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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTelbHbIX Opranusanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XMMHM Ha3Hau€HUE TIpeaAMeTa «XHUMHUS» MOJydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJHSAEMBIE MPOrpaMMOM IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOI0B K (DOPMUPOBAHMIO COJEPKATEIbHON OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIST W3YYeHUsS B paMKaX OTICHBHBIX MNpoduiIeH, mpemycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IMpe/UIaraeT NPUMEPHYIO IOCIEI0BATENbHOCTh HW3Y4YEHUS Y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  0OOydYaromierocss IO OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B MNpPOrpaMMe IO XHUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJIEp KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JIOJKHA OMpPENEHAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUsI B paMKaX M3Yy4YEHUs CIHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3AIMAX CPEIHETO MpOo(ecCHoHaTLHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEUMYIIIECTBEHHO Ha pacliMpeHue W  yrayOJeHue TEOpeTUYECKOW U
MPaKTUYECKON MOATOTOBKU OOYYAIOLIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yJjbTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUI palMOHAIM3alUKd y4eOHOTO TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy copaepxkaHusd KypcoB «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPENCTABICHUA O CTPOCHUM BEIIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUSAX O CTPOEHUU aToMa. XHMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOIECCaX U 3JIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonorunueckoro npoduiast OOJIBIINI yAENbHbIM Bec OyIeT UMETh OpraHuveckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OENKU, YIJIEBOJbl, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUU  MpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAyYHBIX TPUHITUIIAX XUMHYECKOTO IIPOU3BOICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrIyOJIeHHe  TPEJACTaBJICHWA O  HAayYHBIX  METOJaxX  IO3HAHHS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO Y  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHMSA
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOMN MPpo(heCCUOHAIBHOM U OOIIECTBEHHOM JIeATEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN eSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIepUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3aUUd U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAUHEHHUS, JUMEpU3ALHNU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJAHOM pajuKalle, PEaKkUHH MNPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepusanus ctuposia. CrocoObl MOTydeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNNly, IUaHOrPYIIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa KaJius, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opraHu3m 4YenoBeka. CrnocoObl TOJNyYeHHS W TMPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA albJICTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAUM, PEAKIMH C YYaCTHEM YIJIEBOAOPOJHOTO pajguKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbBIX )KUPHBIX KUCIOT. KUpBI B IPUPOJE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumono3a. CTpoeHue MaKpoOMOJIEKYJl Kpaxmaja, TJIMKOTeHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukainys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHbIE peakuuu Ha aHUIMH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HoMenknatypa u uzomepus. OT/iesibHbIE TIPEICTABUTENIH Ol
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: THAPOJIM3, JAEHATypalus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacTUkKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEUIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (POPMYJIBI  OPraHUYECKOTO COEIUMHEHUsI M0 Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE AO0JIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TIOHSATUWA, TaK W TOHSTUH, MPUHATBIX B OTIEIbHBIX MPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPOQHBIA THUIl MUTAHUS, OPOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMUYeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTpOCHUEM (Ha MpUMEPE COCITUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJEKYJApPHOTO M HEMOJEKYJIAPHOTO  CTPOCHHUA.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILEHTpalus. HacellieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKIX peakldii B HEOPraHMYECKOH U OpraHu4ecKOu
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCHMOCTh OT Pa3jINYHBIX (DAaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha IpUMeEpe KHUCIOopOoaa, CEPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTydeHHs, (HU3NUECKUE M
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TOJYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceppl(VI). Cepuucras um cepHas KHCJIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumeHeHue azora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuii. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
CoJIu. AKTUBUPOBAHHBIA yroyib, ajncopOuusd. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coeAuHeHuil. CTEKI10, €ro Moiay4eHue, BUIAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nyeckue cBoOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoii crucTeMbl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: moJlyueHue, (usndeckue Hu
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duzryeckrue M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcuabl U conu xenesa(ll) u xenesa(lll). Tlonydenne u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOXKHO HCITOJIB30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAJIOB, B3aUMOJECHCTBUE THIPOKCUIOB AIIOMUHUS M IMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJ1a). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XHMHU B TOBCEIHEBHOU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl a1 21eKTpoHUKH. HaHOTeXHOIOT U .

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpuUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M TMPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHM YYEOHBIX M MO3HABATEJIHHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHWs ¢ BeEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YyHOTPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUW XUMHH  JISI
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IETOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBJICHHOCTH W BAXKHOM POJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTHYECKH KOM(DOPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS ieiaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IMUHBIX cepax mpodecCHOHATBHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIbHBIC IPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHMsI, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOW IS BBIOJHEHUS YYCOHBIX 3aja4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTro MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeids €€ LelIM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHHUs BKJIIOYAIOT CIEIU(UUCCKUEC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUMHEW. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHnr yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, SIPO U 3JIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEakKlil, TEPMOJUHAMUYECKHUX W KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTAHABJIMBATbUX B3aUMOCBS3b, MCMOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS TPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MTPUMEHSITHOCHOBHBIC OTIEPAIIMHA MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIM3 W CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIHuIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOTY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XWMHUYECKOUN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCIIOJIb30BAThIIOYYECHHbBIC 3HAHUS JIJI MPUHSITUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyYeHHUE U U3YYEHUE CBOWCTB OPraHMYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH 11e7IeCO00Pa3HOT0 TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIch rokaszaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHmdecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, DHEPTeTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE H
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPUS AIEKTPOJUTHUYECKON IHUCCOUUALNHU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAHUYECKUX BEIECTB B OBITY U MPAKTUUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM peIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pEearupyrolux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakiuH, N3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPHUOIMYECKOro 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IMEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB, MOJATBEPKIATH
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIIUIA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOro OajlaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh, YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALUSI»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJIHWYECTBAa BEIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (QopMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OIEHUBATHHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBol nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKH
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB JeKTpOHHbIE
aTa U3y4YeHHUs
Ne HaumeHoBaHue pa3iesioB H A y (umdposbie)
KoHTpoJibHBI IIpakTHyecku
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThlI
pecypcsl
IJIaH dakr
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHUH
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1.1 MpeICTaBIEHUE O 1 0 0 Brbmuozexa [IOK
' p https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPTaHUYECKUX
COCTMHCHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
yriiepojia (OCHOBHOE U
1.2 BO30YXIEHHOE COCTOSTHHS) 1 0 0 bubmorexa [JOK
' y ’ https://m.edsoo.ru/Oce6fd4c
BaneHTHBIE BO3MOKHOCTH
aToma yriepojaa
XuMH4eckast CBA3b B
OpraHUYECKUX COCIMHEHUSIX.
1.3 MexaHu3Mbl 00pa3oBaHus 1 0 0 bubmmorexa LOK
' 0oP https://m.eds00.ru/8d39f5¢c8
KOBQJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopust cTtpoeHus
. bu6mmoreka [IOK
1.4 OpraHUYEeCKUX COCIMHEHUN A. 1 0 0

M. bytieposa

https://m.edso0.ru/9e595ch8
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Buner uzomepun: CTpykTypHasi,
MIPOCTPAHCTBEHHAS.

1.5 OnekTpoHHbIC 3P PEKTH B
MOJIEKYJIaX OpraHMYeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauu U

1.6 CUCTEMaTHYECKast
nomenkiatypa (IUPAC)
OpPTraHUYECKUX BEIICCTB

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

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

Knaccudukanus peakiuii B bubmmoreka [IOK
1.7 N

OpraHN4YeCKOM XUMHUH https://m.edsoo.ru/ba5706aa
18 Cucremaru3anys U 0000IICHIE bubmuoreka [JOK

3HAHUH 110 TEME

Hroro no pazneny

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

Paznea 2. Yriesogopoasbl

AJTKaHBI: TOMOJIOTHYECKH P,
obmas popmyna,
51 HOMEHKJIaTypa U U30MEpHs,
' SIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKY

bu6nmorexa LIOK
https://m.edso0.ru/25a14636

5 ®u3nYeCcKre U XUMUUYECKUE
' CBOICTBA aJKaHOB

HaxoxaeHue alkaHoB B
2.3 npupoje. CriocoObl moyueHus
Y TIPUMEHEHUE aJIKAaHOB

bubnmnorexa LIOK
https://m.edso0.ru/3137711c

but6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

24 [ukmoankaHbl: oOmas

but6mmoreka [IOK
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(dhopMyIia, HOMEHKIIATypa U
HU30Mepusi, 0COOCHHOCTH
CTPOCHHS M XMMHUYECKUX
CBOMCTB, CITOCOOBI TIOTyUCHHS U
pUMEHEHHE

Pemenne pacu€THbIX 3a1a4 HA

oTpeeNieHue MOJICKYIIpHOU
(hOopMyIIbl OPraHuYecKoro

https://m.edso0.ru/156730d2

2.5 BELIECTBA 10 MACCOBBIM JIOJISIM buGnuorexa [IOK
' https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJISIINX
B ero coctaB. CrucremaTu3amus
1 0000IIICHUE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTHYECKHUH P,
obmas popmyna,
26 HOMEHKJIATYpa, 3JIEKTPOHHOE U bubmuoreka [IOK
' IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MosiekyJ. CTpyKTypHasi U I1C-
TpaHC-U30MEPHS ATKCHOB
dusnyecknue 1 XUMHICCKUE
2.7 CBOMCTBA ajkeHoB. [IpaBuiio bubmorexa HOK
' P https://m.eds00.ru/21069ccd
MapkoBHHMKOBa
58 CriocoObI nostyueHust u bu6muoreka [JOK
' IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
Ipaxmuueckas paboma Ne I o
2.9 teme "TlonydeHue sTHIIeHa U bubmorexa I[JOK
' i . https://m.edsoo.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenue pacu€THpix 3a1a4 Ha
. bubmuorexa [{OK
2.10 ompeielICHUE MOJICKYIITPHOM

(hopMyITBI OPTaHHUYECKOTO

https://m.edso0.ru/e9ea9921
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BCIICCTBA

