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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit Denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHOI o0OpasoBaTenbpHOMN MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBbI, H
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BocHUTaHud B Poccuiickon
@enepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BaHO oOecmeunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOIKEHUS OO0yUeHHsS B OpraHuU3anusax MpodecCUOHATBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIUH.

B mporpaMme o XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NoApOOHYI0O  HWHTEPIpPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHN QYHKIUU:

e uHPOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpoi obecrneunBaeT
MOJIyYeHHE TPEACTaBICHUSI O IENsAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS 1 Pa3BUTHS 00YyJarOIIUXCsl CPEICTBAMH MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIHLHOCTH
W3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0/I0B K (HDOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTEIbHBIX ITOCTIKCHHA OOYydYaloOImMUXCS B
paMKax HTOrOBOM arrectaliud B (OpME €IMHOrO0 TOCYJIapCTBEHHOI'O
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABJIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COAEpKaHHE, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs NpeaMeTa
Ha yri1yOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4e0HO-II0O3HABATENbHBIX  JAEMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a TpelaelaMH YCTaHOBJIEHHOW MPOrpaMMOM MO  XHMHUHU
o0s3aTeNIbHON (MHBApUAHTHOW) COCTABIISIONIEH COJEp)KaHMs y4eOHOTO MpeamMeTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUeNnTyalbHbIMU TonoxeHusmu @OIrocC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUcCTeME
nuddepeHIupoBaHHOTO OOYyYEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO U3Yy4YeHHUsl HaNpaBJIeH Ha peanu3aluio
INPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJYyYEHHS  XUMHUYECKOIO
oOpa3oBaHusI B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHAIBHOTIO
oOpa3zoBanus. B 3Tol CBs3M M3ydeHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJIeHHE TEOpEeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPEASIEHHBIA MPOohUTh
oOyueHus1, B TOM YHCIIE C IePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruoHanbHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPYeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue Impeamera «XUMHUS» OPHUEHTHPOBAHO TAaKKEe Ha pEIICHHE 3a]a4



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUM pallMOHATU3aAlNK y4eOHOTO Tpyla |
O00OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» u «OOmas u
HeopraHuyeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aldyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOrO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy cojepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJbIIUN 00BEM  (PaKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Yy4eHMsI MpenMera olecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKILIMi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuomnueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JOomojHseTcss  (GOpMHpOBaHHMEM  MpENCTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUIN ynemnsieTcs 0co00e BHUMaHUE BOMIpocaM 00 3JIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIIUM.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YYEHUS I KJIACCOB ONMpeAenEHHOro npoduis (riaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHHH K oOIeld cucreme
MPEAMETHBIX 3HAHMI1) OKa3bIBAIOT BIMSHUE CMEKHBIE MpeaMeThl. Tak, Hanpumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(PU3ndecKkoro mpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB M TEOPUW B XMMUU U B (PU3HUKE: aTOMHO-
MOJICKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa i1 KIACCOB XHUMHUKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM BeC OyaeT MMETh OpraHHYecKas
xumus. B aTOM ciiydae mpemocTaBisieTCss  BO3MOXKHOCTb il Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K IpUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JUOUAbI, O€NIKH, YIJIEeBOJbl, HYKICHHOBBIC
KUCJIOTHl U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHUs» Ha YIriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEeAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEPATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Xe, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3Yy4YE€HHUS IMpeAMeTa Mperoiaraet
pean3aluIo TAKUX LIEJIEH, KaK:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMOHaIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOIIEH KyJNbTyphl YEJOBEKa, a TaKkKe IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

e OCBOCHME CHCTEMBI 3HAHHW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: (PyHIAMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTaBICHUN O
CTPOEGHMH BEIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKUX W
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00ImMX
Hay4YHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUNA KOJIOTMUECKOM 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEILHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIOJb30BaHUEM U  IepepadOTKON
BCIIIECTB;

yriyOJieHue  TPEJCTaBICHUNM O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHUYCCKHX SBJICHHHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON IEITEIBHOCTH U ITOBCEAHEBHOM KHU3HHU.

