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LleHTp 06pasoBaHuMA ecTeCTBEHHOHAY4YHOro U
TexHosnorunyeckoro npopuna «TOYKA POCTA»

HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpeHEro 001Iero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit dexeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusi(DOIl COO), npencrapieHHbXx B DenepalibHOM TOCYJIapCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
y4eOHOro mnpeameTra «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE O00pa30BaTeNIbHBIE MPOrPaMMbl, H
OCHOBHBbIX TonokeHnii «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®epnepanuu Ha nepuon no 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanust ywammuxcs 10-11 xmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npoduibHOrO O00y4YeHHs, MpU3BaHO oOOecmeunTh o00Ie00pa3oBaTeNbHYI0 |
OOIIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYyME, a TaKXKe IS
MPOJOIKEHUS OO0yUeHHs B OpraHu3alusax MpodecCUOHATBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu @I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaepKaHus,
pe3ysbTaToB OOydYeHHUS M TpPeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alusi KOTOpoWh oOecreurnBaeT
MOJIyYeHHE NPEACTaBICHUS O LEeNAX, COJAEpX aHuu, OoOIIed cTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHS 00YJarONTUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJesieHre: MPUHLUIOB CTPYKTYpPUPOBAHUS W TOCIEI0BATEIbHOCTU
U3y4YeHUs y4eOHOro marepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (POPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI M OIEHKM 0Opa3oBaTeNIbHBIX IJOCTHKEHHM OO0yJarommxcs B
paMKax HTOroBOM arrectaliud B (GOpME €IMHOI0 TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.



[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHME, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpesieieHUe M CTPYKTypUpPOBaHHE €ro IO KilaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT IMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e TpemjaraeT MPUMEPHYIO MOCJIEN0BaTeNbHOCTh HW3YUYEHHA Y4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yYeHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTesbHON
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHbIX  JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM TMO3UIMSAM B IMPOrpaMMe MO XUMHUU TPEIYyCMOTpEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIEHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MpeameTa
«XuMHs» OCTAaETCs BO3MOXXHOCTH BbIOOpa €ro BapUAaTUBHOW COCTABJISIOLIEH,
KOTOpasi JOJKHA OMpPENesThCsl B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyajdbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYCHUH TIPEIMETOB 0a30BOro M yriayOJIEHHOTO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYyYEeHHUST Ha YpPOBHE CpeAHEero oOIero oodpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO U3Y4YCHHUS HANpaBJICH Ha pealn3aIuio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YeHHS  XMMHYECKOTO
oOpa3oBaHus B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPraHMU3AIMIX CPeIHEro mpodecCHOHATHLHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIONINUXCS, BEIOPABIIUX OMPENEAEHHBIN MPOohUITh
oOy4eHHsl, B TOM YUCJIE C MEPCIIEKTUBOMN MOCIEIYIONIET0 MOJIYYeHUs] XMMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPeAHETro 001mero oOpa3oBaHUS



U3ydeHue ImnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TakKe Ha pelieHue 3a/ad
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOYyYaroluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHAU3AlUKA y4eOHOTO Tpyla U
00OOIMIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckasi Xxumusi». [lpu onpeneneHnu noaxo/10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP’KaHUA 3TUX KypCOB B MpPOrpaMMe MO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusx 0a30BOTO W YIIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEJIUYCHHS OO0BEMA 3HAHUW O XHUMHYECKHUX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIU, paCCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKON KUHETUKHU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKMX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHMUYECKUX MPEJICTABICHUSAX O CTPOCHUU aToMa. XMMHUYECKas CBS3b
OOBSCHSETCS] C TOUYKH 3pEHHUS YHEPTreTUYECKUX U3MEHEHUN TIpH €€ 00pa30BaHUH U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHHs] MEXaHU3MOB e€ oOpaszoBanus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JEKTPOJIU3€E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUU PEAKITMOHHOW CTIIOCOOHOCTU
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIPocaM 00 AJIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS M3YUEHHUSI JJIs KIacCOB onpeaenéHHoro npodus (riaBHbIM
oOpa3zoM Ha WX CTPYKTypy U XapakTep JOMOJHEHWA K oOIeld cucreme
MPEIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHUE CMEXKHBIE TIpeIMEThl. Tak, Hampumep,
B COJIepKaHUM TpEeaMeTa NIl KJIacCOB XUMUKO-(pu3myeckoro npoduiis 00b110€e
3HaueHHue OyIyT MMETh AJIEMEHThl y4eOHOTro maTepuasia mo odmei xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAHHOM CJyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB M TEOPUW B XUMUU U B (PU3UKE: aTOMHO-



MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHBI COXpPaHEHUS
MacCbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO ke BpeMa B COAEpKaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTH A Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTH U Apyrue. [Ipy 3ToM 3HaHMA O COCTaBe M CBOWCTBAX NPEACTaBUTEINIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJIOB TO3HAHHUSA U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH IIpEeJIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHHUA, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearonaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBONM 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPI'UH, B
00eCIeyeHnn paluoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBl 3HAHHM, JISKAIIMUX B OCHOBE XHWMHMYECKOH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATUM, 3aKOHOB W TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHHUUA O
CTPOCHMU BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U



KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUSI XMMHUYECKUX pPEaKIui, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o0uux
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYCCKUX 3HAHWU 711 OOBSICHCHUS
KJIFOUEBBIX HJIEW W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaIHM3a U OIICHKHU C MO3HIINI KOJIOTHYECKOU 0€30IMaCHOCTH MOCIEACTBUI
OBITOBOMI M MPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  HAay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMHsD» Ha  YyrIyOJN€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOKCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XMUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, HHTCIUICKTYaIbHBIX H TBOPUYCCKUX
criocoOHOCTe oOydaronuxcsi, (OpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCTIEITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE IKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JIJISl U3YUEHUS] XUMHUH Ha YTIyOJIEeHHOM
YpOBHE cpejaHero obiiero odpazoBanus, coctaBiser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMHU.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXXHOCTM aToma YIVIEpOJa. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAUHEHMSIX. THUMbl THOPUAM3AIMM aTOMHBIX OpOuTasen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHBINA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexTpodue.