AJKaJIUeHBI: CONPSIKEHHBIE,

W30JIMPOBaHHbIEC,
2.11 KYMYJIAPOBAHHBIE bubnmnorexa LHOK
' yMYJHp ' https://m.eds00.ru/04298c0a
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS
512 XUMHUYECKre CBOMCTBA bubmuoreka [{OK
' CONPSDKEHHBIX JTUEHOB https://m.eds00.ru/e561253d
CriocoObl nostyueHus u Bu6mmoreka [JOK
2.13
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmmasa dpopmya,
2.14 HOMGHK(J};aE ya DJIEKTPOHHOE U bubmiorexa HIOK
' ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (pU3NYecKre CBONCTBA
bu6mmoteka IIOK
2.15 X %
HMITICCKHIE CBOHCTRA ATKHHOB https://m.edso0.ru/23493a93
516 KauecTBennsle peakiuy Ha bubnmnoreka HOK
' TPOIHYIO CBA3b https://m.edsoo.ru/7blc48da
517 Crioco0sl mostyueHus: u bubmuorexa [IOK
' NPUMEHEHUE ATKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
2.18 aBHEHUIO XUMHUYECKOH bubnnorexa [JOK
' P https://m.edsoo.ru/5db8e526
peakuuu
219 CucremMatusamus 1 00001IeHNE
' 3HAHUH 10 TEME
520 ApEeHBbI: TOMOJIOTHYECKUH P, bubnmoreka [JOK

obmas hopmyina,

https://m.edsoo.ru/a92a7094
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HOMEHKJIAaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a U TOJTyoJIa,
uX (U3NUECKHUE CBOMCTBA

XUMHYECKUE CBOMCTBA aPEHOB:

bubnunorexa LIOK

221 pEeaKIMy 3aMeLEHUs https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA APEHOB:

2.22 peaKIu MPUCOSTUHEHUS, bubnnorexa [JOK

https://m.edsoo.ru/a44alae4

OKHCJIEHHE TOMOJIOTOB O€H3071a

593 Oco0EHHOCTH XUMUYSCKUX bubnunoreka LIOK
CBOWCTB CTHUpOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha

5 94 ONpeIEIICHUE MOJIEKYIISIPHOU bubmmoreka [JOK
(bOopMyIIbI OPraHuYeCcKOTo https://m.edsoo.ru/53461a2c
BEILIECTBA

5 95 CrniocoOsl mostyueHus u bubmmnoreka HOK
IIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
I'eneTnueckas CBSI3b MEXKIY

2.26 Pa3IMYHBIMH KJ1accaMu
YTJIEBOI0POIOB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIIUi.

2.27
Cuctemaru3zanus u o0o0meHne
3HAHUM MO TeMe

598 IIpuponusiit ras. [lomyrHeie
He(TAHBIE Ta3bl

5 99 KaMeHHbIi yroyib 1 IpoayKThI bu6muoreka [IOK

€ro nepepadoTKu

https://m.eds00.ru/69b3398b
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2.30

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenne
MPOYKTOB IepepaboTKu HEPTH

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

2.31

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

2.32

2.33

2.34

2.35

["anoreHonpou3BoIHBIC
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEAKIIMU 3aMEIICHHS
rajoreHa

JeiicTBue menouei Ha
raJIOTCHIIPOU3BOIHBIC.
BzaumopeiicTBue
IHUTrajJoreHaaKaHOB C MArHUEM U
IIUHKOM

CucreMaru3anus u 0000IIeHre
3HaHWI 10 pa3aeny
"VrneBomopoasr"
Konmponvnasa paboma Ne Ino
Teme "YrieBogopoast”

1

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6nmoreka [JOK
https://m.edsoo.ru/20e89f22

bu6mmoreka [IOK
https://m.edso0.ru/95¢9e298

Uroro no pazgeny

Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHUst

35

3.1

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHUH PSIIL,
ob1mast popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIATYypa,
knaccupukanus, pusnyeckue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XHUMHUYECKHE CBOMCTBA

bu6nuoreka [IOK

3.2
HPSASILHRIX OAHOATOMHRX https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl motyueHus: u bubmmoreka [JOK
3.3 MIPUMEHEHHUE OJHOATOMHBIX https://m.edso0.ru/48410000
CIIMPTOB 0000000
[IpocTeie 3¢upsr:
3.4 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
' 0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:
35 STUJICHTJIMKOJIb U TNIMLEPHUH, UX bubmmoreka [JOK
' busnueckre 1 XMMUYECKHE https://m.edsoo.ru/ee4d84aa
CBONCTBA
CrniocoOsl mostyueHus u
3.6 MPUMEHEHHE MHOTOATOMHBIX bubmorexa LOK
' P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHOJI: CTPOCHUE MOJIEKYIIBI,
3.7 ¢dusnueckue cBoiicTBa bubmmorexa LIOK
' ) https://m.edsoo.ru/2ce726f8
TokcuyHOCTH PeHOIa
bubnunoreka LIOK
: X i
38 MMIHCCKHE CBORCTBA heroNa https://m.edso0.ru/037ca5f9
39 CriocoOsl moNTyueHus: u bubnmnoreka [JOK
' npuMeHeHue GeHoma https://m.edsoo.ru/c77ddf4c
IIpakmuyeckasa paboma Ne 2.
but6mmoreka [IOK
3.10 Pemienue skcrepuMeHTaIbHBIX

3a1a4 1o reme "CrnupTsl U

https://m.edsoo.ru/fd0ced09
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¢benonsr"

CucreMmaruzanus 1 00001enue

bubnmoreka [IOK

3.11
3HAHUH T10 TEME https://m.edso0.ru/1810cb9b
AJNBerunsl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
312 KapOOHWJIHHOU T'PYIITIHI; bubnmnoreka HOK
' TOMOJIOTHYECKHE PSIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyIa, u3omMepus u
HOMCHKJIATypa
ANbpaerunpl U KETOHBI:
3.13 (hU3UYEeCKHe CBOMCTBA; PEaKIINKU bubmorexa HOK
' » peartt https://m.edso0.ru/c887425c
MPUCOCAMHECHHUS
Peakiinu oxkucieHus u
3.14 Ka4YeCTBEHHBIE PEAKIIUU bubnmorexa IOK
' peaxtt https://m.edsoo.ru/a393baa9
aJIbAETUI0B U KETOHOB
315 Crnioco0sl nostyueHus bubmmnoreka HOK
' AIBJETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE MpEAETbHBIC
316 KapOOHOBBIE KUCJIOTHI, bu6nmorexa LIOK
' 0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYT
H3oMmepus 1 HOMEHKIIaTypa
3.17 Ka 601?01351)( KHCJIOT I/IXyp bubnuorexa [JOK
' P L https://m.eds00.ru/700cc87b
¢u3nueckue cBoicTBa
XUMHUYECKHE CBOMCTBA
3.18 IpeaeIbHbIX OJHOOCHOBHBIX bubmmorexa TIOK
' p https://m.eds00.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
3.19 OcoOeHHOCTH CBOICTB but6mmoreka [IOK
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MYPAaBbUHOH KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/bb31be71

OcobeHHOCTH CBOMCTB:
HETpeAeTbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,

bubnunorexa LIOK

3.20 0
AAMKapOOHOBEIX, https://m.eds00.ru/83a08773
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT
391 [TonsiTre 0 MPOU3BOAHBIX Bu6mmoreka [JOK
' KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
CriocoOpl mostyueHus u
3.22 MpUMEHEHNEe KapOOHOBBIX bubmmorexa [IOK
' P P https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoreka [IOK
3.23
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
394 du3nuecKkue U XUMUYCCKHIE bubnmnorexa LIOK
' cBoiicTBa Y(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMHYECKON
3.25 peaxkiuuu, Ha ONpeelIeHue
MOJIEKYJISIPHOHM (OPMYITBI
OpPraHUYeCcKOro BELIeCTBa
Ilpakmuueckas paboma Ne 3.
but6mmoreka [IOK
3.26 Pemienue skcrepuMeHTaIbHBIX

3agau no Teme "KapOoHoBbIe

https://m.edso00.ru/486671fb
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KucH0Thl. CioxxkHbIie 3GuphI”

XKupsl: ctpoenue, puznueckue

3.27 Y XMMUYECKHUE CBOMCTBA brbmmorexa [JOK
' https://m.edsoo.ru/al9c5b98
(runpoinus)
OcoOEeHHOCTH CBOWCTB JKUPOB,
398 COZICpIKAIINX OCTATKH bubnmnoreka HOK
' HEMPEIEIbHBIX KUPHBIX https://m.edso0.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpbL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX
3.29 Morolee AeicTeue. [Torstue o bubmorexa HOK
' teea ' https://m.eds00.ru/3c566565
CUHTETHUYECKUX MOIOIIUX
cpenctax (CMC)
I'enetnueckas cBSI3b
3.30 YIJI€BOJIOPOAOB U bubmuoreka [IOK
' KUCIIOPOICOAEPIKAIIMX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
331 Pacuétel 1o ypaBHEHUAM
' XUMHYECKHUX PEaKIIHii
Cucremaruzamus 1 00001eHmne bubnunorexa LIOK
3.32 .
3HaHUH MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTHKa
YTJIEBO/IOB M KilaccuuKanus bubmuoreka [IOK
3.33
YTJIeBOJIOB (MOHO-, TH- U https://m.edsoo.ru/7a9693al
MOJIMCaxapu/Ibl)
Mounocaxapupsl: hu3nuecKue
. P ¢ bubmuorexa [{OK
3.34 CBOWCTBA U HAXOXJICHUE B

PUPO/IC

https://m.edsoo.ru/b4bdda2d
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[IpuMeHeHue roKo3sl, €€

bubmuoreka [JOK
3.35 1
SHATICHHC B https://m.edsoo.ru/5e61122d
KHU3HEICATSIbHOCTU OpraHu3Ma
Hucaxapupl: caxapo3sa,
3.36 MaJIbTO3a U JaKTO3a. 1 bubmuoreka [JOK
' Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapHI0B
[Tonucaxapuael: cTpoeHUE
337 MaKpOMOJIEKYJI, (PU3HYecKue u 1 bubnuoreka [IOK
' XUMHUYECKHE CBOICTBA, https://m.eds00.ru/72a04508
MIPUMCHCHUE
338 [TonsiTHe 06 UCKYCCTBEHHBIX 1 bubnuoreka [IOK
' BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
339 onpeeleHUE 10U BbIX0OAa 1 bu6mmoreka [JOK
' MIPOIYKTa PEAKLIUK OT https://m.edsoo.ru/7fde4 7ef
TEOPETUYECKH BO3MOYKHOTO
Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
3.40 . 1
3HAHUU IO pa3jeny https://m.eds00.ru/08d4364c
Konmponvnas pabomaNe 2no
3.41 Teme "Kucnopoaconepsxarie 1 bubmmorexa LOK
' p p ., https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHS
Hroro no pazneny 41

