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MOSCHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
Oepneparuu Ha niepuoa 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peaiudyeMoe B YCIOBUAX AU EpEHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IIEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyuy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHNS OOY4YeHUs B OpraHu3alusiax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
MOAPOOHYI0O  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJIAraroIIUMHU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBHUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TIPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed CcTpaTeruu
oOyd4eHUsI, BOCTUTAHUS U PA3BUTHS OOYyJaIOIMUXCS CPEACTBAMU ITPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOTOo MaTepHalia, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHMM OO0ydyarolmuxcs B
pamMKax HTOTOBOHM arrectanu B (GoOpMe E€AHUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma asis yriyOa€HHOTO U3YYCHUST XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMPHUMEPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LIEJIEH U 3a/1a4 U3y4YEeHHs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XHUMHUM Ha YPOBHE OCHOBHOI'O OOIIETro
oOpazoBaHus. 3a TpefeidaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpasi JOJDKHA ONPENEIATHCS B COOTBETCTBUM C HANPABJICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUS
XUMHSIT Ha YpOBHE YIUIYOJNEHHOTO U3Yy4YEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wu3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN MPoduih
oOy4eHHsl, B TOM YUCJIE C TIEPCIIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusix npodeccuoHambHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHEro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydaromuxcs, Ha (pOpMHpOBAHUE Yy HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuugax 0a30BOro M yriryoJI€HHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeETa. JDTa cUcTeMa
3HAHMM MOJy4aeT ONpEIeIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUH Ha OCHOBE PACILIMPEHUS U YIIIyOJeHUS
IIPEACTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKH. WM3ydeHue mnepuogmyeckoro 3akoHa u llepmoanueckoit
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOIEcCax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMAHUE BOMPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS JUJIsl KJIACCOB ONpPEAeIEHHOTO Tpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJIHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEpPKaHUM IpeIMeTa JUIsl KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoduius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmel xumuu. [Ipu
U3y4YEeHUU TMpeAMETa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
ounonornueckoro npoduist OOJIBLUINKI yAENbHBIM BeC OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIIY)KaT OCHOBOM I W3y4CHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU W3y4eHHE MpenMera «XUMHs» Ha yriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK 1 TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poiid B OOECHeuYeHUHn
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SYHEPreTUYECKON M MUILEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecleyeHnr palroOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJIbTypbl 4YEIOBEKa, a TAaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpPaA: (GyHIaMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUs XUMUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHON XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBSI3aHHON C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IepepabOTKOU
BEIIICCTB;

yrayOJIeHHe  TPEJICTaBICHMA O  HAyYyHbIX  METOJaX  IIO3HaHWMS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM ISATEIIPHOCTH M MOBCEAHCBHOM YKH3HHU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE 1NN U 33/1a4H, Kak:

BOCIMTaHHE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IIPHPOJIBI,
YBOXCHHS K TMIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIIMA K OOYYCHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHUX
criocoOHOCTeW oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOMN MPpo(deCCHOHATBHON 1 OO0IIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIC3HOH IKOJOTUIECKON e TEIbHOCTH.

OO11ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpeaHero obmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHvdeckux coenuHeHut A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MOoJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCITMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukaiuu opraHudeckux BemiectB. [loHsTue o
dbynkunonagsHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccUUKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omonornueckuii ps ankaHoB, oOmias ¢popMyrna, HOMEHKIATypa 1
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3ALNU,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHMSI M XHMHYECKUX CBOMCTB MalbIX (LMKIOMNPOMNAaH, LHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
ruOpuau3anys aTOMHBIX OpOWTanel yriepoaa, 6- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHC-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIHMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapKOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccugukanusi ankaaneHoB (CONpspKEHHBIE, WU30JMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocOoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuu3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aLUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsSL. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MomTydyeHus u
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHbIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIH3.
[TpoaykTel nepepaboOTKu HEPTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, IUAHOrPYIIY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3HYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpoAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aHMMOJICMCTBUE allE€THIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, ¢
oOpa3ljamMu IjlacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaniue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuWe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckuid psu, oOmas ¢opMmynna, H30Mepus,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMElICHUS.
JlefictBue Ha opraHu3Mm 4YesnoBeka. (CrnocoObl MOJMYyYEeHHsT W INPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO fAnpa. Pusndeckue cBoiicTBa ¢deHona. OCOOCHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, muzoMepuss U HOMEHKJIaTypa. Pu3MuecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJEIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuCI0T. M30omMepus n HoMeHkiIatypa. @usnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAUM, PEAKIMH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraButenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJaTypa. PU3NYECKHE M XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esioyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbIX JKUPHBIX KUCIOT. KUpBI B IPUPOJE.

Mpb11a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pulo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxzAeHHe B mpupojae. PoTOCHUHTES.
XUMHUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMe 1 HEBOCCTAaHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapusioB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€éHa U
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEaklUus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUIAPOIM3, MOdy4deHHe >PHUpoB Leoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacCTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEAKIIMM Ha albJeTUIIbl (C THAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3ada4 mo temMaM «ChupThl U
dbenomnwly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBD.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHu .

AMUHBI — OpraHUYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmas ¢Gopmysa, U30MepHusi, HOMEHKJIATypa M (U3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuaaMMOHUSL.

AHUJIMH — TpEeACTaBUTEIbL aMHMHOB apomaTruyeckoro psijaa. CrpoeHue
aHuiauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuv Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHHne anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAMU, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 TIETITHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHas, BTOpUYHAs M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
Kaue€CTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX MPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxanue OpTraHUYECKue COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU,  TOJUCTHUPOJ, TMOJMUMETUIMETaKpUiIaT, TMOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MTOJUMEPHI, OMOpa3iaraéMblie MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OPMysibl OpPraHUYECKOTO COCIWHEHUS IO
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOrO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TPUHATHIX B OTIEIbHBIX MpPEIMETaxX
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IbIXaHHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKIEUHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mosje3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sAep. XUMHUECKHN dnemMeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpPOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTbD.

Ilepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBa3b NMEpPUOIUUECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynonaM ¢ TIepuojaM. J3HA4YEHUE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYeCKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAa“,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsi3u. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JIJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbix cucremax. Vctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM PAaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIUME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble H  ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUM:
pa3lioKEHHUE TMEPOKCHUJA BOJAOPOJa B NPUCYTCTBUHM KaTalu3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, POBEICHNE PEaKIMil HOHHOTO OOMEHa, OnpeieNieHUe
Cpeabl pacTBOPOB C IMOMOIIBI) WHIWKATOPOB, H3YYCHUE BIIMASHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTro
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemerawuioB B llepuoguueckol cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MojdydeHus, (U3NUecKue H
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHeunIe KUCI0pOaCOAEpKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajnoreHoB. [IpuMeHenne rajioreHoB U UX COEUHEHNN.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOIydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepona, HaxoxJIeHWE B IpUpoje. AJJIOTPOIHbIE  MOJIU(PUKALIMY.
duznyeckue M XUMUYECKHE CBOWCTBA TIPOCTHIX BELIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOJydeHHs, (PU3NUYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmiaBel METAIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspkeHW  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamwioB [A-rpynmer [lepuomuueckoit cCUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, (PU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranma(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[MuHk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
[UHKA U €r0 COeIUHCHUH.

DKCNEpUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJAE, H3Yy4YEHHE KOJUIEKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
HICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aMMOJACHCTBHE LIMHKA U JKeJie3a C PacTBOPAMHU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIIOT U WIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U HX COCTUHEHUS,
«Mertaibl MIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOAaxX IMO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble puHLIKIBI OpraHu3alui XUMHUYECKOTr0 IPOU3BOACTBA. [IpoMbliiieHHbIE
CIOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CIIOCOOBI MOJYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEHM CPENbl U €r0 IMOCIEICTBUS.
Pounb xumun B 0b6ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi HW 340pOoBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuainsl g 31€KTpOHUKU. HaHOTEXHONIOTUN.

Pacuétnble 3anaumn.

Pacuétpl: Maccel BemiecTBa Wiau o0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE pPACTBOpPA C OIPEACIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBsA3€d MpU  H3yYeHHM oOOImed u
HEOpPraHU4ecKoM XuMHUM B 11 Kitlacce oCylIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, TPUHATHIX B OTACIBHBIX
MpeaMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO61nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsi, 3aKOH, aHaliu3, CUHTE3, KJaccu(uKalus, MepuogIuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

dusuka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHHUE BEIECTBa, HJCATbHBIN Tra3,
dbuznyecKre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, bnochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIIECTB M TOTOK DPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOpHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'PaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKarOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIHLHOCTH
OOy4YaronIMXcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON JEATEIHHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTU
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATEJIBHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3TUYHBIX BUIOB YYCOHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U IPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 300pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOroicHUsT TpaBwi 0e30MacHOTO OOpallleHus C BelecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIFOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YacTHE€ B PEIICHHMM MPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IudHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEIeCO00pPa3HOr0 OTHOLIEHUS K TPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOIUMOCTH WCIIONB30BAHUS JOCTIKEHUNW XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl PA3BUTOr0O 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAaMpaBJICHHOCTH W BaXXHOM pOJIM B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHHUsI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0  TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B pa3iMYHbIX cdepax MpodeccrnoHaTbHOMI
NEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MMOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOII0JEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune aeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATCILHOCTU C OCTABJIICHHBIMU LICJISIMH;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTCPUU JJIs1 KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUUS. B PacCMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUKU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peaKkiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
000011IeHHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO pPa3IN4HbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTEpHETa), aHaTu3upoBaTh WH(POPMAIMIO Pa3IMYHBIX BHAOB U (HopM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orObope wuHPOpMaNKMK, HEOOXOJUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIPEAECIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WIIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUS MO3ULIANA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajaraeMblii  aJlroOpuT™M JCHCTBHMA IpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIIENOBATCIIbCKUX 3aj7ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CaMOaHalu3a W
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI TT0 XUMHUH Ha yri1yOJéHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUM
M0 OCBOCHHIO, HHTEPIPETALMU U TTPEOOPA30BAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEAMETHBIE PEe3yJIbTaThl MPEACTABICHBI IO TOJaM
W3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUUEeCKOU U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJIBEHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOHWTAIM, OCHOBHOE U BO30YXKJIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKENeT, PyHKIHOHATbHAS
rpymma, pajadkal, CTPYKTYpHble (QopMyinbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TPEeBpaLEHUs] HSHEPrud NpHU XHUMUYECKUX PEaKLMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aUMHOM BJIUSIHUM ATOMOB M TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHUE CBEICHHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U O€30MacHOM
UCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPaKTUYECKON
NESTENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHIUNAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpe MPOU3BOICTBA METaHOJIa, epepaboTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILIECTB;

COCTAaBJISATb YPAaBHEHMSI XMMHUYECKHX PEAKIMU M PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pPEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETSATh BHUJ XHMHUYECKONW CBSI3M B
OpraHUYECKUX COCJIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 111 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AaJlbJECTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  yYpPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHWYECKUX COCTUHEHHUH OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSA3M (G- U T-CBSI3M), B3AMMHOTO BJIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (HedThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TIPOAYKTOB MEePepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIUI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHM U TIPEJCTABICHUSAMH IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIHMM C MUCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOMN
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHYECKHUX JJIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKON
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHUE U HU3YYEHHE CBOWMCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHusi ¢ BeHeCTBaMU M JIA0OPaTOpPHBIM O00OpPYIOBaHUEM,
dbopmMynupoBaTh 1€Jb UCCIEIOBaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1e7IeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaresns [1JIK;