Teopust crTpoeHuss opraHuueckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COENMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNIbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHA,
ckenetHass. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o KilacCU(pUKALMKM OpraHMyYeckux BewiecTB. IlloHsTHe O
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIIUHA B OPTAHUYECKOW XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualiaMd Ha HUX
OCHOBE, OMNBITHl [0 MPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAaHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, LIUKIN3ALNK, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEIICHHS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOreKcaH) LUKIoaJIKaHOB. CHocoObl MOJy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMosiorudeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SP*-
ruOpuan3anysi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepusa. Dusnyeckne CBONCTBA  AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIIEHUS B O-TMOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peakiMi Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYeHUsI U MPUMEHEHHUE aJIKaJUeHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XVWMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUWs,  JIUMEpHU3aluud U
TPUMEPHU3ALNHU, OKUCIICHNs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psii apeHoB,
obmiast popmyIia, HOMEHKIIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHHs B O€H30IbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKale, peakuud MNPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupoia. CrnocoObl MOIyYeHUS U
IIPUMEHEHUE apOMAaTUYECKHUX YIIIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPErOHKa, KPEKUHT (TEPMHUYECKHUM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIHU3.
[TpoaykTtsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTrueckas CBA3b MEXIY PA3TMUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJlOTéHa Ha TUAPOKCOrPyNNy, HUTPOrpynny, LHAHOTPYIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HATIKAHOB C MArHUEM WM LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJIHOM BOJBI, pacTBOpa Ie€pMaHraHaTa Kajlus, B3aMMOJEWCTBUE alleTUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUE
yriaepoja U BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyekuusmMu «Hepts» n «Yromby, c
oOpasamu IJIacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YII€BOAOPOA0B U FaJIOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoaconepaxaiue opranuieckue coeJUHeHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psnu, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MPEeNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMHU CIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMM 3aMEIICHUs, JerUApaTalid, OKHUCIEHUS,
B3aMMOJCHCTBHE C  OpPraHMYECKMMHU U  HEOPraHUYECKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroaromMHbie CHUPTHl — STUJICHIIMKOIb W IinLepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiuss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonbHOTO siapa. Puszndeckue cpBoiicTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX
cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crnioco06bI osryueHust U npuMeHeHue gperomna. GeHonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJeruioB U KETOHOB, 0O0IIas



dbopmyna, uzoMepusi U HOMEHKJIaTypa. DPuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTMJAOB M  KETOHOB:  pEaKUuu
npucoeguHeHus. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha aTbICTHU/IbI.
CriocoObI IOJTydeHHs ¥ IPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIC KUCIOTH. OCOOEHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCJIOT. BoOIOpOjHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peaknus dTepuuKaliyd, peakuu ¢ yJacTHEM YTIEBOJAOPOJIHOTO paarKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JUHONIeH08as KUcAoThl. CrlocoObI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psia, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHCJIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nUecKue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1ieiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEMpPEIETbHBIX JKUPHBIX KUCIOT. JKUPBI B TPUPO/IE.

MpbLT4 Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukainus yrieBonos (MOHO-, AU-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3nUecKue CBOMCTBA W HaxoXKjaeHHE B Ipupojae. dorocuHTes.
XUMHUUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBarmye 1 HEBOCCTAHABIUBAIOIINUE AUcaxapuabl. ['uaponmns
nucaxapunoB. Haxoxaenue B mpupose u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTEH W newnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKHUE
CBOMCTBA KpaxMalsla: THAPOJIN3, KAYECTBEHHAS PEaKIusid C HMOJAOM. XHUMHUYECKHUE
CBOMCTBA IEIUTIOJIO3bI: TUAPOJIU3, MOdydeHue 3(upoB 1emumono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TATHBIN HIENK).

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUM:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMU Ha aidbAeruibl (C TUAPOKCHIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memu(ll)), peakmus raunepuHa



rugpokcuiom meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJEICTBHE pacTBOpa INOKO3bl ¢ ruapokcuom menu(ll), Bzanmoneiicraue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIEPUMEHTAIBHBIX 3a/1a4 1o teMam «ChnupTel u
denonsr», «KapoonoBsie kucaoThl. ClioKHBIE 3QUPBD).

A3oTcoaepxaliue OpraHuyecKue coeuHeHMs.