Pazgen 4, A30Tcoz[ep>1<amne OpTraHU4YC€CKUC COCANHCHUA

4.1

AMUHBIL: KJTaccupuKaIms,
CTPOCHHE MOJICKYJI, 001IIast
dhopmyna, nzomepus,
HOMEHKJIaTypa U (pu3ndeckue

bubmuoreka [JOK
https://m.edsoo.ru/efa7e6ca
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CBOMCTBA

XMMHUYECKUE CBOUCTBA

bu6mmoreka [IOK

4.2
anmn(aTuyecKux aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHHE aHWIINHA,
4.3 0COOEHHOCTH XUMHYECKHX bubmorexa LHOK
' . https://m.edsoo.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoOpl mostyueHus: u
4.4 MpUMEHEHHE aTu(aTHIECKUX bubmorexa LHOK
' P https://m.eds00.ru/eal138763
aMHUHOB
AMMHOKHCIIOTBI: HOMEHKJIATypa
45 1 u30Mepus, GU3NIeCcKre bubnnorexa [HOK
' cBorictBa. OTenbHbBIE https://m.edso00.ru/d1773e80
MIPEJICTABUTENH 0-aAMHHOKHCIIOT
XUMHYECKHEe CBOMCTRA
AMHUHOKHCIIOT, HX
4.6 OHMOJIOTUYeCKOe 3HAUCHHE bubmorexa [JOK
' https://m.edso00.ru/77df705a
aMHUHOKHUCIIOT. CHHTE3 B
TUIPOIU3 TIENTHI0B
47 benku kak npupoHbIe bubnuoreka [IOK
' MOJINMEPBI; CTPYKTYPHI OEJIKOB https://m.eds00.ru/429e9899
bubmuorexa [JOK
4.8 X €CKHE CBOMCTBA OEIKO
FMITHCECIHIE CBOMETBA DETKOB https://m.edso0.ru/6237306d
A3zoTcoaepxaiiue
TeTePOIMKITHYSCKUC
4.9 coenuHeHus. HykiienHOBEBIE bubmorexa HOK
' g PR https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosornueckas pojb
4.10 Ipaxmuueckas paboma No 4. bubmuoreka [JOK



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

Pemenne skciepuMEHTAIBHBIX
3aJ7a4 10 TEME
"A3zoTcoaepxaiiue
OpraHNYeCKHUe COeTUHEHUA"

https://m.edsoo.ru/8e3c02d1

IIpaxmuueckas paboma Ne 5.

Pemenue skcriepuMeHTaIbHBIX bubmumorexa [IOK
411 1
3a1ad4 1o treMme "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COCTUHECHUI"
Koumponvnas paboma Ne 3 1o
412 TeMe "A3oTcoaepIKale 1 bubmorexa [TOK
' P . https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHCHHS
Htoro no pazneny 12

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeINHEHUS

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX

5.1 COCIMHEHHI U METOJbI UX 1 bubmorexa [JOK
' A A https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJIMMEPHU3aINS U
MOJIMKOHICHCAIIUS
5.9 IInacTmaccel. YTunuzanus u 1 bu6mmoreka [JOK
' nepepadoTKa IIacTHKa https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypallbHbII
5.3 CI/IHTeTHq:cm/Ie Kayp u 1 bubmoreia HOK
' yHyRH: https://m.edso00.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIE,
54 HCKYCCTBCHHBIE, 1 bubnnoreka [JOK
' cuHrernyeckue. I[onumepsr https://m.eds00.ru/5963a601
CHEINATLHOTO Ha3HAUCHUS
55 Ilpakmuueckas paboma Ne 1 bubmuorexa [JOK



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

6.Pemenne
AKCIICPUMEHTAIIbHBIX 33724 10
TeMe ""Pacrio3HaBanme
IIACTMACC U BOJIOKOH"

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

O0001IeHYE ¥ cCUCTEMATU3 AL

U3Y4YEHHOI'O MaTepuaa 1o TeMe bubmumorexa [IOK
5.6 1
"BricOKOMONEKYISIpHbIE https://m.edsoo.ru/6a22b1e8
coenuaeHus"
Hroro mo pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoanuecTBo 4acoB

JlaTta JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM H3yYeHHst uudgposbie
KonTpoabHbl IIpakTHyecku
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoThlI
pecypchl
miaH  ¢gaxr

Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Atom. CocTaB aTOMHBIX SIJIE bubmiorexa IJOK

1.1 ’ . p- 1 0 0 https://m.eds00.ru/59¢11
XuMHU4ecKuil 31eMeHT. M30Tonbl 266
CTtpoeHune 3IeKTPOHHBIX 000JI0UEK bubmaorexa IJOK

1.2 p p 1 0 0 https://m.edsoo.ru/b4d9off
aTOMOB, KBAHTOBEIE UHCJIa fa
Knaccudukanus XuMuueckux bubmorexa [JOK

1.3 1 0 0 https://m.edso0.ru/61294
3JIEMEHTOB (S-, p-, d-, f-a;1eMeHThI) af9
Pacnpenenenue 31€KTPOHOB 110 bubmorexa LIOK

1.4 p p 1 0 0 https://m.edsoo.ru/f5f750
aTOMHBIM OpOUTaIsIM fo
DJeKTpOHHBIE KOH(PUTYpallui aTOMOB bubnnoreka [JOK

15 SJIEMEHTOB B OCHOBHOM U 1 0 0 https://m.edso0.ru/8149¢
BO30YXIEHHOM COCTOSTHUHT 846
DNeKTpOHHBIE KOH(UTYpaIIi HOHOB bubmorexa [JOK

1.6 P P ) 1 0 0 https://m.edso00.ru/a0764
DJIEKTPOOTPHULIATENHHOCTh

b24
1.7 [Tepuoanueckuii 3aKoH 1 1 0 0 bu6mmoreka [IOK



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

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB 1. 1. MenaeneeBa, CBA3b C
COBPEMEHHOM TEOpHUE CTPOCHUS
aTOMOB

https://m.edso0.ru/16957
c0l

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYCCKUX DJICMCHTOB U

bu6mmoreka [IOK

1.8 00pa3yeMbIX UMHU MTPOCTHIX U https://m.edsoo.ru/f8468
CJIOKHBIX BELIECTB 10 TPYIIIaM U 927
Tepuo1am
bu6mmoreka [IOK
Cucremarusanusa 1 0000IIeHnE _
1.9 . https://m.edsoo.ru/8fad2
3HAHUI 10 TEME 942
Bunn XuMu4uecKkou CBSI3H.
Mexanu3mbl 00pa3oBaHUs bubnmnoreka [JOK
1.10 KOBAJIGHTHOM CBsi3u. Bogopoanas https://m.edsoo.ru/5a807
CBA3b. MeXMOJIEKYIISIpHBIE 2af
B3aMMOJIEHCTBHUSA
BajeHTHOCTE U BaJIeHTHELIE
bu6nmoreka [IOK
BO3MOKHOCTH aToMOB. CBS3b
1.11 . https://m.edsoo.ru/3d2ca
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 093
UX TEOMETPUYECKUM CTPOCHUEM o
IIpencraBnenns 0 KOMIIIEKCHBIX bubnmorexa [IOK
1.12 p https://m.edsoo.ru/8c66b
COCIMHEHMSX: COCTaB U HOMEHKJIATypa 123
BerectBa MOEKynsIpHOTO U
HEMOJIEKYIIIPHOI'O CTPOEHUS. THIIBI bubmmorexa LOK
1.13 yIp p ’ https://m.edso00.ru/e1676
KPUCTAINTUYECKUX PEIIETOK H 350
CBOICTBA BEIIIECTB -
1.14 IIoHsiTHE O NUCIIEPCHBIX CUCTEMAX. bubnuoreka [IOK



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b

[IpencraBnenue 0 KOUIOUIHBIX
pacTBopax

https://m.edsoo.ru/da2c7
Oe4

HUctunnnie PacTBOPLI: HACBIICHHBIC U

bu6mmoreka [IOK

1.15 HEHACBIIICHHBIE, PACTBOPUMOCTb. https://m.edsoo0.ru/e9ccd
Kpucrannoruapatsl dsd
CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubmoreka LOK
1.16 ACTBODOB https://m.edso0.ru/328e6
p p 53a
Pemrenne 3a7a4 ¢ HCHOIb30BaHUEM Bt OK
OOHATHUH ""MaccoBas I0JIA momoTexa I
1.17 B} . https://m.edso0.ru/785e0
pacTBOpEHHOrO BeriecTBa, "MoIIpHas abd
KOHIIeHTpauus" —
Knaccudukanus 1 HoMeHKIaTypa bubmaoreka IJOK
1.18 https://m.edsoo.ru/bf9el
HEOPraHUYECKHX BEIECTB
08d
Cucremarusanusa 1 0000IIeHNIE Brbmmozexa [OK
1.19 SHAHII TI0 TeMe https://m.edsoo.ru/8d2c6
ada
Konmponvnas paboma Nel o temam
"Crpoenue atoma. [lepuoanueckuii
bubmuorexa [JOK
3akoH u [lepnoandeckas cucrema
1.20 https://m.edso0.ru/70a60
XUMHYECKUX 3eMeHTOB J[. U. aad
Menaeneesa", "CTpoeHue BemecTna. T
Mmuoroo6pasue BemiecTs"
Knaccudukamnmss xumuaeckux
peaKkuuii B HEOPraHUYECKOU U bubaunoreka [LIOK
1.21 OpraHUYECKON XUMHH. 3aKOH https://m.edso00.ru/6335c

COXPAaHCHUSA MACChI BCUICCTB; 3aKOH
COXPAHCHUS U MIPCBPALICHUA SHCPIrUn

dd2



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

IIpHU XUMHUYCCKUX PCAKIUAX

Tennobie 23 HEKTH XUMUUECKUX

bubmuorexa [JOK

1.22 peakuuii. Tepmoxumuueckue https://m.edsoo.ru/d1db8

YpaBHEHUS 6da

Brruucienus mo ypaBHeHUSIM bubnmoreka [JOK
1.23 XUMUYECKHUX PEaKIUl 1 https://m.eds00.ru/87b13

