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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuuny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOI oOpazoBaTeIbHON IPOTrpaMMBbl CpeaHero o011ero
obpazoBanua(POIl COO), npencraBieHHbIX B PeaepanbHOM roCyJapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
®denepanuy, peaqu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, U
OCHOBHBIX TnOJNIOKeHHH «CTparerum pasBuTHs BocnuTaHus B Poccuiickon
Oepneparuu Ha niepuo 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsSI Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT Ba)XXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHus ywamuxcs 10-11  kmaccos.
N3yuenne mnpenMera, peaiudyeMoe B yCIOBUAX AU EpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MNPU3BAaHO oOOecmeunTh 001e00pa3oBaTeNbHYI0 |
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAUMYIO JUIS
aJlanTallK UX K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU B COLUYME, a TAKXKeE IS
IPOJOJDKEHUs O0Oy4YeHHUs] B OpraHu3alusax npodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mporpaMme 1o XUMHM Ha3Had€HUE MpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0O  WHTEPHPETALMI0 B  COOTBETCTBHM C  OCHOBOINOJATrarolIMMU
nonoxkeausimu  GI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIejieH, COAepKaHUs,
pe3ynbTaToB OOydeHHs M TPeOOBAaHMN K YPOBHIO IMOJATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCSI CJICYIOIIME BBIMNOJIHSAEMbIE MPOTPAMMON IO
XUMUH PYHKIIMH:

e HMH(QOPMAIMOHHO-METOJUYECKAsl, peaau3anus KOTOpOH obecreurBacT
MOJIydYeHHE NPEACTaBICHUS O IeNIX, COAEpKaHWUHU, OOIlel cTpaTeruu
oOy4eHMsI, BOCOUTaHUS U Pa3BUTHUSL 00YUAIOLIMXCS CPEACTBAMU MPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIA, KOTOpas MpeayCcMaTpUBAET
OTpeJIeJICHHe: MPUHIIMIIOB CTPYKTYpPUPOBAHUS W TMOCIIEIOBATEIHHOCTU
M3y4YeHUs y4eOHOro maTepualia, KOJIMYECTBEHHBIX M KaUECTBEHHBIX €ro
XapaKTEePUCTUK; MOJIXO0J0B K (OPMHUPOBAHUIO COAEPIKATETBLHON OCHOBBI
KOHTPOJII U OIEHKH O0pa3oBaTENbHBIX JOCTIKCHUN OOYdYalOIUXCS B
paMKax HWTOTOBOM arTecTanud B (OpME E€IUHOTO TOCYJIapPCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Tporpamma asist yriyOJa€HHOTO U3YYEHUS XUMUU:



e YCTaHAaBIMBAaCT WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUISE W3Y4YeHUS] B paMKax OTACNIbHBIX Mpoduiieid, mpeaycMaTpuBacT
pacnpeneseHue M CTPYKTYPUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ieaM Kypca;

e JAéT NpHUMEpPHOE pachlpeleieHrue y4yeOHOro BPEMEHHU, PEKOMEHIYEMOIO
JUTSI U3YUYEHUS OTJEIbHBIX TEM;

e TMpejuiaraeT TMPUMEPHYIO TOCIEIOBATEIBHOCTh H3YUYEHUS Yy4eOHOTO
MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIed U 3a]a4 U3y4YeHHUs MpeaMeTa
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUA, COAEPHKATEIBHOW XapaKTEPUCTHUKU
IUTAHUPYEMBIX  PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00Opa3oBaTeIbHOM
MPOrpamMMBbl CpEeIHEro o0111ero o0pa3zoBaHuUs (JIMTYHOCTHBIX,
METaNpEeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYalomerocs 10 OCBOCHHIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM IO3UIMAM B MporpamMMe MO XUMHUHU IPEayCMOTpEHa
PEEeMCTBEHHOCTh C OOy4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusa. 3a TMpeaeilaMd YCTAHOBJIEHHOM MpPOrpaMmoil MO  XUMHUHU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONICH COJEPKaHUs y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapMAaTUBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA ONPENENsThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduig 00yyeHusl.

B coorBercTBUM ¢ KoOHUentyadbHbIMU mnoJiokeHusmMu PIOC COO o
Ha3HAYCHUH TpPeaIMEeTOB 0a30BOoro u yriayOJIEHHOTO YpOBHEW B cHUCTEME
mudepeHIUpoBaHHOTO OOyYEeHHMsI Ha ypOBHE CpEIHEro oO0Iero oOpa3zoBaHUs
XUMHUSI Ha YpOBHE VYINIyOJEHHOrO U3Yy4YEHHs HAMpaBlieH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHUs B paMKaxX M3y4YEHUS CHEUUAIBHBIX €CTECTBEHHO-HAYUYHBIX U
XUMHUYECKUX JIMCUUILUIMH B By3axX M OpraHu3alusaX CpeaHero mpodeccuoHaIbHOro
oOpa3zoBaHusd. B 9Toil cBsI3M H3yueHHE NpeaMeTa «XUMHUSD» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  pacliupeHue W  yriayOJeHue TEeOopeTUYEeCKOM U
MPAKTUYECKON MOJTOTOBKM OOYYarOUIUXCsl, BHIOPABIINX OMpPEAeAEHHbBIN NMPoduiib
0oOy4eHHMsI, B TOM YHUCJIE C NEPCIEKTUBOM NOCIEIYONIEr0 NOJIYYEHUS] XHMUYECKOTO
oOpa3oBaHus B Opranuzaiusx nmpodeccruonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk mninaHUpPyeMbIM pe3yJibTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAHEro oOIiiero o0pa3zoBaHUS
U3yueHHE TmpeaMera «XUMHUs) OpPHEHTUPOBAHO TaKXKEe Ha peUIeHHue 3a/ad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaroumxcs, Ha (popMHpOBaHUE Yy HHX
OOIIEUHTENIEKTYaIbHBIX YMEHUHN, YMEHUH palMOHATU3aluu y4eOHOro Tpyaa |
OO0OOIIEHHBIX  CIOCOOOB  JIEATEIBLHOCTH, WMEIOMIMX  MEXKIUCIUIUTMHAPHBIH,
HAaJIPEIMETHBIA XapaKTep.

CocraBistomiuMu npeameTa «XUMHs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHs
ABISAIOTCA YriIyOnéHHble Kypchl — «Opranmyeckas xumus» U «OOmas u
Heopranuyeckas XxuMmus». [Ipu onpeneneHnn nMoaxoa0B K 0TOOPY U CTPYKTYpHOM
OpraHu3allid COAEpKaHUS STUX KYypCOB B NPOrpaMMe MO XHUMHUU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o pazauuusax 0a30BOTO W yrIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHsS» COCTaBIIIET COBOKYIHOCTh NPEIMETHBIX 3HAHMU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHMs NpeaMeTa. JTa cCUcTeMa
3HAHMM TMOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrMYECKOrO
Matepuana. Tak, Ha YriayOJI€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAQUMUTEIBHOTO YBEJIMYEHUS OObEMAa 3HAHMM O XUMHUYECKHUX
AJIIEMEHTAaX U CBOMCTBaX HMX COEIMHEHUU HAa OCHOBE PACIIUPEHUS U YTiayOieHus
NPEACTABICHUA O CTPOEHUM BELIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTAX
POTEKaHUsI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETUKHU
U TepMOaMHaMuKu. M3ydeHune mnepuoandeckoro 3akoHa u Ilepuomnueckoit
CUCTEMBbl ~ XMMHYECKHMX  DJIEMEHTOB O0asupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOECHUU aToMa. XUMHUYECKas CBSA3b
OOBSCHSAETCS C TOYKU 3PEHUSI IHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa3oBaHUU U
pa3pylIeHnH, a TakKXKe C TOYKU 3pEHHs] MEXaHM3MOB €€ oOpa3oBanus. M3ydenue
TUIIOB ~ peakuui  JOomojHseTcss  (GopMupoBaHHMEM  MpEACTaBICHUN 00
AIIEKTPOXUMHUYECKHUX MPOIECCaX U DJIEKTPOIU3E PacIsIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMUU MPU PACCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaelnseTca 0co00e BHUMaHUE BOIpocaM 00 AIEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLni.

Ocoboe 3HaueHWe UMEEeT TO, YTO Ha COJAEpXKaHUE KypcOB XHUMHUU
yTIyOJIEHHOTO YPOBHS U3YUYEHUS JJI KIACCOB ONpPeAeEHHOro npodus (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep JOINOJHEHMH K oOmeld cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSAHHME CMEKHbBIE TpeIMeThl. Tak, Hampumep,
B COJEpXKaHUM TpeaMeTa JUIsl KJIACCOB XUMHUKO-(PHU3ndYeckoro mpoduis 6obiioe
3Haue€HHUE OyIyT MMETh BJIEMEHTHl y4eOHOro martepuayia mo oomei xumuu. [lpu
U3YYEHUHU TMpeJMeTa B JAHHOM Ciyyae akIeHT OyleT clejgaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsSIpHAsi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPruHU, 3aKOHBI TEPMOJAMHAMMKHU, 3JEKTPOJU3a, IMPEICTABICHUS O
CTPOEHUU BELIECTB U APYroe.

B TO ke BpeMs B COIEpKaHUM IpeaMETa JJId KIJIACCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumuss. B 3TOM cimydae  mpeAocTaBieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHMSI  XMMHMYECKOW  OpraHu3alld  KJIETKH  Kak
OMOJIOrMYECKOl CHUCTEMBI, B COCTaB KOTOpPOM BXOAAT, K MpHUMEpYy, TaKHe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JHUNUABI, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTHl U Apyrue. I[lpu 3ToM 3HaHUA O COCTaBe M CBOMCTBaxX MpecTaBUTENEH
OCHOBHBIX KIJIACCOB OPraHMYECKHUX BEIIECTB CIIy)KaT OCHOBOM HJii U3y4YEeHUS
CYLIHOCTH HPOIeCCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAyyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO TPUMEHEHHS HAyUHbIX
3HaHUW H3ydeHHE MpeaMera «XUMUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMH MpEAMETaMH, BXOJSALUIMMU B COCTAaB
npeaMeTHBIX oOnacteilt «EcTecTBeHHO-HayuHbIE TpenMeTh», «MaTtemaTuka u
uHpopmaTrKa» 1 «Pycckuil s3bIK U TUTEpaATypaY.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaKXe, KaKk Ha YpOBHE OCHOBHOTO W CpeaHero oomiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueii MEPBOCTENEHHON 3HAYNMOCTH SIBISETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU KakK oO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. PelieHne
TOM 3a7aud Ha YIIyOJNEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mperoaraet
pean3anuio TaKuX LeJeH, Kak:

e (opmMupoBaHME NPEACTABICHUNA: O MaTepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX M MTO3HABAEMOCTH SIBJIEHUH MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiin B OOECIeUYeHHUH
YCTOMYMBOIO  PAa3BUTHSA  YEJIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00€eCIeYeHNN PalMOHAIBHOTO TMPUPOJOMNOIB30BaHMs, B (HOPMUPOBAHHUH
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKe 3KOJOTHMYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IMIPUPOHOM Cpee;

e OCBOGHME CHUCTEMbl 3HAHWI, JIeKalUX B OCHOBE XUMUYECKOH
COCTABJISIOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHMM BEIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMHYECKUX U
KMHETHYECKMX 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMUYECKUX DPEAKLUUH, O



XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINX
HAYYHBIX IIPUHIUIIAX XUMUYECKOr0 IIPOU3BOICTBA;

(dbopMupoBanue y o0yuaroumxcs OCO3HAaHHOI'0 ITIOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUisi OOBACHEHHMS
KJIFOUEBBIX M€ U MpoOJeM COBPEMEHHOW XUMUU, AJI OOBSICHEHUS M
IIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIINX €CTECTBEHHO-HAY4YHYIO NPUPONY;
IPaMOTHOTO PEIIeHHs TPOOJIEM, CBA3aHHBIX C XUMHEM, IPOrHO3UPOBAHMS,
aHaJIM3a U OLICHKH C TO3UIMH 3KOJIOrH4eCKON O€30MacHOCTH MOCIIEICTBUM
OBITOBOMI M MPOU3BOACTBEHHON NEATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  IPOU3BOACTBOM, HCIOJB30BAaHUEM U  NepepabOTKON
BEILIECTB;

yrayOieHue  OpelCcTaBiICHUH O  HAyyHbIX  METoJax  MO3HaHMS,
HEOOXOJUMBIX Ui NPUOOPETEeHHS YMEHUN OpHUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBICHEHHS XUMHUYECKUX SBJICHHUM, HMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU EATENBHOCTH U TOBCEIHEBHOM KU3HH.

B mnnaHe peanu3auuM MEPBOOYEPENHBIX BOCHUTATEIBHBIX U PAa3BUBAIOIINX
GyHKUIUNA TIEJTOCTHON CHUCTEMBI CPETHEro oOHIero oO0pa3oBaHUs MpPU U3YYECHUHU
npeaMera «XuUMHUS» Ha  YroyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TaKKUEe LETU U 3a7a4l, Kak:

BOCIIUTAaHWE YOESKIEHHOCTH B TIO3HABAEMOCTH SBJICHUM TPUPOJIBI,
YBaXEHUST K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

pa3BUTHE MOTHBAUM K OOYYEHUIO U T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00II[EYETOBEUECKUX [IEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIJIEKTYATbHBIX U TBOPUECKUX
criocoOHOCTEeM oOyuarmuxcs, (GpopMHUpOBaHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTIEIITHOW MPO(eCCHOHATBFHON U 00IIECTBEHHOU JESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOI'O IPHUPOIONOIL30BAHHMS,
Pa3BUTHE DKOJIOTHYCCKOU KYJIBTYPhI, TPHOOPETEHUE OIBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKON AEATEIHBHOCTH.

