOB Kak CIocod
IIPOMBIIIIJIEHHOTO MOJIy4Y€HUs COJIEN BBICIIUX KapOOHOBBIX KUCIOT. MbLI14 Kak

COJIM BBICHINX Kap6OHOBI)IX KHUCJIOT

3.15

XUMHYECKHE CBOMCTBA TIIIOKO3HI: p€akuun C Y4aCTHUCM CIHUPTOBBIX H
aJIbJIETMIHOM TPYII U MOJIOUHOKHUCII0E OposxeHue. [IpuMenenune riokossl, e€
3HaYeHHE B JKU3HEAEATENBHOCTH oOpraHu3ma. Jlucaxapunael: caxaposa,
ManbTo3a. BoccTaHaBiuBaromMe M HEBOCCTAHABIIMBAIOLIME JAUCAXapUIbL.
I'mpponus nucaxapunos. Ilomucaxapunael: kpaxmai, riaukoreH. CrpoeHue
MaKpOMOJIEKyJl KpaxMmaia, INIMKOT€Ha U Leulo03bl. dusnueckre cBONCTBA
Kpaxmajla U LEeJUIoN0o3bl. XHMMHUYECKHE CBOICTBAa KpaxMmaia: TUApOJIN3,
KayeCTBEHHasl peakiuss ¢ HOoAOM. XHUMHUYECKHUE CBOMCTBA LIEJUIIOJIO3bI:
THJIPOJIN3, TOdydeHue >(PHUpoB Lemtono3bl. IloHATHE 00 HCKycCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMuHBI. AMHMHBI KaKk OpPraHWYeCKHE€ OCHOBAaHMS: pEaKkIMu C BOJOM,
KHCJIOTaMH, PEaKLUs rOpeHrs. AHWIMH KaK MPEACTABUTENb apOMATHYECKUX
aMUHOB. XHMMHMYECKHE CBOMCTBA AHWJIMHA: B3aWMOJECHCTBUE C KHCIOTaMH,
OpoMHOM BOJI0H, okucieHue. [lomydyeHne aMrMHOB aTKUJIMPOBAHUEM aMMHUaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOA0OB

3.17

AMUHOKHUCIOTHL U OeNKH. AMMHOKHCIOTHI Kak aM(OTepHbIe OpraHuYecKue
coenuHeHusi. OCHOBHBIE aMUHOKHCIIOTHI, 00pasytomire Oenku. XuMu4ecKue
CBOMCTBa O€NKOB: THUIPOJIHN3, JI€HATypalus, KadyeCTBEHHbIC (I[BETHBIC)

peakuu Ha OeJKH

3.18

CrpoeHue U CTpyKTypa IMOJIMMEPOB. 3aBUCHMOCTh CBOWCTB MOJMMEPOB OT
cTpoeHusi Mosiekyin. OCHOBHbIE CIOCOOBI MOJIYYEHUSI BICOKOMOJIEKYISPHBIX
COEIMHEHUM: peaxkuu MOJIMMEPU3AIIH u MIOJINKOHICHCAIIUH.

Knaccudukanust BOJIOKOH

3.19

###Par### nenTupukanys opraHMuecKuX coeqMHeHU. Perenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaClIO3HABAHUEC OPIraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas CBS3b MCKAY KJIaCCaMH OPraHNYICCKUX COCIUHEHUI

XUMHS U )KU3Hb

4.1

XuMmus B moBceaHeBHOM >ku3HU. [IpaBuma Oe3omacHoil pabOTBl ¢ €IKUMH,

TOPHOYMMHU U TOKCUYHBIMH BCHICCTBAMU, CPCACTBAMU OBITOBOM XUMHUH

4.2

Xumusi U 310poBbe. XHMHS B MEIMUHHE. XUMHUSA M CEIBCKOE XO3SMCTBO.
XUMUS B IMPOMBIIUICHHOCTH. XUMHUS U SHEPreTUKA: NPUPOIHBIA U MOITYTHBIN

He(TAHOU Ta3bl, UX COCTAB U Hcnojb3oBaHue. CoctaB He(TH U e€ epepaboTKa




(IpupoAHBIE UCTOYHUKHU YIJIEBOAOPOIOB)

XUMHUS ¥ DKOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEW CpeAbl U €ro

nociencteus. Oxpana ruapocdepsl, mouBsl, atMochepsl, Gopsl U GayHbl OT

+3 XUMUYECKOTO 3arpsizHeHus. [IpoOiema OTXOMO0B M MOOOYHBIX MPOIYKTOB.
AJNbTepHATHBHBIC HCTOYHUKU YHEPTUH
OOmue mpeacTaBIeHUS O  MPOMBIIUICHHBIX — CHOCO0AaX  IMOJTYYCHHUS
XMMHMUYECKUX BEIIeCTB (HAa NpUMEpEe IMPOU3BOJACTBA aMMHaKa, CEpPHOM
4.4 kucnoThl). Y€pHas wu uBerHas Mertamtyprus. CTeKIo M CHIMKaTHas
MPOMBIIUIEHHOCTh. [IpombitiieHHass opranudeckass xumus. CpeIpbE€ Ist
OpPraHUYECKON MTPOMBITIICHHOCTH
5 HHHPar### Tunbl pacYETHBIX 38129
###Par###PacuéTel Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MIIH 00BEMY OJHOTO M3 YYACTBYIOIIUX B
peaKIiy BEIIECTB
52 ###PartHt#Pacuérel TeroBoro 3dexra peakiuu
53 H#HPar#H##PacuéTsl 00bEMHBIX OTHOILIEHUH Ta30B MPH XUMHUYECKUX PEaKIIMIX
54 ###Par###Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB
' peaKIyu, eCJIi OJTHO W3 BEIIECTB JaHO B U30BITKE (MMEET MMPUMECH )
55 ###PartH#PacuéTpl MaccoBOM WM 0OBEMHOM JTOJIA BBIXO/1A TIPOTYKTA
' peaKkuu OT TEOPETUIECKH BOZMOKHOTO
###Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
5.6 peaxiuu, eciiv OJJHO U3 BEIECTB JaHO B BUJE PACTBOpA C OMPEACIIEHHOM
MaccoBOM JI0JIeil pacTBOPEHHOTO BeIleCTBA
57 #H##Par###Pacd€ThI ¢ MCMONB30BaHUEM IOHITHI «MaccoBast OIS,
' «MOJISIpHAsE KOHIEHTPALIUSD), «PACTBOPUMOCTDH)
##HPar#Ht#HaxoxneHre MoeKyIsIpHOi GopMysIbl OPraHMUYECKOro BEIlecTBa
5.8 IO €ro0 MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €70 COCTAB,

HJIK 110 IIPOAYKTaM CTOpPaHUA
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