TEPMOXUMHUYECKUM YPaBHEHUSIM 954

CKOpOCTh XMMHUYECKOU peakinu, eé
1.24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karanmu3aTopsl
1.5 ['oMoreHHbIe U TeTepOTreHHbIE

peakuuu

IIpaxmuueckas paboma Ne 1 1o Teme bubnmoreka [IOK
1.26 "BnustHue pa3nudHbIX GakTOpOB HA https://m.edsoo.ru/1facal

CKOPOCTh XUMUYECKON peakiuu" dl

OOpaTumble U HEOOPATUMBbIE PEAKLIUH. bubmorexa HOK
1.27 https://m.eds00.ru/30952

XHUMHUYECKOE PAaBHOBECHE

fob

Ipakxmuueckas paboma Ne 2 o Teme

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha bubmorexa HOK
1.28 https://m.edsoo.ru/3bf34

MOJIOKEHUE XUMUYECKOTO 017

paBHOBECHS" o

DNEeKTPONUTHYECKAs TUCCOIIUAIIHS. bubnmoreka [JOK
1.29 CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI. https://m.eds00.ru/5f766

CreneHp AucCOLUAIH bdf

HNonnoe npoussenenue Boapl. Cpema bubmuoreka [JOK
1.30 BOJIHBIX PacTBOPOB. BomopoaHbIii https://m.edso0.ru/3966¢

nokazatenb (pH) pactBopa

ad9



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89

I'mpaposnus cosneit. Peakiuu,

bu6mmoreka [IOK

131 MIPOTEKAIOIIHUE B paCTBOPaxX 1 https://m.edsoo.ru/09d5a
3JIEKTPOJIUTOB 9bd
Ipaxmuueckas paboma Ne 3 1o Teme bubnuoreka [IOK
1.32 "XUMHUECKHE PEAKIIUU B PACTBOPAX 1 https://m.edsoo.ru/2e3da
3JEKTPOJIUTOB" eb0
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuorexa [JOK
1.33 peakuu. BakHelme OKUCIUTENN U 1 https://m.edso00.ru/56226
BOCCTaHOBHTECIIU 060
MeTo1 371eKTPOHHOTO (JICKTOHHO- bubmorexa LIOK
1.34 A P 1 https://m.edsoo.ru/fb691
HMOHHOTO) OanaHca
387
DJEeKTPOIN3 PACTBOPOB U PACIIaBOB bubmorexa HOK
1.35 P P P P 1 https://m.edsoo.ru/93fb9
BEIIECTB
7d2
bu6mmorexa [IOK
1.36 Pemenue 3anay pa3nn4HbIX TUIIOB 1 https://m.edso0.ru/5a859
di6
bu6mmorexa [IOK
1.37 Pemenue 3anay pa3nn4HbIX TUIIOB 1 https://m.edsoo.ru/5afa26
5d
Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
1.38 3HaHU# no TeMe "XuMuyeckue 1 https://m.edsoo.ru/c161e
peakuun" b85
bubmuoreka [JOK
K 0O Ne 2
1.39 " OrmponbI pavomda " ¢ < HoTeme 1 https://m.edsoo.ru/a8a0a
XUMUYECKUE PEAKIINU
930
Wroro no pazueny 39

Pa3nes 2. Heoprannueckasi XuMust



https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930

TlonoxeHne HEMETAJIOB B

[Tepuonuueckoit cucteMe XMMUYECKUX

bubmuorexa [JOK

2.1 snementoB /1. 1. Menpaeneena u https://m.edsoo.ru/8ca2d
0COOCHHOCTH CTPOCHHUS UX aTOMOB. cad
Pu3nuecKue CBOMCTBAa HEMETAILIOB
Annotrponusi HeMeTauIoB (Ha bubmuorexa [JOK

2.2 npuMepe Kucaopoaa, cepsl, pochopa https://m.edsoo.ru/ef92c9
U yTJIepo/a) 1c
Bogopon: nonyuenue, pusndeckue u bubmorexa [JOK

2.3 . https://m.edso0.ru/0aa8f6
XUMHUYecKue cBoiicTBa. ['uapus 13
["anorensl: HaXOX/IEHUE B IPUPOJIE, bu6mmoreka [IOK

2.4 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U https://m.edsoo.ru/4e223
XHMHYECKUE CBOMCTBA 795
I'anorenoBoxoponsl. Baxkueiimue bubnnoreka [JOK

2.5 KHUCJIOPOJCOAEPKAIINE COCTUHEHHUS https://m.eds00.ru/6b325
rajJJOr€HOB 5e6
JlabopatopHblie 1 IPOMBIIITICHHBIE
CHIOCOOBI TOTYYEHHS TATOTCHOB. bubmorexa HOK

2.6 https://m.edsoo.ru/6971a
[IpMeHeHne TaloreHOB U UX cad
COEIMHEHUI
Ipaxmuueckas paboma Ne 4. bubnuoreka [IOK

2.7 Pemrenne skcriepUMEHTAIBHBIX 33184 https://m.edso0o.ru/8b26f
no Teme "T"amorensr"” ecd
Kucnopon: mabopatopusie u
MIPOMBIIIJICHHBIE CTIOCOOBI TTOJTYYCHHUS, bubnmoreka [JOK

2.8 (bU3MYEeCKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc

O3oH. [Ipumenenue kuciopoaa u
030Ha

36a



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

bubmuoreka [JOK

2.9 Oxcupl U NEPOKCUIBI https://m.edsoo.ru/5c881
6a0
bubmuoreka [JOK
2.10 Pemenue 3amay pa3aMvHBIX THIIOB https://m.edsoo.ru/2b6d8
b4b
Cepa: Hax0XJI€HUE B MPUPOJIE, bu6mmoreka [IOK
2.11 CTIOCOOBI OTYYCHUs, PU3NIECKUE U https://m.edsoo.ru/46afae
XMMHYECKUE CBOMCTBA 16
bubmuorexa [JOK
2.12 CepoBoniopo, cymbhumbt https://m.edso00.ru/7c875
999
Kucnoponcoaep:xaiiue coequHeHMs bubnuoreka [IOK
2.13 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM https://m.edsoo.ru/8cfa25
KHCIIOTHI 48
Ipaxmuueckas paboma Ne 5. bubnuoreka [IOK
2.14 Pemenue skcnepuMeHTaIbHBIX 33724 https://m.edsoo.ru/0afb0
o Teme "Cepa u e€ coequHeHus" 5e4
A30T: Hax0XKJeHIE B IIPUPOJIE,
CIOCOOBI MOJTYYEHUS (;Hilqecxne u bubmorexa HOK
2.15 v L https://m.edsoo.ru/badd2
XUMHYECKHE CBOMCTBA. AMMHAK, 955
HUTPHUBI o
Kucnoponcoaepxariiue coeTMHeHUs bubnuorexa [JOK
2.16 azora. OcOOEHHOCTH CBOICTB a30THOM https://m.edsoo.ru/e2965
KHCIIOTHI afe
[IpumeHneHue a30Ta U €ro COeIMHEHUI bubmorexa [JOK
2.17 P A ' https://m.eds00.ru/129f5
ABOTHBIC yIOOpEHHS
059
2.18 docdop: HaAXOXKICHNUE B PUPOJIE, bubmuorexa [JOK



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
XUMH4ecKkue cBoricTBa. Dochubl u

dhochun

https://m.edsoo.ru/9a6b4
3ec

Oxcunst hocdopa, bubnunoreka [HOK
2.19 dochopconepxanue kucaotel. Comu https://m.edsoo.ru/c7a2d
dhocopHOIi KHCTOTHI 429
bubmuorexa [JOK
I1
2.20 pHMeHeHIﬁe docdopa i ero https://m.edsoo.ru/a2180
coeauneHuil. ®ochopHbie yao00peHus 203
Ipaxmuueckas paboma Ne 6.
Pernrenue skcriepuMeHTaIBHBIX 33124 bubmorexa [JOK
2.21 P https://m.edsoo.ru/8175a
o Teme "A3zot u pochop u ux o3f
coenuueHnsa" T
VYraepol: HaX0XAEHUE B IPUPO/IE,
aumoiJ OTTHBIE MOI[I/I(I)I/IKaLIII/:I/I'p bubmorexa [JOK
2.22 P o https://m.edsoo.ru/1eb19
(bu3nyecKre U XUMHUYECKHE CBONCTBA, f9e
MIPUMEHEHNE -
Oxcun yrnepona(ll), oxcug bu6mmoreka [IOK
2.23 yrnepoaa(lV), yroiabpHas kucioTa u eé https://m.edsoo.ru/dba58
conu adf
bu6mmorexa [IOK
2.24 Pemenue 3anay pa3nu4HbIX TUIIOB https://m.edso00.ru/6029b
609
Kpemuwnii: HaxoxaeHNE B IPUPO/E, bubnmoreka [JOK
2.25 CTIOCOOBI OTYYCHUS, PU3UIECKUE H https://m.edso00.ru/14355
XUMHUYECKHUE CBOWCTBA 8ab
bubmuoreka [JOK
O v
2.26 kenn ipemiis(1V), kpeminenas https://m.edsoo.ru/3170e

KHCJI0Ta, CHJIMKAThI

7bl



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1

IIpuMeHeHne KpEMHUS U €T0

bubmuoreka [JOK
https://m.edsoo.ru/393cd

2.27 coenunenuit. CTekIo, ero nojay4yeHue, acOhttps://m.eds00.ru/58
BH/JIBI CTEKJIA 23cefb
bu6mmoreka [IOK
2.28 Pemenue 3anay pa3nuyHbIX TUIIOB https://m.edsoo.ru/b624f
801
CucremaTu3aius 1 0000IIeHNE bubmorexa HOK
2.29 . " " https://m.eds00.ru/6e864
3HaHuii no teme "Hemeranasl
db5
bu6mmoreka [IOK
K 0 MNo 3
2.30 " ormp OﬂbHaf pavomd HO TEME https://m.edsoo.ru/d0484
Hemerannsr
cr6
AHanu3 pe3ynbTaToB KOHTPOJIBHOM bubmorexa [JOK
231 pesy P https://m.edsoo.ru/2b7e9
paboThI, KOPPEKIHUS OMINOOK 510
[Tono>xeHue METaNIOB B
[Iepuoanueckont cucteMe XMUMUYECKUX bu6mmoreka [IOK
2.32 aeMeHTOB. OCOOCHHOCTH CTPOCHHUS https://m.eds00.ru/9839c
AIEKTPOHHBIX 000JI0YEK aTOMOB 16¢
METaJIJIOB
OO6mue dpuznyeckue CBOMCTBa bubmmoreka [JOK
2.33 MeTaioB. [IpumeHeHre MeTauioB B https://m.edsoo.ru/51dac
OBITY ¥ TEXHHUKE 9d3
CnnaBel MetaiioB. Koppo3ust bubmorexa [JOK
2.34 - PP https://m.edso0.ru/42b87
METaJIJIOB
2e3
bu6mmorekxa [IOK
2.35 Pemienue 3a1a4 pa3inyHbIX THIIOB https://m.edsoo.ru/e3de3