OO11ee 9MCIIO 4acoB, MPEAYCMOTPEHHBIX NIl U3YYCHHUS] XUMHUH Ha yTiyOJIeHHOM
YpOBHE cpeaHero obiiero obpaszoBanusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

IIpenmer W  3Ha4YeHHWE  OPraHUYECKOW  XHUMHUHU, IIPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COETUHEHHM.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIJepoja. XHMHYECKas CBS3b B
OPraHMYECKUX COEIMHEHUSX. Tumbl THOpUAU3ALMM aTOMHBIX OpOuTaneu
yriepoaa. Mexanu3aMbl 00pa3oBaHUsl KOBAJICHTHOUW CBSI3M (OOMEHHBINH U JIOHOPHO-
aKUEeNnToOpHbI). TUIBl MEepeKpbIBaHUA AaTOMHBIX OpOMTaJeld, G- M T-CBS3M.
OpunHapHasi, BOHAs W TpoiiHas CBsi3b. CIOCOOBI pa3phiBa CBSI3€H B MOJIEKYJax
opraHudeckux BemiecTB. [loHsiTHE O CBOOOJHOM paaukane, Hykieopuiae Hu
aneKTpodue.

Teopust cTpoeHus opraHudeckux coeauHeHnt A.M. byrtnepoBa w
COBPEMEHHBIE NPEJICTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeNWHEHUH. MOoNeKysipHble U  CTPYKTypHbIE  (HOPMYIIBIL.
CrpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHas. M3omepus. Buasl wu3omepuu: CTpyKTypHasi, NPOCTPAHCTBEHHAs.
DOnekTpoHHbIe 3)PEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIA d(PPEeKThI).

[IpencraBnenne o kKi1accUpUKAIMK OpraHuyeckux BemlecTB. [loHaTue o
bynkunonanbHoU rpymnmne. ['omonorus. 'omonoruueckue psanpl. CucreMaruyeckast
HOMeHKaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KJacCU(UKAIUS OpPraHUYeCKnX peaknuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCHepUMEHTAIbHBIE METOJbl W3Y4YeHHUsS BEIIEeCTB W HUX MpEeBpaIleHUl:
O3HAaKOMJIEHHME C 00pa3laMu OpraHWYyeCKHX BEIIECTB M MaTepuallaMH Ha HUX
OCHOBE, OMNbITHl 10 MPEBPALICHUIO OPraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBneHue, OOYIVIMBAaHUE U TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYT
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Ankanbl. ["'omosiorudyeckuil psii ankaHoB, oOmas GpopMmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoja, o-cBsizb. DU3MUECKUE CBOMCTBA
aJIKaHOB.



XUMHAYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMEUICHHS, W30MEpHU3aALNH,
JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasinenue o
MEXaHHU3ME PEAKIUI PaJUKaJIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4YeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOmas popMyina, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (LUKIONPONAH, LHUKIOOYTaH) U
OOBIYHBIX (IMKJIOMEHTAH, IMUKJIOTEKCaH) NMUKIOATKaHOB. CrocOObl MOTydYeHUs |
MIPUMEHEHUE UKIIOAIKAHOB.

AnkeHbl. ['oMonornueckuii psiji ajakeHoB, oOmas (GopMysa, HOMEHKIIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT ajiKeHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoja, 6- U m-cBsi3u. CTPyKTypHas U
reoMerpuyeckas (muc-TpaHc-) u3zoMepusa. @Dusnyeckne CBONCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHUS], 3aMEIICHUS B O-TIOJIOKECHUE
IIpY JIBOMHOM CBsA3M, IOJUMEPHU3aUMU U OkucieHus. IlpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakuy Ha JBOKMHYIO CBsI3b. CroCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsuKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMHUYECKUX CBOMCTB
COIPSKEHHBIX ~ JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanusa
COMPSKEHHBIX TUeHOB. CrtocoObI MOJYyYEeHHS U IPUMEHEHNE aJIKaUEHOB.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 0011as hopmysia, HOMEHKIATypa U
U30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XYWMHYECKME  CBOWCTBA:  pEaKkUWH  NPUCOCAUHEHUs,  JUMEpU3aluud U
TpUMEPHU3ALMHU, OKHCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, HMEIOIINX KOHLEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIC peaKIy Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThuecKkue YrieBoJopoasl (apeHsl). ['omonmoruyeckuit psiji apeHoB,
oOuast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpO€HHE MOJEKynIbl OeH3ona. DU3NMYECKHE CBOWCTBA apEHOB. XHWMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B OEH30IbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJMKale, peakuuyd NPUCOECAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENIECH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEPE aJIKWIbHBIX PpaJUuKaIOB, KapOOKCHUIIBHOM,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbBI, aToMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzarus ctupona. CriocoObl mogydeHus u
IIPUMEHEHUE apOMAaTUYECKHUX YIJIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lonytHele HedTsHbIE ra3sl. HegTh 1 €€ nmpoucxoxaeHue.
KamenHblil yroiib ¥ MpoAyKTHl ero mepepadotku. CrocoOs! mepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKU), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTku HEPTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX]Y pa3IMUHBIMU KJIACCAMU yTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakinu
3aMElIeHUs TajJoreHa Ha TUIPOKCOTPYINY, HUTPOTPYyNMNy, IMAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpOU3BOJAHBIE BOJHOIO U CIOUPTOBOTO
pactBopa miénouyu. B3auMoaelcTBUEe NUrajgoreHaJKaHOB C MarHUE€M U IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEJIMHEHHUSIX. Hcnonb3oBanue
raJIOTEHIIPOU3BOHBIX  YTJIEBOJIOPOJIOB B OBITYy, TEXHHUKE W TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
u3ydeHue (QU3NUECKUX CBOMCTB YTJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yrieBOJOPOJIOB Pa3IMYHBIX KJIaccoB (oOeciiBeYMBaHHWE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJIEHCTBHE alleTUJIeHA C
aMMHUa4YHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOe OOHapy>KEHHE
yriiepoga ¥ BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE IHTUICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMyieHHe C¢ KosuiekiusmMu «Hedtp» u «Yrompy, ¢
oOpa3liaMy  IUIaCTMAacC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYJ
YTJIEBOJIOPOJIOB UM TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsiopoaconepsxkamniue opranudecKue coeJMHEHHU.

[Ipenensuble ogHOaTOMHBIE cnupThl. CTpoeHUE MoJIeKyl (Ha mpumepe
METaHOJIa W 9TaHo’da). ['oMonorumueckuit psan, oOmas ¢opMyna, u30Mepus,
HOMEHKJIaTypa ©  kiaccudukanusa. Dusznueckue CBOMCTBA  MpPEACIIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJoOponHbIE CBSI3M MEXAY MOJIEKYJIaMl CIUPTOB.
XUMHUYECKHE CBOWCTBA: pPEAKUHUM 3aMEIIeHUs, JeTrujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIA
Ha opraHu3M ueyioBeka. CrocoObl MOMYyYeHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie 3¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3HUECKUX U
XUMHYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — JTUICHTVIMKONbL W ThulepuH. Ddusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTAaMH, KayeCTBEHHAs pEaKlHusi Ha MHOTOATOMHbIC
cnupthl. [IpencraBienre 0 MeXaHW3ME PEAKIUid HYKICOPUIHHOTO 3aMEICHUSI.
JeiictBue Ha opraHu3Mm denoBeka. CrmocoObl MOTyYeHUS MW TMPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUJIPOKCOTPYIIbI U
O6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHoma. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauectBeHuwie peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
CrniocoObl mosrydenust u npuMenenue penona. Genondopmanpaeruanas cMoa.

KapOoHuiibHbIE COETMHEHUS] — albJAETHU]IbI M KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMoJOoruueckue psjibl aabJIeruj0oB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMeHKIartypa. Du3uyeckue CBOMCTBA alIbJCTUIIOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJCTMJOB M  KETOHOB: peaKluu
npucoegnHeHus. OKUCIEHNE aabJeru0B, KAYECTBEHHBIC PEAKI[UU Ha aIbJCTHU/bI.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIbJETHIOB U KETOHOB.

OHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus u HomeHkatypa. dusnueckue cBoiicTBa
OJTHOOCHOBHBIX TMPEICIbHBIX KapOOHOBBIX KHUCIOT. BOMOpOIHBIE CBSI3U MEXKITY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYSCKHE CBOMCTBA: KHCJIOTHBIC CBOMCTBA,
peakuust STepuPUKALNMA, PEAKIMU C YYaCTHEM YIJIEBOJOPOJHOrO paJUKaa.
OcoOEHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHI. [loHSATHE O MNPOU3BOJAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopaszue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HEMPECIbHBIX U APOMATHUUECKHX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHUCIJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJIbMHUTHUHOBAs, OJICMHOBAs, JUHO]IEBAs,
JIUHONEeH08as KUcaoThl. CIocOObI OJTyYeHHUs U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢pupsl. ['oMonorudeckuil psia, oOwas Gopmyna, U30MEPUS U
HOMeHKJIarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THUAPOJHU3 B KHUCIOHW U
LIEIIOYHOM CpeIe.

Kupsl. Ctpoenue, puznueckue U XUMHUYECKUE CBOMCTBA KUPOB: THUAPOJIU3 B
KHUCIION U 1esouHor cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPHKAIIMNX OCTATKU
HETPEEIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpIa KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, TU-
U Tonmcaxapusibl). MoHOcaxapuabl: TIIOKO3a, (PpykTo3a, Trajiakto3a, puodo3a,
ne3okcupu6o3a. @u3nuecKkrue CBOMCTBA U HAXOXJEHHE B mpupoje. PoTOCUHTES.
XUMHYECKHE CBOMCTBA IJTIOKO3bI: PEAKIIMU C YYACTHEM CIIMPTOBBIX U aJIbJICTHUIHOU
TpyNI, CIOUPTOBOE M MOJOYHOKHCTOEe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEJEITEIbHOCTH Opranu3ma. Jlucaxapuapl: caxapo3a, MaJibT03a U
nakTo3a. BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKNE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnaenue B pupoje u npumenenue. [lomucaxapuasl: kpaxmail,
MJIMKOTEH U 1euiono3a. CTpoeHHE MAaKpOMOJIEKYJ Kpaxmajia, I[JIMKOTeHa H
HEJUTEONI03bl.  DU3MYECKHE CBOMCTBA KpaxMmalia W LEJUIIOJI03bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJU3, Ka4eCTBEHHAs peakius ¢ MOJA0M. XUMHUYECKHE
CBOMCTBa NEJUTIOJIO3bI: THUIPOJIN3, ToyueHue 3¢GupoB 1eitoio3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
pPacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE STUJIOBOTO CIIMPTA B AJIBJIETU] HA PACKAJIIEHHOW MEIHOW IMPOBOJOKE,
OKHCJIEHUE ATUJIOBOTO CHHUPTA AUXPOMATOM Kajiusl (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha aJlbJACTUlIbl (C TUIPOKCHUIIOM
muammuacepeOpa(l) u  rumpokcuaom  menu(ll)), peaknus ramnepwHa
rugpokcunom Mmenu(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneicTeue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMaM «CHUPTHI U
(denoub, «KapooHoBbIe KUCTOTHI. CIIOKHBIE A(DUPBD».

A3o0TcoAep:Kale OPraHnyecKre cCoeINHEeHN .

AMMHBI — OpTaHHYECKHE MPOM3BOJHBIE amMMuaka. Kinaccudukaiys aMuHOB:
anudaTUyeckue M apoMaTHUECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIEC.
Ctpoenue moJiekys, obmas GpopMmysa, U3oMepusi, HOMEHKIATypa U (U3UYECKUE
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu ankuaaMMOHHS.

AHWIMH — TIpEJCTAaBUTE]Ib aMHUHOB apomaTudeckoro psnga. CTpoeHue
aHuWiIMHA. B3anMHOE BIMSHUE TPYIN aTOMOB B MOJIEKYyJsie aHwinHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
MOJIYYCHHUSI M TpUMEHEHHe anudarnuecknx aMuHoB. [lomyueHue aHuiIMHA u3
HUTPOOCH301a.

AmuHoOKUCIOTE. HoMeHknaTypa u uzomepusi. OTaenbHbIe IPEACTABUTEIN O
AMUHOKHCJIOT: TJIMIUH, andaHuH. @Ousnueckue CBOWCTBA  aMUHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX  OpPTraHUYECKHX
COCIMHEHUM, peaKus TMOJHUKOHICHCAIUA, OO0pa3oBaHUE TMENTHUIHON CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak mnpupoaHbie TonMMephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIAPOJIM3, JACHATYpalus,
KAueCTBEHHBIC PEAKIINU Ha OEJIKHU.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX MpPEBPalCHUN:
pacTtBopeHne O€JIKOB B BOJIe, JeHATypalus OEIKOB MpH HarpeBaHUU, IBETHHIC
peakiuu Ha O€JKHU, pEIICHHE OHKCIEPUMEHTAIbHBIX 33Ja4 10 TeMaMm
«A3oTcoaepkaiiue OpraHUYeCKue COCMHEHUS u «Pacrno3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BrbicokoMoJIeKyJISIpHBbIE COeIMHEHUS.