AMUHBI — OpraHUYecKue MpOU3BOJHbIE amMmmHuaka. Kiaccudukanus aMUHOB:
anndaTuyeckue W apoMaTUYECKUe; IEPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (U3HUECKHEC
CBOMCTBAa. XMMHUECKOE CBOWCTBA al()aTUIECKUX aMHUHOB: OCHOBHBIEC CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomaTrudeckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsHUE TPy aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJly4YEeHUS M TPUMEHEHHE anu(aTHUecKux amHuHOB. llomyueHue aHunMHaA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMeHnknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA AMHHOKHUCIIOT.
XYWMHYECKHE CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX OpPraHUYeCKHX
COCMHEHHUM, peakuusi MOJMKOHACHCAllUKM, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX MPEBpAIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKH, pElIeHUWEe OHKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3zoTcomepkalpe ~ OpraHhdyeckue — coeaumHeHuss» U «PacmosnHaBanume
OPTaHUYECKUX COCIUHCHUI.

BbicokoMoJIeKy/ISIPHbIE COeITMHEHUS.

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

[TomumepHble Mmatepuanbl. [lmacTMaccbl  (MOMMATHUIIEH, MOJMITPOIIMIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noaudTUIEeHTepedTanar). Yunuzanuus u nepepaboTKa MIacTHKA.

DnacTomepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIAaBCAH).



[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérurle 3amaun.

Haxoxnenue MonekymsipHOW (GOpMyIbl OPTraHMYECKOTO COCIMHEHHS II0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEOUHEHUs 10 Macce (00bEMy)
MPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuy W/UIUW HCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOpMYIIbI
OpraHWYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUsI, OMpeeeHUEe JO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kjacce OCYIIECTBISICTCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUN, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJIEHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHHUE.

dusznka: Marepus, aroM, DOJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
OPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEJIUYUHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: kjeTka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nObIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMAeMbIe, TOILIUBO.

TexHoNOrus: NUIIEBbIE MPOAYKTH, OCHOBBI PallMOHAJIBLHOIO MHUTaHUS,
MOIOIIINE CPEJICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA
Teoperuyeckne 0CHOBbI XUMMH.
Atom. CocTaB aTOMHBIX sijiep. XUMUYecKuil smeMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBHH U



noaypoBHHU. AToMmHbIe opOuTanu. Knaccudukaims XuMHIeCKUX 3JEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DneKkTpoHHBIC KOH(HUTYpaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPUIIATETBHOCTD.

[leprognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBa3b NMEPUOIUUECKOrO 3aKOoHA U Ilepuoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUSA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuoaaM. J3JHAYEHUE
nepuoauyeckoro 3akona /[.1. Menneneena.

XuMHUeCKasi CBfA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAaJIGHTHOW CBsi3u. KpaTHble cBsizu. BogopongHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAaYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THMBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHHble pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPALIMM PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAST KOHIIEHTpanus. HaceleHnusie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamnoruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATBLHEIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMHUECKMX peakui B HEOPraHWYECKOM U OpraHu4eCcKOM
XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS W IPEBpalICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23 (PEKThl XUMUYECKUX PEaKIU.
TepMoXuMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCUMOCTh OT Pa3IN4HbIX (aKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiu. Katanus u kataau3aTopsl.

OOpatumMble U HEOOpaTUMbIE peakiuu. XuMUieckoe paBHoBecue. KoHcranra
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbl, BIMSAIONIME HA ITOJOXKEHHE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.



Dnektponutuueckas aucconuanus. CuibHble W cladble  DJIEKTPOJIUTHI.
Crenenp nucconumanuu. Cpena BOJIHBIX pPAacTBOPOB: KHUCIOTHAsl, HEWTpaibHas,
nienounas. Bonoponnsiii nmokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHA.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
Oxucnurenb W BOCCTaHOBHUTENb. [Iporiecchl OKHUCIEHHMS U BOCCTAHOBJICHUS.
BaxHeiilline OKHCIMTEIM W BOCCTAHOBUTEIM. MeTONl 3JEKTpOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
paslioKeHHe TEepOoKCHAa BOJOpoAa B MPHUCYTCTBHM KaTaiau3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOrO0 OOMEHa, OnpeiesieHUue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKUUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heoprannuyeckas xummusl.

[lonoxxenne HemetamioB B Ilepuogndeckoid CUCTEME XHUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepoaa).

Bonopon. Ilomydyenue, pusndeckne M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3HNUYECKUue U
XAMUYECKUE CBOMCTBA. | ajoreHoBOAOpOIbl. BaxkHenmume KUCIOPOACOACPIKALINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI MOTYYCHHUS
rajgoreHoB. [IpumeHenune rajoreHoB U uX COCIMHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. O@uU3NUeCKe U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCHUJIBI.

Cepa. Haxoxaenue B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(VI1). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIIOThI. [IprMeHeHne cepol U €€ COeIUHEHUN.

Azor. Haxoxmenue B mpupojsie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHI. [I[puMeHeHue azoTa
U €ro COeIMHEHHUI. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenue B mpupoae, CrIocoObl MOMydeHUs, (QU3NYECKHEe U
xumudeckue cBorctBa. Dochuapl u dochun. Oxcumsl dochopa, dochopuas
kuciota u e€ comu. I[lpumenenue docdhopa m ero coeamHeruii. DocdopHbIe
ynoOpeHus.



VYrinepon, HaxoxkAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAHU(DUKAIMU.
dusnyeckue M XUMHUYECKHE CBOICTBA IPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yraepoaa(ll), oxcun yranepona(lV), yroneHas kucimora u e€
COJIM. AKTHBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne MpOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €O
COeJIMHEHUM.