7b6
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https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6

DNEKTPOXUMUYECKUN P

bu6mmoreka [IOK

2.36 HarnpspKkeHui MetauioB. O0mue https://m.edsoo.ru/94eb3
CII0COOBI MOIYYEHHS METAJIIOB T7a
OO0mmas xapakrepucTuka metamioB |A-
rpynusl [leppoaudyeckoi cucTemsl
. bu6mmoreka [IOK
XUMHUYECKHX 3JIeMeHTOB. HaTpuii u
2.37 . https://m.edsoo.ru/e12c2
Kaluii: mony4yeHue, pusndeckue u 6b3
XUMHUYECKHUE CBOICTBA, MPUMEHEHUE T
MIPOCTHIX BEIIECTB U UX COSAMHEHUN
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnsl [leproanueckoit cucteMsl
. bu6mmorexa [IOK
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
2.38 . https://m.edsoo.ru/7c3e4
KaJbLUi: TIOTy4eHue, puandeckue u 9c0
XUMHYECKHE CBOICTBA, TPUMEHEHHE o
MPOCTHIX BEIIECTB U UX COEAUHEHUN
JKECTKOCTh BOIBI U CIIOCOOEI €€ Brbmmozexa [IOK
2.39 https://m.edsoo.ru/c74bfa
yCTpaHEHUS
e9
AnroMuHUi: ony4deHue, Gusnueckue bubmorexa HOK
2.40 ' . https://m.edsoo.ru/0e79b
1 XUMHYECKHE CBOMCTBA, TPUMEHEHUE 266
AmdoTepHbIe CBOWCTBA OKCUIA U
bubmuorexa [JOK
THJIPOKCH/IA ATFOMUHUS,
241 https://m.edsoo.ru/5d12d
THJIPOKCOKOMITIICKCHI A TFOMUHUS, X 318
MIPUMCHCHHE -
2.42 Pemrenue 3aiay pa3nuyHbIX TUIIOB
Ilpaxmuueckas paboma Ne 7. bubnmoreka [JOK
2.43 Pemenue skcriepuMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/27adaf

o TeMe "MeTauibl TIIaBHBIX

43



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/0e79b266
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noarpynm”

OO11ast xapaKTepUCTHKa METAJIIOB
no0ouHbIX oarpymm (b-rpyrmm)

bu6mmoreka [IOK

2.44 . https://m.edsoo0.ru/610d7
[Iepuonnueckoii cucTeMsl 431
XUMHYECKHUX JJIEMEHTOB
dusnyeckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
2.45 XpOMa 1 €ro COeAMHEHUH, UX https://m.eds00.ru/9911b
IIPUMEHEHNE ef3
Baxueriive coeMHEHUs MapraHiia. bubnuorexa [JOK
2.46 [TepmaHraHaT Kaaus, €ro https://m.eds00.ru/039d6
OKHUCJIUTEIbHBIE CBOWCTBA 9c8
OU3NYECKUE U XUMUYECKUE CBOMCTBA
JKelle3a U ero COSAMHEHUIA. bubmorexa LHOK
2.47 https://m.edsoo.ru/1b7f8
[Tonydenue u mpuMeHEHHE CIIJIaBOB 741
xKenesa
du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
2.48 MeIN U €€ COeINHEHNH, UX https://m.edsoo.ru/2bcOf
[IPUMEHEHUE 954
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
. bu6mmoreka [JOK
2.49 HIVIHICA T €O COCHCHII, 1X https://m.edsoo.ru/b1f2b
MpUMeHEeHHE. | MIpOKCOKOMIUIEKCHI eal
IUHKA
Ipaxmuuecxas paboma Ne 8.
Pemenvie skcriepuMeHTATBHBIX 337124 bubmotexa [JOK
2.50 https://m.edsoo.ru/a6e35
o Teme "MeTauibl TOOOYHBIX 263
noArpymm” o
bubmuorexa [JOK
2,51 Pemenue 3amay pa3nuvHBIX THIIOB https://m.edsoo.ru/a8b83
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O0001IeHYE ¥ cCUCTEMAaTU3 AL

bu6mmoreka [IOK

2.52 M3y4EHHOTO MaTepHalia 1o TemMe 1 https://m.edsoo.ru/e91fe9
"MeTayisr" 75
Konmponvnas paboma Ne 4110 teme bubmorexa LHOK
2.53 " " 1 https://m.eds00.ru/83f63
Merabl
ea3
. bubmuorexa [JOK
AHanu3 pe3ynbTaToB KOHTPOJIbHOM
2.54 1 https://m.edso00.ru/9ebff2
paboThI, KOPPEKITUS OIMNOOK fd
Htoro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
Poab xumum B obecrieueHUn
. bu6mmorexa [IOK
YCTONYMBOTO Pa3BUTHUS YETIOBEUECTRA.
3.1 1 https://m.edsoo.ru/080fe
[ToHsITHE O HAYYHBIX METO/IAX 110
HCCJICIOBAHU BCIICCTB _
Hay4Hble MpUHIIKAIIBI OpraHU3aIUH
xm}::mecxoﬁo 1| OI/I3BO§CTB3. bubmmorexa [TOK
3.2 P ' 1 https://m.edsoo.ru/2e45a
[IpombIeHHbIE CTIOCOOBI OTYYESHHS a4
Ba)KHEUIIINX BEIIECTB T
XUMHUYECKOE 3arpsA3HEHUE bubnuorexa [JOK
3.3 OKpY>KaIoIlEl CPebl U €T 1 https://m.edsoo.ru/9f11bf
MOCJICICTBUS 51
XHUMHS ¥ 3I0POBbE YEITOBEKa bubmiorexa HOK
34 P ' 1 https://m.edso00.ru/a6552
JlexapcTBEHHBIE CpEICTBA
721
bu6mmorexa [IOK
Xumus numy. Poiabs XuMuu B
3.5 . 1 https://m.edsoo.ru/1f7b5
o0ecreueHny MUIIEeBON 0€30MacHOCTH bd2
3.6 KocMmernueckne u napdroMepHbie 1 bubnmoreka [JOK



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
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cpeacTBa. beiToBas xumMus

https://m.edsoo.ru/da42d
5a9

XuMus B CTPOUTENLCTBE. BaxkHeime

bu6mmoreka [IOK

3.7 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/61e69
MaTepUAIIbI 003
XHUMHS B CEIBCKOM XO3SIHCTBE. bubmmoreka [JOK
3.8 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/fd395
yInoOpeHus 87d
CucremaTu3aius 1 0000IIeHNE bubmorexa HOK
3.9 . 1 https://m.edsoo.ru/db979
3HAHUU TI0 TeMe
c/0
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos 3 N
JIEKTPOHHbIE N (poBbIE
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue P P
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMUH, IIPEACTABIEHNE O MHOI000pa3uu 1 0 0 Brommozexa [OK
- 1P . p https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COEAMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
2 (OCHOJ‘fHoe u B0316) KIAEHHOE CO(}ZI’I:OFIEI/ISI) 1 0 0 bubmorexa HOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aToMa yriepoaa
XUMHUYECKas CBA3b B OPraHUYECKHUX
3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 0 0 bubnmnoreka [JOK
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5c8
CBsI3ei
4 Teopus cTpoeHUS OPraHUYECKUX 1 0 0 bubnnoreka [JOK
coequHenuniit A. M. bByrneposa https://m.eds00.ru/9e595ch8
Bunel nsomepun: crpykTypHas,
5 MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 0 0 bubnnoreka [JOK
3¢ (}HeKThl B MOJIEKYIaX OPraHUuIECKIX https://m.edso0.ru/b0e61661
COCIMHEHU I
[IpencraBienue o ki1accuPpUKAUN U
6 cucrematrueckas Homenkiaarypa (IUPAC) 1 0 0 bubmorera [JOK
P https://m.edsoo.ru/c212dd21
OpPraHMYECKUX BEILIECTB
Krnaccudukanus peakiuii B opraHu4eckon bubnmoreka [JOK
7 1 0 0
XUMUU https://m.edsoo.ru/ba5706aa
8 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TIO 1 0 0 bubnmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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https://m.edsoo.ru/ba5706aa

TEMC

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

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dbopMyIia, HOMEHKIIATypa U H30MEpus,

bu6mmoreka [IOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso00.ru/25a14636
CTPOEHUE MOJIEKYJI

10 du3nvecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edso00.ru/3137711c
HaxoxaeHnue ankaHoB B IPUPOJE.