B mnnane peanuzanuu NepBOOYEPETHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOLINX
(GYHKIUI LETOCTHOW CHCTEMBI CPEIHEro OoO0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIYOJNEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKKue LEeNU U 3a/1a41, Kak:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTHU SIBJICHUN TPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIICTOBAHUNA B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBALlUM K OOYYEHUIO U T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaronuxcs, (QopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCIIOBHUIO YCTIEITHOM MPOo(deCcCHOHATBLHON U 00IECTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HON DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JIJIsl U3YUEHUS! XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hefieni0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUHW, TPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHMIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXXHOCTM aToma YIVIEpoJa. XHUMHUUYECKas CBA3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUIM3ALMHM aTOMHBIX OpOHUTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOU CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX OpOHUTanedl, G- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTe o CcBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHudeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpauIEHHa,
ckenetHass. M3omepus. Bunabl wn30MEpUUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIE YPHEKTH B MOJIEKYJIaX OPTraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanel. CucreMaruyeckast
HoMeHkIaTypa opranudeckux coeauHeHuil (IUPAC) u TpuBHManbHblE Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocty U KiaccuUKaIys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIeCTB W MarepuajaMyd Ha HX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHUYECKUX BEILIECTB IPU HArPEBAHUU
(mnaBieHue, OOYyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKYI
OpTraHUYECKUX BEILIECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMosiornueckuil psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP°-
rudpuan3anus aTOMHBIX OpOuTanei yriepoaa, G-cBs3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUIECHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHN, TUPOJIN3a, KpEKUHra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKII PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (LUKIOMNPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaJKaHOB. CrocoObl MOJyYEHUs |
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, obmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN —QlIKEHOB, Sp*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, o- U m-CBA3U. CTpyKTypHas U
reoMerpudeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUs B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMepu3auuu U okucieHus. [IpaBumo MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI M1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJTyYeHUs U MPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuan3anys aTOMHBIX opOuTaneil yriepoga. @U3nyecKue CBOMCTBA aJIKHUHOB.
XUMHYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omMojoruueckuili psifi apeHoB,
obmiast popmya, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKLUy 3aMEeILEeHUs] B OEH30JbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lomytHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY pPa3InYHBIMU KJIAaCCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amMuHorpynmy. JleiicTBMe Ha TrajJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraJoreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHCHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsS BEIIECTB M HUX IIPEBPAILCHMIA:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (0OeciBeyMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoyekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyykKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YIIE€BOAOPOA0OB U raJOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[TpenensHble OmHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W J3TaHona). l'oMonoruyeckui pdan, obmas QopMmyna, u30oMepus,
HOMEHKJIaTypa U kinaccupukauus. Dusmyeckue CBOWCTBA  NpeIeTbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBSI3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: PpEAaKIMM 3aMEIICHUs, JETUApaTalyd, OKHUCIEHUs,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. [lelicTBHe 3TaHONIa M METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTYy4YEeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb W TIULEpuH. Puznueckue u
XUMHUYECKHE CBOWMCTBA: PEaKlMU 3aMEUIeHUs, B3aUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHMYECKMMH KHCIOTaMH, KAayeCTBEHHas peaklHs Ha MHOT0aTOMHbIE
cnuptel. [IpencraBienne o MexaHW3ME pPEAKIMN HYKICO(PUILHOTO 3aMelleHUsI.
HeiictBue Ha opraHu3Mm denoBeka. C(CrnocoObl TOJy4YeHUS] W [PUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penomna. GenondopmanbaeruaHas cModa.

KapOoHuiibHbIE COETUHEHUS] — alIbJETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBI. ['OMOJIOTHYECKUE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. DU3MUECKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHUYECKME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOTydeHHs ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpEeIEIIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoOOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIuU, PeaKIuU C Y4YaCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCJIOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, MaJbMUTUHOBAs, OJICMHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CIIOCOOBI TOJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUS |
HOMEHKJIatypa. Pu3nyeckue M XMMHUYECKHE CBOWMCTBA: THUIPOJNA3 B KHUCIOW W
HIETIOYHOM cpee.

Kupsi. Ctpoenue, Gpu3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOIIH3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, KX MOFOIIIEE JCHCTBHE.

OO61as xapakrepuctuka yrieBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. DU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIUN C YYACTUEM CIUPTOBBIX U AJIbJACTUIHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccranapinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupone u npumenenue. [lomucaxapuabl: Kpaxmail,
MJIMKOTEH U 1euiono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBAa Kpaxmaja: THApPOJU3, KAaYECTBEHHAas PEeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN HIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPHUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcuom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzaumoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
(denonb», «KapOoHOBBIE KHUCTOTHI. CII0XKHBIE 3(DUPBD).

A3oTcoaepxalniue OpraHu4yecKue CoeAHHEHM.

AMMHBI — OpraHMYECKUE MPOU3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHbIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne Moliekysa, oOmas (popmyia, n3oMepus, HOMEHKIATypa U (U3HYECKUE
cBOMcTBAa. XMMHUECKOE CBOWCTBAa aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHMHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOe BAMsHUE TPy aTOMOB B MOJIEKyJie aHuiauHa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwiMH. CrocoObl
MOJIYYCHUS] M TpUMEHEeHHe anudarnyeckux aMuHOB. [lonmydyeHue aHWIMHA W3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAenbHbIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @DU3WYecKkue CBOMCTBA aMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHHUM, peakuus MOJMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHas, BTOpUYHAs W TpPETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJU3, JCHATypalus,
KaueCTBEHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OEJIKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, pelIEHUWE OJKCIEPUMEHTAJIbHbIX 3aJad [0 TeMaM
«A3oTcolepKalue ~ OpraHudeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoJIeKY/JIAPHBIE COeITMHEHMS.