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPEHSST MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

[Tonumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU/, TOJUCTUPOJ, TMOJIUMETUIMETaKpWIaT, MOJUKapOOHATHI,
novdTIWICHTepedTanaT). Y THin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaibHBII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBL. Pe3una.

BosokHa: HaTypanbHbIe (XJIOMOK, MEPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKKE (KAaIIPOH U JIABCaH).

[Tonumepsl CHEUATIBHOTO Ha3HAYCHUs (Tedon, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3araeMblie OJIUMEPHI).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJICHHE C 0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHHE JKCIepUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaum.

Haxoxxnenue MoJekyasipHOH (QOpMyJibl OPraHMYECKOro COEIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJISIpHON  (pOpMYJIbI OpPraHUYECKOrO0 COeIUHEHHUs 1Mo Macce (00bEMY)
IPOAYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MIPOIYKTOB
peaKkiMy W/WIU WCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OpPraHMYeCcKOr0o BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHHUsI, ONpeeiCHUEe JOJM BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBA3H.

Peanuzanusa MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XMUMUH B
10 kmacce OCYIIECTBISIETCS 4YEpe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATWUW, TaK W TOHSTHH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOIIOICHUE, HW3MEpPEHUe,
AKCTIIEPUMEHT, MOJICJIb, MOJICIUPOBAHHUE.

dusnka: Marepus, aToMm, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIlleCTBA, (DU3WYECKUE BEJIMYMHBI, €IUHHIIBI U3MEPEHUS, CKOPOCTh, SHEPIus,
Macca.

buosorusi: kjerka, opraHus3M, J3KOcucTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,



doTocUHTE3, IbIXaHWE, OCJKH, YIJIEBOABI, JKHUPBI, HYKJICHHOBBIC KHCIIOTEHI,
(bepMeHTHI.

['eorpadus: mose3Hbie KCKOMAEMbIE, TOTLTURO.

TexXHOJIOTHS: MHIIEBbIC MPOIYKThI, OCHOBBI PAlMOHAIBLHOTO IHTAHUS,
MOJOIIAE CPEJICTBA, MATEPHAIIbI M3 HCKYCCTBEHHBIX U CHHTETHUYCCKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oTonsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCJA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToOMHbIE opOuTanu. Kinaccupukaius XuMU4eCKuX 3JIEMEHTOB (S-, P-,
d-, f-omementsr). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNeKTpoHHbIE KOHPUTYPALIUA aTOMOB 3JIEMEHTOB MEPBOr0O—4YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHH, 3JEKTPOHHBbIC KOH(MUTYypallMu HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DIIEMEHTOB
JA.1. MenneneeBa. CBA3b NEPUOIUYECKOrO 3akoHA U [lepnoanyueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaMm. 3HA4YeHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHYECKasi CBSI3b. BUIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN. DHEPIUsl U IIMHA CBsA3U. [10JIIpHOCTD, HANIPABJIEHHOCTD U
HAChII[AEMOCTh KOBAJIEHTHOW CBA3U. KpaTHbeie cBsa3u. BogopoaHas CBs3b.
MexMOneKyIIpHbIE B3aUMOAECHCTBHS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKHUM CTPOEHUEM (HA MPUMEPE COECTUHEHU
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEJUHEHUH.
[ToHsITHE O KOOPAWHAIMOHHOW XUMUH.

Bemectsa  MOJEKYJISpPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHUs.  THIIbI
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[Tonsatue o mucnepcHbix cucrtemax. Mictunubie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBopax. CrHocoObl BBIPaKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBas J10Ji BEIIECTBA B pacTBOpE, MOJIApHAas KOHILEHTpauus. HaceleHHsle n
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kprcramioruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBUATLHBIC
Ha3BaHUS OTJIEJIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKUX pEeaKIUi B HEOPraHUYECKOW M OpraHUYecKOi
XUMUH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
SHEPIUM MPU XUMUYECKUX peakiusax. TeraoBbie 23pHEKTHl XUMUYECKUX PEaKIUH.
TepmoxuMuYeCcKre YypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKInu, € 3aBUCHMOCTh OT Pa3iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakinu. Karainus u Katalin3aTopsbl.

OO6paTtumble 1 HeoOpaTUMbIC peaklMi. XUMHUECKOe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHUsi. DaKkTOpbl, BIUSIONIME HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHUSA: TeMIepaTypa, JaBJIE€HUE U KOHIICHTPAI[MU BEIECTB, YUYACTBYIONIUX B
peakuuu. [Ipunoun Jle [larense.

Onektponutuyeckas gucconuarnus. CuibHble W cJIaOble DJIEKTPOJIMUTHI.
Crenenb aucconuanuu. Cpea BOJHBIX PAacTBOPOB: KUCIOTHAas, HEUTpalibHasd,
niesniouHas. Bonoponnsiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb M BOCCTaHOBUTENb. I[Iporiecchl OKHCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOIU3 paCTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M HX MpEeBpallCHUMN:
pa3lioKEHHE TEPOKCHUIA BOJOPOJAa B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTALTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OIpe/ieeHre
Cpelbl PacTBOPOB C TMOMOILIBI HHIUKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU ¢ TMOJOKEHUE XHUMHYECKOTO
pPaBHOBECHSI.

Heopranuueckass XuMus.

[Tonoxxenne HemeTaioB B Ilepuoanmdeckoi cuUCTEME XHUMHUYECKHUX
anementoB J.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. PU3HUECKHUE
CBOMCTBA HEMETAJJIOB. AJUJIOTPOIHUSI HEMETAJJIOB (HAa MPUMEPE KUCIOPOa, CEPHI,
docdopa u yraepona).

Bonopon. Ilomydyenue, gusnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJ;laMd M HEMeTalylaMHU, BOCCTaHOBUTENbHBIC CBOMCTBA. [ 'mapumsl.
TomnIMBHBIE ATIEMEHTHI.

["amorensl. Haxoxkaenwe B mpUpoJE, COCOOBI MOMydeHUs, (HU3UIECKUE U
XMMHUYECKHE CBOMCTBA. ['aJloreHOBOMOPOIbl. BaxkHeumme KUCI0pOACOACpKAIIUE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHUM.



Kucmopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOTyYCHHUS
Kkuciopoaa. OuU3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUbI U IEPOKCHIBI.

Cepa. Haxoxaenue B mnpupojie, CHOCOOBl MoJydeHus, (Quznueckue u
xuMuueckue cpoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepsi(1V), okcua
cepbl(VI1). CepHucras u cepHas KUCIOTHI U uUX coyii. OCOOEHHOCTH CBOWMCTB
CEpHOM KUCIOTHI. [IpuMeHeHne ceprl U €€ COeTUHEHN.

A3zor. HaxoxneHue B TMpupoje, CHocoObl MOdy4yeHus, (U3NYEeCKue u
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €T0 COCTMHECHHUI. A30THBIE yI0OpCHHUS.

®ochop. Haxoxnenwe B mpupojnie, CHOCOOBI TMOMy4deHUs, (U3HUECKUE H
xumuueckue cpoiictBa. dochunpr u pochun. Oxcuasl docdopa, dochopnas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coeaunenuii. docdopusie
ya0OpeHus.

Yrinepon, HaxoXIeHHWE B TOpUpPoOjAE. AJUIOTPONHBIE  MOIUDHUKAIUN.
®duznyeckue W XHMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yronpHast kuciora u eé
COJIU. AKTHBUPOBAHHBIN yTOJb, afcopOuus. DyinepeHsl, rpadeH, yriepoHble
HaHOTpYOku. [IpuMeHeHre NpoCThIX BEIHIECTB, 00Pa30BAHHBIX YTJIEPOJOM, U €T0
COECIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3UYECKHE U
xumuyeckue cporictBa. Oxcupa kpemuus(lV), kpeMHueBas KHUCIOTa, CHJIUKATHI.
[Ipumenenue kpeMHus U ero coeqnHeHui. CTEeK0, ero NoJIy4YeHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B [leproandeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmime
¢dbusnueckue cBocTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY U TEXHHKE.
CruiaBbl METaJIOB.

DNIEKTPOXUMHUYECKUM psAJl  HampsbkeHuil  metamwioB.  OOImuMe  CrocoObl

MOJTYy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMAPOMETAILTYPrus,
anekTpoMeramutyprus. [lonstue o koppo3uu mertamioB. CrnocoObl 3aluThl OT
KOPPO3UH.

Obmas xapakrtepuctuka MmeTtamwioB |A-rpynnsl [lepuonnueckoit cUCTEMBI
XUMUYECKUX 2dneMeHToB. Hatpuii u kanuii: mnonydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COETUHEHU.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer I[lepuomnyeckoit cucteMsl
XUMUYECKUX JJIEMEHTOB. Maruuii M KaJlbliMii: ToJlydeHue, (U3HYEeCKue u
XUMUYECKHUE CBOICTBA, NMPUMEHEHHE MPOCTBIX BEIIECTB M HMX COEIUHEHUM.
XécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



AJIOMUHUIN: TTONy4YeHue, (PU3NYECKUEe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
POCTOTO BEIIECTBA M €ro coeAuHeHuid. AmdoTepHbIe CBOWCTBA OKCHUAA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUS.

OOmass xapakTepucTuka MeTauioB 1oO0ouHbIX noarpynn  (b-rpymm)
[Tepuoaruueckon CUCTEMbI XUMUYECKUX JIEMEHTOB.

Ou3nyecKkue U XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. OKCuapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTENbHBIE CBOKCTBA. [loyueHne u npuMeHeHne xpoma.

POU3UYECKUE W XMMHUYECKHE CBOMCTBA MApPraHUa U €ro COCIAUHCHUU.
Baxuneiimue coenunennss Mapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranat kaiusi, ero OKUCIUTENIbHbIE CBOMCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIEI,
ruapokcuasl U conn xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

Ou3nYecKrue 1 XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MIPUMEHEHHUE MEJIU U €€ COCIUHECHUN.

[Muuk: monydyeHue, (U3MUECKUE W XHUMHUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA M TUAPOKCHUIA IUHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [[pumeHnenune
[IMHKA U €r0 COCIUHEHU.

OKCNIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W UX MPEBPALICHUM:
u3ydeHue oOpaslloB HEMETANIJIOB, TOPEHHE cephl, ¢docdopa, xkeie3a, MarHus B
KHCIIOPOJIE, M3y4YEHUE KOJUIeKuMu «MeTtaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJIJIOB C BOJOM (BO3MOYKHO HCIIOJIH30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA U JKejie3a C pacTBOpaMHM KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPraHWUYECKUE aHHUOHBI, KATUOH BOAOPOIA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHCJIOT M IIENIOYEH, PEIICHHE SKCIEPUMEHTAIbHbBIX 3aa4 M0 TEMaM
«l"amorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCAUMHEHUS,
«MeTaJuibl TJIaBHBIX MOATPYIID», «MeTamibl MOOOYHBIX TOATPYTII.

XuMHUSA U KU3Hb.

Ponb xumun B oGecriedeH yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TIO3HAHUSI M METOAOJIOTUM HAYYHOTO MCCIEIOBAHUSA.
HayuHble TPUHIIMITBI OPraHU3alMU XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITICHHBIE
CroCcoObI TOJTYUEHHUSI BAXXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUaKa,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMBITIIIeHHbIE CITOCOOBI TTOYYCHHS METaUIOB |
CIUIaBOB. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOWIEH CpEelbl U €ro MOCIE/ICTBUS.
Ponp xumuu B o0ecrieueHnn SHEPreTuIeckoil 6€30macHOCTH.

XuMusi © 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeacrBa. IIpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUU MEIULIHBI.



XuMusl MUY OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE J00aBku. Poiib xuMuu B
o0ecre4eHuu MUIIEeBO 0€3011acCHOCTH.

Kocmernueckue u mnapdromepHbsie cpeicTBa. beitoBas xumuda. I[lpaBuna
0e30MacHOro0 MCIHOJIb30BaHUS MpenaparoB OBITOBOW XWMHUU B IOBCEAHEBHOM
KU3ZHHU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHsl B CEJIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKu, CTEKJIO, KepaMHKa.
Marepnansl 1 2neKTpoHUKU. HaHOTEXHOMNMOTHA.

PacuérHble 3anaum.

Pacuéte: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO U3 YYAaCTBYIOUIMX B PEAaKIMU BELIECTB,
Macchl (00BbEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIU OJIHO W3
BEILIECTB MMEET NpUMeEcH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €ciId OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJM W MOJIPHOHU
KOHIICHTpAIIMU BEIlECTBA B pacTBOpe, JOJU BBIXOAA NPOJIYKTa PEaAKIUU OT
TEOPETUYECKH BO3ZMOYKHOTO.

MexnpenMeTHsIe CBSI3H.

Peanuzanus  MeXOpeAMETHBIX CBA3EH MpU  HU3YyYEHUH oOOlmel u
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce oCyIecTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHM, IPUHATHIX B OTAEIBbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
TeopHsl, 3aKOH, aHAIN3, CUHTE3, KiIacCHU(PUKAIUS, MEPUOANIHOCTh, HAOIIOACHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTE€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHUE BELIECTBA, WACAIbHBINA ras,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opranusm, sKocucTema, ouocdepa, MeTaboJIU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, JKUPBI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEIIECTB M MOTOK IHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuUHEpaATBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pECYpPCHL.