aHAJU3MPOBATh IIEICCOO0PA3HOCTh NMPUMEHEHUSI OPTaHUYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HaydHaS
JauTepaTypa, CpelcTBa MaccoBoil uHpopMmaluu, UHTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU MNPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUHM PAIlMOHAILHOIO MPUPOJIOINOIb30BAHUS, B
GbopMHpPOBaHUNM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHMSI aToMa, TUOpHUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIECHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOANUECKUIM
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIeXKAlMe B OCHOBE [OHHMAaHUA
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJMHAMUYECKMX W KHHETHMYECKHX 3aKOHOMEPHOCTIX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NEATEIbHOCTH  4eJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWN HEOPTraHMYECKHUX BEIIECTB U UX NPEBPALLECHUI;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBrnanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSA3M W THUMA KPUCTAIIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEHl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalu3aTropa H
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(pUKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI NMEPUOJUUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJNB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpymnnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB, MOJATBEPKIATH
CYILIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCT, YMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
THX pEeakUWi; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakuMi  THUAPOIM3a;  PEeaKklun
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AITIOMHUHHS);



cOPMHUPOBAHHOCThL YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuit (mpuniui Jle [llarense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIpHAsT KOHIICHTPAIUsI;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAIMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYyKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIISCTBA WUIM JAaHO B M30BITKE
(iMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKIUH;, OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HMOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3IMUHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIICHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
coOI0IeHHEM TIPaBUII OE30MacHOTr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
obopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIO/IATh MPABUJIA TIOJIb30BAHUS XUMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJU3UPOBATh XUMUUYECKYIO0 MHGOpMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON yueOHOM 3a1auei.
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Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. ®enon

11

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




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHCIIOTEL. benmkn 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' yup A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuognyueckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 | bubmmoreka [JOK
’ BEILECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https://m.edsoo.ru/2dd57624
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
CMETALIB! 3 3 https://m.edsoo.ru/2dd57£24
b K
2.2 Metanst 23 1 2 nommorexa O
https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos 3 N
JIEKTPOHHBIE N (ppoBbIe
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
[Ipenmer 1 3HaUYeHNE OPraHUYECKON
1 XUMHH, TIPEJICTABICHUE O MHOT000pa3uu 1 bubmmorexa [OK
- 1P . p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCAMHEHUN
DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
2 (OCHOEHoe u B032 KIAEHHOE CO(}):O}III;I/I}I) 1 bubmorexa LHOK
Y ’ https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aTOMa yriepoaa
XuMUYecKas CBSI3b B OPraHUIECKHX
3 coequHEeHUsX. MexaHn3Mbl 00pa3oBaHUs | bubnnorexa [HOK
KOBAJICHTHOM CBSI3HU, CIIOCOOBI pa3pbiBa https://m.edsoo.ru/8d39f5c8
CBA3EH
4 Teopus cTpoeHHst OpraHMUYEeCKUX | bubnuoreka [IOK
coenunennii A. M. byrieposa https://m.edsoo.ru/9e595cb8
Buner usomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE | bubnuoreka [IOK
3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX https://m.edsoo.ru/b0e61661
COECIMHEHU I
[IpencraBnenue o K1acCUPUKAIUN U
6 CIfCTeMaTI/I‘{CCKaSI HOMeHK(Jb;aT a (IUPAC) 1 bubmmorexa [IOK
P https://m.edsoo.ru/c212dd21
OpraHUYEeCKUX BELIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi ] bubnnoreka [JOK
XAMUHU https://m.edsoo.ru/ba5706aa
8 CucreMaruzanys 1 0000IIeHe 3HAHNU 110 1 bu6mmorexa [IOK




TEMC

AJKaHBI: TOMOJIOTUYECKHH psif, 001ast
(dbopMyIa, HOMEHKJIaTypa U U30MEepus,

https://m.edsoo.ru/87a37cab

bubmuorexa [JOK

? 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYII

10 du3nYecKre U XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711c
Haxosxienue ankaHoB B pUpOJIE.

11 CriocoOsl nostyueHus: u HpI:I)/IMpeHeHI/Ie bubmmorexa LHOK

https://m.edsoo.ru/259b0asSb

AJIKaHOB
Huknoankansl: oOmiast popmyna,

12 HOMEHKJIaTypa U U30Mepus, 0COOEHHOCTH bubnnoreka [JOK
CTPOEHHUSI U XUMUYECKHUX CBOMCTB, https://m.edsoo.ru/156730d2
CTIIOCOOBI IOJTYYEHHUS M IPUMEHEHUE
Pemenue pacy€THpIxX 3a1a4 Ha
orpeeNeHNue MOJICKYIIpHOU (HOpMYIIbI

13 OpPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM bubnnoreka [JOK
JIOJISIM aTOMOB JJIEMEHTOB, BXOJSIIUX B €T0 https://m.edsoo.ru/bf84d8eb
cocrtas. Cucremarusanusg 1 00001IeHNE
3HAHUM MO TeMe
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas

opMyJa, HOMEHKJIATypa, 3JIEKTPOHHOE U
14 gp(I:CT}II)aHCTBeHHOG CT}I;I())CHI/IC MOIJ)'IeKyJ'I. bubmmorexa LHOK
https://m.edsoo.ru/273b0ale

CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
AIIKEHOB

15 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edsoo.ru/21069ccd

16 CriocoObl osTyyeHHs 1 IpUMEHEHUE bubnmorexa LOK

https://m.edso00.ru/665dc058




AJIKCHOB

[TpakTuyeckas padora Ne 1 o Teme

17 "[lonydenue 3TUIIeHa U U3YYEHUE €T0 bubmmorexa [IOK
. yi " yi https://m.edsoo.ru/094 1eed8
CBOMCTB
Pemenne pacu€THbIX 3a1a4 HA
18 OTIpeieTICHUE MOJICKYIIPHOU (HOPMYIIBI bubmmorexa [IOK
P YIP My https://m.edsoo.ru/e9ea9921
OpPraHUYECKOr0 BEIECTBA
AnKaaueHsbl: CONpsKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbBIE bubmmorexa [TOK
P » KyMYJHp ) https://m.edsoo.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XUMUYECKHE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JUECHOB https://m.edsoo.ru/e561253d
)1 CriocoObl MoTy4eHUs1 U IPUMEHEHUE bubnuorexa [JOK
aJIKaJUuCHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as
2 (dbopMyIia, HOMEHKJIaTypa, 3JIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, https://m.edsoo.ru/68bbccdc
¢u3nueckue cBoiicTBa
23 XHUMUYECKUE CBOKMCTBA aJTKMHOB bubmmorexa [TOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peakliy HA TPOMHYIO CBSI3b bubmorexa HOK
peaxt POMIHYIO https://m.edsoo.ru/7b1c48da
)5 CriocoObl TOTy4eHUsI U TPUMEHEHNE bubnuotexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemrenue 3amau: pacu€rsl 0 ypaBHEHUIO bubnmoreka [JOK
XMMHYECKON peaKiuu https://m.edsoo.ru/5db8e526
7 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TIO