Kpemuuii. HaxoxneHnue B mpupoje, crnocoObl MONy4eHHs, (pU3MUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHnil. CTeKI10, €ro noixy4YeHue, BUAbl CTEKIIA.

[Tonoxxenue MetamnoB B Ilepuoguueckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHMS JJIEKTPOHHBIX 000J04eK aTOMOB MeTaioB. OOmiue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamwioB B OBITY UM TEXHHKE.
CruiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetamioB.  OOmue  crnocoObl

HOJTyYCHHUS METAaJUIOB: TUPOMETAILTYPI U, NUPOMETAILTYPTHs,
anexTpomeTautyprusi. Ilonstue o koppo3uu MeTauioB. CrnocoObl 3alIUTHI OT
KOPPO3UH.

OO6mas xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnyeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnomydeHue, ¢GU3MYECKUE U
XUMHUUYECKUE CBOWCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCUHEHHUI.

Oo6mast xapakrepuctuka metamioB |lIA-rpymnmer I[leprogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XUMHUUYECKHUE CBOMCTBAa, MPUMEHEHHWE MPOCTHIX BEIIECTB M HX COCAMHEHUH.
’KécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTydeHue, GU3ndecKue 1 XUMUIECKHUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOWCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

OU3UYECKME U XHMHUYECKME CBOMCTBA MapraHila M €ro COEIUHEHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranar kanus, €ro OKUCIUTEIIbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeje3a U ero coeluHeHuil. OKCUbl,
ruapokcuasl u conu xkene3a(ll) u sxenesa(lll). [Toayuenune u npuMeHeHue xKee3a
Y €ro CILIABOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHEHUM.



[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
[UHKA U €r0 COeANHCHUH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUM:
u3ydeHre oOpas3loB HEMETaJUIOB, TOpeHue cepbl, docdopa, xemesa, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKIMH «MeTalibl M CIUIaBbD), B3aUMOJCHCTBHE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pacTBOpaMU KHUCIOT U
IeJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJOPOa
U KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHUIOB AIOMUHHS W LHHKA C
pacTBOpaMH KHUCJIOT W LIEJIOUYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAUHEHUN,
«Mertaibl MIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX HOATPYIID.

XuMHuS U KU3Hb.

Posib xuMuu B oGecrieueHnn yCTOMYMBOIO pa3BUTH yeroBeuecTBa. [lonstue
O HAyyHbIX METOJAaxX II0O3HAHHWS MW METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [[poMBbIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpepl U €ro IOCIEICTBUS.
Posb xumuu B 0b6ecrieyeHNH SHEPreTHIeCcKoi Oe30MacHOCTH.

XuMusi HW 3A0poBbe uenoBeka. JlekapcTBeHHble cpencTtBa. llpaBuna
MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XUMUsl TUIIKM: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBku. Ponb xumuu B
o0ecrieueHnH MHUIEeBOM 0€30M1aCHOCTH.

Kocmernueckue u mnapdromepHsie cpenctBa. boitoBas xumus. [Ipasuna
0e30MacHOr0 MCIHOJIb30BaHUsSl MpenapaToB OBITOBOM XWMHHM B MOBCEIHEBHOMN
KHU3HH.

XVAMHSI B CTPOUTENBCTBE: BAKHEWIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuUMHS B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPACKH, CTEKIIO, KepaMHKa.
Marepuansl 11 2IEKTPOHUKHA. HaHOTEXHOI0THK.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Wid 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CIM OJIHO U3
BEILECTB HMMEET NpUMecH, Macchbl (00BEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU



KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BBbIXOAA MPOAYKTAa PEAKUUU OT
TEOPETHUYECKU BO3MOXKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpH  HW3YyYEeHUHM oO0med u
HEOpraHM4YecKor XuMHuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHHA, IPUHATHIX B OTAEIbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
TEopusi, 3aKOH, aHaNU3, CUHTE3, KiIacCU(PUKAIUS, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaJTHOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUUYECKUNA YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, HJACAIbHBIN Ta3,
(du3nYecKue BEIUYHUHbI, €IMHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPIHsl, Macca.

Bbuonorus: kieTka, opranusm, 3kocucrema, ouocgepa, MeTaboan3M, MaKkpo-
U MHUKPORJIEMEHTBI, OETIKHU, )KUPBI, YTIIEBObI, HYKJIEHUHOBbIE KHCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK DYHEPTHH B DKOCHCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHoyorus: XUMUYECKasi IPOMBILIIEHHOCTb, METAJUIyPIUsi, CTPOUTEIIbHBIE
MaTepUaJIbl, CEJIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, IUILEBAs IPOMBILIJIEHHOCTb,
(bapmaneBTUYECKast ITPOMBIIIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX
IpEnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJEKTPOHHAA
IIPOMBILJIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS» OTpPaXKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
chOpPMHUPOBAHHOCTh OMbBITA TMO3HABATEILHON U TMPAKTUYECKON JI€ITEIBHOCTU
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax M TPaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WHQOpMaAIMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUYEeCKOMY U3YyUEeHHIO Mpodeccuil pa3InyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BPEA  OKPYKaIOLIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPaKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH NPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONUXCS JAHHBIX C [EJbI0 TOJTY4YCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaaIbHOM
JIESITETbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAO0B TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