TexHoJIOTUs: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTtepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MPOMBIIIJIEHHOCTb,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemnaparoB, IMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-JEATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHUMHS» Ha YPOBHE CPEIHErO
oOirero 00pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHUE
0OyYaroIIMMHUCA POCCUMCKOM TpaKJaHCKOM HISHTUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICTICHNIO; HAIMYME MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJU4yue
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH IEJU U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHUA TIpeaMeTa «XHUMHUSD»  OTPakaroT
c(hOPMUPOBAHHOCTb OIBITA I[103HABATECILHOW M TMPAKTUYECKOU JESITEIHLHOCTH
oOyyJaromuxcs B Mpoliecce peain3alui 00pa3oBaTeIbHOM IeSITEHLHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS TIpeaMeTa «XUMHUS»  OTPa)KaroT
c(hOpMHUPOBAHHOCTh OIIBITA IT03HABATCILHOW M IPAKTUYSCKOM JIESITCIHBHOCTH
oOyyJaromuxcs B MPOIECcce peann3anuu o0pa3oBaTeIbHOM ACATEILHOCTH, B TOM
YHCJIC B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX IIPaB M 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY W MIPaBOIOPSAJIKY;

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TMPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUN y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJHEHUU
XUMHYECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh M TNPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMUHbBIX BUJIOB YUCOHOU €SI TENHHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUS:

[EHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUJIOKEHUSI XUMHUHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yibTaT
JUTATENIbHBIX ~ HAOIIOJCHUM, KPOIMOTIMBBIX  JIKCIEPUMEHTAJIBHBIX  MOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpECa M [O3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU U TOCIEIYIOIIEM
aHanu3e MH(QOpPMAaIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOM
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4) popMUpPOBAHUSA KYJbTYPHI 310POBbSI:

NMOHUMAaHUSl IEHHOCTEH 310poBOro U 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIECHHUS K COOCTBEHHOMY (DU3MYECKOMY M
NICUXUYECKOMY 3/10POBBIO;

COOIONIEHUsT TIpaBUi 0€30MacHOro OOpaleHus C BEIleCTBaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

NOHUMAaHUS LEHHOCTH TNPaBWI HHIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHMS MOCHEACTBUN M HENPUATHS BPEAHBIX NPUBBIYEK (yHOTPEOICHUS
aJIKOT0JI5l, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0OBATEIbCKON
NEeATENbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYruX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]1ay
COLMaIbHON HaNpaBJIEHHOCTH (B paMKax CBOETrO KJlacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOGECcCuil pa3iudyHoOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBa)XEHHUSA K TPYY, JIOASAM TPyJia U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHAMBHUIYaJIbHOH TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccun M peaau3aiuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECOO0PA3HOr0 OTHOLIEHHUS] K MNPUpOJie KaK HMCTOYHHUKY
CYILIECTBOBAHMUSI KU3HU Ha 3eMJI€;

NOHUMAaHUSl TJOOATBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHHUS HEOOXOJIMMOCTH WCIIOJB30BAHMUS JOCTHDKCHUM XHMHU IS
pELIEHHS] BOPOCOB PAllMOHATIBHOTO MPUPOJAOIIOIb30BaAHHUS;

AKTUBHOIO HENPUATUA JACUCTBHM, TMPUHOCIIIMX BpPEH OKpPYKaAOUIEH
NPUPOJHON cpelie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUYECKHUE
MOCECTBUSA MPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYUS PAa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, YKOJOTUYECKON KYJIbTYPHI,
OITbITa JIEATEIIbHOCTH AKOJIOTUYECKOM HAMpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW M COLUAIBHOU
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoOuu;

7) IEHHOCTH HAYYHOI0 TO3HAHUSI:

MHUPOBO33pEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH M OOIIECTBEHHOMN MPAKTUKH;

MOHUMAHMUS CHeMUUKA XUMHM Kak HayKd, OCO3HaHUA €€ poiu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJI0CTHOTO
IpeACTaBlIeHUs 00 OKpY’KalolleM MHUPE KaK O €IUHCTBE MPUPOJIBI M YCIOBEKa, B
MO3HAHUU TIPHUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH IMPOoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
OUBUJIM3AlIUN: B €€ TYMAaHHCTUYECKOM HAIpPaBICHHOCTA W BAXXHOW POJM B
CO3JaHUM HOBOM 0a3bl MaTepPHANBHON KyJIbTYpHl, B PEHICHUHU TIJI00aIbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPrEeTUUYCCKOM,
MUIIEBON M DKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYCHUHN
YCJIOBUHM YCHENTHOTO TPY/Jia U SKOJOTHYECKH KOMGMOPTHOM KU3HU KaXKJAO0ro 4dJieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHMS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUS JIJIS aHAJM3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUM, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEIbI0 TIONyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCHOJB30BaTh XHUMHUYECKHUE 3HAHUSA IS
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECa K NO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3nuyHbIX cdepax mpodecCHOHAIbHOM
JICSITEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHS IPOrpaMMbl IO XUMHUHU Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HaUYMMble 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIC MOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHenu(HUKy METOJOB IO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHsl, SIBJICHUE,
polrece, CUCTeMa, Hay4dHbIH (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCle0BaHne, HAOTIOACHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISATUBHEIC), 00€eCIIeYnBAIOIIINE dbopMHpOBaHUE (GYHKIIMOHATBHOU
I'PaMOTHOCTH M COITUATTbHOM KOMIICTCHITMHN O00YyYarOIIUXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIB30BATH OCBOCHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBUA B IMMO3HABATEILHOM U COLMAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETrYJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJlM3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcisaTh LEJIH JESITEIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTECPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEJISIMU;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICTIATh XapaKTEPHbIC NMPHU3HAKU TMOHATHM U yCTaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHUSI M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHUE PACCYXJCHHUS (MHAYKTUBHBIC, JICIYKTHUBHBLIE, 10
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATHh B MPOIIECCE MO3HAHUS MCIOJb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATE MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas QopMmysia, ypaBHEHHE XUMHYECKOU



peakuy — MpH PEIICHUH YYeOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEaKIUH.

2) 0a30BbIC HCCIEI0BATEIbCKUE 1CHCTBUA:

BJIAJ€Th OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB MU XUMHUYECKUX
peaKuunii;

(GopMyIHUpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh OCTABICHHbBIE
U CaMOCTOSITEIBHO C(OpPMYJIHMpPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI A1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOM
NESTENbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEUIeHUs MNPaKTUYECKUX 3a/]ad, NPUMEHEHUIO pa3InYHBIX
METO/I0B [TO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(GbopMyIupoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOABI MPU TOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS YyYEeOHBIX 3a1a4
ONPEIECIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJAB30BAHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMaANbHYIO  GOpMYy  MPEACTABICHUS
uHpopmaImu (cxeMsbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe ¢
XUMUYECKOM uH(pOpMaIMeil: NpPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTeMaTHYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'TLAIHOCTH.

KoMmyHuKaTHBHbBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUS:



3aJ1aBaTh BOIMPOCHI [0 CYILIECTBY 00CYK/1aeMOM TEMbI B XOJ€ 1Uaaora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJITIOKEHHOM 3a1a4H;

BBICTYNIaTh C NPE3EHTALMEN PE3YJbTATOB ITO3HABATEIBHOU JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO MJIA COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3aluud yueOHOTO MpoeKTa, U GOopMyIHpPOBATH BHIBOJIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHMN MYTEM COTJIACOBAHUS MO3ULUAU B
X0J1€ 00CYXIeHUsI U 0OMEHAa MHEHUSIMH.

PeryisiTuBHBIC YHUBepCAJbHbIE Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATENIBHYIO
NeSTENIbHOCTh, Ompefenss e€ Ield U 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh MpE/laraéMblii  aJfOpUTM JCHCTBUM mpu
BBINIOJIHEHUM YYEOHBIX U HCCIEN0BATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIN CcrMOco0 HMX peHIeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIIAITh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMoOaHaln3a |
CaMOOLICHKH.

IHNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ybTaThl OCBOSHHUS MTPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUs BKJIIOYAIOT creruduueckue
JUTsl y9eOHOTO peameTa « XUMUs) HaydHbIC 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOoOPa30BAHUIO 3HAHUMN, BUABI JCSITEIBHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHHS W MPUMEHEHWIO 3HAHWU B PA3IUYHBIX YUEOHBIX
CUTYyallMsIX, a TAKXKE B PEAIbHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe IO XHWMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYCHUU OPraHUYECKOM
XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ PoJii B OOECICUCHUH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM IKOJOTMUYECKOM, SHEPreTUUECKONU U



NUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX VCTOYHHKOB SHEPIUH, B obecrieyeHuun pPaLMOHAIIBHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl
YeJloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0POBbIO U IPUPOJHOMU CPEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIIUE MMOHATHS — XUMUYECKUI IEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUSI aToMa, THUOpUIM3alMs AaTOMHBIX oOpOuTalel, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKeNeT, (QyHKIIMOHATbHAS
rpynmna, pajaukaig, CTPYKTypHble (opmysbl (pa3BEpHYTbIE, COKpalllEHHBIE,
CKEJIETHbIE), W30MEpHUsl CTPYKTypHas M HPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTUYECKUUA psAJl, TOMOJIOTH, YTIEBOAOPOJBI,
KHCIIOPOA- U a30TCOJAEpKAIMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akoH Jl. M. MenneneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] SHEPruM TMpPU XUMUYECKUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XMUMHMUYECKHUX SBJICHH; MPEICTABICHUS
O MEXaHU3Max XHMHUYECKHMX peakUuuid, TEPMOAMHAMMUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pexTol, opueHTanTsl | u Il pona);
(dakTomornyecKkue CBEACHHUS O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
UCTIOJb30BAaHUU BAXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON
NESATEIbHOCTH  4YeJIOBeKa, OOIIMX  Hay4HbIX  OPHUHLMIAX  XUMHUYECKOTrO
IPOU3BO/ICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOMA, TepepabOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COEIMHEHMI;

c(hOpMHUPOBAHHOCTH YMEHMIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUS XMMHYECKUX PEAKIHUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUi  MOCPEJICTBOM  COCTABJICHMS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHU;



M3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WILUTFOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMUBATh MPUHAICKHOCTh H3YUYEHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINpeIeaEHHOMY
KJIaccy/Tpynmne CO€IMHEHUM, JaBaTh UM Ha3BaHUS 10 CHUCTEMATHYECKOU
Homenknatype (IUPAC) u mpuBOAWTH TpUBHAIBHBIC HA3BAaHUS IS OTIASIHHBIX
MpEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIULEPHUH,
ATWICHIJINKONb, (eHo, (QopManabAeru/l, aueTaibIerull, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHAasl KUCIIOTa, CTEapUHOBAsA, OJICMHOBAS, MaIbMUTHHOBAST KUCIIOTHI,
TJIMIUH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIWH, JTUBUHUJ, U30MPEH, XJIOPOMPEH,
CTUPOJI U IPYTHUE);

chOpMHUPOBAHHOCTh yMEHUS ONPENENSATh BHJ XWMHUYECKOW CBSI3U B
OpPraHMYECKUX COEJIMHEHUSX (KOBAaJIGHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTb YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytieposa ayis 00bICHEHHs 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTb  YMEHHH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENCH pa3IUIHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, IUKIOAIKAHOB, aJIKEHOB, aJIKaJHECHOB,
QJIKWHOB, AapOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, JTU- U TOJHCAXapuJoB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHl C KCHOJIB30BAHUEM CTPYKTYpPHBIX
opmyur;

chOpMHUPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCAMHEHUN OT
KPaTHOCTU U THUIMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojb), CHOCOOBl €ero mnepepaboTKu U
MPaKTHYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAayYHBIX
MEeTOJaxX MO3HaHUSA — HAOJIOJACHUU, U3MEPEHUHU, MOJICTIMPOBAHUH, SKCIIEPUMEHTE
(pea’bHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUSI PUMEHSITh OCHOBHBIE orepanuu
MBICITUTEIBHON JEATeIbHOCTU — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3EH — IS U3y4YCHUs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHII: BBISBIISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH JUIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpMHUPOBAHHOCTh YMEHHI: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUA C UCIOJIb30BaHUEM (PU3MUECKUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BELIECTBA), XapPaKTEPU3YIOIIHX
BEILIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysIBl BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C TO3MUIMH  SKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENbHOCTH YENIOBEKAa, CBS3aHHOW C MepepadOTKOU
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSATUS TPAMOTHBIX PEUICHUN
po0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIHHO TUIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJYyYeHHUE U U3YUYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAcCIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
Oe3omacHOro oOpalieHusi ¢ BElIeCTBaMU U JIA0OPATOPHBIM O0OpPYAOBAHHUEM,
dbopMyIMpOBaTh TIEJIb HUCCIECNAOBAHMS, TNPEICTABIATH B pasIudHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

coOJII0/1aTh MpaBuUia SKOJOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATEIILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS, OKpYKarouien
MPUPOJIHON CPEbI U IOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHSL;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JEWCTBUSI Ha >XUBBIE OPraHU3MBI
OTpeIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIci nokazatens [T/1K;