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHAS MOJIEKYISIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCAIINS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COequHEHHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peaKkiuu W/WIUM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIeHUEe JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSTUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO0mmume ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIONCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIWYWHBI, C€IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPBI, HYKICHHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHIeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB MO AaTOMHBIM  OpPOUTAIISAM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH u Ilepmoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa W llepronnueckoil cuctemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TIpynmaM MW M[epuojaM. 3HAYECHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYeCKass CBSI3b. BHIbBI XMMMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOoeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO M HEMOJIEKYJSIDHOTO  CTPOE€HUSA. Wb
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIUA PAcCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HaceleHnsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIHUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienioyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTEINM W BOCCTAHOBUTENIU. MeETOHa 3JIEKTPOHHOrO OasaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTalin3aTopa, MOIECITHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eyieHre
Cpeabl PacTBOPOB C IMOMOIIBIO WHIAWKATOPOB, M3YUYEHUE BIMSHUA PA3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW pEaKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuueckass xumus.

[Tonoxxenne HemeraiuioB B llepuoanyeckod CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAJJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMd M HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL.
TorIMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenne B mpupoje, CrocoObl MOodydeHus, (QU3HMYECKUE |
XUMUYECKUE CBOKCTBA. ['aioreHoBOAOpOAbl. BaxHele KUCIOpOACOAepKaIIne
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TOTYUYECHHUS
rajioreHoB. [I[puMeHeHne ranoreHoB U UX COEAUHEHUMN.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUI.

Azor. Haxoxaenume B mpupoie, CHocoObl MOMydYeHUs, (QHU3UYECKHEe U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THbBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoje, CrocoObl MOMydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIH.
dusnuecke U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yronpHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHIIMKATHI.
[IpruMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B Ileprnondeckor cucteMe XUMMUUYECKUX JIEMEHTOB.
OCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢dbusnueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HanpsokeHuid  MeTauioB.  OOmme  crocoOsbl
NOJIYYEHUS METaJIOB: TUIPOMETAILTYPIrus, MAPOMETAITYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MmeTtamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dJieMeHTOB. Harpuii u kanmii: mnomydyenue, (Qusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoandeckoit cucCTeMbI
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QuU3UYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTBHIX BEIIECTB M HUX COECAMHEHUH.
XKécTtrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3NUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHAbl U
ruapokcuasl xpoMma(ll), xpoma(Illl) m xpoma(VI). XpomaTel u JuXpoMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHEHHnEe XpoMma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranuna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHul. OKCUpl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeHUE Keye3a
Y €r0 CIUIABOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCIUHEHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHue
[IAHKAa U €TI0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKeJie3a C PacTBOPAMHU KHUCIOT U
1Ie04Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a7a4 110 TEMaM
«l"amorens», «Cepa U e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYI», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEIOBAHUS.
Hay4Hble mpuHIMIBI OpraHu3aIliud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJia). [I[poMbIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYKAKOUIEH CpPENbl U €r0 MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKOW 0€30MaCHOCTH.

Xumusg MW 3I0pOBbe UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIMOIb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XUMHS B CEIBCKOM X03s1iicTBe. OpraHn4ecKre 1 MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONOT M Y.

Pacuérnbie 3agaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYEeCTBa BEIIECTBA) MPOJIYKTa
peakumMu, €ciad OAHO M3 BEIIECTB JAHO B BHUJIE pacTBOpa C OIPEAEIEHHOU
MacCcoOBOM [JI0JIEd pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PpEAKIMH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  HW3YYECHUH OOmEeH W
HEOpPraHU4eCKoW XUMHUH B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBJIEHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(pUKAILNS, EPUOAUIYHOCTh, HAOIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IeJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, HICAJbHBIM ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHualbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE MTPOMBIIICHHOCTD,
dapmaneBTUUeCKas IIPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TNpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0mero oO0pa3oBaHMs BBIJIEICHBI CIEIYIONIME COCTABJSIONIME: OCO3HAHUE
OOy4arolMMHUCS POCCUHCKON TpaXJaHCKOM HIECHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEACIICHUIO; HATMYME MOTHUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd UM HOpPMaMH TIOBEJCHUS; HaJIHune
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTAaBUTh LIEIN U CTPOUTH
KU3HEHHBIE TIUIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETPHOM W TPAKTUYECKON IEATEIBHOCTH
O0Oy4JaronmMxcs B MPOLECCE peATU3aAMKU 00pa30BaTENbHON AEATENHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMS IMpeaMeTa «XHUMHS» OTPakaroT
C(OPMUPOBAHHOCTh OIBITA T[O3HABATEILHOM W TPAKTUYECKON JeATEIbHOCTH
oOyyJaromuxcsi B MpoIecce peain3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCIIe B YaCTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IpaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJIaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTH TMPHU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENIbHBIX 3aj]ad, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHN3E Pa3IMIHBIX BUJIOB YICOHOU 1eATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HAacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBaO)XEHHsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CThb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TpyZAa YYEHBIX U MPAKTHKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpPMaAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOJIOJIeHUsT TIpaBWiI O€30MacHOro oOpalieHusi C BEHIECTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