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

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU Il KiIacCU(PUKAIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakiMy — TMPU PElIeHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3ajad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XUMHUYECKHX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpMaMeil: NpUMEHSATh MeEXNpeAMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ AxaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH ITPH BBHIITOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOI IO3HABATEJIbHYIO
NEeSATENIbHOCTh, ONpezensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBAaTEeNIbCKUX 3ajad, BbhIOMpaTh HaumOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YTiyOIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CIELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
[0 OCBOEHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI E€ATEIbHOCTU
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpenMeTHble pe3ylabTaTbl OCBOEHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJIh B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30I1aCHOCTH, B Pa3BUTHM MEAMLMHBI, CO3JaHUM HOBBIX MATEPHAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAICHUS OJHEPruM TPHU XUMHUYECKHUX PEeaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUsl, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  4eJOBeKa, OOIMX  HAYYHBIX  OPUHIUIAX  XUMHUYECKOTO
POU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh UX B3aMMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPH
ONKMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHMSI XUMHUECKUX pEaKUUH U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEIECTB JUIsl WILTIOCTpaIuu
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS 10 CHCTEMaTUYECKOU
Homenkinatype (IUPAC) u nmpuBoauTh TpHUBHAIbHBIC Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCIIOTa, YKCYCHAsI KHCJIOTa, CTEAPUHOBAS, OJICMHOBAS, MAaJTbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX TNPEICTABUTENCH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMEHHS TOATBEP)KIaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHIA OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOIOPOTHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICIICHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS,

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€U — MJIs M3YUYEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKIUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKOM XUMHUU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILIECTBA), XaPaKTEPU3YIOIIHX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJTU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BELIECTB, UCMOJIb30BaTh MOJyUYEHHbIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHMYECKUX BEILIECTB, PELICHHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBBS, OKPYXKAOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHUYECKOIO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(DOpMaIuIo, rnepepadbarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUN NPUPOJBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
WCTOYHHUKOB SHEPTHH, B OOECIICYCHUU PAIMOHAIBHOTO MPHPOIOIOIH30BaHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUE IOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOH 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUs] SHEPTUU MPU XUMHUUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEUIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJY4YCHUHU U O€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMUECKON  pemeéTku
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KiIaccu(UUIUPOBATh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BbIOUpAaTh OCHOBAHUS M KPUTEPUU JUIsl KilacCU(UKALIUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTaIm», «OCHOBHOE MU BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHieneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSA
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUH;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKPAaIlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIUMWA  THUAPOJM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM pEaKUUMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTBI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHMS SIBICHUNA NOpUPOJIbI — HAOJIOJEHUE, H3MEpPEHHE, MOJEIIMPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETBHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOM MacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHMUECKUX BEUIECTB, ONpPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3ada4 no Temam «Metamey u  «Hemeramnsy) ¢
COOJIIOIEHHEM TIpaBWJI 0€30MacHOro oOpallleHHs ¢ BELECTBAaMH U J1JAOOPaTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nuuHOil (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MOCy/IOl M Ja0OpaTOpHBIM O00OpyAOBaHHWEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl U JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaIMK B pa3IMYHBIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHAJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koumectso gacon
/i HpOTPAMMbI Beero Kontpoabnepie  IlpakTuueckue  JJIEKTPOHHBIE (IMPPOBbIE)
padoThI paboThI o0pa3oBaTesibHbIE pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMS OpraHu4YeCcKuX coequHeHuil A. M. 8 https://resh.edu.ru/subject/29/
byrneposa
Htoro no pazneny 8
Paznea 2. Yraesogopoasl
2.1 Hlpenenbitbie Yr1eBONOPOABI — aTKAHEL, 5 https://resh.edu.ru/subject/29/
LUKJIOAJIKAHbI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pO/Ibl (apeHbl) 8
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 4
ux nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOJAOB 4 1
Hroro no paszneny 35
Pa3nen 3. Kuciopoacoaep:kaiue opranudeckue coeJUHeHHs
3.1 Crnuptsl. ®enon 11 1 https://resh.edu.ru/subject/29/
KapOoHumnpHbIE COSTUHEHUS: allbJICTUIBI U
3.2 keToHbl. KapOoHoBBIe KUCTOTHL. CIOKHBIE 21 1
s¢upsl. XKupsl
3.3 YrneBoasl 9 1

Hroro no pazneny 41



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Pasznea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 12 1 2 https://resh.edu.ru/subject/29/

Wroro no pazueny 12

Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA

5.1 BricokoMOIEKyJIIpHBIE COSTMHEHUSI 6 ‘ 1 ‘ https://resh.edu.ru/subject/29/

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 3 0



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/nn Konrpoabubie Ilpakruueckne (uupposbie)
NPOrpaMMsbl Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 9
anemenToB JI. . MenaeneeBa
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pasznen 2. Heopranuueckasi xummusi
2.1 Hemeraiuisl 31 1 ‘ 3
2.2 Meramist 23 1 ‘ 2
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HL
31 MeTtonabl TO3HAHUS B XUMUH. XUMHASA U 9
' KU3HD
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosmmuecTBo 4acos