aHAJIM3UPOBATH I1EJECOO00PA3HOCTh NMPUMEHEHUSI OPraHWYECKHX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IEJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIINH B PA3IUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATH XMMUUYECKYI0 HUH(pOpMaIuIo, nepepadaTiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBHUH C ITOCTABICHHOM YUeOHOM 3a/1aueH.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmmas W HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTb TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBIICHHI MPUPOJbI, O MECT€ U 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHUSI, B pEUICHUU NPOOJEeM HKOJOTHYECKOM, PHEPreTUYECKON M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUaIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECICUECHUM PAllMOHAJIBLHOIO IMPHUPOJAOIOIL30BaHuUs, B
GbopMUpPOBAaHUU MHUPOBO33PEHUST M OOIIEH KyJIbTypbl 4YelIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHWW, KOTOpas  BKJIIOYAcCT:
OCHOBOIIOJIATAIONIUE IMOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHS aToMa, THOPHAW3AIMS aTOMHBIX OpOWTaliel, HOH,
MOJICKYJa, BJICHTHOCThb, JJCKTPOOTPUIATEIHBHOCTb, CTEIEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeTaUIM4YecKasi, BOJIOPOJIHAs),
KpUCTAJTIMYECKasi peméTka, XHUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEIJICKTPOIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMS, CTENEHb JUCCOLMAIUU,
BOJIOPOJHBIN TIOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUECKON peaKIuy, XMMHUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJICKTPOJIUTHUYECKON TUCCOIUAINM, TEPUOANUYCCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHUSI MaCcChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUHM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHHM, MHPOBO33PECHUYECKUE 3HAHUA, JIeKallMEe B OCHOBE TMOHUMAaHUA
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIDHOM  YPOBHSIX; TMPEJCTABICHHS O MEXaHU3Max XHUMHYECKUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHUHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAx M JUCIIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHHH W 0e30MacHOM
WCIIOJIb30BaHUN BXKHEUIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETHPHOCTH  YE€JIOBEeKa, OONMX  HAYYHBIX  MPUHIUIAX  XUMHAYECKOTO
MPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUM;



c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI0 CHUMBOJIUKY MJIs
cocTaBieHHs (GOpMyJl BEUIECTB M  YpPaBHEHHM XHMMUYECKHUX peakUui,
cucreMarndeckyro HoMmeHknIaTypy (IUPAC) u TpuBuanbHbIle Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEJENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHMSX, BHJI XMMHUYECKON CBS3M (KOBAJIEHTHAs,
VOHHAs, METAJNIMYECKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOM CBSI3M M THUNA KPUCTALIMYECKON pEIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pPa30BaHMsI KOBAJIEHTHOU CBS3H;

c(OPMUPOBAHHOCTh ~ yMEHMH:  KJIacCU(UUUPOBATh:  HEOPraHUYECKUE
BEILIECTBA 10 UX COCTABY, XUMUYECKHUE PEAKIIUHU 10 PA3JIMYHBIM MIPU3HAKAM (YHUCITY
U COCTaBy pearupyrollux BeIeCTB, TEIUNIOBOMY 3(D(eKTy peakuuu, U3MEHEHHUIO
CTENEHEl OKHCIEHUSA DIIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTajlu3aTopa H
JPyTHE); CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KilacCU(UKALIUN
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI NEPUOJUYECKOTO 3akoHa [].
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

Cc(OPMUPOBAHHOCTh YMEHHUIl: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XMMHUYECKHX DJJIEMEHTOB IEPBOrO—4ETBEPTOrO IEPUOJOB
ITepuognueckonn  cucremsr  J[.U. Menpaeneena, WCTIOJIB3ySl  TOHATHUA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opouTanm», «OCHOBHOE M BO30YXKIAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay,
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHMsI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coequHeHuM no mnepuojgam u rpynmnaMm Ilepuonmnueckou cucremsr JI. U
MeHieneeBa, BAJICHTHbIE BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJICKTPOHHBIX 000JIOUECK;

chOpMHPOBAHHOCTh YMCHHIA: XapaKTEPH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHHE T€HETUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI;

c(OPMHPOBAHHOCTh YMEHUS  PACKpbIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUIA MOCPEACTBOM COCTABJIEHMS 3JIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOro oOMeHa MyTEM COCTaBJICHMSI UX TMOJHBIX U
COKpAIIEHHBIX  WMOHHBIX  yPaBHEHUW;  peakUMd  TUAPOIM3a;  peakiuiu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE r'HIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUSA );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEAKIUNA C Y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTH XHMHUYECKOW peakIMi B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHHUS XUMUUECKOTO PaBHOBECHUS 101 BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [llarense);

chOpPMHPOBAHHOCTh yYMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIH,
JeXalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlIue HayyHble MPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I1€JI€CO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIICHUS PUCK-TI0NIh3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUM TPUPOABI — HAOMIOEHNe, HW3MEpPEeHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIICI0BAaHUHN BEIIECTB
U s OOBSICHEHHS XUMHUYECKUX SIBJICHUH, HMMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN JAEATETbHOCTH YEIOBEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTb yMEHHUSA MPOBOJAUTH PACUETH: C UCIOIb30BaHUEM
MOHSATUM «MacCoOBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHIICHTPALUS»;
MaccChl BelIeCTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3(deKTa
peaKiuy; 3HAYCHHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHbIO AMCCOIMAlMU; Macchl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEAKIUH, €CIU OJHO M3 MCXOJIHBIX BEHIECTB JJAHO B BHJIE€ pacTBopa C
onpeieIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT MpUMECH); JOJM BBIXOJA NPOJYKTA PEaKIUH; OOBEMHBIX OTHOIICHHUI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHFHO TUTAHUPOBATH U TPOBOIHTH
XUMUYECKUH  JKCIEpUMEHT  (TIPOBEIEHHWE  peakIuii  MOHHOTO  OOMeHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTAaBa HEOPTaHUYECKHUX BEIIECTB, ONpE/ISICHUE
Cpelbl pPacTBOPOB BEIIECTB C TMOMOIINBI HWHIWKATOPOB, WM3y4YCHUE BIUSHUS
pa3nmuuHbIX  (PAKTOPOB Ha  CKOPOCTb XUMHUYECKOM  pEakiuu, peIICHUE
AKCHEPUMEHTANIbHBIX 3afad 1o Temam «Mertamne» u  «Hemeramis») ¢
COOJTI0/IEHEM TTpaBUJI 6€30MacHOr0 OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GOpMyJIUpOBaThH I€Jb HCCIEIOBAHUS, TMPEJICTABIATh B
paznuuHOM Qopme pe3yibTaThl AKCIEPUMEHTA, aHAIM3UPOBATH U OILEHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOIOIATh TTpaBUjia MOJb30BAHMS XUMUIECKOM
nocyiol W abopaTopHBIM 000pyAOBaHHWEM, OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIIMSIMHU I10 BBHITIOJIHEHUIO JITA0OPATOPHBIX XUMHUYECKUX
OTMBITOB, HYKOJIOTUYECKH I€JeCO00pa3HOTO TMOBEACHUS B OBITY U TPYI0BOH
JEATEIBHOCTH B LIEJSX COXPAHEHUsSI CBOErO 3J0POBbS, OKPYKAIOIIECH MPUPOIHOU
Cpeapl M JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCHYECKOTO JICMCTBHUS HA >KHUBBIE OPraHU3MBbI OIPEICIEHHBIX HEOPraHUYECKHUX
BEIIECTB, ITIOHKMMAas cMmbic nokaszarens [1/1K;

c(hOPMUPOBAHHOCTb YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(OpMALINK B pAa3IMYHBIX UCTOYHUKAX (Hay4dHasi U yueOHO-Hay4YHast
JUTEpaTypa, CpeacTBa MaccoBoi mHMopManuu, UHTepHET U ApyTrue), KpUTHICCKU
aHAJIM3UPOBATh XUMHUUYECKYI0 MH(POpPMAIIHIO, TIepepadaTeiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBHUH C MTOCTABJICHHOM y4eOHOH 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH

[IpenmeT oprannueckon xumun. Teopus

11 CTPOEHMS OPraHUYEeCKUX coeuHeHuil A. M. 8
bytneposa
Hroro no pasneny 8

Paznen 2. Yriaesoaopoansl

HpeﬂeHLHHe YIJI€BOAOPOAbl — AJIKAHBI,

2.1 5
IIUKJI0ATKAHbI

99 HenpenenbHbie yrieBoIOPOIBI: AIKEHBI, 14
' QJIKAaTUCHBI, AJTKHHBI

2.3 ApomaTHiecKue yrieBoA0pOo bl (apeHbI) 8

24 [TpupogHbIC HICTOYHHUKH YTICBOIOPOIOB U HX 4
' nepepaboTKa

2.5 l"anoreHnpor3BOAHBIC YTIEBOIOPOIOB 4
Hroro mo pazneny 35

Pa3znen 3. Kuciopojaconep:kaiiue opranu4eckue coeIuHeHHsI

3.1 Cruptel. ®eHon 11

KoHTpoJbHbIE
padoThl

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso0.ru/d69df650

bu6mmorexa [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [{OK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bub6mmoreka [{OK
https://m.edsoo.ru/d69df650

Bbu6mmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHubHBIE COeTMHEHUS: ATbICTUIbI 1
3.2 ketonbl. KapboHoBbie kucioTsl. ClloKHBIE 21 1
3¢upsl. Kupsl

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK

3.3 YIIEBOb! d 1 https://m.edso0.ru/d69df650

Hroro no pasneny 41

Pa3nea 4. Azorcoaepikanue OpraHu4ecKue coeJHHeHHs

bu6mmoreka [JOK

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 12 1 2 htts://m.edsoo.ru/d69df650

Wroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY ISIPHbBIE COCIMHEHUS

bub6mmoreka [{OK

1 B 1
5 BICOKOMOJIEKYJISIPHBIC COSTMHEHUS 6 htts://m.edsoo.ru/d69df650

Utoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue aroma. Ilepuonnyeckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHUYECKHUX
anemenToB 1. . Menaeneena

12 Crtpoenue BemniecTBa. MHOrooOpasue
' BEIIECTB

1.3 XHWMHYECKUE PEAKITUN

Uroro no pazgeny

Paznen 2. Heoprannueckast xumust

2.1 Hemertamisr

2.2 MeTtasibsl

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

31 Mertonnl Mo3HaHUA B XUMHU. XUMUS U

KHU3Hb

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

11

19

39

31

23

54

KoHTpoibHbIe
padoTsbI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nunoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [{JOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [JOK
https://m.edsoo.ru/2dd57f24

bubnuorexa [JOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoangecTBo yacoB
Ne T K
eMa ypoka
/i Yp Beero OHTPOJIbHbIE

padoThI

[Tpenmer u 3HaueHHE

OpPraHNYeCKON XUMHH,

IIPEICTABIICHUE O 1
MHOI000pa3uy OpraHu4eCcKuX
COEMHEHU N

DNEeKTPOHHOE CTPOCHUE aToMa
yraepoaa (OCHOBHOE U

BO30YKIIEHHOE COCTOSTHHUS). 1
BaneHTHbIE BO3MOKXHOCTH

aToMa yriepoja

XuMu4eckas CBs3b B

OpPTaHWYECKHUX COCTUHCHHSIX.
Mexann3mbl 00pa3zoBaHUs 1
KOBaJEHTHOM CBSI3U, CITOCOOLI

paspbiBa CBA3EH

Teopust crpoenus
OPraHUYECKUX COCTUHEHUN A. 1
M. bytneposa

Bunbl nzomepun: cTpyKTypHasi,
IPOCTPaHCTBEHHAs.
OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHUIECKUX

IIpakTHYeckue
padoThl

Jlara
U3yYeHHs

DJIeKTpOHHbIe NN (poBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [JOK
https://m.edso0.ru/3686e6f5

bu6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bu6mmnoreka [JOK
https://m.edso0.ru/8d39f5c8

bubmuoreka [JOK
https://m.edso0.ru/9e595ch8

bubmuoreka [JOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

13

COEIUHEHUN

[IpencraBnenue o
Kiaccuukanuu u
cucTeMaThyecKas
Homenkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

Knaccudukanus peakiuii B
OpraHUYeCcKON XUMUU

Cucrtematu3auus 1 0000IIIEHIE
3HAHHUH 110 TEME

AJIKaHbBI: TOMOJIOTUYCCKHI PSI,
obmras Gpopmyrna,
HOMEHKJIATypa U U30MEPU,
IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

dusnueckre U XUMHUYECKHE
CBOMCTBA aJIKaHOB

HaxoxneHue aakaHoB B
npupoze. CriocoObl MosyueHus
U IPUMEHEHUE aJKaHOB

[ukmoankaHbl: 00IIas
dopmya, HOMEHKIIATypa H
U30Mepusi, 0COOEHHOCTH
CTPOCHHUS M XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJTyUeHUS U
pUMEHEHUE

Pemenue pacy€THpix 3a1a4 Ha

bu6mmoreka [JOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

Bbub6mmoreka [JOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [JOK
https://m.edsoo.ru/25a14636

bu6mmoreka [JOK
https://m.edsoo.ru/3137711c

bu6mmoreka [JOK
https://m.edsoo.ru/259b0a5b

bu6mmorexa [JOK
https://m.edso00.ru/156730d2

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpEeIEIICHUE MOJIEKYJIIPHON
(hOpMyJIBI OPraHUIECKOrO
BEIECTBA [0 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIITUX
B ero coctaB. CucreMaTu3alus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas Gopmyna,

HOMEHKJIATypa, 3JIEKTPOHHOE U 1 bu6mmorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Moiekyi. CTpyKTypHas ¥ L1c-
TpaHC-U30MEPUS ATKEHOB
duznyecKkre 1 XUMUIECKHE
cBoONcTBa ankeHoB. [IpaBuiio 1 bubmmorexa LOK