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

WHTEpeca K MPaKTUUEeCKOMY M3Yy4eHHUI0 Mpodeccuil pa3IuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYIY, JIIOISIM TPyAa U pe3yibTaTaM TPYAOBOM JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0,10THYeCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HSKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MIPUPOITHON U COLMAIBHOM CpPEJIbI;



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XUMHH IS
pellIeHus BOIPOCOB PAllMOHATIBLHOTO PUPOI0TIOJIb30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaIMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHH
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O TMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeMUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KalollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuH MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMAaHUCTUYECKOW HANPaBJICHHOCTH W BAXHOW pPOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepPHATBHON KYyJIbTYpHl, B PEHICHUH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U PKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXJA0ro 4dJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJIyyaeMble 3HAHUS JIJIs aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa u
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEIILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

HWHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCHoHATbHOM
JIeSITeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEWUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaJIbHBIC YYCOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a3oBble JIOrHYeCKHUE TeHCTBHUA:

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

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

WCIMOJIb30BaTh IMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKKU TOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTHh JIOTMYECKHE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHUYECKOU



peakuuu — MpU pelIeHWH Y4YeOHbIX MO3HABATEJIBHBIX M NPAKTHUUECKUX 3anad,
IPUMEHATHh HA3BAHHBIE MOJEIIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOopMyInpoBaTh
000011I€HNS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJEIaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HHGPopMauuu (Hay4yHO-
NOMyJisipHasi JUTEpAaTypa XUMHUYECKOTO COAEpKaHUA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3JIMYHBIX BUAOB U (opM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMaLMK, HEOOXOAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  TpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(pOpManueil: MNpPUMEHATh MEXIpEAMETHbIEe ((pU3NYecKue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AxaJIora /U
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XAMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO0 UCCIICJOBAaHUIO CBOWCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
NeSATEIbHOCTh, Ompenelisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUH Y4YeOHBIX U HCCIEIOBATENIbCKUX 3a]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaJIn3a H
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YTiyOIEHHOM
YpOBHE Ha YPOBHE CpeAHEero oOIero oOpa3oBaHUs BKIIOYAIOT CHeudUUecKre
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUIM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TIOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallMsIX, a TAKXKE B pPEaJbHBIX )KU3HEHHBIX CUTYyAIlUsX, CBA3AHHBIX ¢ XuMuel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TOJaM
U3YUYECHHUS.

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJM B OOECIEeUEeHUH YCTOWYUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30I1aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnun palMoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmynbl (pa3BEpHYTbIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpPHUsI CTPYKTypHass M TIPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH /. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAICHUS OJHEPrUM TPHU XUMHUYECKHX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MpeACTaBICHUS
O MEXaHW3Max XUMHYECKHX peaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3 dekTol, opueHTantsl | u Il pona);
(dakToIIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepadbOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHMUECKUX PEaKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM  MOCPEJACTBOM  COCTABJICHUS
JJIEKTPOHHOIO 0ajaHca JTHUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS NJIsi OTICIBHBIX
MpeICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITUIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTINKOIb, (eHOoN, (GOopMambIeTHl, aneTaabIeTHl, aleTOH, MYypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHuH, MalibTo3a, PPYKTO3a, aHWIWH, JTUBUHUI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENETSATh BHJ XWMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAs W WOHHAsl CBsI3b, G- WM T-CBA3b,
BOJIOPOJTHAS CBSI3B);

cOPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKHX BEMIECTB: aJKAHOB, [IUKIJIOATKAHOB, AJIKEHOB, aJIKAJIUECHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJbJIETHU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYHD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKUHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPAaTHOCTH U THIAa KOBAJIECHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs IPUMEHSITh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CUCTEMATU3ALIMIO, BBISBICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3CH — JUI U3Yy4YCHUS
CBOMCTB BELIECTB U XUMHYECKUX PEAKIIMII;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBS3b XUMHUECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUSA SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO0 XUMHUYECKHUM
dbopmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UICCKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
po0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO IIJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHE U H3y4YeHHE CBOMCTB OPraHUYeCKHUX
BEILIECTB, KAaYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJCOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O0e3zomacHoro oOpalieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON (dopme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€51eCO00pa3HOTO MOBEEHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAOLIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HA JKUBBIE OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIICCTBISITh IE€JICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(GOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHANIM3UPOBaTh XUMHUUYECKYI0 MH(MOpMaIuIo, repepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3aauei.