11 CriocoObl osTyyeHHs U IpUMEHEHUE bubamorexa LOK

https://m.eds00.ru/259b0a5b

AJIKAaHOB
[uknoankanel: oomast popmyna,

12 HOMEHKJIaTypa U U30Mepusl, 0COOEHHOCTH bubnnorexa [HOK
CTPOCHUS U XUMHYECKUX CBOMCTB, https://m.eds00.ru/156730d2
CHOCOOBI MOTYYEHHS U IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4 Ha
ompe/ieJICHUE MOJIEKYIISIPHON (OpMYITBI

13 OPraHN4eCKOro BEUIECTBA MO0 MAaCCOBBIM bubnuorexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIIIUX B €r0 https://m.edsoo.ru/bf84d8eb
cocrtaB. Cucremarusaius 1 0000IIeHne
3HaHUM 110 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias

opMyJsa, HOMEHKJIATypa, SJIEKTPOHHOE U
14 ip(I:CT}I;aHCTBeHHoe CT}[I)I())eHI/Ie MOleCI(YJ'I. bubmmorexa [OK
https://m.edsoo.ru/273b0ale

CTpyKkTypHast 1 IMC-TPAHC-U30MEPUs
AJIKEHOB

15 du3ndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
ankeHoB. [IpaBuiio MapkoBHUKOBA https://m.eds00.ru/21069ccd

16 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubmmorexa [JOK

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



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
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https://m.edsoo.ru/273b0a1e
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https://m.edsoo.ru/665dc058

AJIKCHOB

[IpakTrueckas padorta Ne 1 mo reme

17 "[Tonyuenue sTuICHA U U3yUYEHUE €T0 bubmmorexa LIOK
. i " i https://m.edso0.ru/0941eed8
CBOICTB
Pemenue pacuéTHpIX 3a7a4 Ha
18 onpeieICHUE MOJICKYIIPHON (OPMYITBI bubmorexa LHOK
ped YIp Py https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIEeCTBA
AJKagueHbl: CONPSKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJIMPOBAHHbBIC bubmorexa LHOK
P > KYMyp ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHUMUYECKUE CBOMCTBA CONPSKEHHBIX bubnuorexa [JOK
JMEHOB https://m.edso00.ru/e561253d
21 CriocoOsl MoNTyueHus: U pUMEHEHUE bubnmnorexa [JOK
AITKaINECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJOTHUECKUN psifI, oO1ast
99 ¢bopmyia, HOMEHKJIATypa, JIEKTPOHHOE U bubnnorexka [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://m.edsoo.ru/68b6ccac
(bu3nueckue cBOcTBa
23 XHUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [OK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaKIy Ha TPOHHYIO CBSI3b bubmmorexa [JOK
peartt POMHYIO https://m.edsoo.ru/7b1c48da
o5 CriocoOslI MoNTydeHus: U IPUMEHEHUE bubnmnoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agad: pacu€rsl 0 ypaBHEHHIO bubnuorexa [JOK
XUMUYECKOHN pPEeaKLUU https://m.edso00.ru/5db8e526
97 CucreMmaruzanys 1 00001IeHe 3HaHNUI 110

TEMC



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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ApEeHbI: TOMOJIOTUYECKUH psif, oOmIast
dbopMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U

bubmuoreka [JOK

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
pocTp P Y https://m.eds00.ru/a92a7094
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBa
29 XUMHUYECKHE CBONCTBA apEHOB: PEAKIIUU bubnmoreka [JOK
3aMEIIEHUS https://m.edsoo.ru/a44alae4
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MPUCOETUHEHNUSI, OKUCIICHUE TOMOJIOTOB bubmmorexa LIOK
P A ’ https://m.edsoo.ru/a44alae4
OeHzouna
31 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubnnoreka [JOK
CTUpOJa https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIxX 3a1a4 Ha
32 OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYyJIBI bubnorexa LIOK
pedl yIp e https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
33 CriocoObl TOTy4eHUs1 U TPUMEHEHNE bubnuoteka [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'eneTnyeckas CBS3b MEXKIY Pa3TMUYHBIMU
KJIacCaM¥ YTJIEBOJIOPOJIOB
Pacu€tel mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremaTu3zanys u 00001eHe
3HaHUM 110 TEME
36 [Ipupoanstiii raz. [lomytHble HEQTAHBIE
rassl
37 KameHnHbI#1 yroas U TpOIyKTHI €T0 bubnmnoreka [JOK
nepepadboTku https://m.eds00.ru/69b3398b
38 Hedtb u ciocoOb1 €€ nmepepaboTKy. bubnnorexka [HOK

[TpumeHeHne TPOYKTOB IepepadoTKU

https://m.edso0.ru/21f9de78
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HepTH

I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU

39
KJIACCaMH¥ YTJIEBOJIOPOIOB
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 KT OHH(I))C CT OeHI/IC'yreaKI_II/II/I ’ bubmorexa OK
P P P https://m.edso00.ru/82b4d759
3aMelleHus TajoreHa
JeiicTBue 1menoyei Ha
41 raJloreHIIpor3BoIHbIE. B3anmoseiicTpue
JIUTaJIOTEHAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuoreka [JOK
pazneny "YrieBoaopoasr" https://m.eds00.ru/20e89f22
43 KontposbHas paboTa mo teme bubnnoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
44 CTPOEHHE MOJIEK JII) H30Me I/ISI(b e bubmorexa HOK
P b pYL, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckue cBOcTBa
45 XHUMUYECKUE CBOKMCTBA MPEAETBHBIX bubnuotexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4eHUsT U IPUMEHEHNE bubnmoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTeie a3¢upbl: HOMEHKIIATypa U
47 I/IBIZ)MC us ((I;C(I))6CHHOCTI/I (I)I/I3IZECCKI/IX " bubmmorexa [JOK
pH, . https://m.edso00.ru/c2c788b2
XUMHYECKHX CBOWCTB
MHOr0aTOMHBIE CIUPTHI: STUIICHTINKOIb U
bu6mmorekxa [IOK
48 TJIUIEPUH, UX (PU3NYECKHe U XUMHUECKUE

CBOMCTBA

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
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CriocoObI osTy4eHHs 1 IPUMEHEHNE bubmumorexa [IOK
49
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 DeHOI: CTPOCHHUE MOJICKYIIBI, PU3NISCKUE bubnunoreka [HOK
cBoiicTBa. TOKCHYHOCTH (peHona https://m.edsoo.ru/2ce726f8
bu6mmoreka [IOK
o1 X i
MMITIECKHE CBOHCTBA deroa https://m.edso00.ru/037ca5f9
59 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnunoreka [JOK
¢benona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2. Pemenue
53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubmmorexa LOK
" P " 8 https://m.edsoo.ru/fd0ced09
CrupTsl u HEeHOIBI
54 CucremaTu3aius 1 0000IIeHUEe 3HAHUH TI0 bubnuorexa [JOK
TeMe https://m.eds00.ru/1810ch9b
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHUE KapOOHUIHHOM TPYIITIHI; bubnmnorexa [JOK
TrOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, https://m.edsoo.ru/b139beaa
M30MEpHsl © HOMEHKJIATypa
56 AJnbAETUAB U KETOHBI: (PU3NYECKUE bubnmnoreka [JOK
CBOMCTBA; peaKkLMK IPUCOEIUHEHUS https://m.edso00.ru/c887425c
57 Peaknuu okuCIIEHUS U KaUueCTBEHHBIC bu6mmorexa [IOK
peaKury aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoOb! TTOTYyIeHHS aJTbIETHIOB U bubnmoreka [JOK
KETOHOB https://m.eds00.ru/520d1c51
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
59 KIfCJIOTBI OCO6CHII{)OfTI/I CT OeHIfH 170'¢ bubmmorexa [JOK
’ P https://m.edsoo.ru/fec0b113
MOJIEKY
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnnorexa [HOK

KHCJIOT, UX (pu3nyeckue cBoicTBa

https://m.edsoo.ru/700cc87b
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XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubmuoreka [JOK

61
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso00.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON

62 KHCIOTBL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [IOK

' p p https://m.edsoo.ru/bb31be71

KHCIIOT
Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,

63 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [JOK
AKap > TP P https://m.edso00.ru/83a08773
kuciot. [IpencraBuTenu BRICIIAX
KapOOHOBBIX KHUCJIOT

64 [TonsTHE O IPOM3BOIHBIX KAPOOHOBBIX bubnnoreka [JOK
KHUCJIOT https://m.eds00.ru/0d162d9d
CriocoOsl MoTyueHus: U IPUMEHEHUE bubnuorexa [JOK

65
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7¢065c9d
CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH PS/I,

66 obmas ¢o 13) Jfa U30MepHUs 1 ’ bubmmorexa [JOK

B Py, P https://m.edsoo.ru/adfffe6d

HOMECHKJIATypa

67 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THBIX 3a7a4: IO YPaBHEHUIO

68 XUMHUYECKOHN peakilnu, Ha ONpe/eieHe
MOJIEKYJISIPHOH (pOPMYITBI OPraHUYECKOTO
BelecTBa
ITpakTuyeckas padora Ne 3. Pemenue

69 AKCIIEPUMEHTATBHBIX 33724 10 TeMe bubmmorexa [OK
" P " https://m.eds00.ru/486671fb

Kap6onoBsie kucnotbl. CoxkHBIE 2PUPHI
70 Kupsr: ctpoenue, puzndeckue u bubnnorexka [HJOK

XUMHUYECKHUE CBOMCTBA (TUAPOITHU3)

https://m.edsoo.ru/al9c5b98
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OcoOeHHOCTH CBOMCTB KHPOB,

71 COJIEp>KaIINX OCTaTKU HEMpPeIeIbHbBIX bubmmorexa LIOK
AeP pea https://m.eds00.ru/h0331922
XKUPHBIX KUCTOT. JKupsl B mpupoje
Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
79 KHCJIOT, MX Motoiee aeicteue. [lonsitue o bubnmoreka [JOK
CUHTETUYECKHX MOIOUIUX CPENICTBAX https://m.eds00.ru/3c566565
(CMCO)
I'eneTrueckas CBsi3b YII€BOJOPOJOB U
73 KHCIIOPOACOAEpIKa IZ)l; 0 FaHI/IIzIeCKI/IX bubmmorexa LHOK
POACOACPAIT P https://m.eds00.ru/56790c96
BEIIECTB
74 Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii
CucremaTu3anus 1 0000IIeHNe 3HaHUH IO bubnuorexa [JOK
75
TEME https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepUCTUKA YITIEBOIOB U
76 Knaccn@nﬁa I/I${p TIEBO zz; (MOHO-, TH- U bubmmorexa LIOK
L yL a de https://m.edso0o.ru/7a9693al
MoJIMCaxapu/bl)
77 MoHocaxapuabl: pU3HUECKUe CBOICTBA U bubnuoreka [IOK
HAXOXJECHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue III0KO3bI, €€ 3HaUYEHUE B bubnnoreka [JOK
KUA3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
McaxapuIbl: caxapo3a, MaabTo3a 1
79 faKTosap Haxox e}I:He B TIpUPOJIC U bubmmorexa [OK
' a PHPOA https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapHIOB
[Tomucaxapuapl: CTpOCHUE MAaKPOMOJIEK YT,
80 qmaneCKEe " XI/IME‘—ICCKI/IG CBopﬁCTBa ’ bubmmorexa LIOK
’ https://m.edsoo.ru/72a04508
MIpUMEHEHNE
81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX bubnuoreka [IOK