P https://m.edso00.ru/21069ccd
MapkoBHHKOBA
CriocoObI mosryueHust 1 1 bubnuorexa [IOK
[IPUMEHEHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTrueckas padota Ne 1 mo

bu6mmoreka [JOK

teme "[lonydyeHue >TuiieHa u 1 1

o https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB

Pemenne paC‘IéTHHX 3aJa4 Ha

ONpeIeTIEHUE MOJIEKYJIIPHOI 1 bubnuoreka [IOK
(bOpMyIIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AnKanueHsl: CONpsKEHHBIE,
U30JIUPOBaHHBbIE,

bu6mmorekxa [JOK
KyMYJIMPOBaHHBIE. 1

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

Oco0eHHOCTH HIIEKTPOHHOTO
CTpOCHHS


https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

29

XUMHUYECKHE CBOUCTBA
COIPSKEHHBIX JUECHOB

Crioco0OblI osTyueHus: u
MIPUMEHEHUE aJKaIUECHOB

AJIKVHBI: TOMOJIOTHYECKUH psi,
obmas Gopmyna,
HOMEHKJIATypa, JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoKy, (pu3ndeckre CBONCTBA

XUMHUYECKHUE CBOMCTBA aJIKUHOB

KauecTBeHHbBIE peakiyu Ha
TPONHYIO CBS3b

CriocoObI osryueHust 1
MIPUMEHEHHE aJKUHOB

Pemenue 3amad: pacué€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakiuu

CucreMaTusanus 1 0000IIeHE
3HAHWUM I10 TEME

ApEHbI: TOMOJIOTUYECKUN P,
obmas popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJ O€H30J1a U TOIyoIa,
uX (pu3nYecKre CBOMCTBA

XUMHUYECKUE CBOMCTBA aPEHOB:
pEaKIuu 3aMeIeHHs

bubmuoreka [JOK
https://m.edsoo.ru/e561253d

bu6mmoreka [IOK
https://m.edsoo.ru/1aa81660

bu6mmoreka [IOK
https://m.edsoo.ru/68b6cc4c

bu6mmoreka [IOK
https://m.edsoo.ru/23493a93

bu6mmoreka [{OK
https://m.edsoo.ru/7b1c48da

bubmuoreka [JOK
https://m.edsoo.ru/a6f9alea

bu6mmoreka [JOK
https://m.edsoo.ru/5db8e526

bu6mmoreka [JOK
https://m.edsoo.ru/a92a7094

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

31

32

33

34

35

36

37

38

39

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKIK MPUCOSTUHEHUS,
OKHCJIEHHWE TOMOJIOTOB OeH301a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

Pemenne pacu€THbIX 3a1a4 HA
OIPECIIEHNE MOJIEKYJIAPHOU
(bopMyJIbl OPraHMYECKOro
BEILECTBA

Crioco0OblI osTyueHus: u
NpUMEHEHHE apEeHOB

I'enernueckas cBsI3b MEKIY
Pa3IMYHBIMU KJIacCaMU
YIJIEBOJOPOJIOB

Pacuérel 10 ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucreMaru3anus u 0000IIeHHE
3HAHUM 10 TEME

[Tpuponansrii ra3. [lonmyTHbie
HE(TSAHBIC Ta3bI

KameHHBIi yrosb U IpOIyKThI
ero nepepadoTKu

Hed1p 1 cioco0Osl e€
nepepabotku. [Ipumenenue
MIPOIYKTOB MepepadoTku HehTH
I'enernueckas cBs3b MEKIY
Pa3IMYHBIMH KJIacCaMu
YTJIEBOJOPOIOB

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

Bbu6moreka [JOK
https://m.edsoo0.ru/6f717d09

bu6mmoreka [IOK
https://m.edso00.ru/69b3398b

Bbu6mmoreka [JOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

47

I"aslorenonpoun3BoHbIE
YTIE€BOJAOPOAOB: AIIEKTPOHHOE
CTPOEHHUE; peaKLUH 3aMELICHHUs
rajoresa

JlelicTBueE IeI04YeH Ha
raJIOreHIIPOU3BOIHBIE.
BzaumoneiictBue
JIUTAJIOT€HAJIKaHOB C MAarHUEM U
IMHKOM

Cucrematusanus 1 0000IIeHIE
3HAHUH 10 pa3jeny
"VYrieBomopoibr"

KontponsHas paboTa o Teme
"Yrinesopopozas"

[IpenenbHbIE OHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHH psi,
obmas popmyia, cTpoeHHe
MOJIEKYJ1, U30MEpHs,
HOMEHKJIaTypa,
kiIaccudukanus, pusnueckue
CBONCTBA

XUMHYECKUE CBOWCTBA

IIPEACIIBHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoOpl TOJTy4eHHS U
NPUMEHEHHUE OJTHOATOMHBIX
CIIMPTOB

ITpocTeie 3¢upsi:
HOMEHKJIaTypa 1 U30MepHus,

bu6mmoreka [JOK
https://m.eds00.ru/82b4d759

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

bu6mmoreka [{OK
https://m.edso00.ru/95c¢9e298

bu6mmoreka [OK
https://m.edsoo.ru/df04c5cd

bu6mmorekxa [JOK
https://m.edsoo.ru/26ee34fe

bu6mmoreka [IOK
https://m.edso00.ru/484100000000000

Bbu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

48

49

50

51

52

53

54

55

0COOCHHOCTH (PU3UIECKUX U
XUMHYECKUX CBOICTB

MHOT0aTOMHBIE CITUPTHI:
ATUJICHTJIUMKOJIb U TJUUEPUH, UX
buznyecKre 1 XUMUYECKHIE
CBOICTBa

Crioco0OblI osTyueHus: u
MIPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB

DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢buznyeckue cBoicTBa.
TokcnyHoCTh (heHoma

Xumudeckue cBorcTBa (peHoma

Crioco0OblI osTydeHus: u
npuMeHeHue (eHosna

[TpakTuyeckast padora Ne 2.
Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "CrnupThl U
¢denomnsr"

Cucremaruzanus 1 00001IeHue
3HAHUU IO TEME

AJBIIETH/IBI U KETOHBI:
DJIEKTPOHHOE CTPOCHUE
KapOOHHIILHOM TPYIIIBI;
TOMOJIOTHUYECKHUE PSIIIbI, 001I1ast
dbopmyia, u3omepus u
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d

Bbu6mmoreka [JOK
https://m.edsoo.ru/2ce726f8

bub6mmoreka [{OK
https://m.edsoo.ru/037ca5f9

bub6mmoreka [IOK
https://m.edsoo.ru/c77ddf4c

bu6mmoreka [JOK
https://m.edsoo.ru/fd0ced09

bu6mmoreka [JOK
https://m.edso00.ru/1810ch9b

bu6mmorexa [JOK
https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

AJ'H:I[GFI/II[BI 1 KCTOHBI:

(du3HYECKUEe CBOMCTBA; PEaKIIUU

MIPUCOEAMHEHUS

PCaKLII/II/I OKHCJICHUA U
KauCCTBCHHBIC PCAKIIUU
aJIbACTHI0B 1 KETOHOB

Crioco6bI nosryueHust
aJIbJIETUJIOB U KETOHOB

OaHOOCHOBHBIE NpEEIbHBIC
KapOOHOBBIEC KHCJIOTHI,
0COOEHHOCTHU CTPOECHHUSI UX
MOJIEKYJI

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢duznueckue cBoiicTBa

XUMHYECKHE CBOUCTBA
MpEeIETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0EeHHOCTH CBOWCTB
MYypaBbUHOMN KUCIIOTHI.
Msoroo6pa3ue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOWCTB:
HeTpeIebHBIX U
apoOMaTUYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,

T'HJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT

bubmuoreka [JOK
https://m.edso0.ru/c887425¢c

bu6mmoreka [JOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [IOK
https://m.edsoo.ru/520d1c51

Bbu6moreka [JOK
https://m.edsoo.ru/fec0b113

bu6mmoreka [JOK
https://m.edso0.ru/700cc87b

bu6mmoreka [JOK
https://m.edsoo0.ru/40e6e0e9

bu6mmoreka [JOK
https://m.edsoo.ru/bb31be71

bubmuoreka [JOK
https://m.eds00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

65

66

67

68

69

70

71

72

ITonsiTHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

Crioco0OblI osTyueHus: u
MPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH P, o0mmas
dopmya, nzomepus u
HOMEHKJIaTypa

dusnueckue 1 XUMUIECKHE
cBoiicTBa 3(hupoB

Pemenne pac4€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOM
peaxiuu, Ha onpesiesieHue
MOJIEKYJISIPHOIN (POpMYJIBI
OpraHMYEeCKOro BEUIeCTBa
[TpakTuueckas padota Ne 3.
Pemenne skciepuMeHTAIBHBIX
3amad o Teme "KapOoHoBbie
KUcHoThl. CroxHbIE YPUphI"

Kupsl: ctpoenue, pusudeckue
1 XUMHYECKHE CBOMCTBA
(rumponus)

Oco0eHHOCTH CBOMCTB JKHUPOB,
CO/IepKaIIUX OCTAaTKU
HETpeAeIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IpUpOIe

Mb1a KaK COJIU BBICIIUX

bubmuoreka [JOK
https://m.edso0.ru/0d162d9d

bu6mmoreka [JOK
https://m.edsoo.ru/7c065c9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

Bbu6moreka [JOK
https://m.edsoo.ru/ad6b94b2

bubmuoreka [JOK
https://m.eds00.ru/486671fb

Bbu6mmoreka [JOK
https://m.edsoo.ru/al9c5b98

bubmuoreka [JOK
https://m.edso0.ru/b0331922

bubmuoreka [JOK
https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KUCIIOT, HX
Morolee aeicteue. Ilonsatue o
CHUHTETHYECKHUX MOIOIUX
cpeactBax (CMC)
I'enernyeckas cBsA3b
YIJIEBOJOPOIOB U
KHCJIOPOJCOAEPKALIUX
OpraHUYECKUX BEIIECTB
Pacuétel 10 ypaBHEHUAM
XUMUYECKUX PEAKIUN

Cucrematusauus 1 0000IIIEHIE
3HaHUH 110 TEME

OO01mas xapakTepucTHKa
YTJIEBOJIOB U KJIacCUDUKAIUS
YTJIeBOJIOB (MOHO-, - U
HOJICaxapu/ibl)
Mounocaxapuabl: puznyecKre
CBOWCTBA U HAXOXJCHHUE B
pHUpoie

IIpuMeHeHue IIII0KO3bI, €€
3HAYECHHE B
JKU3HEJEATEIIbHOCTH OpraHu3Ma

Hucaxapunbl: caxaposa,
MaJjbTO3a U JIAKTO34.
Haxoxnenue B mpupojie u
MPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJEKYJI, GU3NUECKUE U

bu6mmoreka [JOK
https://m.eds00.ru/56790c96

Bbu6moreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [{OK
https://m.edsoo.ru/7a9693al

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d

bu6mmorexa [JOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [IOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

81

82

83

84

85

86

87

88

89

XUMHYECKHE CBOMCTBA,
MIpUMEHEHUE

ITonstre 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacueTHsIX 3aa4 HA
oIpeziesieHUe J10JIM BhIXOa
MIPOJIyKTa PEAKLIUU OT
TEOPETHYECKU BO3MOKHOTO
Cucrtematu3auus 1 0000IIIEHIE
3HAHUU 1O pa3aeiry

KonrponbHas padora no teme
"Kucnopoacoaepxkarue
OpraHuYecKHue coeuHeHus"
AMUHBI: Knaccudukarms,
CTPOEHHUE MOJIEKYJI, 001Iast
bopmyna, uzomepus,
HOMEHKJIaTypa U pusnueckue
CBONCTBA

XUMHAYECKHUE CBOMCTBA
anudaTHIeCKUX aMHHOB

AHWIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XMMHUYECKHX
CBOICTB aHMJIMHA

CriocoObI roryueHust 1
NpUMEHEHHE ami(aTHUSCKIX
aMHUHOB

AMUHOKHCIIOTBI: HOMEHKJIAaTypa
U U30Mepus, PU3NIecKre

bu6mmoreka [IOK
https://m.edso0.ru/6216e766

Bbub6mmoreka [JOK
https://m.edsoo.ru/7fde47ef

Bbub6mmoreka [JOK
https://m.edsoo.ru/08d4364c

bu6mmoreka [JOK
https://m.edsoo.ru/42c6678e

bu6mmoreka [JOK
https://m.edsoo.ru/efa7e6ca

bu6mmoreka [{OK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [IOK
https://m.edsoo.ru/39cd21f1

bubmuoreka [JOK
https://m.edsoo.ru/eal38763

bubmuoreka [JOK
https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBoiicTBa. OTIaenbHBIE
MPEACTABUTENH 0-aMUHOKHUCIIOT

XUMHAYECKHUE CBOKMCTBA

aMHHOKHCJIOT, UX
bu6mmoreka [JOK

1
OHONIOTHYECKOE SHACHHE https://m.edsoo.ru/77df705a

aMuHOKHUCIOT. CHUHTE3 U
TUAPOJIU3 TIENTHIOB

benku xak npupoHbie 1 bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPhI OEJIKOB https://m.edso0.ru/429e9899
XUMHYECKUE CBOMCTBA OEJIKOB 1 brbmmorexa [TOK
https://m.edso0.ru/6237306d
A3zoTconepxaiue
reTepOLUKINYECKUE
coenuHeHus. HyknenHoBbie 1 bubmmorexa [OK
g i https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Oouonornueckas poib
[Tpaxtrueckas padota Ne 4.
Pemenue skcriepuMeHTaTbHBIX
5184 110 TeMe 1 1 bubnnorexa [JOK
. % https://m.edsoo.ru/8e3c02d1
A3oTtcoaepikaiue
OpraHuYecKHue coeuHeHns"
[TpakTryeckas padora Ne 5.
Pelenue skciepuMeHTaIbHBIX 1 1 bubnuoreka [IOK
3azmau no teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHHM"
KonTtponbHas paboTa mo teme
" bubmuoreka [JOK
A3oTconepkariie 1 1

https://m.edsoo.ru/ce561bc?

