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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma 1o XMMUM Ha YpOBHE CpeIHEro 00111ero oopazoBanus pazpadorana
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUA (QeaepaabHOil 00pa3oBaTeIbHOM
nporpammsi cpennero oomiero oopazoBanus(POIT COO), npencraBneHHbIX B DenepaibHOM
rocysiapctBeHHOM oOpazoBatenbHOM cTanaapte COQ, ¢ yuérom Konrenuuu npenogaBanus
y4eOHOro npeaMera « XuMus» B o0pa3oBaTelbHbIX opranu3anusx Poccutickoit @enepanuu,
peaM3yIOIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTrpaMMbl, M OCHOBHBIX IOJIOKEHUH
«Crtparerun pa3putus BocnuTanusi B Poccuiickoil @enepanuu Ha nepuond a0 2025 roaa»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHST Ha YpOBHE YIIIYOJNEHHOTO HM3Y4YEHHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4HOro ooOpa3zoBanusi ywammxcs 10-11 kmaccoB. M3yuenue mnpenmera,
peanu3yeMoe B YCIOBHSX AuPepeHIupoBaHHOr0, NPOQUIBHOIO O0y4YeHHs, MPHU3BAHO
obOecrieunTh 00HIE00pa30BaTENbHYI0 U OOUIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHHKOB
IIKOJIBI, HEOOXOJAUMYIO I aJalTaldd UX K OBICTPO MEHSIOIMMCS YCIOBHUSIM KU3HU B
COIIMYyME, a TaKXe I MPOAOLKEHHS OOy4eHHs B OpraHu3anusix NpodeccHOHaTIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCSL OTHON U3 MMPUOPUTETHBIX TUCITUTIINH.

B nporpamme mo XuMHHM Ha3HauY€HUE MpeaMeTa «XUMHUsS» MOIydaeT MOApPOOHYIO
WHTEPIIPETALNIO0 B COOTBETCTBUU C OCHOBomojararomumu nosnoxenusmu GI'oC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIE€JIEH, COJEp KaHUs, pe3yJbTaTOB OOyYeHHs] M TPEOOBAHMM K
YPOBHIO TIOATOTOBKH BBIMYCKHUKOB. (CBHAETEIBCTBOM TOMY SIBJISIOTCS CIEAYIOLINE
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUH (HYHKITUU:

e UH(pOPMALMOHHO-METOUYECKAs], peanu3alus KOTOpol oOecrneynBaeT MOJyyeHUe
MIPEACTABIICHUS O 1EJISAX, COJIePIKaHUM, OOIIel cTpaTeruu 00y4eHus, BOCIIUTaAHUS U
pa3BUTHSl  OOYYalOLMXCS CpPEACTBAMU MpeaMeTra, H3y4YaeMoro B paMKax
KOHKPETHOTO TTPOQuIs;

e OpraHU3allMOHHO-TUIAHUPYIONIAsi, KOTOpash MpEeayCMaTpPUBAET  OINpEJEICHUE:
NPUHIMIIOB CTPYKTYPUPOBAHUSL M IOCJIEIOBATEIBHOCTH HW3YYEHHUS Y4YEOHOTO
MaTepuana, KOJIUYECTBEHHBIX M KAUE€CTBEHHBIX €ro XapaKTEPUCTHK; MOJIXOJI0B K
(bOpMHUPOBAHUIO CONEPKATEIHHOW OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTeNIbHbIX
JOCTIDKEHUM OOyYaronuxcsi B paMKax HUTOTOBOW aTrTtecTanuu B (GOpME €IUHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAE€T WHBAPUMAHTHOE IMPEAMETHOE COJEpkKaHUE, 00s3aTeNbHOe IS
U3YyYEHHUS B paMKax OTJENbHBIX MpOQHIIeH, IpeaycMaTpUBaeT pacipeeieHue U
CTPYKTYPUPOBAaHME  €ro IO  KJaccaM, OCHOBHBIM  COJAEpKaTEIbHBIM
JUHUSM/pasienam Kypca;



e naT TpHUMEpPHOE paclpeselieHne Y4eOHOTO BPEMEHM, PEKOMEHIYEeMOTO JIIs
U3YYEHUS OTIEIBHBIX TEM;

e IMpeUIaracT MPUMEPHYIO IMOCIEA0BATEIbHOCTh U3YyYEHUs YYEeOHOro mMarepuana C

y4€TOM JIOTHKH IMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e JaéT METOAMYECKYI0O MHTEpIpPETAlMIO LeJed W 3aJad M3yuyeHHsl MpeaMeTra Ha

yIIyONIEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
o0mero  oOpa3oBaHMs, COAECPXKATEIBHOM  XapaKTEPUCTUKH  IUIAHUPYEMBIX
pe3yibTaTOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO OOIIETro
oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKkKe C Y4ETOM
OCHOBHBIX BH/IOB yU4€OHO-TI03HABATEJIbHBIX AEUCTBUI 00yUYarOLIErocs 0 OCBOEHUIO
coJlep KaHus IpeIMETa.

[Io BcemM Ha3BaHHBIM NO3ULMUSAM B TPOrpaMMe IO XHUMHH MPEAyCMOTpEeHa
IPEEMCTBEHHOCTh C OOYYEHMEM XUMHH HAa YpPOBHE OCHOBHOIO 00IIero odpazoBaHus. 3a
npeneiaMd  yCTAaHOBIIGHHOM TIPOrpaMMoOi IO XUMHHM 00s3aTelbHOM (MHBapUAHTHOM)
COCTAaBJISIFOLIEHN COJIEpPKaHMsI YUIEOHOr0 rpeaMeTa « XUMHsD OCTaETCsl BO3MOKHOCTh BbIOOpa
€ro BAapUATUBHOM COCTABJIAIOLIEH, KOTOpas JOJDKHA ONPENENsThCA B COOTBETCTBHM C
HaIpaBJICHUEM KOHKPETHOTO Npoduiiss 00ydeHusl.