Ne Hara
Tema ypoka KouTpoabnbie IIpakTuueckue JJeKTpoHHbIe HHU(POBLIE
n/n Bcero u3ydeHust

padoTnI padoThI o0pa3oBaTebHbIE PecypChl

[Ipenmer u 3HaueHUE
OpraHUYECKON XMMUH,

1 https://resh.edu.ru/subject/29/
MIPEICTABJICHHE O MHOTO0Opa3uu

OPraHUYECKUX COCTUHEHUIN

DIIEKTPOHHOE CTPOSHUE aTOMa
yriepoja (OCHOBHOE U

2 BO30YKIEHHOE COCTOSIHUS). 1
BanenTHble BO3MOXXHOCTH aTOMa
yriaepojaa

XHMHYECKas CBS3b B OPraHUYECKHX
coeIMHEHNAX. MeXaHu3MBbl
00pa3oBaHUs KOBAJICHTHOM CBsI3H,
CrocoObl pa3phiBa CBsI3eH

Teopust cTpoeHUs OPraHUYECKUX
coenquHenuit A. M. byrneposa

Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE
3¢ exTh B MOJIeKyIax
OpTraHUYECKUX COCTUHEHUM

[IpencraBnenue o kinaccupuxanu
6 U CHCTeMaTH4ecKasi HOMEHKJIaTypa 1
(IUPAC) opraHn4eckux BEIICCTB

7 Knaccudukanus peakiuii B 1



https://resh.edu.ru/subject/29/

OpPTraHNYEeCKOW XUMHUH

Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

AJIKaHBI: TOMOJIOTUYECKHM PsI,
obmras popmyina, HOMEHKIATypa U
U30MEPHSI, JIICKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://resh.edu.ru/subject/29/

10

11

12

13

14

duznueckre 1 XUMUYECKUE
CBOMCTBA aJIKAaHOB

HaxoxeHue ankaHoB B IPUPOJIE.
CriocoObl nostyyeHust u
IPUMEHEHHE AJIKAaHOB

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa U U30MepHus,
0COOCHHOCTH CTPOCHHUS U
XUMHYECKHX CBOKCTB, CIOCOOBI
MOJTyYeHUs U IPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
oTpezieNieHue MOJIEKYIIPHOM
(bopMyITbI OPraHUIECKOTO
BEIIECTBA [0 MACCOBBLIM JIOISIM
aTOMOB 3JIEMCHTOB, BXOIAIIIUX B
ero coctaB. CucTemMaTu3anus u
000011IeHrEe 3HAHU I10 TEME

AJKEHBI: TOMOJIOTHYECKHUH psif,
oOmas popmysa, HOMEHKIATypa,
JIEKTPOHHOE M IPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas U
LUC-TPAHC-U30MEPUS AIKEHOB



https://resh.edu.ru/subject/29/

15

16

®Pusnyeckue 1 XUMHUYECKUE
cBoiicTBa ankeHoB. [IpaBuio
MapkOoBHHMKOBa

CniocoOblI nosy4eHus u
IIPUMEHEHHE aJIKEHOB

17

[IpakTuueckas padora Ne 1 o reme
"TTosrydyeHue ITUIIEHA U U3yYEHHE
€ro CBOMCTB"

18

Pemenne pacy€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(GopMyITBI OPraHUIECKOTO
BEILECTBA

19

20

21

AJIKa/IMCHBL: COMPSDKEHHBIC,
U30JIMPOBaHHEIC,
KymyiupoBaHHble. OcoOeHHOCTH
BIIEKTPOHHOT'O CTPOCHHS

XHUMHUYECKHE CBOMCTBA
COHpH)KéHHHX JHCHOB

CriocoObI nostyueHust u
NpUMEHEHHE alTKaIMeHOB

22

AJKVHBI: TOMOJIOTHYECKUH psi,
obmas popmyia, HOMEHKIIATYpa,
JIEKTPOHHOE M MPOCTPAHCTBECHHOE
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOMCTBA

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHbIE peakiuu Ha
TPOWHYIO CBS3b




25

26

CniocoOsI oTydeHus 1
NPUMEHEHHE aJTKHHOB

Pemenue 3amau: pacu€rel 1o
YPaBHEHUIO XUMUYECKOU PEeaKIu

27

28

29

30

Cucremarusanus U 00001eHrue
3HAaHUH 110 TEME

ApEeHbI: TOMOJIOTUYECKUN PA/I,
obmas popmya, HOMEHKIIATYpa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE CBOMCTBA

XHUMHUYECKHE CBOMCTBA dpPCHOB:
pE€aKuu 3aMCIICHUS

XHUMHUYECKHE CBOMCTBA dpPCHOB:
pe€aKuuu IMPpUCOCAUHCHUAA,
OKHCJIEHHE T'OMOJIOI0B OE€H30J1a

31

Oco0eHHOCTH XUMUYECKUX CBOUCTB
CTHpOJTA

32

33

34

Pemenne pacuéTHbIX 3a/1a4 Ha
OIpEeIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUYECKOTO
BEIIEeCTBA

Crioco0bI nostyueHust u
IpUMEHEHHE apeHOB
I'eneTnueckas cBsI3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEaKIIHM.




36

Cucremarusanusa 1 00001eHne
3HAHWUH 10 TEME

[Ipuponansrii ra3. [lomyTHbie
He(TSIHBIC Ta3bl

37

38

39

KameHnHBI#1 yroib 1 IpOIyKTHI €70
nepepaboTKu

Hedtb 1 criocoOs! e€ nepepaboTKHy.