11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbLI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOoJIM B 00ECIEYCHUH YCTONYMBOIO
pa3BUTHSI, B pEHICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKOM M IHILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUCHHM PAllMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a TakKXKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroma,
M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX oOpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJIHAs),
KpUCTAUTMYECKasl PEeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEb, TEIIOBOK 3 dekT
XUMHUUYECKOHN peakiiu, CKOPOCTh XUMUYECKON peaKIuu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOJUTHUYECKON TUCCOIMALMM, TEPUOIUUCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHUIN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallie B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHW3Max XHUMHYECKUX
peakiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATETLHOCTH  YeJOBEeKa, OOMUWX  HAYYHBIX  OPUHIMIAX  XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBJISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPH
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCAUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIUHU MO PAa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakuuu, U3MEHEHHIO
CTEIICHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTalu3aropa H
JPYTHE); CAMOCTOSATEIbHO BbIOMpAaTh OCHOBAHUSL U KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4acMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa JI.
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh »3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOIIOB
[Tepuomnueckoit  cucremsl  J.MI.  MeHneneeBa, uWCOONb3ys  MOHSTHSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHE IMOAYPOBHU», «S-, p-, d-aTOMHBbIE
opOUTanm», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHUNM no mnepuomaMm U rpymnaMm Ilepuommnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

C(OPMUPOBAHHOCTh ~YMEHMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX peakUui; peakuuid HMOHHOrO OOMEeHa IyTEM COCTaBJICHMSI MX IOJHBIX U
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJN3A;  PEaKUHMU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHUS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIHUi ¢ YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKkIuu B 3aBUCHUMOCTH OT pPa3IU4HBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUIYECKOTO PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallHe B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
NPUMEHEHUs HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUHA NpUpPOIbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (pPeabHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHHS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISBJISITH B3aMMOCBSI3b XUMHUYECKHX 3HAHUM C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PaCUYETHl: C HCIHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peakliy; 3HAYE€HUS BOAOPOJHOIO TOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa peakinu; OOBbEMHBIX OTHOUICHUHN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOINBIO HMHAMKATOPOB, H3YyUYECHHE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJBHBIX 3ada4 no Ttemam «Metamey u  «Hemeramnbsy) ¢
COOJIIOIEHHEM IPAaBUJI O€30MAaCHOr0 OOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMYyIUPOBATH LEIb MCCIEAOBAHUSA, NPEICTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOII0OIaTh MpaBuUja MOJIb30BAHUS XUMHUUYECKOM
NMocyIol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENbHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIISTH IE€JICHANIPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JauTepaTypa, cpeAcTBa MmaccoBor nHpopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM y4eOHO 3a/1auei.
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Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHOCRHG pakitit https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMeTalIE 3 3 https:/m.edsoo.ru/2dd57£24
b K
2.2 Mertanisl 23 1 2 nomorexa 110
https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHUE
OpraHUYECKON XMMUH,
MIPEJCTABIICHUE O 1 bubmorera [JOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCJIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
7 " bubnuoreka [IOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
Banentabie BO3MOXHOCTH
aToma yriepoja
XumMmudeckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
bu6mmoreka [JOK
Mexanu3mbl 00pa3zoBaHUs 1
. https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pas3psbiBa CBs3€i
Teopus crpoeHus
. bubnmoreka [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9e¢595¢cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

bubmuorexa [JOK

6 crcTeMatiriccKas https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubmmoreka [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

g CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6mmoreka [JOK
CBOICTRA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoze. CriocoObl nomyyeHus bubnmorexa LIOK

https://m.edsoo.ru/259b0asb
Y IPUMEHEHUE aIKaHOB
[uxnoankansl: o0mas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI TIONyYEHUS U
MIPUMEHEHUE

, bubnuotexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTu3aus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyia,
HOMEHKJIATypa, JIEKTPOHHOE U

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpHS AJIKEHOB
duznueckre U XUMHUUIECKHE
15 CBOMCTBA aJIKeHOB. [IpaBuiio bubmorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnnoreka [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 Tel?\/le "TTon eHI:I)/Ie 3TUJICHA U bubmmorera [TOK
ya . " https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3a/1a4 Ha
13 ONPENEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorexa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo0.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAIUCHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, JJIEKTPOHHOE U bubmmorexa LIOK

https://m.edso0.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEeKY, (hU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK

https://m.eds00.1ru/23493a93

24 KauecTtBeHHbIE peaknyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

’5 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKOU bubmmorexa LHOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TeMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DIEKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyOJIa,
uX (pu3uveckue CBONUCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/ad4alae4