B cootBercTBUM ¢ KoHUEenTyanbHbiMU monoxkeHusMu OI'OC COO o HazHaueHUU
npeaMeTOB 0a30BOTO M yrayOn€HHOTO YypoBHeH B cucrteme auddepeHInpoBaHHOTO
00yueHHUsI Ha YpOBHE CPEIHEro oO0IIero oOpa3oBaHMS XHMMHS Ha YPOBHE YriyOJIEHHOTO
U3YYeHUs HalpaBlieH Ha peaju3alHi0 MPEEeMCTBEHHOCTH C MOCJHEAYIOIIUM 3TarnoM
MOJIYYCHHUS] XMMHUYECKOTO 00pa30BaHUs B paMKaxX HM3YYEHHs CIEIUaIbHBIX €CTECTBEHHO-
HAyYHBIX M XUMHUYECKUX JUCIUIUIMH B By3aX U  OPraHH3alUsiX CPEIHEro
npodeccHOHAIbHOTO 00pa3oBaHus. B 3Toit CBsA3M M3ydeHHE TMpeaMeTa «XHUMHS»
OpUEHTHPOBAHO NPEUMYIIECTBEHHO HA PACIIMPEHUE W YIIyOJIEHHE TEOPETUYECKON U
NPaKTUYECKONM TMOATOTOBKMA OOYYalOIIMXCS, BBIOPABIIMX OMNPENEIAEHHBIN MNpoduib
oOydeHus, B TOM YHCIIE€ C TMEPCHEKTUBON TMOCIEAYIOMIET0 TMOIYYeHHUs] XUMHUYECKOTO
o0OpasoBaHus B opranu3anusax mpodeccruonanbHoro obpasosanus. Hapsiay ¢ atum, B cBeTe
tpeboBanuit OI'OC COO Kk mIaHHpyeMbIM pe3yjbTaTaM OCBOCHHS (eaepaibHON
00pa3oBaTeNbHONM MPOrpaMMbl CpeIHEro OOIIero o0pa3oBaHUs H3Yy4YEHUE MpeaMeTa
«XHUMUS» OPUEHTUPOBAHO TAK)KE HA PEIIEHUE 3a/1a4 BOCIIUTAHUS U COLMATIBHOTO Pa3BUTHS
oOydaromuxcsi, Ha (opMHpoOBaHME y HUX OOLIEMHTEIUICKTYaJlbHBIX YMEHHM, yMEHUU
parMoHaAIM3aIMN y4eOHOTO TpyAa M OO0OOMIEHHBIX CIIOCOOOB ACATEIHHOCTH, WMEIOIINX
MEXKIMCIUTUIMHAPHBIN, HAAIIPEIMETHBIN XapaKTep.

CocTaBnsomuMy peaMeTa «XUMUs» Ha YPOBHE YIITYOJIEHHOTO U3YUYEHUS SIBIISIOTCS
yrayon€uubie Kypcebl — «Opranndeckas Xxumus» u «O01ias u Heopranndeckast xumus». [Ipu
OTIpe/IeNICHUH MOAX0I0B K 0TOOpY U CTPYKTYPHOM OpraHU3allu COACPKAHH 3TUX KYPCOB B
IporpaMme o XUMHHU 3a OCHOBY NMpUHATHI nojoxeHuss ®I'OC COO o paznuuusx 6a30Boro
U yriiyOn€HHOro ypoBHEN U3YUYEeHUS MpeIMeTa.



OcHoBy conepxkaHusi KypcoB «Opranudeckas xuMus» U «OO01Iast 1 HeopraHudecKas
XUMUS» COCTAaBJISIET COBOKYINHOCTb HPEIMETHBIX 3HAHUM W YMEHUH, OTHOCSIIMXCA K
0a30BOMY YpPOBHIO HM3y4Y€HHUs MpeAMeTa. JTa CUCTEMa 3HAHWUW MOJIy4aeT ONpeNesEHHOE
TEOPETUYECKOE JIOTIONHEHHUE, MO3BOJISIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJBIIUI
00bEM (akTosiornueckoro marepuana. Tak, Ha yriayOJn€HHOM ypOBHE M3Y4YEHUs MpeaMeTa
o0ecrieueHa BO3MOXHOCTh 3HAYUTENIBHOTO YBEIWYCHHS 00BhEMa 3HAHUM O XUMHUYECKHX
JJIIEMEHTaX M CBOWCTBAaX MX COEAMHEHUH HAa OCHOBE pACIIMPEHHUS U YriIyOJeHus
MPEACTABICHUI O CTPOCHUH BEIIECTBA, XUMUUYECKOM CBS3U U 3aKOHOMEPHOCTSX MTPOTEKAHUS
peaKkuuii, pacCMaTPpUBAEMBIX C TOYKH 3PEHUS] XMMHUYECKON KUHETUKH U TEPMOAMHAMHUKHU.
N3yuyeHnue nepuoauveckoro 3akoHa u lleprogndeckoil cHCTEMbl XMMUYECKUX 3JIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJICTABICHUAX O CTPOCHUU aTOMa.
XUMHUYECKasi CBSI3b OOBSICHSETCS C TOYKM 3PEHUS SHEPreTHUYECKUX HM3MEHEHUU Mpu €€
o0pa3oBaHMM M pa3pyLICHUH, a TAKXKE€ C TOUKHU 3PEHUS MEXaHU3MOB €€ 00pa30BaHUS.
W3ydyeHne THUMNOB peakuuil JomojiHsercs (HOpMHUpPOBAaHHEM  IPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IPOLIECCaxX U AJIEKTPOJIM3E pacIljlaBOB U pacTBOPOB BellecTB. B Kypce
OpraHUYeCKONM XUMHUU TMPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEAMHEHUIN
yaensercs ocoboe BHUMaHKUE BOMpPocaM 00 3IEKTPOHHBIX 3 @eKTax, 0 B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLni.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEP’KaHNE KyPCOB XUMUU YIITYOJIEHHOTO YPOBHS
U3Y4YEeHUs JUJISl KJIAcCOB OMpeNeaEHHOro npoduis (rjiaBHbIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep MOMOJHEHUH K O0OIIed cHucTeMe MNPEIMETHBIX 3HAHHWI) OKAa3bIBalOT BIIUSHUE
CMEXHbIe NpeaMmeTsl. Tak, HalpuMmep, B COJAEPKAHMM IpeAMETa Ui KJIACCOB XUMHUKO-
busudeckoro nmpoduist 60JbIIOe 3HAUCHHE OYTyT UMETh JJIEMEHTHI y4eOHOT0 MaTepuasa o
oOmiet xumuu. llpu m3ydeHuu npeamera B JaHHOM cliyyae akLEHT OyJeT ciaenaH Ha
OOIIIHOCTh METOJIOB MMO3HAHMSI, OOITHOCTh 3aKOHOB U TEOPU B XUMHUH U B (DU3UKE: ATOMHO-
MOJIEKYJISIpHAsE Teopust (MOJIEKYJisipHasi Teopusi B (U3UKE), 3aKOHBI COXPAHEHUSI MAacChl U
DHEPIUH, 3aKOHbI TEPMOJMHAMUKH, DJIEKTPOJIN3a, IPEACTABICHHUS O CTPOCHHH BELIECTB U
Ipyroe.

B TO Xe Bpems B COAEp)KaHMM NpeaMeTa Ijisi KJIACCOB XHMHMKO-OMOJOTHYECKOTO
npoduiis OONbIIMK yAENbHBIA Bec OyIeT MUMETh OpraHuyeckas xumusa. B sToMm ciydae
MPEIOCTABISAECTCS BO3MOKHOCTD AJig 00Jiee OOCTOATENLHOIO PACCMOTPEHMS] XMMHUYECKON
OpraHM3aIy KJIETKH KaKk OMOJIOrMuecKON CUCTEMBI, B COCTaB KOTOPOU BXOMST, K IPUMEPY,
TaKHUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMUAbI, OCJIKH, YIII€BO/Ibl, HYKJICHHOBBIC KUCIIOTHI U
npyrue. [Ipu 3TOM 3HaHUSA O COCTaBE U CBOWMCTBAX NPEACTABUTENICH OCHOBHBIX KJIACCOB
OpraHUYECKHX BEILECTB CIIyKaT OCHOBOM JJIsl U3YUYEHUS CYITHOCTU MPOLECCOB POTOCUHTERA,
JbIXaHWs, TAIIEBAPEHUSL.