[IprMeHeHre MPOTyKTOB
nepepadoTKu HePTH
[eHeTHyecKast CBSI3b MEKILY

Pa3IMYHBIMH KJIacCaMH
YIJIEBOIOPOOB

40

l'anorenonponsBoHbIE
YIJIEBOIOPOIOB: ANEKTPOHHOE
CTPOCHHE; PEeaKIUU 3aMEeIICHUS
rajioreHa

41

JleWicTBue 1Ienouei Ha
rajoreHnpoOn3BOIHbIE.
BzaumopeticTBue
JIMTaJIOreHaJKaHOB ¢ MarHUEM M
IIMHKOM

42

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3zeny
"Vranesonopoast"

43

44

KonTponbhas pabota no teme
"Yraesogopoer"

[IpenenbHble 0THOATOMHBIE
CIHPTHI: TOMOJIOTHUYECKUH psijl,
oOmas popmyna, CTpoeHue
MOJIEKYJI, ©30MEpHs,

https://resh.edu.ru/subject/29/
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45

HOMEHKJIaTypa, Kiaccuduxams,
buznyeckue cBoiicTa

XUMHYECKHE CBOUCTBA

MNpEaACIbHBIX OJHOATOMHBIX
CIIUPTOB

46

CriocoObI nostyueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

47

[IpocTeie 3(hupbl: HOMEHKIATYpa U
HU30MEpHsI, 0COOCHHOCTH
q)HSI/IquKI/IX U XUMHNYCCKUX
CBOWCTB

48

49

50

51

MHOroaToMHBIE CITUPTHI:
STUJICHI'JINKOJIb N FJII/IIIGPI/IH, nux
q)HSI/I‘IeCKI/IG U XUMHUYCCKHEC
CBOMCTBaA

CriocoObl nostyyeHust u
IIPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

@DeHOI: CTPOEHHUE MOJIEKYJIBI,
¢du3nueckue cBOMCTBA.
TokcnyHocTh (heHoma

Xumudeckue cBoicTBa (heHoma

52

53

CriocoObI nostyyeHust u
npuMeHeHue (eHosa
[IpakTuueckas padora Ne 2.

Pemenue skcriepuMeHTAIBHBIX
3aga4 1o Teme "CrnupThl ¥ heHobI"




54

55

56

Cucremarusanusa 1 00001eHne
3HAHWUH 10 TEME

AJbJIETH/TBI B KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHHMIIBHOM IPYIIIIbI;
TOMOJIOTHYECKHUE PSI/IbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

AJbJICTH/IBI M KETOHBI: (PH3HUYCCKHE
CBOWMCTBA; peaKIMy MPUCOCTUHEHHUS

57

Peakuuu okucieHus u
KaueCTBEHHBIC PEAKIIUU
AJILJIETUI0B M KETOHOB

58

59

60

61

Crioco0BblI MOTY4eHUS aJTbJICTHIOB U
KETOHOB

OnHOOCHOBHBIE TIPE/ICIbHBIC
KapOOHOBBIE KUCIIOTBI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYT

N3omepus 1 HOMEHKIAaTypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

XUMHYECKHE CBOWCTBA

MNpEACIIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KHUCIIOT

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

63

Oco0EHHOCTH CBOUCTB:
HereJleJ'[BHBIX )41 apOMaTI/I'-IeCKI/IX




64

65

KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHsTHE O IPOM3BOAHBIX
KapOOHOBBIX KHCIIOT

CriocoObI nostyueHust u
HpUMEHEHHE KapOOHOBBIX KUCIOT

66

67

68

69

70

CrnosxxHbIe 3(DUPBI: TOMOJIOTHYECKUAN
psn, odmas opMyIia, U3oMepus U
HOMEHKJIaTypa

duznueckue U XUMUYECKHE
cBoicTBa 3(HHUPOB

Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMHUUYECKOU PEaKlInH,
Ha ONpEJIETICHUE MOJIEKYJIIPHOMN
bopMyIbl OPraHUIECKOTO
BeIlleCTBA

[TpakTuyeckas padora Ne 3.
Pemenue skciepuMeHTalIbHBIX
3agad no Teme "Kap6oHoBbIe
KucioThl. CrioxxHbIe H3GUpHI"

Kupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIINX OCTaTKH
HEMPCACIBbHBIX ) KXUPHBIX KHCJIOT.
JKups! B ipupone

72

MpEbU1a Kak COJIU BBICHINX
KapOOHOBBIX KHUCIIOT, UX MOFOIIEE




73

74

neuctsue. [loustue o
CHHTETHYECKHX MOFOIIUX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOIOB H
KHCJIOPOJICOACPIKAIIIX
OpI‘aHI/IquKI/IX BCIICCTB
PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PEaKIuid

75

76

77

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

OO01ast XapakTepUCTHKA YTIIEBOI0B
U KJ1acCU(pUKaLMs YTIEBOJOB
(MOHO-, 1M~ ¥ MOJMCAXapU/IbI)

Momnocaxapubl: huznueckue
CBOICTBA U HAXOXJACHHUE B IPUPOJIE

78

[IprMeHeHue rioKo3sl, €€
3HAUYCHUC B ) KU3HCACATCIIbHOCTH
opraHusma

79

80

81

Jucaxapuapl: caxaposa, MaJIbT03a
U akTo3a. Haxoxnenue B mpupose
Y TIPUMEHEHUE JINCAXapUJIOB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYT, PU3nYecKue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