TEMC




ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U

28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII bubmmorexa LHOK
pocTp P 4 https://m.edsoo.ru/a92a7094
OeH30I1a ¥ ToJIyou1a, UX (U3UIECKre
CBOMCTBA
29 XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH bubmuorexa [JOK
3aMEIICHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIINH
bu6mmoreka [IOK
30 MIPUCOETUHEHM S, OKHCIIEHHE TOMOJIOTOB
https://m.edsoo.ru/a44alac4
OeHzona
31 Oco0eHHOCTH XUMHYECKUX CBOWCTB bubnuorexa [JOK
CTUpOsa https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha
32 OTIpeIeTICHUE MOJICKYIIPHOU (HhOPMYITBI bubmmorexa [TOK
p yoAp PMY. https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CriocoOsl MosTyueHus: U IpUMEHEHUE bubnnorexa [JOK
apeHoB https://m.edsoo.ru/6f717d09
34 ['eneTnveckas CBSI3b MKy Pa3IMYHBIMHU
KJIaCCaMHM YTJIEBOJOPOIOB
PacuéTel Mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. Cucremartusaius u 00001IeHne
3HAHUM MO TEME
36 [Tpuponnsiii ra3. IlonytHble HETAHBIE
ra3bl
37 KameHHBI1 yrosib 1 NpoyKThI €r0 bubnnoreka [JOK
nepepadoTKu https://m.edso00.ru/69b3398b
18 Hedts u ciocoOw1 €€ nepepaboTKy. bubnmorexa [JOK

[IpumeHeHne NpoayKTOB MepepadoTKu

https://m.edsoo.ru/21f9de78




HedtH

I'enetnueckas CBA3b MCXKAY pa3JIniYHbIMU

39
KJIaCCaMH YTJIEBOJIOPOIOB
["anoreHonpon3BoOHBIE YTIIEBOIOPOJIOB:
40 3JIEKT OHHSC CT oeHHe'yllaaKuHH ’ bubmmorexa [OK
P POCHHE P https://m.edso0.ru/82b4d759
3aMeIIeHHS TaJloreHa
[eiicTBue mienoyei Ha
41 raJIOr€HIIPOU3BOAHBIE. B3aumonenicreue
JIMTAJIOTCHAIKAHOB C MAarHUEM U [IMHKOM
42 Cuctemartu3zanus 1 0o0001IeHHe 3HAaHUH 110 bubnnorexa [HOK
pazzeny "VYrieBogopoas!" https://m.edsoo.ru/20e89122
43 KonTponbhas padota no teme bubnnorexa [HOK
"VrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKH Psi, o01asa hopMmyia,
44 CTPOCHHE MOJICK JIEI) HU30MeE I/Ifi(b o bubmmorexa [TOK
P Y pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukarus,
¢u3nueckue cBoiicTBa
45 XHUMHYECKUE CBOMCTBA MPEAEIBbHBIX bubnnoreka [JOK
OZTHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CrniocoOsl MoNTyueHus: U IpUMEHEHUE bubnuotexa [JOK
OHOATOMHBIX CIIUPTOB https://m.edsoo.ru/484100000000000
[IpocTeie 3dupbl: HOMEHKIATypa U
47 I/I?i)Me usi ((1))056CHHOCTI/I (1)H3thiecxnx " bubmmorexa [OK
pHs, . https://m.edsoo.ru/c2c788b2
XUMHUYECKHUX CBOHCTB
MHOroaToMHbI€ CIIUPTHI: ATHJICHTIINKOIb U
bu6mmoreka [JOK
48 TJIMIEPUH, X QU3HUECKHE U XUMHUECKHE

CBOWCTBA

https://m.edsoo.ru/ee4d84aa




49 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnunoreka [JOK
MHOI'0OATOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 @DeHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE bubmmoreka [JOK
cBoiicTBa. TokCHYHOCTH (PpeHOIIa https://m.edsoo.ru/2ce726f8
. bubmmoreka [JOK
51 XuMuyeckue cBorcTBa (eHoa hitps-//m.edsoo.ru/037casfo
5 CriocoObI MOJTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
¢denona https://m.edsoo.ru/c77ddf4c
[IpaxTuueckas padora Ne 2. Pemenue
53 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnmnorexa LIOK
" " https://m.edsoo.ru/fdOced09
CrupTel 1 HEHOITBI
54 CucremaTu3anus 1 0000IIeHNEe 3HAHUH TT0 bubnnoreka [JOK
TEME https://m.edsoo.ru/1810cb9b
ATNBIEruIbl ¥ KETOHBI: 2JIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOU TPYIIIIHI; bubnuorexa [JOK
rOMOJIOTHUYECKHE psijibl, 00mias popmyia, https://m.edsoo.ru/b139beaa
M30MepHUs U HOMEHKJIATypa
56 ATNbIeruipl U KETOHBI: (PU3HUECKUE bu6mmoreka [IOK
CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peaknmu okucIIeHNS U Ka4eCTBEHHBIC bubmuorexa [JOK
peaKuu apIErna0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CriocoOblI nostyyeHust aabIeru0B U bubnnorexka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHEBIE TIPEIeTbHbBIE KAPOOHOBHIE
59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX bubmmorexa [OK
https://m.edsoo.ru/fecOb113
MOJIEKYJI
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmoreka [JOK