OpraHuYecKHue coequHeHus"

OCHOBHBIC TTOHATHS XUMUH 1 bu6mmoreka [IOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

98

99

100

101

102

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIBI UX
CHUHTE3a —IIOJIMMEPHU3als U
MMOJTUKOHICHCAITHS

IInacTtmaccel. YTuinusanusa n
nepepaboTKa MIacTuKa

DJ1acTOMEpbI: HATYPAJIbHBIN
CUHTETHYECKUE KayUyKH.
Pe3nna

Boisiokna: HatypanbHbIe,
HCKYCCTBCHHBIC,
cuntetnueckue. [lomumepnr
CHEIMAIbHOTO Ha3HAYEHUS

[TpakTrueckast padorta Ne 6.
Pemenne skciepuMeHTATBHBIX
3azad4 o reMe "Pacro3HaBanue
IUIACTMACC U BOJIOKOH"

O0001IeHNEe U CUCTEMAaTU3AIHS
W3YYEHHOTO MaTepHasia 1o TemMe
"BBICOKOMOIEKYISIPHBIE
coequueHus"

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102

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

bu6mmoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

Bbu6moreka [JOK
https://m.edso0.ru/5963a601

bu6mmoreka [{OK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [{OK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

Ne KoiunuecTBO 4acos
DJIEeKTPOHHbIE
Jara
KonTpoa IpakTny uudposbie
n Tema ypoka Bce n3yue
/ bHbIE ecKue st oOpa3oBaTeJibH
ro
- padoThI padoTbI ble pecypchl
Atom. CocraB
bubnuoreka
aTOMHBIX SI7IEP. OK
XUMUYECKHI 1 1
. https://m.edsoo.ru/
DTCMCHT. 59c112ce
H3otomnsl
Crpoenue
Bbubnuoreka
AJICKTPOHHBIX oK
000I104eK 1 1
https://m.edsoo.ru/
ATOMOB, b4d9fffa
KBAHTOBBIE YHCIIA
Knaccupuxanms Bbubnuoreka
XUMHAYECKUX 1 LIOK
AJIEMEHTOB (S-, -, https://m.edso0.ru/
d-, f-a;1eMeHTHI) 61294af9
Pacnpenenenue BbubGnuoreka
JJIEKTPOHOB 10 1 LIOK
aTOMHBIM https://m.edsoo.ru/f
opOuTaIsIM 5f750fe
ONEeKTPOHHBIE
KOH(Urypauuu
Bubnuoreka
aTOMOB
1HOK
SJIEMEHTOB B 1
OCHOBHOM 1 https://m.edsoo.ru/
. 8149e846
BO30YXIEHHOM
COCTOSIHUH
DIIEKTPOHHBIE
KOH(HrypaIHH Bubnuoreka
IHOK
HOHOB. 1
SIEKTDOOTOHLAT https://m.edsoo.ru/
pOOTpHN a0764b24
€JIbHOCTD
[Tepuoanueckuit
Bubnuoreka
3aKOH U oK
[Tepuoanueckas 1 I
cneTeMa https://m.edsoo.ru/
16957c01

XUMHNYCCKHUX


https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

10

11

12

anemenToB 1. U.
Menneneena,
CBSI3b C
COBPEMEHHOM
TeopHuen
CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS
CBOMCTB
XUMHYECKIX
DIIEMEHTOB H
00pazyeMbIX HMH
MPOCTHIX U
CJIO’KHBIX
BEIIECTB 110
rpymnmam u
nepuoiam

Cucremarusanusg
1 00001IEeHNE
3HAHUU 10 TEME

33791051
XHUMHYECKOM
CBSI3M.
MexaHU3MBI
00pa3zoBaHUs
KOBAJICHTHOM
CBSI3W.
Bonoponnas
CBS3b.
MexxMoeKyIsipH
13
B3aMMO/ICHCTBUS

BanenTHocTs 1
BaJICHTHBIE
BO3MO>KHOCTH
aTtoMoB. CBS3b
JJIIEKTPOHHOM
CTPYKTYpPBbI
MOJIEKYJI C UX
T€OMETPUUECKUM
CTPOEHUEM

IIpencrasnenus o

bubnnoreka
1HOK
https://m.edsoo.ru/f
8468927

bubauoreka
1HOK
https://m.edsoo.ru/
8fad2942

bubnauoreka
HOK
https://m.edsoo.ru/
5a8072af

bubnuoreka
IIOK
https://m.edsoo.ru/
3d2ca093

Bubanoreka


https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

13

14

15

16

17

18

KOMIUTEKCHBIX
COEJIMHEHUSX:
COCTaB U

HOMEHKJIaTypa

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT
0 CTPOCHUSI.
Tuner
KPUCTAJUTHUECKUX
pEIIeToK 1
CBOMCTBa
BCIIIECTB

ITonsTue o
JIMCTIEPCHBIX
CHCTEMax.
[IpencraBnenue o
KOJIJIOUTHBIX
pacTBopax

Uctunubie
pacTBOPBI:
HACBILCHHBIE U
HEHACBILICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruapa
THI

Cnioco0x1
BBIPOKCHHS
KOHIIEHTpaLUU
pacTBOpOB
Pemrenne 3amad ¢
HCIIOJIb30BaHUEM
MMOHATHH
"MaccoBas J10JIs
pPacTBOPEHHOTO
BemecTna',
"MoJsipHas
KOHIIEHTpanus"
Knaccudukarus
Y HOMEHKJIaTypa
HEOPTraHUYECKHUX
BEIICCTB

1HOK
https://m.edsoo.ru/
8c66b12a

bubnuoreka
LHOK
https://m.edsoo.ru/
e167635b

bubnnoreka
1HOK
https://m.edsoo.ru/
da2c70e4

Bubnnoreka
1HOK
https://m.edsoo.ru/
€9ccdd8d

bubnuoreka
1HOK
https://m.edsoo.ru/
328e653a

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

bubauoreka
HOK
https://m.edsoo.ru/
bf9e108d



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d

19

20

21

22

23

Cucremarusanus
#1 0000111eHIE
3HaHUH 110 TEME

KonTponbpnas
pabota mo Temam
"CtpoeHnue
aToma.
[Tepuoanueckuit
3aKOH 1
Ilepnonnueckas
cucrema
XUMHUYECKHUX
anemenToB /l. .
Menneneena",
"CtpoeHnue
BEILIECTBA.
Mmuoroo6pasue
BemecTs"

Knaccudukanus
XUMUYECKUX
peakuuii B
HEOPraHUYEeCKOM
Y OPTaHUYECKOU
XUMHH. 3aKOH
COXpaHEHHUs
MacChl BEUIECTB;
3aKOH
COXpaHEHUS U
MPEBPALLCHUS
SHEPTUU MpHU
XUMHUYECKHUX
peaKkuusx

TenoBsie

3¢ deKThI
XUMHYISCKHUX
peaKkuui.
TepMoxumMHuuecku
€ YpaBHEHHUS

Breraucnenus 1o
YPaBHEHUSAM
XHUMHYSCKHX
peakuui u

Bbubnuoreka
1HOK
https://m.edsoo.ru/
8d2c6a3a

bubnnoreka
1HOK
https://m.edsoo.ru/
70a60aad

bubnnoreka
1HOK
https://m.edsoo.ru/
6335cdd2

bubnauoreka
HOK
https://m.edsoo.ru/
d1db86da

bubnnoreka
1HOK
https://m.edsoo.ru/
87b13954



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

24

25

26

27

28

29

TEPMOXUMHUYECKU
M YPaBHEHUSIM

CxopocTh
XHUMHYSCKOHN
peakuuu, eé
3aBUCHMOCTD OT
pa3IUYHBIX
(bakTopoB.
Karanus u
KaTaJIn3aTOPBI

I'oMmorenHsle u
reTeporeHHbIe 1
peakuuu

[IpakTnueckas
paborta Ne 1 mo
Teme "BnusHue
pa3IMYHBIX
¢daxTopoB Ha
CKOpOCTh
XUMHYECKOU
peakun"

Obpatumsie u
HeoOpaTuMble

peaKkuuu. 1
XuMH4YECKOe
paBHOBECHE

IIpaxTrueckas
pabota Ne 2 o
teMe "Bnusgnue
pa3IMyYHbIX
¢bakTopoB Ha
IIOJIO’KEHUE
XUMHUYECKOTO
paBHOBECHS"

DJIEKTPOIUTHYEC
Kas
JMCCOLMAIINS.
CunbHbIC B
ci1a0Oble
AIEKTPOJIUTHI.
CreneHn
JIUCCOLHAIAN

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

bubnauoreka
HOK
https://m.edsoo.ru/
30952f9b

bubnauoreka
1HOK
https://m.edsoo.ru/
3bf34el7

bubnuoreka
IHOK
https://m.edsoo.ru/
5f766bdf



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

30

31

32

33

34

35

36

37

Honnoe
MIPOU3BEICHUE
Bozbl. Cpena
BOJIHBIX
pPacTBOpPOB.
Bonopoansrit
nokasatenb (pH)
pacTBopa

I'mpponus comnent.
Peakmumn,
IIPOTEKAIoIIUE B
pacTBopax
3JIEKTPOJIUTOB

[IpakTnueckas
pabota Ne 3 o
TeMe
"Xumuueckue
peakiuu B
pacTBopax
IIEKTPOJINTOB"

OKHUCIUTEIHLHO-
BOCCTAaHOBUTEIbH
bI€ PEaKIIUH.
Baxneiimniue
OKHCJIUTENN U
BOCCTAaHOBHUTEIIH

Meton
AIEKTPOHHOTO
(271€KTOHHO-
HWOHHOT0)
Oayanca

DIIeKTPOJIn3
pPacTBOpOB U
pacIuiaBoB
BELIECTB

Pemenune 3anau
paSJII/ILIHI)IX TUIIOB

Pemenne 3anau
Pa3IMYHBIX TUIIOB

bubauoreka
HOK
https://m.edsoo.ru/
3966ca89

bubnuoreka
1HOK
https://m.edsoo.ru/
09d5a9hd

bubnunoreka
1HOK
https://m.edsoo.ru/
2e3daeb0

bubnuoreka
1HOK
https://m.edsoo.ru/
56226060

bubnuoreka
ITOK
https://m.edsoo.ru/f
b691387

bubnuoreka
1HOK
https://m.edsoo.ru/
93fb97d2

bubnunoreka
HOK
https://m.edsoo.ru/
5a859d16
bubauoreka
HOK
https://m.edsoo.ru/
5afa265d



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d

38

39

40

41

42

43

Cucrematusanus
1 000011IEHNE
3HAHUHU T10 TEME
"XHUMHAYECKHE
peakun"

KonTponbHas
pabota 1o Teme
"XHUMHAYECKHE
peakuun"
ITonoxenue
HEMETAILIIOB B
IIepuoanueckon
CHCTEME
XUMHYECKHUX
anementoB Jl. U.
Menpeneena u
0COOEHHOCTHU
CTPOEHUS UX
aTOMOB.
dusnyeckue
CBOMCTBaA
HEMETAIIOB

Annotponust
HEMETAJIJIOB (Ha
npumepe
KHCIJIOPO/Ia, CEPHI,
dochopa u
yraepoaa)
Bonopon:
MOJIyYeHHE,
¢uznueckue u
XUMUYECKHE
CBOICTBA.
Maapuast
["anorensr:
HaXO0X/ICHUE B
MIPUPOJIE,
CITOCOOBI
MOJTy4eHus,
buznueckue u
XUMHYECKHE
CBOICTBa

Bubmnoreka
IHOK
https://m.edsoo.ru/
c161eb85

bubnnoreka
LHOK
https://m.edsoo.ru/
a8a0a930

bubnunoreka
1HOK
https://m.edsoo.ru/
8ca2dcad

bubnunoreka
ITOK
https://m.edsoo.ru/
ef92c91c

bubnunoreka
[HOK
https://m.edsoo.ru/
0aa8f613

bubnauoreka
1HOK
https://m.edsoo.ru/
46223795



https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
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46

47

48

49

50

I"anorenoBonopo
nel. Baxxuenmue
KHUCJIOPOJACOAEPK
arue
COCTMHEHHS
rajJlor¢HOB

JlaGopaTopHsble u
IPOMBIIIJICHHbIE
CHoCOOBI

MOy YCHUS
rajloreHoB.
[Ipumenenue
rajloreHOB U UX
COCAVMHEHUN

[IpakTnueckas
pabota Ne 4.
Pemmenne
AKCIIEPUMEHTAJTb
HBIX 3aJ1a4 I10
teme "["amoreHsr"
Kucnopon:
n1abopaTOpHBIE U
MIPOMBIIIICHHBIC
CITOCOOBI
MOJIyYeHUS,
¢uznueckue u
XHUMUYECKHE
cBoiicTBa. O30H.
IIpumeHeHne
KHCJIOpPOJIa U
030Ha