30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKuu IPUCOSTUHCHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/ad4alae4

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

33

34

35

36

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOAOB

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

bubmuorexa [JOK
https://m.edsoo.ru/6£717d09

37

38

39

KameHnHbI#1 yrosib ¥ MpOIyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH
I'enernueckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YTJIEBOAOPOIOB

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

bubmuorexa [JOK
https://m.edsoo.ru/21f9de78




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUY 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoresa
JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoeiicTeue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremaruzanus U 00001eHne
. bubmuorexa [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XHUMHUYECKHEe CBOMCTBA
45 MpeAeIbHBIX 0JITHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorera [TOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroatroMHEIE CIIMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuorexa [JOK

48
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI nostyueHust u

49 [IPUMEHEHNE MHOT0aTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
bu6mmoreka [IOK
51 XuMH4YECKUe CBOMCTBA (peHOIa
¢ https://m.edsoo.ru/037ca5f9

57 CrocoObI noy4YeHus u bubnnorexa [JOK
npUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnorexa [JOK
3a1a4 o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢denomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:

JJIEKTPOHHOE CTPOEHHE
55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 001Iast
dopmyna, uzomMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425¢c
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 KA4eCTBEHHBIE PEAKIINU Bubmaorexa ITOK
p https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0bI moTy4eHus bubmmoreka [JOK
aIbJETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubnnorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmnorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexka [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as bubmmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTNpeACIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTaHUYECKOTO BEIECTBA
[TpakTuueckas paborta Ne 3.

69 Pemenne skcniepuMeHTATbHBIX bubnnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.1u/486671fb
KkUcaoThl. CrioxxHbIe 3PUpHI"

Kupsr: ctpoenue, (%)quecxne Bu6miorexa LOK
70 1 XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al19¢c5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubnuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B IpUpoIe

72 MblL1a KaK cOau BBICIIUX bubmmorexa [OK

https://m.edso00.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTH4eckas CBI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73 KHCJIOPOACOAEPKALLINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIECTB

74 Pacuérel o ypaBHEeHUAM
XUMHYECKUX peaKIui

75 CucremaTtu3zanus u 0000IIeHIE bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB M KiIacCH(pUKaLUs bubnuoreka [IOK
yTJIeBOJOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapubl)

MoHocaxapuibl: puznueckue
77 CBOMCTBaA If HjxofneHne B bubmorexa LOK
https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
73 SHAYCHIE B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
JKU3HEACITENIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonmucaxapuasl: cTpoeHUE bu6mmorexa [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 HA
20 omnpeJieJIeHue 10U BbIX0a bubmmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTpoinbHast pabota 1o Teme
84 "Kucnopoaconepxarmue Bubmorexa ITOK
p p " https://m.edso00.ru/42c6678¢
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIys,
CTpOCHUE MOJIEKYII, 001IIas
85 (b(f) MyJa I/ISOMeyI/ISI bubnrorexa LIOK
pMy-Ia, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
anudaTUuecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOEHNE aHWINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
. https://m.edsoo.ru/39¢cd21f1
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX bubmmorexa LOK
p https://m.edsoo.ru/eal38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmorexa [JOK

U U30Mepus, GU3NIEcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaelbHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [IOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 B
TUAPOIU3 TIETITUIOB
01 benku kak npupoHbie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429¢9899
bu6mmoreka [IOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTepOIUKINYECKUE
93 coenuHenus. HykienHoBwle bubmmorexa LHOK
- HYK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouoyoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
[IpakTuueckas pabora Ne 5.
05 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KonTponbhas pabota no teme
96 "AszoTcomepikainue bubmmorexa LHOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHS XUMHUH bubnuotexa [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHICHCAITUS

08 [LmactMacchl. Y tunuzanus u | bubmuorexa [JOK
nepepaboTKa IiacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘lepCKI/Ie Ka?;’PinKI/I. 1 bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, | bubnnorexa [HOK
cuHtetnyeckue. [lonumepst https://m.edsoo0.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexka [HJOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3YYEHHOT0 MaTepuaa 1o TeMe | bubnuoreka [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XuMuyeckui sneMeHt. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (s-, p-, d-, f-3eMeHTBhI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B omoionﬂ 1 bubmorexa OK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHToB J[. 1. Menaeneesa, cBs3b C 1 bubmorexa HOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnmorexa [IOK
p A https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kinaccudukamnus 1 HoMeHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19 110 TEME https://m.edsoo.ru/8d2c6balda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u Ilepuoanueckas cucrtema Bu6mumotexa [JOK