KHCIIOT, UX (pu3nueckue cBoiicTBa

https://m.edsoo.ru/700cc87b




XUMUYECKUE CBOMCTBA MPEACTbHBIX

bu6mmoreka [IOK

61
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MypPaBbHHOM
62 KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK
) P P https://m.edsoo.ru/bb31be71
KHCIIOT
OCOoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
63 IIMKapOOHOBBIX, TUAPOKCUKapOOHOBBIX buGnnorexa LIOK
P > THAP P https://m.edsoo0.ru/83a08773
kucnot. [IpencraButenu BbICIINX
KapOOHOBBIX KHUCIOT
64 [TonsiTHe 0 MPOM3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl MoTy4eHUsI U IPUMEHEHUE bubnnoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/7c065¢9d
CrnosxHble 3(Upbl: TOMOJIOTUYECKUH PSIII,
66 obmras o 1?4) Jfa A30MEPHUS U ’ bubmmorera [IOK
PMYIa, p https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THBIX 3aa4: TI0 YPABHEHUIO
68 XUMHUYECKOHN PEAKINH, Ha ONPEICIICHHUE
MOJICKYJISIPHOH (pOPMYJITBI OPraHUIECKOTO
BeIIeCTBa
[TpakTrueckas padota Ne 3. Pemenue
69 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME bubmmorexa [TOK
P 8 https://m.edso0.ru/486671b
"Kap6onoBsie kucnotbl. CioxHbIe 3QUpbI"
70 XKupsr: crpoenue, pusnueckue u bubnuorexa [IOK

XUMHUYECKHUE CBOMCTBA (THIPOIU3)

https://m.edsoo.ru/al9¢5b98




OcoOEeHHOCTH CBOWCTB JKUPOB,

bu6mmoreka [IOK

71 COJIEpIKaIlMX OCTATKH HEMpPeAeIbHBIX
Acpaatil pea https://m.edsoo.ru/b0331922
XKUPHBIX KUCIOT. JKUpBI B IpUpOIe
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
7 KHCIIOT, MX Morolee aencTBue. Ilonstue o bubmuorexa [JOK
CHUHTETUYECKUX MOIOLIUX CPEACTBAX https://m.edsoo.ru/3¢566565
(CMCOC)
I'eneTnveckas CBsI3b yIi€BOJOPOIOB H
73 KHCJIOPOJICOIC mamlz; 0 FaHI/II:IeCKI/IX bubmorexa LHOK
p p p https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuérel mo ypaBHEHUSIM XUMUYECKUX
peakuuii
75 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
TEeME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTeprucTHKa YIJIeBOJIOB U
76 Knaccn(bml:aunﬂp neBozlzll; (MOHO-, - 1 bubmmorera [TOK
yr ’ https://m.edsoo.ru/7a9693al
MOJIMCaxapu/bl)
77 Monocaxapusl: GU3NUECKHE CBOMCTBA U bubnuoteka [JOK
HaXO0XKIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpumeHneHue rioKo3bl, €€ 3HaUeHUE B bubnuoreka [IOK
KU3HEAEATEIILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Hcaxapujibl: caxapo3a, MaJibTo3a 1
79 faKToz.ap HaxoxcneII{)He B IpUPOJIE U bubmmnorexa LIOK
' pHp https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapHJIOB
[Tonucaxapuibl: CTPOEHHUE MAKPOMOJIEKYI,
80 (bI/BI/IquKII;e u XI/IMII/)I‘ICCKI/IC CB:ﬁCTBa ’ bubmmorexa LIOK
’ https://m.edsoo.ru/72a04508
MIPUMEHEHHE
81 [TonsiTre 06 NCKYCCTBEHHBIX BOJIOKHAX bubnnorexa [JOK




https://m.eds00.ru/6216e766

Pemenne PpaCUYCTHBIX 3aJa4 Ha

bu6mmoreka [IOK

82 onpeJieJIeHUE J0IU BbIXO/a MPOIyKTa
peat A A8 TIPOAYK https://m.edsoo.ru/7fde47ef
pEeaKIu OT TEOPETUYECKH BO3MOXKHOTO
23 CucremaTu3zanus 1 00001IeHNe 3HaHUH IO bubmmoreka [JOK
paszeny https://m.edsoo.ru/08d4364c
KonrponsHas pabora o teme
84 "Kucnoponacoaep:xaiue opraHn4eckue bubmmorexa [IOK
P " P P https://m.edsoo.ru/42c6678e
COETMHEHUS
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MOJIEKYI1, 001as popmyiia, H30Mepus bubmmorexa [TOK
Y PMYIId, ? ’ https://m.edsoo.ru/efaZe6ca
HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA
26 XHWMHYECKUE CBOMCTBA aTM(paTHIECKUX bubnnoreka [JOK
aMHUHOB https://m.edsoo.ru/1bc5cf80
g7 AHWINH: CTpPOCHUE aHWIINHA, OCOOEHHOCTHU bubnuorexa [JOK
XMMHYECKHUX CBOWCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
28 CriocoObl TOTy4eHUsI U TPUMEHEHNE bubnmnorexa [JOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/eal 38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
29 nzomepusl, pusnueckue CBoicTBa. bubnuoreka [IOK
OTtnenbHBIC IPEACTABUTENH 0L https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT, UX
bubmuorexa [JOK
90 OMOJIOTrMYecKOoe 3HAaYCHHEe aMUHOKHUCIIOT.
https://m.edsoo.ru/77df705a
CuHTE3 ¥ THIPOJIN3 TIETITHIOB
01 benku kak npupoaHbIE OJIUMEPHI; bubnnoreka [JOK
CTPYKTYpHI OEJIKOB https://m.eds00.ru/429¢9899
92 XUMUYECKHEe CBOMCTBA OCITKOB bu6mmorexa [IOK