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
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Pemrenne pacueTHsIX 3a1a4 Ha

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

82 ompe/ieJICHUE JO0IU BbIX0O/a MPOIyKTa bubmmorexa [JOK
pedl A A8 IpOZy X https://m.edsoo.ru/7fde4 7ef
peaKiuu oT TEOPETHUECKHU BOZMOKHOTO
Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuorexa [JOK
83
paszneny https://m.eds00.ru/08d4364c
KonTponbnas pabora no teme
84 "Kucnopoacoaepikaiiiue opraHu4ecKie bubmorexa HOK
poa " ACPAATIE 0P https://m.eds00.ru/42c6678e
COCJIMHECHHUS
AMUHBIL: K1accu(puKalus, CTpOSHHE
85 MOJIeKYJI, o0mas Gopmyiia, nzoMepus bubmorexa LHOK
yi, oot pMYyITa, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA
86 XUMUYECKUE CBOWCTBA ATM(PATHISCKUX bubnuotexa [JOK
aMHUHOB https://m.eds00.ru/1bc5cf80
AHWINH: CTPOEHUE aHWJIMHA, OCOOEHHOCTH bubnuoreka [IOK
87 .
XMMHYECKHUX CBOWMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 CrniocoOsl MosTyueHus: U pUMEHEHUE bubnuorexa [JOK
ann(paTHYECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
89 nu3zomepusi, pusnyeckue cBocTBa. bubnnoreka [JOK
OTtnenpHBIE IPEICTABUTENN O https://m.eds00.ru/d1773e80
AMUHOKHCIIOT
XuMHYECKHEe CBONCTBA aMUHOKHCIIOT, MX
90 OHMOJIOTHYeCKOe 3HAYCHHE aMUHOKHUCIIOT bubmorexa HOK
’ https://m.edso0o.ru/77df705a
CuHTe3 ¥ TUIPOIU3 ENTHIOB
01 benku xak npupoaHbIE IOJIUMEPHI; bubnmoreka [JOK
CTPYKTYPBI OCIIKOB https://m.eds00.ru/429e9899
92 XHUMHUYECKHE CBOMCTBA OEIKOB bubmuoreka [JOK



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
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A30Tc0;[ep>1<amne IreTCPOUHKIINICCKHUC

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

93 coequHeHus. HykienHOBbIE KUCTOTHI: bubmmorexa LIOK
g P K ' https:/m.eds00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOrHYecKast pOiib
[Tpaktuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
"A30TcoepKale OpraHnuecKue https://m.edsoo.ru/8e3c02d1
coenuueHus"
[IpaxTuueckas padora Ne 5. Pemenue
95 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
"Pacrio3HaBaHuEe OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeqrHeHnin"
KonTponbhas padota no teme
96 "A30TcoeprKaIre OpraHnaecKrue bubmmorexa [JOK
P | P https://m.edso0.ru/ce561bc7
COCITUHEHUS
OcHOBHbIE TOHATUS XUMHH
97 BBICOKOMOJIEKYJIIPHBIX COEMHEHUN U bubnmnorexa [JOK
METO/Ibl UX CUHTE3a —TOJUMEPHU3ALINS U https://m.edsoo.ru/7aa63ebd
TTOJIMKOHICHCAIIHS
08 [TnactMaccel. YTunuzanus u nepepadoTka bubnuorexa [JOK
[JIACTUKA https://m.edso00.ru/82242e0f
99 DJ1lacTOMepbl: HaTypaabHbIN bubnuotexa [JOK
CHHTETHYECKHE Kayuyku. Pe3nna https://m.edso00.ru/246103ec
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
100 cuaTrernueckne. [lommMeps! CrienuaJIsHOTO bubmnorexa [IOK
’ P https://m.edso00.ru/5963a601
Ha3HAYCHUS
101 [TpakTuyeckas padora Ne 6. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCMC

https://m.edsoo.ru/3aebd77a
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"Pacrio3zHaBaHue miracTMacc U BOJIOKOH"

102

OBIIEE KOJIMYECTBO YACOB I10

O0001IeHrEe U cUCTEMaTU3 AU
HM3YYEHHOTO MaTepHUalia o TeMe 1
"BbICOKOMOIEKYJISIpPHBIE COETUHEHUS "

102

I[TPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

Atom. CocTaB aTOMHBIX sJIEP.
XUMHUYECKHI DJIIEMEHT.
M3oTtonsl

CtpoeHue 2IeKTPOHHBIX
000JI0YCK aTOMOB, KBAaHTOBEIC
qucia

Knaccudukanus XuMuaeckux
3JIeMeHTOoB (S-, p-, d-, f-
JJIEMEHTHI)

Pacnpenenenue 3nekTpoHOB
M0 aTOMHBIM OpOUTATISIM

bu6mmoteka 11OK https://m.edsoo.ru/59c112ee

bubnuoreka [{OK https://m.edsoo.ru/b4d9fffa

bubnuoreka ITOK https://m.edsoo.ru/61294af9

bubnuoreka IIOK https://m.edsoo.ru/f5f750fe

OneKTpOHHbIE KOH(UTYpaIIN
aTOMOB JJIEMEHTOB B
OCHOBHOM U BO30YXIEHHOM
COCTOSIHUHT

bu6mmoteka I1OK https://m.edso00.ru/8149e846

DJeKTpOHHbIE KOH(PUTYpaIH
MOHOB.
DIIEKTPOOTPULIATETLHOCTh

[lepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa, CBI3b C
COBPEMEHHOM TeopHueH

bubmuotexa [{OK https://m.edsoo.ru/a0764b24

bubmuoreka I{OK https://m.eds00.ru/16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
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CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX
AIIEMEHTOB M 00pa3yeMBbIX
MMHU MPOCTBIX U CIIOKHBIX
BEILECTB IO TpyImam 1
MepuoIam

bubmuorexa I{OK https://m.edsoo.ru/f8468927

10

11

12

13

CucreMarusaims u
000011IeHrE 3HAHUH 10 TEME

Bunbl xuMndeckoi cBs3u.
Mexanu3Mbl 00pa3oBaHUs
KOBaJICHTHOH CBSI3U.
Bonoponnas cBs3b.
MeKMONEeKyIIsIpHbIE
B3alMOJICUCTBHUA

BasieHTHOCTB U BaJIEHTHBIE
BO3MO>KHOCTH aTOoMOB. CBs3b
AIIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
TCOMETPHUICCKUM CTPOCHHUEM
IIpencrasnenus o
KOMIIJIEKCHBIX COCIUHCHUAX .
COCTaB M HOMEHKJIaTypa
BemectBa MOJIEKYISIpHOTO U

HEMOJICKYJIAPHOTO CTPOCHUS.
Tumsr KPpUCTATNINYCCKUX

PEIIETOK ¥ CBOMCTBA BEILIECTB

bu6mmoteka LIOK https://m.edsoo.ru/8fad2942

bu6mmoTteka LIOK https://m.edsoo.ru/5a8072af

bubnuoteka [{OK https://m.edsoo.ru/3d2ca093

bubmuotexa [{OK https://m.edsoo.ru/8c66b12a

bubmuoreka [{OK https://m.edsoo.ru/e167635b

14

[ToHATHE O AUCTIEPCHBIX
cucreMax. [Ipencrasinenue o

bubmuoreka ITOK https://m.edsoo.ru/da2c70e4
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KOJUIOUTHBIX PacTBOpPAxX

15

HcTuHHBIE PacTBOPBIL:
HACBIIICHHBIC U
HEHACBIIIICHHBIE,
pPacTBOPUMOCTS.
Kpucramnoruaparst

bubnuorexa ITOK https://m.edsoo.ru/e9ccdd8d

16

17

18

CnocoObI BEIpaKCHUS
KOHIIGHTPAIlUU PacTBOPOB
Pemenue 3amau ¢
HCITOJIb30BaHUEM MOHITHHI
"MaccoBas I0JIA
pacTBOpEHHOTO BellecTBa'",
"MoJIsIpHasi KOHIeHTparus'"
Knaccudukanus u

HOMEHKJIaTypa
HEOPraHUYECKUX BEILECTB

bu6mmoTteka LIOK https://m.edsoo.ru/328e653a

bubnuoreka I{OK https://m.edsoo.ru/785e0ab4

bubmuoreka I{OK https://m.edsoo.ru/bf9e108d

19

Cucrematusauus u
000011IeHE 3HAHU 10 TEME

bubnuoreka [{OK https://m.edsoo.ru/8d2c6a3a

20

21

KonTponbHas pabora no
teMaM "CTpoeHue aToma.
Ilepunonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Menneneesa", "Crpoenue
BemecTBa. MHorooOpasue
BelIeCTB"

Knaccugukanus xummueckux
peakuil B HEOPraHUYECKON U
OpraHMYECKON XUMHUHU. 3aKOH

bubnuoteka [{OK https://m.edsoo.ru/70a60aa4

bubnuoreka ITOK https://m.edsoo.ru/6335cdd2



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
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COXpaHEHHUs MacChl BEILIECTB;
3aKOH COXPaHEHHUS U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

22

TennoBele 3¢ exThI
XUMHUYECKUX PEAKIUM.
TepMmoxumuueckue
ypaBHEHUS

bubmuoreka ITOK https://m.edsoo.ru/d1db86da

23

Brprunciienus o ypaBHeHUSIM
XAMHYECKHUX PEaKUUi U
TEPMOXUMHYECKUM
YpaBHEHUSAM

bu6mmoteka 11OK https://m.edso00.ru/87b13954

24

CKOpOCTh XMMHUYECKOM
peakiuu, e€ 3aBUCUMOCTh OT
pa3IUYHbBIX (PAKTOPOB.
Karanu3 u xaranusartopsl

25

26

27

['OMOTeHHBIE U TeTePOTCHHbBIE
peaxiuu

[Tpaktuyeckas padora Ne 1 o
TeMme "BnusHue pa3inyHbIx
(bakTOpPOB Ha CKOPOCTH
XUMUYECKON peakuun"”