20 XAMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menpeneena", "CTpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 peakuuil. TepMoxumuyeckue bubamorera LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMHYECKUX PEAKIUN U bubmorexa HOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKInu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P . https://m.edsoo.ru/3bf34e17
MOJIOKCHUE XUMHUYECKOTO PAaBHOBECHS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CHIIbHBIE U CJIA0BIE DIIEKTPOJIUTHI bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npousseaeuue Boasl. Cpena
P pv bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966cal89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B PaCTBOPaAX bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
JEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHelIIe OKUCIUTEIN U bubmorexa LHOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TIOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK

38 " n
1o TeMe "XHUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyecKkue CBOMCTBAa HEMETAIIOB
AJTOTpOTINS HEMETAJUIOB (HA IIpUMEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
PO, Cepel, P https://m.edsoo.ru/ef92c¢91c
yriaepoa)

42 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ uapuabl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

YHCHI, https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edsoo.ru/6b3255¢6
raJloTeHOB
JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAILHBIX 337124 110 TeMe

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 CH§CO6BI MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cepul gCO6€HHI::)CTI/I CBOMCTB CEPHOM bubmmorexa [JOK
PBI. P https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiime coeTMHEHNS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHunii. ocopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoga(ll), oxcu

62 e I([)y:(l\rf)) . (OJ'I)I)HaSI KfICHOTa ueé bubmmorexa [TOK
yrepon P YT https://m.edsoo.ru/dba58adf
conun

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

AP https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 CI'II)OCO6BI oJI CHI[I/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL, https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(IV), kpemuuenas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

67 Pemenne 3agau pa3nMIHbIX TUIIOB bubmorexa HOK
Aap https://m.edsoo.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
o teme "Hemeramnr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"HemeTamnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
[TonoxeHrne MeTasIoB B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
OO6mume puznueckre CBOMCTBA
72 MeTaJmo(I]; IIpuMeHeHne MeTaIOB B bubmorexa HHOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa LOK
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKHUHN PsIT HAPSHKEHUN
75 MeTaJITJII)OB OO6mue cnoio%m n(I))n CHUS bubmorexa HOK
- o v https://m.edsoo.ru/94eb377a
METAIIJIOB
OOm1ast xapakTepucTHKa MeTayioB [A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepucTuka MeTayioB I1A-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Tepronuueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o0.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | IIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
LIUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352¢a
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnmorexa [IOK
et p hitps://m.eds0o.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"Mertamuipr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmorexa OK
PYAIOTIEH Epea https://m.edso0.ru/9f1 1bf51
MOCTIEICTBUS
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
MaTepuaibl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
o TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







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

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

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

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, HM30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKUCJICHUS,
XUMHYECKass CBs3b (G- W T-CBsI3b, KPATHBIC CBS3H), THOPUAW3ALUS
aTOMHBIX oOpOuTaneil, KpUCTAJUIMUecKas pelmeéTKa, MOJb, MOJISpHas
Macca, MOJSIPHBIH 00BEM, MOJSpHAs KOHIICHTpAIUS, pPacTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMBbI), KPUCTAJUIOTUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas,  TeoMerpuyeckas  (Iuc-,
TPAaHCH30MEPHS), TOMOJIOTUYCCKUI psi, TOMOJIOTH, YTIJICBOIOPOJIHI,
KHCIIOPOJ- U a30TCOJIEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKKU), MOHOMEDP, TTOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- H
SHAOTEPMHUUYECKUE, PeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtumbie ¥ HEOOpaTUMBIE), PACTBOP, DICKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIUTHICCKAS JAUCCOITUAIINS, CTEIICHb JTUCCOIMANNN, OKUCITHTEb,
BOCCTAaHOBUTENb, OJJICKTPOJIHM3, CKOPOCTh XHMHYECKOW  pEakIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMAINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XMMHYECKHUX SBJIEHUW, COBPEMEHHBIE IPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBAaHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TPUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUX U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUH [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTanH3aTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) W HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MIOHSTHUSA §-, p-,

d->TIeKTpOHHBIE OPOUTAIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISITH ypPaBHEHUS XHMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, yYUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH PEaKIMU UAYT J0 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CB?BI/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT 0coOeHHOCTEH peain3an pasJIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymiaM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE A(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aAMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XHUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHUYECKHUX PEAKIHM C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpGI{CJ’IéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM WJIM O0OBEMHOM J10JTH, BBIXO/1a MPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMII O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; JJs IHPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOMCTB HEOPraHWUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHUEM MpPaBUI
Oe3omacHoro  oOpamieHus C  BemlecTBaMH M J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATh IIEIM HCCIIECIOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIMHY, ceTh IHTepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHUYECKOW OE30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BewecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONpPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelid IpeAesIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS ¥ TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKaA




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO OJHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/IH atoMma. BaneHTHEbIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUMX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAINTHYECKAst, BOJOPOIHAs)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexXMONeKyIsIpHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHMS. THUIBl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4ecKOi XUMHUU. 3aKOH COXPAHEHUS MacChl BELIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakiuu. XuUMHUeckoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larenbse