https://m.edsoo.ru/6237306d

A3OTCOI[Cp)KaH_II/IC IreTCPONKINYCCKUC

bu6mmoreka [IOK

93 coenuHeHus. HykiienHOBbIE KUCIIOTHI:
A e https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKast POITh
[TpakTrueckas padota Ne 4. Permenue
o4 AKCIEPUMEHTAIBHBIX 3a/a4 M0 TEME bubnnoreka [HOK
"A30TcoAepKalre OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coeluHeHUs "
[IpakTuueckas pabora Ne 5. Pemenue
05 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
"Pacnio3HaBaHie OpraHUYeCKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"
KonTponbhas pabota no teme
96 "A3oTcomepIKalle OpraHuIeCcKue bubmmorexa LHOK
P " P https://m.edsoo.ru/ce561bc7
COEIMHEHUS
OcHOBHBIE TTOHATHUSI XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U bubnuorexa [JOK
METOABI UX CHUHTE3a —IIOJIMMEPHU3ALNs U https://m.edsoo.ru/7aa63ebd
MOJIMKOHAEHC AU
08 [TnacTmaccel. YTunuzamus u nepepadoTka bubnnoreka [JOK
IUIaCTUKA https://m.edsoo0.ru/82242e0f
99 DnacToMepbl: HaTypalbHbBIN bubnmnorexa [JOK
CUHTETUYECKHE Kayyyku. Pe3una https://m.edsoo.ru/246103ec
BonoxkHa: HaTypaibHBIE, HCKYCCTBEHHBIE,
100 cuHTeTnueckue. Ilommumepsl crienuajabLHOTO bubmmorera [IOK
' P https://m.eds00.ru/5963a601
Ha3HA4YEeHUS
101 [TpakTrueckas padota Ne 6. Pemenue bubnmuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/3aebd77a




"Pacrio3zHaBaHue miacTMacc U BOJOKOH'

O0001IeHYE ¥ cCUCTEMAaTU3 AU

102 U3YUYEHHOT'0 MaTepuaja 1o TEME 1 buGnnorexa LIOK
" yi p " https://m.edsoo.ru/6a22ble8
BricokoMonekysipHbIE COEUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3oBaTebHbIC
padoThI padoThI pecypenr

1 AtoMm. CocTaB aTOMHBIX s/iep. XUMUYECKUM | bubnmoreka [JOK
31eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

) CtpoeHue 31IeKTPOHHBIX 000JI0YEK aTOMOB, | bubnnorexa [JOK
KBAHTOBBIE YHUCJIa https://m.edsoo.ru/b4d9fffa

3 Kiaccudukanmss XuMHUeCKHX 3JIEMEHTOB (-, | bubnnorexa [IOK
p-, d-, f-aeMeHTsI) https://m.edsoo.ru/61294af9

4 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM | Bbu6moteka [JOK
opouTasm https://m.edsoo.ru/f5f750fe
DNEeKTpPOHHBIE KOH(PUTYpaluu aTOMOB

5 3JIEMEHTOB B OCHOEI){OAZII)/I BO30YKAEHHOM 1 bubmmorexa LIOK

https://m.edsoo.ru/8149e846

COCTOSIHHH

6 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. | bubmmnoreka HOK
DNEeKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akon u [leprnonnueckas

7 chcTeMa XUMMHU4YEeCKuX anemMeHToB /. 1. | bu6mmoteka IIOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEHN https://m.edsoo.ru/16957c01
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB

g XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 bubnuotexa [JOK
MPOCTHIX U CIO0XHBIX BEIIECTB [0 IPyNIiaM 1 https://m.edsoo.ru/f8468927
nepuoiam

9 CucreMaruzanys 1 00001IeHe 3HAHNUI 110 1 but6mmoreka [IOK




TEMC

Bunnl xumndeckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJCHTHOM CBSI3H.

https://m.edsoo.ru/8fad2942

bubnunorexa LIOK

10
Bonopoanas cBsizb. MexMoIeKysspHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBU
BasieHTHOCTB 1 BaJleHTHBIE BO3MOXXHOCTH
11 aToMOB. CBS3b JIEKTPOHHOM C TYpBI bubmmorexa [IOK
' P TPYKIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEIMHEHNAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyasipHOro 1
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
14 [loHsiTHE O NUCTIEPCHBIX CUCTEMAX. Bbu6motreka [JOK
IIpencrasnenune o0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2¢70e4
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACHIIICHHBIC, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannorugparst
16 Crioco0ObI BEIpaKEHHS] KOHIIEHTpAIIH bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM NMOHATUI
17 ""MaccoBas JoJd PacCTBOPEHHOIO BemecTna" bubnuorexa [IOK
. p p . ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAST KOHIIEHTpAITus
13 Knaccu¢ukanus 1 HOMEHKIATypa bubmuoreka [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaru3anus 1 0000IIeHE 3HAHUH 110 bubnuorexa [{OK

TEMEC

https://m.edsoo.ru/8d2c6a3a




Kontposbnas padora mo Temam "CTpoeHue
aroma. [leproanueckuii 3aKOH U

bub6nmoreka [IOK

20 [lepuoanueckas cuctemMa XUMUYECKUX
P . https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Ctpoenune
BemecTBa. MHOrooOpasue BemecTs"
Krnaccudukanus XuMHUUeCKUX peakluil B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHUS MACChI BEIIECTB, 3aKOH bubnmorexa LHOK
P ’ https://m.edsoo.ru/6335cdd2
COXPAHEHHUS U IPEBPAIICHUS] SHEPTUU NPU
XUMHUYECKHUX PEAKLMIX
2 Tennobie 23 (HEKTh XUMUUECKUX PEAKIIHA. bubnnorexa [JOK
TepMoXuMHUUYECKHE ypaBHEHUS https://m.edsoo.ru/d1db86da
2 Boruucnenus no ypaBHEHUSIM XUMHUYECKUX Bbu6motreka [JOK
peakuuil 1 TepPMOXUMHUYECKUM YPABHEHUSM https://m.edsoo.ru/87b13954
CkopocTh XMMHUYECKOH peakuuu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xatanuzaropsl
25 I'omoreHHbIe ¥ reTepOreHHbIE peakuun
ITpakTuyeckas padora Ne 1 o teme
26 "BiusiHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh bubamorera LOK
pv " p p https://m.edsoo.ru/1facaldl
XUMHYECKON peaKIuu
7 O6patumbie U HEOOpATUMBIE PEAKITUH. bubmuorexa [IOK
XHWMHYECKOE PAaBHOBECHE https://m.edso00.ru/30952{9b
[IpakTuueckas pabora Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha bubmmorexa LIOK
p p " https://m.edsoo.ru/3bf34el7
M0JIOKEHNE XMMHYECKOTO PaBHOBECHS
79 OnexTponauTHueckas auccouuanus. CuibHbIe bubmuoteka [JOK