B nmnane ¢opMupoBaHus OCHOB HAyYHOTO MHPOBO33PEHHSI, OCBOCHHS OOIICHAYYHBIX
METOJIOB TO3HAHUS M OIbITAa MPAKTUYECKOIO MPUMEHEHMS HAy4YHbIX 3HAHUM H3y4YECHHE
npeaMera «XuMUsS» Ha YrIIyOJIEHHOM ypOBHE OCHOBAaHO HA MEXIPEAMETHBIX CBS3SIX C



yu4eOHBIMU TMpEAMETaMH, BXOISIIMMU B COCTaB MpEAMETHBIX obmactell «EcTecTBeHHO-
Hay4YHBIE TIpeIMeThD», «MaTemaruka u nHpopMaTuka» u «Pycckuit sI3bIK U TUTEpATypay.

[Ipu uzyyeHnn yueOHOro npeaMera « XuMus» Ha yrilyOJIEHHOM YpOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oodiiero oOpazoBaHus (Ha 0a30BOM ypOBHE), 3ajadcit
NEPBOCTENEHHON 3HAYMMOCTHU SIBISIETCSI (JOPMUPOBAHUE OCHOB HAYKH XMMHH Kak oOjacTu
COBPEMEHHOIO €CTECTBO3HAHMSA, IPAKTUYECKOW JAEATEIBHOCTH YEJIOBEKA W OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyNbTypbl. Perenue 3Toil 3amaun Ha yriayOJIEHHOM YPOBHE
U3YYEHUS IPEIMETa MPEATOoIaracT peaau3alnio TAKUX LeJIel, KaK:

dbopMHpoBaHHE  TMPEACTABICHUN: O  MarepualbHOM  €IUHCTBE  MUDA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJIEHUU IIPUPOJBL, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HAayK U €€ Beaylleld poJihi B OOECIEUCHUH YCTOWYMBOIO Pa3BUTHUS
YEeJIOBEUYECTBA: B PEIICHUU MPOOJIEM PKOJIOTHYECKOU, SHEPTrEeTUUECKOU U MUIIEBOM
0€30MacHOCTH, B Pa3BUTHUU MEAUIMHBI, CO3JJaHUM HOBBIX MAaTE€pPUATIOB, HOBBIX
HMCTOYHUKOB JHEPTUU, B 00ECIEUEHUU DPAIIMOHAIBLHOTO MPHUPOJONOIb30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33PEHUSI M OOIIEH KyJIbTYypbl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbI0 M MPUPOTHOMN
cpene;

OCBOCHHME CHCTEMbl 3HAHUHU, JIEKAIIUX B OCHOBE XUMHMUYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI Mupa: (DyHIaMEHTAIbHBIX TMOHSATUH, 3aKOHOB H
TEOpU XHUMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHM BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM,  HOHHO-MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTSX ITPOTEKAHUSI XUMUUECKUX
peakiuii, 0 XUMHUYECKOM PABHOBECHH, PACTBOpPAX W AUCIEPCHBIX CHUCTEMax, 00
OOITMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO MIPOU3BOJICTBA;

dbopmMupoBaHUEe y OOYYAIOIIMXCS OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAHHOCTU
CUCTEMHBIX XMUMHUYECKHX 3HAHUU i1 OOBSCHEHUS KIIIOYEBBIX WJeld U mpoliieM
COBPEMEHHOU XUMUH, JJIsi OOBSICHEHUS W MPOTHO3UPOBAHUS SIBICHUMN, MMEIONTUX
€CTECTBEHHO-HAYYHYIO TPUPOJY; TPAMOTHOTO peIIeHUs MpoOJeM, CBSI3aHHBIX C
XMMHUEN, IPOTHO3UPOBAHMSA, AHAIM3a U OLEHKM C MO3ULMUH DKOJOTHYECKOU
0€30MacHOCTU TOCJICICTBUH  OBITOBOM UM  IPOU3BOJCTBEHHOW JI€ATEIHLHOCTH
YEJIOBEKAa, CBSI3aHHOM C XHMMHUYECKMM MPOU3BOJICTBOM, HCIIOJb30BAHUEM U
nepepadOTKOMN BEIECTB;

yrayOfieHrne MpeCTaBICHUN O HAay4YHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX IS
NPUOOPETCHUS YMEHUN OPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHHUS
XUMUYECKUX SIBJIECHUN, UMEIOIIUX MECTO B PUPOAE, B MPAKTUYECKOU IEATEIIBHOCTH
Y TIOBCEIHEBHOM KU3HU.

B mnnane peanuzanuu mepBOOYEPETHBIX BOCIUTATENBHBIX U Pa3BUBAIONIMX (YHKIIUI
LEJIOCTHON CUCTEMBI CPETHETO 00111er0 00pa30BaHus MPU U3YUECHUH MTpeaMeTa « XUMUs Ha
yri1yOIE€HHOM YpOBHE 0COOYIO aKTyaJlbHOCTh IPHOOPETAIOT TaKUE 1IENIN U 334U, KakK:



e BOCHHUTaHHE YOCKIEHHOCTH B ITO3HABAEMOCTH SIBJICHUW TPHUPOMIBI, YBAXKCHHUS K
IIPOIECCY TBOPUYECTBA B OOJIACTH TCOPCTHUYSCKUX M MPUKIIAIHBIX MCCIEAOBAHUN B
XUMHH, (POPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIUU K OOYUYCHHIO M TTO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHUS OOIICUEITIOBCUCCKHUX IICHHOCTECH;

e pa3BUTHEC II0O3HABATEIBHBIX HWHTEPECOB, HWHTCIUICKTYAJIbHBIX M TBOPYECKUX
CTIIOCOOHOCTEH 00yuaronuxcs, GopMupoBaHUE Y HUX CO3HATEIILHOTO OTHOIICHHS K
caMO00pa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHUIO YCIICITHOW
po(heCcCHOHATTLHOM W OOIIECTBEHHOH NIEATEITPHOCTH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

e (opMHpOBaHWEC YMEHUH W HABBIKOB Pa3yMHOTO IPHPOJOIOIL30BAHUS, PAa3BUTHE
DKOJIOTHYECKON  KyJbTYyphl, TPUOOPETCHHE OIbITa  OOIIECCTBEHHO-ITOJIC3HON
IKOJIOTHYECKOM JIEATEITHBHOCTH.