1.9

1.10

1.11

Onektponutrueckas aucconnanus. CuiabHbIe W cinaObie dekTponuThl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHUCHAas, HEWUTpalibHas, uieno4yHass. CTeneHb
IHACCOIManuy. Peaknyyu HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii nmokaszarens (pH)
pactBopa

CriocoObI BeIpasKE€HUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi J0JsI PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacklmeHHble Y HEHACBIIIEHHBIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaYeHHeM pH. MeTopl 2JIeKTpOHHOTO Oaanca




1.13

DNEeKTPOIN3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, ITUHK, XpOM, Kelie30, Melb) U MX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

#HHPartH# I nenTruKaus HEOPraHUIECKUX coeIMHeHN. KadecTBeHHbBIE

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHHUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4EeCKONW MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyin. ['omonoru. ['omonornueckunii psa. Mzomepus u nzoMepsl

32

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COENWHEHUHN (CHUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaXKHEHIITUX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM LUKIIA. Peaknuu NMPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIpATAllMsl), TOPEHUS, OKUCICHUS U
nonuMepu3auu. [IpoMbInieHHbIe W JTA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

Ankanvensl. XHWMHUUYECKHE CBOMCTBA aAJIKaJUEHOB: PEAKLUHUH MPUCOEAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs U nojaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenieHus. ['openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHus (TUApUpOBaHME, TajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupona. [lomumepusanus crupona.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenpHbple  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallUs 3TUIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpECACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KaueCTBEHHbIE DPEAKIMM HAa KapOOHWUJIBHYIO Tpynmny (peakuus «cepeOpsHOro
3epKanay, B3aumoseictaue ¢ ruapokcuaom meau (II). Ilonydyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct PCaKu OKUCIICHHUA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AIBIEIUAOB. Bpiciiue npeneiabHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOMCTBA >KHPOB:
THJIpUPOBAaHUE, OKUCIIEHWE. [HMIponu3, WM OMBUICHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TOJIYYCHHSI COJIEH BBICIIMX KapOOHOBBIX KHCJIOT. MpUTA Kak

COJIN BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB Lemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIH MIENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUMH Kak TMPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHU, OPOMHOMU
BOJOM, okwucieHue. IlomydyeHue aMuMHOB aJKWUJIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OENIKOB: TMAPOJIN3, JEHATypallls, KayeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy TMOJUMEpU3alui U TMOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

#H##Par### nentudukanys opraHnuecknux coequHeHui. Permenmue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmus B moBcenHeBHOM ku3Hu. [IpaBuna OGe3zomacHOl pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U e€ nepepaboTka (MPUPOIHBIC

HMCTOYHUKHU YTIIEBOJIOPOJIOB)

XUMHUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMUYecKoro 3arpsisHeHus. IIpobrema OTX0J0B W MOOOYHBIX TMPOIYKTOB.

AHLTepHaTI/IBHLIe HCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




5.1

BEIIeCTB (Ha TMpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOTHI). UEpHas u
uBetHas ~ metauryprus.  CTeKsi0 W CWIMKaTHas  IPOMBIIUICHHOCTD.
[IpombiiieHHass ~ opranudeckass  xuMmusa.  CpIpp€ 11  OpraHUYecKOin

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a/1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJJHOTO U3 YYACTBYIOIIUX B PEaKLUU

BCIICCTB

5.2

#H#HPar##Pacuérel TeroBoro 3gpdexra peakuun

53

HiHPar#H##Pacu€Tbl 00BEMHBIX OTHOLLIEHUH Ia30B IPU XUMHUUECKUX PEAKIIMSIX

54

HH#HPar##Pacuérer Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOTYKTOB

pC€aKluu, €CJIM OAHO U3 BCUICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HiHPar#H#Pacu€Tsl MaccOBOM MM 0OBEMHOM J10JIM BBIX0/1a IPOAYKTA PEAKIIUU

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

#H#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOITYKTA PEAKIIHH,
€CJI OJIHO M3 BEILLECTB JJaHO B BUJIE PACTBOPA C ONpeaesIEHHON MacCOBOM 10J1ei
PacTBOPEHHOTO BEIIECTBA

HH#HParf##Pacu€Thl ¢ MCIIOIB30BaHUEM MTOHATUI «MacCOBast 0JIs1», «MOJIIpHAst
KOHLIEHTPALUA», «PaCTBOPUMOCTh

#H#HPar#Ht#HaxoxieHre MOJIEKYIISIPHOM (hOpMYJITBI OPraHUYECKOT0 BELIECTBA MO
€ro MIOTHOCTH M MAaCcCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, WIH 110

MIPOYKTaM CTOPaHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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