U cl1a0ble QJICKTPOJIUTHI. CrencHb

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




Jucconnanmumn

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bubnunoreka LIOK

30 .B i e H
pactsopos. Boxoposkiii nokasarens (pH) https://m.edsoo0.ru/3966ca89
pacTtBopa
31 I'mpponus coseid. Peaknuu, nporekaroniye B bubnuoreka [JOK
pacTBopax dJIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTrueckas padota Ne 3 o Teme
32 "XUMHUUYECKHUE PEAKIIUHU B PACTBOPAX bubnmorexa LIOK
F p p https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
. bubnuorexa [IOK
33 peakuuu. Baxueiine OKUCITUTENN U
https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) Bbu6mmoteka [JOK
Oayranca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmorexa [IOK
POJIHS pactBopos 1 p B https://m.edsoo.ru/93fb97d2
36 Pemrenue 3amay pa3nuyHbIX TUIIOB bubmorexa HOK
Aatp https://m.eds0o.ru/5a859d16
37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB brbmmorexa [TOK
ladp https://m.edsoo.ru/5afa265d
CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO bubmuoreka [IOK
38 n n
TeMe "XUMHUYECKHUE peaKkIuu https://m.edsoo.ru/c161eb85
39 KonTponbnas padbora no teme "Xumuueckue bubmuoreka [IOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B [lepuoanueckoit
40 CUCTEME XUMHUYECKUX 31eMeHToB . 1. bubnmnoreka [JOK

MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3MUECKUE CBOIICTBa HEMETAIIJIOB

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




41 AmoTponus HEMETAILIOB (Ha pUMepe bubnuorexa [JOK
KHCI0poAa, cepsl, pocdopa u yriepozaa) https://m.edsoo.ru/ef92c¢91c
42 Bogopon: nonmyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKUE CBOMCTBA. [ 'uipuIbI https://m.edsoo.ru/0aa8f613
l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
43 MoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE bubmmorexa LIOK
Yq ’ https://m.edsoo.ru/4e223795
CBOICTBa
lManorenoBonoponasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS bubmmorexa [IOK
PoAICOAIEpKalll A https://m.edso00.ru/6b3255e6
raJioreHOB
JlaGopaTopHble U TPOMBIIIUICHHBIC CITOCOOBI
bubnuoreka [{OK
45 noyy4yeHus rajoreHos. [Ipumenenue
. https://m.edsoo.ru/6971aca4
TaJIOT€HOB M UX COSAMHEHUMN
[IpakTuueckas paborta Ne 4. Pemenue
46 AKCIICPUMEHTAIIBHBIX 3a71a4 110 TEME bubmorexa [IOK
" P " https://m.edsoo.ru/8b26fecd
I'anmorensr
Kucnopon: nabopaTopHblie ¥ MPOMBIIIITIEHHBIE
47 CIocoOBI MOyYeHus, Pu3nyeckue u bubmuorexa [IOK
xumuueckue cpoiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bu6mmoreka IIOK
48 OKCHUIBI M IEPOKCHUIBI
g P g https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3aMyHbBIX TUIIOB bubmorexa HOK
Aatp https://m.edso0.ru/2b6d8b4b
Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
50 HOE eHUs (I)I/I3I/I‘ICCKI/II)G E XUMHUYECKHE bubnrorexa LOK
Yq ’ https://m.edsoo.ru/46afae16
CBOMCTBa
51 CepoBoaopo, cyab(umabt bubnuotexa [JOK




https://m.edsoo.ru/7¢875999

Kucnopoaconepikaiiue COeTMHEHUSI CEPHI.

bub6nmoreka [IOK

52
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTrueckas padota Ne 5. Permenue
53 JKCIEPUMEHTAIIbHBIX 3aa4 110 Teme "Cepa u bubmmorexa LIOK
. p " g p https://m.edsoo.ru/0afb05e4
€€ COeIMHEHUS
A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
54 MIOJTyYEHUS (pnanecm/ll)e E XUMUYECKHE bubmmorexa LIOK
Erq ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHUAK, HUTPU]IbI
55 Kucnoponconepskanue coeinHeHNs a3oTa. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa U €ro COCIMHEHUM. bubnnorexa [JOK
A30THBIE yI0OpEHUS https://m.edsoo.ru/129f5059
dochop: HAXOKICHHUE B IPUPOJIC, CIIOCOOBI
dop pHp bubnunoreka LIOK
57 MoJIydeHus, GU3NYECKUE U XUMUUECKHE
z https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuas! u hochun
53 Oxcunnl hocdopa, pochopconepxarine bubnmnorexa [JOK
kucioThl. Conmu hochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUH. bubnmnorexa [JOK
docdopHbie y1oOpeHus https://m.edsoo.ru/a218070a
IIpakTruyeckas pabora Ne 6. Pemenue
60 AKCIEPUMEHTAIIbHBIX 337a4 110 TeMe "A30T U brbmmorexa [TOK
P A " https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYraepod: HaX0XKIIeHHe B IPHUPOJIE,
61 annof OIHbIE MOJU(UKA En'p(bmnqecxne u Bubnmorexa [IOK
P 31 1 https://m.edsoo.ru/1eb19f9e
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
& Oxkcua yraepona(Il), oxcun yrinepona(IV), bubnmnorexa [JOK