OO1mee YHCIo0 9acoB, MPEAYCMOTPEHHBIX JIUIS M3YYCHHS XMMHUHU Ha YIIIyOJICHHOM YPOBHE
cpeaHero obImiero oopasoBanus, coctapisieT 268 gacos: B 10 kinacce — 136 yacos (4 Jaca B
Heneno), B 11 kimacce — 132 gaca (4 yaca B HEZICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl  00pa3oBaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuil ps ankaHoB, o0mias ¢popMyrina, HOMEHKIATypa 1
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XHWMHYECKUE CBOMCTBA QJIKAaHOB: PEAKLUHMHM 3aMEIICHUs, H30MEPHU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIOMNPOIAH, IUKJIO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-I0JOKEHHWE IIpU JIBOWHOM CBS3H,
noauMepusauu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBsA3b. CrOCOOBI MOMYyYEeHUSI U IPUMEHEHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuEe MOoJeKylIbl Oen3ona. dusmyeckue CBOICTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoOaelCcTBHE MUTAIOTCHAIKAHOB C MAarHue€M M IIUMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/1a B OPraHMUECKUX BELIECTBAX, OJIYYCHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaime opranuieckue coeJUHEHHS.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJOpOoIHBIE CBSI3M MEXKIY MOJIEKYJIaMU CIIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEaKIIUK 3aMEILIEHUS], B3AUMOJIECTBUE C OPTaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIbI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anbleTu0B, KAYECTBEHHbIC peakluu Ha aibaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIENbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3UM MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTUHOBAsA, OJICMHOBAS, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUecKue U XUMUYECKHUE CBOMCTBA KUPOB: TUIPOITIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE W MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHenue. [lomucaxapuasl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEIJUTIOIO3BI: TUIPOIU3, MOTydeHrue 3(pupoB memttoiao3sl. [lonsarre o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), xumMuueckue CBOICTBAa pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:kale OPraHnyeckne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psgaa. CTpoeHUe aHUJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiiuu Ha aHwinH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3nyecKkue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie MoauMepbl. llepBuyHas, BTOpUYHAsT M TPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OKCICPUMEHTAIbHBIX 33Ja4 0 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3ALIUH, CPEIIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3IaraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnsie 3anaum.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIU UCXOTHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIIMYUHBI, €JIMHULIBI U3MEpPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
doTtocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPBI, HYKJIEUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4EHNE NEPUOANIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBsa3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HaceleHnnsie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtamioruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTalin3aTtopa, MOJAEIU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilomydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alloreHoBOAOpOIbl. BaxkHelmme Kuciaopoacoaepxaiiue
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYecKue U XMMHUYECKUE CBOMCTBA M NMPHUMEHECHUE KHUCIOpPOAA M
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [[puMenenune cepol U €€ COeTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHHEe B NpuUpoAe. AJIOTPONHBIE  MOAM(PHUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil cucteMe XMMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHui  metamwioB.  OOmue  crmocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTtpuii u kanuii: nonyudenue, Gpu3nueckrue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE NPOCTBIX BEIIECTB U HUX COECIMHEHHI.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi XapakTepUCTHKa MeETauIoB 1N0004YHbIX mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOMCTBA JKejie3a M ero coenuHeHuil. OKCuapl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YeHUE KOJUIEKUUH «MeTalulbl M CIUIaBbD», B3aUMOJIEUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJECHCTBUE TUIAPOKCUIOB ANOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlexkapcTBeHHble cpenctBa. [IpaBuiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuma
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO, KepaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEIIECTBA, MACCOBOU JTOM U MOJIIPHOM KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TMOHSITHH, MPUHATHIX B OTJAEIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIHs, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMbIEe, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEAECTICHHIO; HATMYNE MOTUBAIUNA K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOM M MPAKTUUYECKON JesATEeTbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax H MOpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TMPUHAMATH MOTHUBBI, HAMEPECHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMHU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYyAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIMOHAIEHOTO MPUPOI0TI0JIb30BAHMS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY’KarolleM MHUpE Kak O €JUHCTBE IMPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepHaIbHOW KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX MpobiIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM KU3HH KaXKIOTO iieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUHM JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyia, ypaBHEHHE XUMUYECKON PEaKITun



— TIpU pEIICHUH Y4eOHBIX TO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHHUS BEIECTB U XUMHUYECKHUX
peaxkuuu;

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

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 33]1a4, TPUMEHEHUIO PAa3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHSITh PA3IUYHBIE METOJBI MIPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XMUMUIECKOM
uH(popmaluen: NMpUMEHITh MEeXIpeaMeTHble ((PU3nYecKkne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk1aeMON TEMBI B XOZ€ TUAJIOra U/ UK
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIIyOIEHHOM
YpOBHE Ha ypOBHE CPeAHETO 00Iero o0pa3oBaHusl BKIIOUYAIOT Crienu(pruaecKue s
y4eOHOTO MmpeaMeTa « XMMHUS» Hay4dHbIC 3HAHHSI, YMEHHUS U CIIOCOOBI JICHCTBHI 11O
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJIBI JEATCILHOCTH ITI0
MOJIYYCHUIO HOBOTO 3HAHWS W TPUMCHCHHWIO 3HAHWKW B PA3JIMYHBIX y4eOHBIX
CUTYaIlMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBA3AHHBIX C XuMue. B
mporpaMme MO0 XHMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUICHUS.

10 KJIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(OpPMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SJHEPTeTUYECKON 1
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHaJOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJIHOM CpELE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToOMHbBIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasled, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuogmueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHUS OPTaHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NNOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHI; IPEACTABICHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUWid, TEPMOJMHAMHYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIM 3dexTri, opueHtanTsl | u |l pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIa, epepadboTKU HEDTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY NIl COCTABJIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMUYECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTAaBJIEHUS



AJIEKTPOHHOrO OajmaHca JTHUX pEaKkIuil, peakiuii HMOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHHUM: yCTAHABIMBATH MPUHAIJIC)KHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIeTrull, aneTaabIerujl, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJJlaHuH, MalbTo3a, (PPyKTO3a, aHWJIUH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUSl OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHUYECKUX COEIMHEHUAX (KOBAJIEHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpPraHMYECKHUX BEIIECTB: AIKAHOB, UKIOAIKAHOB, AJIKEHOB, AJIKAINEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETUOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUH U AMHHOB,
AMUHOKHUCIIOT,  O€NIKOB, yIJeBOAOB  (MOHO-, JHM- M  TOJIMCAXapHIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHMX PEAKUUA C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKT€pPHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), COCOObI €ro NepepadoTKU U MPAKTUYECKOE
MPUMEHEHHUE TIPOYKTOB NEPEpadOTKU;

c(OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAyYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hOpPMHUPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIlNHA MBICITHUTEILHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XUMUYECKUX PEaKIIil;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUH: POBOJAUTH PACUETHI IO XUMUYECKUM (PopMyiam
U YPaBHEHUSM XUMUYECKUX PEAKIMi C UCMOJIb30BaHUEM (DU3UYECKUX BEIWYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHYECKOH (OopMyIibl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, IIOTHOCTY Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3aHHOM ¢ repepaboTKOM BEIIECTB,
WCITIOJIb30BATh MOJYYEHHbIE 3HAHUS JJII IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYalIUsIX, CB3aHHBIX C XUMHEMH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TOJIydeHHE W H3yYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pAa3MYHBIX KIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
O0e3zomacHoro oOpamieHusi ¢ BEUIeCTBaMU M J1a0OpaTOpHBIM OOOpPYIOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEUCTBUS HA >KHUBBIE OPTraHU3MBbI
ONPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci mokaszaresns [T/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HaydHAs
JUTEpaTypa, CpeicTBa MaccoBOM nHpopManuu, IHTepHET U apyrue), KpUTUYECKU



aHATM3WPOBATH XUMHUUECKYI0 HH(POPMAIIHIO, TTIepepadbaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.