[Tousitue 00 HCKYCCTBCHHBIX
BOJIOKHax




82

83

84

Pemienue pacyeTHbIX 3a7a4 Ha
ornpeiesieHUE JIOJIH BBIXOa
MPOJYKTA PEAKIIUU OT
TEOPETUIECKH BO3MOXKHOTO
Cucremaruzanusa 1 0000nIeHne
3HAHUU 10 pa3eiry

KonTtponbHast pabora o Teme
"Kucnopoaconepxaniue
OpPraHUYEeCKHE COCTUHEHUS"

85

AMUHBL: KITacCUpUKAIHS, CTPOCHUE
MOJIEKYI, o01as popmyia,
U30Mepusl, HOMEHKIIaTypa 1
busrueckue cBoicTBa

https://resh.edu.ru/subject/29/

86

87

88

XUMHUYECKUE CBOMCTBA
amu(aTHIEeCKUX AMHHOB

AHunuH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XMMHUYECKUX CBOMCTB
AdHUJIMHAa

CriocoObI nostyueHust u
NpUMEHEHHE a(aTHUIECKUX
aMHMHOB

89

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

90

XuMHYECKHE CBONCTBA
aMHHOKHCIIOT, UX OMOJIOTHYSCKOE
3HAYeHHE aMUHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TIENITHIO0B



https://resh.edu.ru/subject/29/

91

92

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpHbI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

AzoTcoaepikaiue
TeTePOIUKIMYECKIE COCTHCHUSI.
HykIieMHOBBIE KUCIIOTHI: COCTaB,
CTpOCHHUE B OMOJIOTHYeCKast POJIb

94

[IpaxTuueckas padora Ne 4.
Pemienne skcnepuMeHTAIbHBIX
3a7a4 no teme "A3orcoaepkaniue
OpPraHUYeCKUE COCTUHEHUS"

95

[IpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTaTbHBIX
3aja4 1o teme "PacriosnaBanme
OpPraHMYeCKUX COCTUHEHUM"

96

97

98

99

KonTtponsHast pabora o Teme
"A30TcoeprKale OpraHnyecKue
coenqnueHusa”

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI X CHHTE3a
- NOJIMMEPU3ALMS U
MMOTUKOHIEHCAITHS

ITnactmaccel. YTunusanusa u
nepepadoTKa MiIacTuKa

DnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KaydyKu. Pe3nHa

https://resh.edu.ru/subject/29/

100

BomnokHa: HaTypasbHBIE,
HNCKYCCTBCHHBIC, CHHTCTUYCCKHC.



https://resh.edu.ru/subject/29/

[Tonumeps! crienranbHOTO
Ha3HAYECHUS

[TpakTuueckas padota Ne 6.
Pemenue skciepuMeHTATbHBIX
3azad4 o reMe "Pacro3HaBanue
IUIaCTMAacC 1 BOJIOKOH"

101

O00011IeHNE U CHCTEMATHU3AIINS
M3y4EHHOTO MaTepHalia 1o TemMe
"BricokOMOIEKYIpHbIE
coenuHeHus"

102

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara udposBbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fa[3yqennﬂ :)lﬁ;)l:ll;OBaTeJIbele
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMmeHT. M30Torbl
5 CrtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-a;memeHTHI)
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH ATOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux aneMmeHnToB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM H
nepuoiaM
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHsATHE O IUCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAx
VcTuHHBIE paCTBOPBI: HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zaius u 000011eHNe 3HAaHUH 110
TeEME




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUMIUYEeCKUX pPeaKIvii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHHS MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuil 1 TePMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u kaTanuzaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3inyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUYECKOM peakiun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonmopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWme OKUCIUTENH U
BOCCTAaHOBUTEIIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

38 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu"

39 KonrtponsHas padorta no teme "Xumuueckue
peakiuu"
[Tonoxenue Hemetaos B [lepuoanueckoit

40 cucTeMe XMMUYeCKUX aieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIJIOB

41 AmIoTponusi HEeMeTauIoB (Ha IpuMepe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ mapu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJlOTeHOB
JlaGopaTopHbI€ U MPOMBIIUIEHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
rajloTeHOB U UX COeIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 3334 110 TeEME
"T"asnorens”
Kucnopon: naboparopHeie u

47 MPOMBIIIICHHBIE CIIOCOOBI MTOTyYSHHUS,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpumMeHeHHe Kuciopoia 1 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 TOJTy4YeHUsI, PU3NIECKUE U XUMHYECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yi0OpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yraepona(ll), okena yraepoma(1V),
yroJjibHast KUCJI0Ta U €€ colln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBasE KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekIi0, ero MmoJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IeHNe 3HAHUH 110
teme "Hemeramnnr"

69 KoHntponbnas padora mo teme "Hemetamnsr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW PaObOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenne metamios B [lepuoguueckoit

71 CHCTEME XMMHUUYECKUX DJIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaioB. Kopposust metannos

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METaJIJIOB
OO6mas xapakrepuctuka metayion |A-
rpynnsl [lepuoanueckoit cucTeMbl

76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetaioB |A-

rpynns! [Ileproanueckoit cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Maruuiu u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUMN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl IIaBHBIX oArpymnn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuueckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

87

dusnueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKIE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe
"Mertasuibl T0OOYHBIX TTOArPyIT"

90 Pemenue 3aay pa3nu4HbIX TUIIOB

01 O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTtpoinbHas padora o teme "Mertamibt"

93 AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsatue o
HAYYHBIX METO/aX MCCIIEIOBAHNUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CEINBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TemMe
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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