YroJIbHast KUCJI0Ta U €€ COJIU

https://m.edsoo.ru/dba58adf




bubnmoreka [IOK

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB hitps://m.cdsoo.rw/6029b609
Kpemuuii: Hax0XIeHHE B IPUPOIE, CIIOCOOBI
64 H(I))ﬂyquH;I, (pnsniecxne u EI/IEII/II:IGCKI/IG bubamorexa LOK
z https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcun kpemaus(IV), kpeMHHEBast KUCIOTA, bubnmnoreka HOK
CUJIUKATBI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpEMHUS U €70 COCIUHEHUM. bubmorexa OK
66 CTeK10, €r0 MONTyHeHHe, Bl CTEK T https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa [IOK
https://m.edsoo.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnnorexa [IOK
teme "Hemeransr" https://m.edsoo.ru/6e864db5
" " bubmmoreka [JOK
69 Kontponbnas padota nmo teme "HemeTamib hitps://m.cdsoo.rw/d0484cT6
70 AHanus pe3ynbTaToB KOHTPOJIBHOMN paboThI, bubmuoreka [IOK
KOPPEKIIUS OIIHO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CHUCTEME XMMUYECKUX DJIIEMEHTOB. bubnuorexa [{OK
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX https://m.edso0.ru/9839c16¢
000J109€K aTOMOB METaJJIOB
7 O6mue ¢puznyeckue CBOMCTBa METAIIJIOB. bubnnorexa [JOK
[IpumMeHeHne MeTaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
but6mmorekxa [IOK
73 Crnnasel MetaiioB. Koppo3ust meranios hitps://m.cdsoo.ru/42b872¢3
74 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [IOK

https://m.edsoo.ru/e3de37b6




DJIEKTPOXUMHUYECKUH Psil HANTPSIYKSHUI

bu6nmoreka [IOK

75 MeTauioB. O0Iue criocoOb! MOTydeHUs
I https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mras xapakreprucTuka MmeTayioB 1A-
rpynmnsbl [leproanueckoi cucTemsl
76 XMMHYECKUX 3J1eMeHTOB. HaTpuil n kanwmii: bubnmnoreka HOK
nojry4eHue, PU3nIecKue U XUMUIEeCKHe https://m.edsoo.ru/e12¢26b3
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCIUHEHMI
O6mas xapakrepuctuka metamion IIA-
rpynisl [lepuoauyeckoit cuctemsl
77 XUMHUYECKUX JIEMEHTOB. MarHuii v KaJIbIUi: bubnuoreka [{OK
nojry4eHne, PU3NIecKrue U XHMUIECKHe https://m.edsoo.ru/7¢3e49c0
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HX COCIUHEHUI
78 JKécTKkoCTh BOMIBI U CIOCOOLI €€ yCTpaHEeHUs bubnnorexa [IOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHuU: nony4yeHue, Gusndeckue u bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U
80 TUAPOKCH/IA AJTFOMUHMS, TUAPOKCOKOMILIEKCHI bubmmorexa [TOK
P > TP https://m.edsoo.ru/5d12d318
ATIOMUHUS, UX TTPUMEHEHUE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB
[IpakTuueckas padbora Ne 7. Pemenue
bubnunorexa LIOK
82 JKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME
" " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TTOATPYTIIT
OO01mas xapakTepuCcTHKa METaNIOB TOOOUHBIX
. bubnuoreka [{OK
83 noarpynn (b-rpynm) [lepuoaudeckoit

CHUCTEMBI XUMHNYECKHUX IJIEMCHTOB

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




dusndyeckre ¥ XMMUUECKHE CBOMCTBA XpoMa

bub6nmoreka [IOK

84
U €ro COCAMHEHUH, UX IPUMEHEHNE https://m.edsoo.ru/9911bef3
Baxwuerie coeMHEeHUs Maprasiia.
85 IlepmaHranaT Kajus, ero OKUCIUTEIIHLHBIC bubmorexa LOK
P! : https://m.eds00.ru/039d69c8
CBOICTBa
duznyeckre 1 XUMHUUECKHE CBOMCTBA JKele3a
86 u ero coenunennii. [lonyyenue n bubmorexa LOK
PO https://m.edsoo.ru/1b7£8741
MIPUMEHEHHE CILJIABOB XKeje3a
%7 du3nYecKre 1 XMMUYECKHUEe CBOMCTBA MEJIU U bubmuoreka [IOK
€€ COCIMHEHN, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnueckue U XUMHUYECKHE CBOMCTBA [[UHKA
. bubnuoreka [{OK
88 1 €ro COCAMHEHUH, NX MPUMEHEHHE.
https://m.edsoo.ru/bl1{2beal
['1apoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas paborta Ne 8. Pemenue
bubnunoreka LIOK
89 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MerTanbl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3sInyHBIX THIIOB bubmorexa HOK
P https://m.edsoo.ru/a8b83d83
91 O06001eHre U cucTEMaTU3AIS U3YICHHOTO bubmuoreka [JOK
MaTepuaia 1o reme "Merauibr" https://m.edsoo.ru/e91{e975
bu6mmoreka IIOK
92 KonTtponsHas pabota no teme "Mertamuinl"
p p https://m.edsoo.ru/83f63ea3
93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, bubnmnoreka [HOK
KOPPEKIIHsI OITHOO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOWIHBOTO
94 a3BUTHS dyenoBedecTBa. IIoHATHE 0 HAYIHBIX bubmorexa LOK
p ) ya https://m.eds00.ru/080fe 10
METOIaX UCCIEIOBAHMUS BEIIECTB
95 Hayunble MpuHIUIIBI OpraHU3aluu bubmuoteka [IOK




XMMHYECKOTO MPOU3BOJICTBA.
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
Ba)KHEUIIINX BEIIECTB

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

96 XHUMHUYECKOE 3arps3HEHUE OKPYXkKarolen | bubnmoreka [JOK
Cpelbl U €ro MOCIEICTBUS https://m.edsoo.ru/9f11bf51
97 XUMHS U 30pPOBBE YEIOBEKA. | Bu6mumoteka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
98 Xumust nuiy. Poiib XumMuu B 00ecrieueHUH | bubmuorexa [JOK
MUIIEBONA O€30IaCHOCTH https://m.edsoo.ru/1£7b5bd2
99 KocMmeTrnueckue u naproMepHbie CpecTBa. | bubmmoreka [JOK
briToBas xumus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaskHelmue
100 CTPOMUTENbHBIE U KOHCTPYKIIMOHHbIE 1 bubmorexa LIOK
https://m.edsoo.ru/61e69003
MaTepuaibl
101 XuMHS B CETLCKOM XO3SMCTBE. | bubmuoreka [IOK
Opranudeckrie 1 MUHEPAJIbHBIE yI00pEHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 | bubnuoreka [{OK
TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

Xumus, 10 knace/ 'abpuensn O.C., OOIECTBO ¢ OrpaHUYEHHOM
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* Xumus, 11 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4eHHON
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