11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOImas u HeopraHudecKas
XUMUSD OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEIICHUH MPOOJIEM SKOJOTMYECKOM, PHEPreTUUEeCKON M IHIICBOM
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE MOHATUS — XUMUUYECKUH DJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PeIIETKa, XUMHUYECKas peakius, pPacTBOpP, JJICKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKkiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOIUTHUYECKON IHUCCOLMAINHU, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpeBpaICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMS MPUUUHHOCTU
U CUCTEeMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIC TIPEACTaBICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XHUMHYECKHX PEaKIUHd, TEPMOJUHAMHUYCCKHX H
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY W MPAKTUYECKOW MACATEIHHOCTA YEJIOBEKAa, OOIMUX HAYYHBIX
MPUHIUAIAX XUMUYECKOTO ITPOU3BO/ICTBA;



c(OpPMHUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPHU3HAKU MOHITUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U WX MPEBPAILECHU;

C()OPMUPOBAHHOCTh YMEHMsI HCIIOJI30BATh XMMHMUYECKYI) CHMBOJIUKY IS
cocTaBieHUsT (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHA,
VOHHAs, METaJUIMYeCKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW pElETKU
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XUMHUYECKOW CBSA3M U THUIA KPUCTAIUIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIUHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyromux BELIECTB, TEIJIOBOMY 3(PQEKTy peaklu, U3MEHEHHIO CTEleHEn
OKHCIJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaju3zaTtopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHMS M KpPUTEpPUM s  KiIaccU(pUKAIIU
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa [I.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYPOBHU», «S-, P-, d-aTOMHbIC
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMUYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYILLIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXIY HEOPraHWYECKHMH BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCJIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIEHHS AJNEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOrO OOMeHa IyTEM COCTaBJIEHMSI MX IOJHBIX U



COKpPAlIEHHBIX  MOHHBIX  YPAaBHEHWH;  PpEAKUMM  TUAPOIU3A;  PEaKLHu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUU C YYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHimn Jle [larense);

chOpMHPOBAHHOCTh yYMEHUSI XapaKTEpPU30BaTh XUMHUYECKUE PpEaKIIUH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIIOThI, aMMHaKa,
oOIIMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIECO00PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIILIIEHHOCTH W B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTeslsl PacTBOPOB KHUCIOT M IIEJIOYEU C
U3BECTHOM CTEMEeHbIO JUCCOLMAlMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MPUMECH ); TOJIM BBIXOJIa TPOIYKTa PEAKIINU; O0BEMHBIX OTHOIIIEHUM Ta30B;

c(OpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAMTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEJACHHWE  PEakluid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO MHAWKATOPOB, HM3YyYECHUE BIUSHUA
pa3iMyHbBIX  (PAKTOPOB HA CKOPOCTb XHMHMUYECKOW  pEaKIUuu, peIlIeHHe
DKCIIEPUMEHTAJbHBIX 3ada4 no Temam «Metaey u  «Hemerambsy) ¢
coOJII0IeHHEM TIPaBUII O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (GopMynupoBaTh LEJIb UCCIEIOBAHUS, IPEACTABIATh B Pa3IMUHOM



dbopMe pe3ynbTaThl  3KCHEPUMEHTAa, AaHAJIW3UPOBaTh M  OLEHMBATh  HX
JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIHSMHU IO BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU I€7eCO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOU
JEATEIBHOCTH B LEJIX COXPAHEHMSI CBOETO 3JI0POBbs, OKPYKAIOLIEH IMPUPOIHOU
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOIO JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILECTB, TOHUMas cMbIci rokaszaTess [IJIK;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LEIECHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelIcTBa MaccoBoi nHpopMaruu, HTEpHET U Apyrue), KpUTUUECKU
aHaJIN3UPOBATh XUMUYECKYIO HH(OpMaLHIO, IepepadaThiBaTh €€ U UCII0JIb30BAThH B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.
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padoThI padoThI pecypenr
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sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 14 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 30 1 3
Uroro no pazueny o4
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemerauier 38 3
2.2 MerTamnel 30 2
Wroro mo pazneny 68
Paznea 3. Xumnd u :Knu3HbL
31 Metoap! T03HaHUS B XUMUU. XUMHUSI U 10
JKU3HB
Hroro no paszneny 10
OBHIEE KOJIMYECTBO YHACOB I1O
1 136 4 8

[TPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipeamer 1 3HaUeHUE OPraHUYECKON XUMHH,
IpeJICTaBIEHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHI/I‘IGCKI/IX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHMS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

9-10

Bunsl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

[IpencraBienue o KnaccuPpuKaIum u
cucrematnueckas Homenkiatypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHUU




11

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

12

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

13

14

dusnyeckue U XUMUYECKHE CBOWCTBA
AIKAaHOB

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTyYEHUS ¥ IPUMEHEHHUE aTKaHOB

15

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

16-17

Pemenue pacuéTHbIX 3aa4 Ha OIpeIEIICHHUE
MOJIEKYJISIPHOM (pOPMYJIbl OpraHUYECKOTO
BEIIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOZSAIINX B €70 COCTAB.
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TEME

18

AJIKEHBI: TOMOJIOTHYECKHH psif, oOmas
dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKTypHas U HUC-TPaHC-U30MEpUs
AJIKEHOB

19

dusnyeckre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

20

CnocoObl MMOJIy4CHHA U MPUMCHCHUC aJIKCHOB




[IpakTuueckas padora Ne 1 o reme

21 "[TonydyeHue 3TUSICHA U U3YYEHUE €T
CBOMCTB"
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
22-23 MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILECTBA
AnKagueHsl: CONPsHKEHHBIE, U30JIUPOBAHHEIC,
24 KymyiupoBaHHbIe. OcoOeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS
XVMHYECKUE CBOKWCTBA CONPSKEHHBIX
25-26
JMEHOB
97 CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKaJINCHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias
28 ¢dopmya, HOMEHKIAaTypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHME MOJIEKYII,
¢duznyeckue cBoicTBa
29-30 XHUMHUYECKUE CBOMCTBA aJIKMHOB
31 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b
32 CrniocoObl 1osy4eHus U NpUMeHEeHue
AJIKUHOB
33.34 Pemenue 3anau: pac4€Tbl O ypaBHEHUIO
) XUMHUYECKON PEAKINU
35-36 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
) TeMe
ApEHBI: TOMOJIOTHYECKUH psiJ, 0O1Iast
37 dbopMyIa, HOMEHKJIaTypa. DJIEKTPOHHOE U

MMPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYJT




OcH30J1a ¥ TOJTyoJa, UX (U3HUECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

38-39
3aMelleHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

40 MIPUCOEIMHEHHUS], OKHCIIEHUE TOMOJIOTOB
Oenzona

41 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA
Pemenue pacuéTHpIX 3aa4 Ha OIpe/IETICHHUE

42-43 MOJIEKYJISIPHOM (HOPMYJIIBI OPTaHUIECKOTO
BELIECTBA

44 CrniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB

45-46 ['enetnueckas CBsA3b MEXKIY Pa3IMUHBIMU

) KJIACCaMHU YTJIEBOJOPOIOB

Pacuérbl o ypaBHEHUSAM XUMHUYECKUX

47-48 peakiuii. Cucremaruzaius u 00001IeHEe
3HAHUU 10 TEME

49 [Tpupoauslii ra3. [TonyTHble HeTAHBIE Ta3bI

50 KameHnHbIi1 yrosp 1 IpOIyKThI €70
nepepadboTKu

£1.59 HedTb 1 ciocobs! e€ mepepaboTKH.
[Ipumenenue npoayKToB nepepadoTku HehTH

53.54 I'eneTnueckas cBsA3b MEKIY Pa3IMUHBIMU
KJIaCCaMM YIJIEBOJOPOOB
["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB:

55 3JIEKTPOHHOE CTPOEHHE; PEAKIINN 3aMEIICHUS

rajJorcHa




56

JleiicTBue 11e04uei Ha
rajoreHInpou3BoAHbIe. B3auMopeiicTeue
JUTAIOTCHAIIKAHOB C MarHUEM M [IHHKOM

57-58

59

60-61

62

CucreMmaru3anus 1 0000IIeHNe 3HAHUH 110
pazneny "YrieBonopoasr"

KoHnTponbHas pabota 1o teme
"Yraesogopobr"

[IpenenbHBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBaA

XHUMHUYeCKHe CBOMCTBA MpCACIbHBIX
OJITHOATOMHBIX CIIMPTOB

63

64

65

CriocoObI mosTydeHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIHPTOB

[TpocTeie adupbl: HOMEHKIIATypa U
U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaTtoMHEIE CIIUPTHI: STUJIICHTIIMKOJIb 1

TIIALEPHUH, UX (PU3UYECKHE U XUMHUECKUE
CBOMCTBA

66

CrniocoObl 1osty4eHus U IpUMeHEeHue
MHOT'0QTOMHBIX CITUPTOB

67

68

DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

XuMuyeckue cBoiicTBa (heHoa

69

Cnioco0sI ToTydeHus U mpuMeHeHne peromna




70

[IpakTuueckas padora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe
"Crupthl ¥ heHoNBI"

71-72

73

74

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOM IPYIIIbL;
TOMOJIOTHYECKHUE psifbl, 00mas Gpopmyia,
M30MEpHUs U HOMEHKJIaTypa

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKuu MpUCOCINHCHUA

75-76

PeaKHI/II/I OKHCJICHUS U KQYCCTBCHHBIC
pe€aKiuu aJIbJACTUA0B U KETOHOB

77

78

Crioco0blI MOTy9eHHUS aTbJICTHIOB U KETOHOB
OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE
KHUCITIOTBI, 0COOEHHOCTH CTPOCHHS HX
MOJIEKYJT

79-80

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUEcKue CBOMCTBa

81-82

83

84

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMUCTB MypaBbUHOM
KUCIOTHI. MHOT00Opa3ue KapOOHOBBIX
KHUCJIOT

Oco0OeHHOCTH CBOICTB: HEMPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THPOKCHUKAPOOHOBBIX




KHUCJIOT. Hpel[CTaBI/ITeJII/I BBICIIHUX
Kap6OHOBBIX KHCJIOT

85-86

87

[TonsiTHE O IPOM3BOAHBIX KAPOOHOBBIX
KHCIIOT

CniocoOblI MosTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

88

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obrrast hopmysia, U30MEpHUs 1 HOMEHKJIATypa

89

90-91

92

DduU3nYeCcKue U XMMUYECKUE CBOMCTBA
3¢upoB

Pewienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMHUYECKON peaKIiiu, Ha ONpe/IeIeHUE
MOJIEKYJISIPHOU (POPMYIIBI OPraHMYECKOTO
BEIIIECTBA

[Tpaktuueckas padora Ne 3. Pemienue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"KapOoHoBsle kuciotsl. CroxkHbie 3¢pupst”

93

Kupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (TUIPOIIU3)

94

95

96-97

Oco0OeHHOCTH CBOICTB KHUPOB, COJIEPKAIINX
OCTaTKH! HETPEACIIbHBIX JKUPHBIX KHUCIIOT.
JKups! B ipupone

MBpia Kak COJIM BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX Moroulee aeucteue. [lonstue o
cuHTeTHYeCKnX Motomux cpeactrax (CMC)
I'eneTnyeckas cBsI3b yriae€BOJOPOAOB U
KHCIJIOPOJCOAECPKAIINX OPTraHUYECKUX
BEILECTB




Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

98-99 .
peakuuii
100- CucremaTtu3zaiys U 0000IICHHE 3HAHUN 10
101 TEME
OO61mas xapakTepuCcTHKa YTIIeBOJI0B U
102 KJ1accU(UKalus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)
103 Momnocaxapubl: (hu3nuecKrue CBOMCTBa U
HAaxXO0’JICHUE B MIPUPOJIE
104 [IpuMeHeHue rroKo3bl, €€ 3HaUYeHUE B
JKU3HEACATEIBHOCTH OpraHu3ma
Hucaxapupl: caxapo3a, MajabT03a U JIAKTO3a.
105 HaxoxaeHue B npupojie 1 IpUMEHEHUE
JMCaxapui0B
[Tonucaxapuasl: CTpOEHUE MAKPOMOJIEKYI,
106 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHUE
107 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacyeTHbIX 3a/1a4 Ha ONIPEACIICHUE
182 JIOJIA BBIXOJ1A MTPOIYKTA PEAKIIMU OT
TEOPETHYECKU BO3MOXKHOTO
110- CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
111 pazzaeny
KonTponbhas pabota no teme
112 "Kucnopoaconep:xaniye opraHui4eckue

coenuueHus"




AMUHBL: KTacCUpUKAIH, CTPOCHUE

113 MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa 1 (pu3nueckue cBoicTaa

114 XVMUYECKUE CBOKWCTBA ATM(PATHUECKUX
aMHUHOB

115 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

116 CriocoObl nostyyeHus 1 IpUMEHEHNE
ann(paTUIEeCKUX aMUHOB
AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Mepus,

ﬂ; ¢usnueckue cpoicTBa. OTHENbHBIC
IPEJICTAaBUTENN 0-aMUHOKHUCIIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX

12(9) OMOJI0rn4ecKoe 3HaYeHHE aMUHOKHUCIIOT.
CuHTe3 U rMIpOoIN3 NENTHI0B

121 benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

122 XUMHYECKHE CBOWCTBA OEJIKOB

) A3oTcozeprkale reTeporuKInIecKue

i 22- coenuHeHus. HykinenHoBbIE KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl pOJib
[Tpaktuyeckas padora Ne 4. Pemenue

195 HKCIEPUMEHTAJIBHBIX 33/a4 10 TEME
"A3zoTcoaeprKalye opraHun4ecKue
coenuuenus"
[IpakTuueckas padora Ne 5. Perenue

126 AKCIEPUMEHTAJIBHBIX 33a4 110 TEME

"Pacnio3HaBaHuEe OpraHUYECKUX COeAMHEHUN"




KontponbHast pabora o Teme

127 "A30TcoAepKallie OPraHUYECKUE 1
coenuHeHus"
OCHOBHBIE TIOHSATHUS XUMHH

128 BBICOKOMOJICKYJISIPHBIX COCTUHEHUN U 1
METO/bI UX CUHTE3a —II0JIMMEPU3aLus 1
HOJIMKOHICHCALUS

129- [Inactmaccel. YTunusanus u nepepadoTka 5

130 IIJIACTUKA

131 OnacToMepbl: HATYpaJIbHbIM CHHTETUYECKUE 1
Kaydyku. Pe3una
Bonokna: HatypaibHbIe, HCKYCCTBEHHBIE,

122 cuHTerndeckue. [lonumepsl cnenuaibHOro 2
Ha3HA4YEHUs
[IpakTuueckast padora Ne 6. Pemenue

134 AKCIIEPUMEHTAIIBHBIX 334a4 110 TEME 1
"PacniozHaBaHue miacTMacc ¥ BOJIOKOH"

135 O06o0011eHNEe U CUCTEMAaTU3aLMs U3YYEHHOTO

13 6- MaTepuaia 1o reMe "BbICOKOMOIEKYIsIpHbIE 2
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 0GpazoBaTebHbIE
padoThbI padoThsI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
37eMeHT. M30TonbI
5 CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXKAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMUYecKux 3reMeHToB 1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1

MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIAM U
nepuojam




9-10

Cucremaruzanus u 0000ILIEHUE 3HAHUN 1O
TEME

11

Buapl xumMudeckoit cBsa3u. Mexanu3MEbl
00pa30BaHMs KOBAJICHTHOU CBSI3H.
Bonopoanas cBs3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

12

13

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

14-15

BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAUNIMYECKUX PEIIETOK U CBOHCTBA
BEILIECTB

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJJIOUIHBIX pacTBOPax

17

18

HctrHHBIE paCTBOPBI: HACBILLIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHIIEHTPALIH
pacTBOpPOB

19-20

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
"MaccoBasi 10J11 pacCTBOPEHHOIO BeniecTna',
"MoJIsIpHas KOHIIEHTpaus'"

21

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB




2223 Cucremaruzanys 1 00001IECHUE 3HAHUMT 10
TEME

KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aKOH U

24 [lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
25 3aKOH COXpaHEHHUS MaCChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS] SHEPTUU PU
XUMHUYECKUX PEaKIHIX

26 TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

27.28 Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

CKOpOCTh XMMHYECKOH peakiuu, eé
29 3aBHCUMOCTH OT pa3IHyuHbIX (PAaKTOPOB.
Karanu3s n kaTanu3aTopbl

30 ['oMoreHHbIe U reTepOreHHbIE peaKuu

ITpakTuyeckas padora Ne 1 mo teme "BnusHue
31 pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOHN peakiun”

32.33 OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

[IpakTueckas padora Ne 2 o reme "Bnusinue
34 pa3anyuHbIX (PaKTOPOB Ha MOJOKEHUE

XUMHYECKOTO paBHOBECHUS"




Dnektponutrueckas auccounanus. CuiabHbIe

35 1 ciabple AIeKTpoauThl. CTeneHb
JIHCCOIAITAN
Nonnoe npoussenenue Bojpl. Cpeaa BOIHBIX

36 pactBopoB. Bogopoanslii mokazatens (pH)
pacTBopa

37.38 I'maponus coneit. Peakiuu, nmpoTekaronye B

i pacTBOpax 3JIEKTPOJIUTOB

[IpakTrueckas padora Ne 3 o Teme

39 "XuMHUYECKHEe peakiuu B pacTBOpax
3JIEKTPOJIUTOB"

40-43 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
) Bakueiinne oKUCIMTEIN U BOCCTAHOBUTEIIN
44-45 Mertoa 37eKTPOHHOTO (3JIEKTPOHHO-UOHHOTO)

) Oananca
46-47 DNEeKTPOIN3 PaCTBOPOB U PaCIIaBOB BEILECTB
48-49 Pemrenne 3aia4 pa3inuyHbIX TUIIOB
50-51 Pemenue 3agau pa3nuyHbIX TUIIOB
52.53 Cucremaru3anys 1 0000IIeHe 3HAHUH 110
) TeMme "XuMHUYecKkue peakiuu'
54 KonTtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenue Hemetamuios B [lepuoanueckoit
&6 CHCTEME XMMHUYECKHUX dneMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. OU3NYECKUE CBOICTBA HEMETAIIIIOB
56 AnnoTponusi HeMeTauIoB (Ha IpuMepe

KHCIIOpo/ia, cephl, hocdopa u yrieposaa)




Bonopona: nonydyenue, pusndeckue u

o7 XUMHYECKUE CBOMCTBA. [ 'uipuIbI
["anorensl: HaX0X/IEHHE B IPUPOJIE, CIIOCOOBI

58-59 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA
lManorenoBonopoabl. Baxkneiue

60 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
rajloreHoB
JlabopatopHblie 1 MPOMBIILIIEHHBIE CLIOCOObI

61 MOJy4eHUs rajoreHos. [Ipumenenue
TraJIOr€HOB U UX COEAUHEHUN
[IpaxTnueckas padora Ne 4. Pemenue

62-63 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME
"T"anorensr"
Kucnopon: naboparopHble U MPOMBIILIJICHHbIE

64 CHOCOOBI OTyUYeHUs], PU3NYECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenune
KHCJIOpOJia ¥ 030HA

65 Oxcupl ¥ NEPOKCUIBI

66-67 Pemenue 3agau pa3nuyHbIX TUIIOB
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI

68 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

69 CepoBoniopof, cynbhuabt

20-71 Kucnoponcoaepxaiue coOeJUHEHUSI CEPBI.

OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI




72

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

73

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsl, PU3HUECKUE U XUMUICCKHEC
CBOMCTBAa. AMMMAK, HUTPUJIbI

74-75

76

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

[IpuMeHeHue a30Ta U €ro COeAMHEHU.
A30THBIE yI0OpEeHUS

77

dochop: HAXOKICHHUE B TIPUPOJIC, CIIOCOOBI
MOJyYCHHUSI, GU3NICCKUE K XUMHUCCKHUEC
cBorictBa. Dochuasl u hochun

78

79

Oxcunst hocdopa, pochopconepxarime
kucioTel. Comu pochOopHOH KUCITOTHI
ITpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie ynoOpeHus

80

[IpakTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIIbHBIX 3aa4 1o Teme "A30T u
dbocdop u ux coeguHeHU"

81

VYraepon: HaXoXKIEHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

82

83-84

Oxcun yriepona (I1), oxcun yriepoza (1V),
YroJIbHast KUCJI0Ta U €€ COJIU

Pemenue 3amaq Pa3JINIHbIX TUIIOB




Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

85 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMICTBA

86 Oxcup kpemuus (1V), kpeMHuEBast KHCIIOTA,
CUJTMKATBI

g7 [IpumeHeHre KpeMHHUS U €ro COSIMHEHU M.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

88-89 Pemenue 3a1a4 pa3IMyHbIX TUIIOB

90-91 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0

) teme "Hemeramibr"

92 Kontponbnas padota no teme "Hemeramibr"

93 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKLHsI OIINO0K
[Tonoxxenue metanios B [lepuogudeckoit

o4 CUCTEME XMMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

95 O6mue ¢puznyeckue CBOMCTBa METAIIOB.
[IpuMeHeHre METaIoOB B OBITY U TEXHUKE

96 CrmuiaBsl MetasuioB. Kopposust Mmetamion

97-98 Pemenue 3agau pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUYECKUH PsiJl HAPSHKEHUI

99-100  meramnoB. O0mIKE CIOCOOBI OTyUEHUS
METaJIJIOB
O6mas xapakrepucTuka MetamioB |A-rpynmnsl

101 [Tepuoanyueckoil CUCTEMBI XUMHUYECKUX

a7eMeHTOB. Hatpuii u Kajuii: 1oiny4eHue,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBRA,




MIPUMEHEHUE MPOCTHIX BEUIECTB U UX
COETUHEHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ilepruoauyeckoin cucrteMsl
XMMHYECKUX IJIEMEHTOB. Maruui u KaJblUi:

102 noJry4eHue, PU3NIecKue U XUMUIECKHe
CBOWCTBA, IPUMEHEHHE IPOCTBIX BEILECTB U
HUX COEIUHEHNN

103 XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHHS

104 AnroMuHuUi: ony4yenue, Gusndeckue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCHA U THIPOKCHIA

105 QIFOMHUHMS, TUAPOKCOKOMIIJIEKCH] aTFOMUHUS,
UX IPUMEHEHHE

106-

107 Pemenue 3ana4 pa3an4HbIX TUIIOB
ITpakTryeckas padora Ne 7. Pemenue

108 OKCIIEPUMEHTAIBHBIX 3aa4 I10 TEME
"MeTaJibl TJ1aBHBIX noArpymnmn"
OO1m1ast xapaKTepUCTHKA METAJIIOB TOOOYHBIX

109 nonrpynn (b-rpynmn) ITepuoauueckoit
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB

110- Pu3nyecKre 1 XMMHUYECKHE CBOMCTBA XpoMa U

111 €r0 COCTMHEHNH, NX IPUMEHEHHE
Baxuerime coeMHEHNs MapraHia.

Eg [lepmaHranat Kanus, ero OKUCJIUTEIbHbIE

CBOMCTBA




duznueckre 1 XUMUYECKHE CBOMCTBA JKeje3a

114 U ero coeauHenuil. [lonyyenue u npumeHenmne
CIUIaBOB KeJle3a
115 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIU U
€€ COCIMHECHNM, UX IIPUMECHEHUE
PuznyuecKnue 1 XUMUYECKUE CBOMCTBA IMHKA U
116 €ro COCIMHEHUM, UX TPUMEHECHHUE.
' 1pOKCOKOMILIEKCHI IUHKA
[Ipaktuueckas paborta Ne 8. Pemenue
117 DKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
"MeTaiibl TOOOYHBIX OArpyHH"
118-
119 Pewrenue 3anau pa3nuyHbIX TUIIOB
120- O06o0mIeHne U cUCTeMaTH3aIs H3YYeHHOTO
121 Mmarepuaina 1o reme "MeTasuisr"
122 KonrtponbHas pabota no reme "Metasibr"
123 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOppEeKIHsI OIINO0K
Ponpb xumun B obecrieyeHuN YCTOWIHBOTO
124 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX
METOJIaX UCCIIeI0BaHUS BEIIECTB
Hayunble npuHIHKITBEI OpraHU3aluu
195 XUMHUYECKOTO MTPOU3BO/ICTBA.
[TpoMblIeHHbIe CTIOCOOBI TOTYYSHHS
Ba)KHEHIITNX BEIIECTB
126 XHUMHYECKOE 3arpsiI3HEHNE OKPYKaIOIEn

CpCALI U €TO MOCICACTBUA




XuMus U 310poBbE ueoBeka. JlekapcTBeHHbIE

127 1
cpeacTBa

128 Xumus nuiy. Poias xumun B o0ecrieueHuu 1
MUIIEBON OE30I1aCHOCTH

129 Kocmernueckue u mapdroMepHbie cpecTBa. 1
berToBas xumus
XuMus B CTPOUTENLCTBE. BakHelme

130 CTPOUTENbHbIE U KOHCTPYKIIMOHHBIE 1
MaTepualibl

131 XuMus B celNbCKOM X03siiicTBe. Oprannyeckue 1
Y MUHEpaJIbHBIC yI0OPCHUS

132- Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 5

136 TeMeE

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
0TBETCTBEHHOCTHIO «[IPODAY; AkunonepHoe o61mecto «M3narenscTBo
«IIpocBemenue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumus Metoandeckoe nocodrie — 0a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a1adax,
ynpaxkaenusix. 11 xkmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposbHbIe 1 poBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpras kaura mmis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I".BBenenckas «Xumus 11 kmacc:

Hacromnpras kaura mist yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.



6. O.C.I'abpuensu, [1.B.Pemeros, U.I'.OctpoymoBa «3ana4uu o XuMHUH U
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiaacc nmoypoyHble IJIaHbl MO0 YYCOHUKY
O.C.I'abpuensua, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018ro.

8. M.A.Pa6oBa, Y.}HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Dxk3ameH, 2019r.

9. 9. O.C.I'abpuensn, N.I".ocTpoymoB «XMMUYECKUN IKCIIEPUMEHT B TTKosIe 11

Kiace»; - M.: Ipoga. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETHU
UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yautens «51 uay Ha ypok
XAMUH»

http://him.1september.ru Equnas xomnekuust IIOP: TIpeameTHas KoUIeKIus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast omumnuaa mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranmueckast XuMusi: SJICKTPOHHBIA y4eOHUK IS

CPEIHEN LIKOJIBI



http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHU: AJIEKTPOHHBIA y4eOHUK
http://www hemi.nsu.ru OTKpeITHI KOJISIK: XUMUS
http://www.chemistry.ru JluctaHipoHHas OJUMIIHAAA IO XUMUU:

TGHGKOMMYHHK&HHOHHBIfI O6p8.30B3T€JIBHLII>i IIPOCKT