OKcuael U
MEPOKCU/TBI

Penrenue 3amau
Pa3IMYHBIX TUIIOB

Cepa:
HaXO0XICHHUC B
pHupoJIe,
CITOCOOBI

Bubmnoreka
LHOK
https://m.edsoo.ru/
6b3255e6

bubnuoreka
1HOK
https://m.edsoo.ru/
6971acad

bubnnoreka
1HOK
https://m.edsoo.ru/
8b26fecd

bubnunoreka
IIOK
https://m.edsoo.ru/
c8abc36a

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

bubnuoreka
1HOK
https://m.edsoo.ru/
2b6d8b4b

bubauoreka
1HOK
https://m.edsoo.ru/
46afael6



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

o1

52

53

54

55

56

HOJTy4EHHUS,
buznueckue u
XUMUYECKHE
CBOMCTBA

CepoBomopo,
CyIbpUIBI

Kucnopoaconepx
alue
COCIMHCHUS
CepBHL.
OcobeHHOCTH
CBONCTB CEpHOI
KUCJIOTHI

IIpaxTrueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIIb
HBIX 3aJ1a4 110
teme "Cepa u e€
coequueHus"

Asor:
HaXOXXJICHUE B
MIPUPOJIE,
CIIOCOOBI
MOJTyYCHHUS,
buzndeckue u
XUMHYECKHE
CBOICTBA.
AMMHax,
HUTPHUIBI
Kucnopoaconepx
almmpe
COCIMHCHUS
a3ora.
OcobeHHOCTH
CBOMCTB a30THOM
KUCJIOTHI

IIpumeHeHue
a30Ta M ero
COCIUHCHUH.
A3oTHEIE

bubauoreka
1HOK
https://m.edsoo.ru/
7¢875999

bubnunoreka
LHOK
https://m.edsoo.ru/
8cfa2548

bubnunoreka
LHOK
https://m.edsoo.ru/
Oafb05e4

bubnnoreka
1HOK
https://m.edsoo.ru/
badd2255

bubnunoreka
ITOK
https://m.edsoo.ru/
e2965afe

bubauoreka
1HOK
https://m.edsoo.ru/
1295059



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
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58

59

60

61

62

yaoOpeHus
docdop:
HAXO0XJICHHC B
pUpoze,
Croco0bl
MOJTyYeHus,
dusnueckue u
XUMHYECKHE
CBONCTBA.
dochuasl u
bochun
Oxkcuabl
hocdopa,
docdopcoaepxa
IIHE KUCIIOTHI.
Conu docdopHoii
KHCJIOTBI
IIpumeHenue
docdopa u ero
COEIMHEHU M.
dochopubie
yaoOpeHus

[IpakTnueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAITb
HBIX 3a7a4 I10
TeMe "A30T U
dochop n ux
coenuHEHUS"
Yraepon:
HaXOXXKJIEHUE B
TIPUPOJIE,
aJUIOTPOIIHbIE
Moaudukanmm,
¢uznueckue u
XHUMUYECKHE
CBOMCTBa,
MIPUMEHEHUE

Oxkcun
yriepomaa(ll),
OKCH]I

Bubnnoreka
LHOK
https://m.edsoo.ru/
9abb43ec

bubnunoreka
HOK
https://m.edsoo.ru/
c7a2d429

bubauoreka
1HOK
https://m.edsoo.ru/
a218070a

bubnunoreka
1HOK
https://m.edsoo.ru/
8175ac3f

bubnunoreka
ITOK
https://m.edsoo.ru/
1eb19f9e

Bubnuoreka
IHOK
https://m.edsoo.ru/
dba58adf



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf

63

64

65

66

67

68

69

70

yriepoaa(lV),
yroJibHast
KHCJIOTa U e€
cou

Pentenue 3amau
pa3J'II/I‘~IHI>IX THUIIOB

Kpemuuii:
HaXO0XJ/ICHUE B
pHupose,
CrocoObl
MOJTyYeHUS,
dusnueckue u
XUMHUYECKHE
CBOIICTBa

Okcun
kpemuusi(1V),
KpPEMHUEBast
KHUCIIOTA,
CHJTUKATBI

IIpumeHeHue
KPEMHHUSI U €TO0
COC/IMHECHUH.
Crexiio, ero
MOJTyYEHUE, BUIBI
CTEKIIa

Penrenue 3amau
Pa3IMYHBIX TUIIOB

CucreMaTuzanus
1 00001IeH1E
3HAHUHU T10 TEME
"Hemeramnmasr"

KoHntponbHas
pabora 1mo Teme
"HemeTtasner"

AHanu3
pE3yJIbTaTOB
KOHTPOJIBHOU
paboTHI,

bubnuoreka
1HOK
https://m.edsoo.ru/
6029b609

bubnuoreka
LHOK
https://m.edsoo.ru/
143558ab

bubnuoreka
LHOK
https://m.edsoo.ru/
3170e7b1

bubnunoreka
1HOK
https://m.edsoo.ru/
393cdac0
https://m.edsoo.ru/
5823cefb

bubnuoreka
1HOK
https://m.edsoo.ru/
b624801

bubnunoreka
[HOK
https://m.edsoo.ru/
6e864db5

bubnnoreka
1HOK
https://m.edsoo.ru/
d0484c76

Bubmnoreka
[HOK
https://m.edsoo.ru/
2b7e9510



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
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72

73

74

75

76

KOPPEKIIHS
omnboK

ITonoxenue
METAJIJIOB B
[Tepuoanueckoit
CHCTEME
XUMHYECKHUX
3JIEMEHTOB. 1
OcobeHHOCTH
CTPOCHUS
AIIEKTPOHHBIX
000J104YEK aTOMOB
METAJIJIOB

OO6mue

¢buznueckue

CBONCTBA

METaJJIOB. 1
[Ipumenenue

METAJUIOB B OBITY

U TEXHUKE

CruiaBbl
METaJIJIOB.
Koppo3zus
METaJIOB

Pemenne 3anau
Pa3IUYHBIX TUIIOB

DIIEKTPOXUMHUYEC

KUH psij

HaIpsHKEHUN

METAJIJIOB. 1
OO0mue cnocoObl
MOTy4eHUs

METAaJIJIOB

Oomias
XapaKTEePUCTHKA
MeTaioB |A-
TPyIIIBI
[Tepuoanueckoit
CHCTEMBI
XHUMHUYECKUX
9JIEMEHTOB.

bubnunoreka
LHOK
https://m.edsoo.ru/
9839cl16¢c

bubnunoreka
1HOK
https://m.edsoo.ru/
51dac9d3

bubnnoreka
1HOK
https://m.edsoo.ru/
42h872e3

bubnnoreka
ITOK
https://m.edsoo.ru/
e3de37b6

bubnnoreka
1HOK
https://m.edsoo.ru/
94eb377a

bubnuoreka
[HOK
https://m.edsoo.ru/
el12c26b3



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
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78

79

80

81

Harpuii u xannii:
IIOJTyYEHHUE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHHE
IIPOCTBIX BEILECTB
U UX COCIUHEHUN

OOmas
XapaKTEePUCTHKA
Mmetauios |1A-
TPYIIIBI
[Tepuoanueckoit
CHCTEMBI
XUMHYECKHUX
3JICMCHTOB.
Marnwnii u 1
KaJTBITHH:
MOJTyYCHHE,
¢buznueckue u
XAMHYECKHE
CBOICTBA,
MIPUMEHEHUE
MIPOCTHIX BEIIECTB
U UX COSTUHEHUN

JKécTtrkocTh BOJBI
U CIIOCOORI €€ 1
yCTpaHEeHUS

AJIOMUHUN:
MOJTyYeHHue,
buzndeckue u
XUMHYECKHE
CBOICTBA,
MPUMCHECHHE

AmdoTtepHbIe

CBOWCTBA OKCHJIA

U TUJPOKCHIA
ATFOMUHUS, 1
THJIPOKCOKOMITIIE

KCHI AJTFOMHUHUSA,

UX IPUMEHECHHE

Pemenne 3anau 1

bubnnoreka
HOK
https://m.edsoo.ru/
7¢3e49c0

bubnuoreka
HOK
https://m.edsoo.ru/
c74bfae9

bubnuoreka
IHOK
https://m.edsoo.ru/
0e79b266

bubnnoreka
ITOK
https://m.edsoo.ru/
5d12d318



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
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83

84

85

86

87

Pa3jINYHbIX TUIIOB

IIpakTrueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTAITh
HBIX 337124 IO
teme "MeTaibl
TJIaBHBIX
noarpynmn"
OOmasa
XapaKTepUCTUKA
METaJIOB
MOOOYHBIX
noarpynn (b-
rpymm)
[Tepuoanueckoit
CUCTEMBI
XUMHUYECKHX
3JIEMEHTOB

du3uUecKue 1
XAMHYECKHE
CBOICTBa Xpoma
H €TO
COE€OUHEHMH, UX
MIPUMEHEHUE

Baxneiimne
COCIMHEHUS
MapraHua.
Ilepmanranar
KaJIUsl, €ro
OKHCIIUTEIbHBIC
CBOMCTBA

du3nueckue u
XAMHYECKHE
CBOICTBA Xele3a
H €TO
COCIUHEHUH.
[Tonyuenue u
MIPUMEHEHUE
CILIABOB Kee3a

dusnyeckue u
XUMHUYECKHE

Bubnuoreka
1HOK
https://m.edsoo.ru/
27a4af43

bubnauoreka
HOK
https://m.edsoo.ru/
610d7431

bubnnoreka
1HOK
https://m.edsoo.ru/
9911bef3

bubnuoreka
ITOK
https://m.edsoo.ru/
039d69c8

bubnunoreka
[HOK
https://m.edsoo.ru/
1b7f8741

Bbubianoreka
IHOK


https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741

88

89

90

91

92

93

94

CBOWMCTBA MEIU U
e€ coeJuHEeHUH,
UX IPUMEHEHUE

du3nueckue u
XHUMHYCCKHE

CBOMMCTBA IIMHKA U

€ro COSIUHCHHUM, 1
UX PUMEHEHHUE.
I'mnpokcokomiue

KCHI IIMHKA

IIpaxTrueckas
pabota Ne 8.
Pemenue
AKCIIEPUMEHTAIIb
HBIX 337124 10
teme "MeTaibl
O0OOYHBIX
noarpymm"

Pemenne 3anau
Pa3IMYHBIX TUIIOB

O0600menue u
CHCTEMaTH3aIUs
WU3Y4YEHHOTO 1
Marepuaia mo

TeMe "MeTamisr"

KonTponbsnas
pabota mo Teme 1
"Meramibt"

Ananuz
pe3yIabTaTOB
KOHTPOJIBHOM
paboThl,
KOPPEKIIUS
OIInOOK

Poap xumnu B
obecrneueHUn
YCTOMYHBOTO
pa3BUTHS
YeJIOBEUECTBA.
ITonstue o

https://m.edsoo.ru/
2bc0f954

bubnuoreka
LHOK
https://m.edsoo.ru/
blf2beal

bubnuoreka
HOK
https://m.edsoo.ru/
abe352ea

Bubmnnoreka
LHOK
https://m.edsoo.ru/
a8b83d83

bubnuoreka
1HOK
https://m.edsoo.ru/
£91fe975

bubnuoreka
1HOK
https://m.edsoo.ru/
83f63ea3

bubnnoreka
HOK
https://m.edsoo.ru/
9ebff2fd

bubnnoreka
1HOK
https://m.edsoo.ru/
080felf0



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0

95

96

97

98

99

10

10

HAyYHBbIX
METOA4ax
HUCCICI0OBaHUs
BCIICCTB

Hayunble
MIPUHIUIIBI
OpraHu3aluu
XUMHUYECKOTO
MIPOU3BOJICTBA.
IIpombllIeHHBIE
croco0bl
MOJIyYEHUs
BOKHEHIITUX
BEILIECTB

XUMHYECKOE
3arpsi3HEHUE
OKpYXKaroIiei
Cpellbl U ero
MOCJIE/ICTBUS

XuMus 1
3I0POBBE
yeJIoBeKa.
JlekapcTBeHHBIC
cpeacTBa
XUMHUS I,
Poixs xumnu B
obecrneyeHun
MUIIEBOU
0€30I1acCHOCTH

Kocmernueckne n
napgroMepHbie
CpecTBa.
briToBas xumus
XuMus B
CTPOUTEIHCTBE.
Baxxnenmmue
CTPOUTEIBHBIE U
KOHCTPYKIIMOHHBI
€ MaTepHaIbl
Xumus B
CEIBCKOM
XO3SICTBE.

bubauoreka
HOK
https://m.edsoo.ru/
2e45a44f

bubnunoreka
1HOK
https://m.edsoo.ru/
9f11bf51

bubnnoreka
1HOK
https://m.edsoo.ru/
26552721

bubnnoreka
1HOK
https://m.edsoo.ru/
1f7bSbd2

bubnnoreka
1HOK
https://m.edsoo.ru/
da42d5a9

bubnnoreka
1HOK
https://m.edsoo.ru/
6169003

Bbubianoreka
IHOK
https://m.edsoo.ru/f



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

Opranuyeckue u

MUHEpaJIbHBIC
yaoOpeHus
Cucrematusanusg
10
) # 0000111eHIE
3HAHUU 10 TEME
OBUIEE
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME

102

d39587d

bubauoreka
HOK
https://m.edsoo.ru/
db979c¢70



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70
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