OO6patumble U HeOOpaTUMBbIE

peakuuy. XMMHYECKOE
paBHOBecHE

bubmuoreka I{OK https://m.edsoo.ru/1facaldl

bubmuoreka I{OK https://m.edsoo.ru/30952f9b

28

[TpaxTuueckast pabora Ne 2 o
teme "BnusiHue pa3zauyHbIX
(aKTOpOB Ha MOJIOKEHHUE
XUMHYECKOT0 paBHOBecHA"

bubmuoreka ITOK https://m.edsoo.ru/3bf34e17



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

29

DIIEKTPOAUTHYECKAS
nuccoruanus. CUIIbHBIC U
CJ1a0bIe AIEKTPOITUTHI.
CreneHp JUCCOIHAAIIH

bu6nmoteka LIOK https://m.edsoo.ru/5f766bdf

30

HoHHOoe npousBeneHue BOAbI.
Cpena BOAHBIX pacTBOPOB.
Bonoponusiii mokaszaremnb
(pH) pactBOpa

bubnnoreka I{OK https://m.edsoo.ru/3966ca89

31

I'maposus coneit. Peakuuu,
IIPOTEKAIOIME B paCTBOPAX
AIIEKTPOJIUTOB

bu6mmoTteka 1IOK https://m.edsoo.ru/09d5a9bd

32

33

34

35

[TpakTuueckast pabota Ne 3 o
TeMe "XUMUYECKHUE PEaKIuu
B PacTBOPAX AJIEKTPOIUTOB"

OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu. Baxuenmme
OKHCJIUTENN U
BOCCTAHOBUTEIHU

MeTto/1 2IeKTPOHHOTO
(371IEKTOHHO-UOHHOT0)
OajnaHca

DNEKTPOIN3 PAaCTBOPOB U
pacIiiaBoOB BEIIECTB

bu6mmoteka IIOK https://m.edsoo.ru/2e3daeb0

bubmuoreka [{OK https://m.edso0.ru/56226060

bubmuoreka I{OK https://m.edsoo.ru/fb691387

bubmuoreka I{OK https://m.edsoo.ru/93fh97d2

36

37

Pemenue 3agau pa3nuuHbIxX
THTIOB
Pewenue 3anay pa3nu4HbIxX
TUTIOB

bubnuoteka [{OK https://m.edsoo.ru/5a859d16

bubmuoreka I{OK https://m.edsoo.ru/5afa265d



https://m.edsoo.ru/5f766bdf
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38

Cucremaruzanus u
000011IeHrE 3HAHU I10 TEME
"Xumuyeckue peakiuu"

bu6nmoteka LIOK https://m.edsoo.ru/c161eb85

39

40

KontponbHas pabora o Teme
"Xumuueckue peakuu"

ITosio)xeHrEe HEMETAIIOB B
[Tepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHS MX aTOMOB.
duznyeckre CBOMCTBA
HEMETAJIJIOB

bubnuoreka [{OK https://m.edsoo.ru/a8a0a930

bu6mmoteka 1IOK https://m.edsoo.ru/8ca2dcad

41

42

43

44

45

AmoTponusi HeMeTauIoB (Ha
puMepe KUCIOpo/Ia, CEepHl,
dbocdopa u yriaeposa)
Bonopoa: nonyuenue,
¢du3nueckre 1 XUMHUYECKHE
cBoMcTBa. ['mapuasl

["ajoreHsl: HaX0X/IEHUE B
pUpPOJE, CIIOCOOBI
NOJy4YeHus1, PU3NUECcKue u
XUMHYECKHUE CBOMCTBA

I'anorenoBonoponsl.
Baxuerimue
KHCIIOPOJICOIEPIKALIIE
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHbie 1
IPOMBIIIJICHHbIE CIIOCOOBI
MOJIYYSHUS TaJIOT€HOB.

bubnuoteka [{OK https://m.edsoo.ru/ef92c91c

bubmuoreka ITOK https://m.edsoo.ru/0aa8f613

bubmuoreka [{OK https://m.edsoo.ru/4e223795

bubmuoreka [{OK https://m.edsoo.ru/6b3255e6

bubmuoreka IIOK https://m.edsoo.ru/6971acad



https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
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[IprMeHeHue rajJoreHoB u ux
COCIMHEHUN

46

[IpaxTuueckas padora Ne 4.
Pemenne
AKCIIEPUMEHTAIBHBIX 3314
o teme "I"anoreHsr"

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

47

Kucnopox: naboparopusie u
IPOMBIIIJICHHBIE CIIOCOOBI
NOJy4YeHUs1, PU3UIECKUE U
XUMHUYeckue cBoiicTBa. O30H.
[IpumeHenue kucnopona u
030Ha

bu6mmoteka IIOK https://m.edsoo.ru/c8abc36a

48

49

OKcubl ¥ IEPOKCUIBI

Pemienune 3amau Ppa3JINYHBIX
THUIIOB

bu6mmoteka 1IOK https://m.edsoo.ru/5¢8816a0

bubmuoreka [TOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: Hax0XXJICHHE B
MIPUPO/IE, CIIOCOOBI
noNyueHusi, PU3NYECKUe U
XUMHUYECKHE CBONCTBA

bubmuoteka [{OK https://m.edsoo.ru/46afael6

51

52

53

CepoBoaopon, cyabpuast
Kucnopoaconepxamue
COEIMHEHUS CEPBI.
OCoOEHHOCTH CBOICTB
CEpPHOM KUCIIOTBI

[IpakTuueckas padora Ne 5.
Pewenne
HKCIIEPUMEHTAIBHBIX 33124
no teme "Cepa u eé

bu6mmoteka I1OK https://m.edsoo.ru/7c875999

bubmuoreka ITOK https://m.edsoo.ru/8cfa2548

bubmuoreka I{OK https://m.edsoo.ru/Oafb05e4



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4

coenuueHus"

54

A30T: HaXOXXIIEHUE B
PHUPOJIC, CIIOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XUMHYECKHE CBOMCTRA.
AMMMaK, HUTPUABI

bubnuorexka ITOK https://m.edsoo.ru/badd2255

55

56

57

58

59

Kucnopoacoaepxaniue
COCIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB
a30THOM KHUCJIOTHI

[Ipumenenue a3ora u ero
COeMHEHUN. A30THEBIE
yno0peHust

®docdop: HaxXOKIEHHUE B
pUPOJIe, CIIOCOOBI
NOJTy4YCHUs, PU3UUCCKUE U
XUMHYECKHE CBOWMCTBA.
®dochuast u Gochun
Oxcunpl pocdopa,
docdopcoaepxkarnire
kucnotel. Comu GochopHoit
KHCJIOTBI

[Ipumenenne docdopa u ero
coeaunenuii. dochopHsie
ynoopeHus

bubmmoteka 1IOK https://m.edsoo.ru/e2965afe

bubnuoreka [{OK https://m.edsoo.ru/129f5059

bubnuoreka ITOK https://m.edsoo.ru/9aéb43ec

bubmuoreka [{OK https://m.edsoo.ru/c7a2d429

bubmuoreka ITOK https://m.edsoo.ru/a218070a

60

[TpakTiueckast paborta Ne 6.
Pemenue

SKCIICPUMCHTAJILHBIX 3a1a4
o TeMe "A3ot u ¢ocdop u

bubnuorexa I{OK https://m.edsoo.ru/8175ac3f



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
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https://m.edsoo.ru/8175ac3f

UX coeauHeHnsa"

61

Yriepoa: HaXoXACHUE B
PHUPOJIC, ATIOTPOITHBIC
Moupukanyu; GpusndecKue u
XHUMHUYECKHE CBOMCTBA,
MPUMEHEHUE

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

62

63

Oxkcun yrinepona(ll), oxcun
yraepona(lV), yronpnas
KHUCJI0TA U €€ COJIU
Penienue 3a1a4 pa3inuyHbIX
THUIIOB

bubnuoreka L{OK https://m.edsoo.ru/dba58adf

bubmuoreka [{OK https://m.edsoo.ru/6029b609

64

Kpemnuit: HaxoxkaeHue B
OpUpPOJE, CIIOCOOBI
HOJy4YeHus, pU3nuecKue u
XUMUYECKHE CBOMCTBA

bubmuoreka [{OK https://m.edsoo.ru/143558ab

65

Oxcun kpemuus(1V),
KpPEMHHEBasi KMCIIOTa,
CHJTHKATBHI

bubnuoteka [{OK https://m.edsoo.ru/3170e7bl

66

67

68

[IprMeHeHne KpeMHUs U €ro
coeguHeHnii. CTEKI0, ero
MIOJIy4EeHHUE, BUBI CTEKIIA
Pemenue 3anau pa3nnyHbIx
TUIIOB

CucremaTtuzanus u

000011IeHrE 3HAHU T10 TEME
"HemeTamasr"

bu6nuoreka [IOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823cefb

bubmuoreka I{OK https://m.edsoo.ru/b624f801

bubmuoreka [{OK https://m.edsoo.ru/6e864db5

69

KoHnTtponbHas pabota 1o teme
"Hemeramnsr"

bu6mmoteka IIOK https://m.edsoo.ru/d0484c76



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76

70

AHanu3 pe3yibTaToB
KOHTPOJIbHOH paboThI,
KOPPEKLHs OMUO0K

bu6nmoteka IIOK https://m.edsoo.ru/2b7e9510

71

[TonoxxeHne MeTaios B
[Iepuoaunueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METaJIOB

bubnuorexa I{OK https://m.edsoo.ru/9839c16c

72

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaioB. [Ipumenenune
METAJIJIOB B OBITY M TEXHHKE

bu6mmoteka 11OK https://m.edsoo.ru/51dac9d3

73

74

Cnnasel MetamioB. Kopposust
METaJIIOB

Pemenune 3amau Ppa3JINYHBIX
THUIIOB

bubnuoteka [{OK https://m.edsoo.ru/42b872e3

bubmuoreka I{OK https://m.edsoo.ru/e3de37b6

75

DNEKTPOXUMHUUECKUH psijt
HaINpsDKeHUH METaJUIOB.
O611e crnocoObl MoTy4eHHUst
METaJIOB

bubnuoreka ITOK https://m.edsoo.ru/94eb377a

76

OO61mas xapakTepucTHKa
MeTaiioB |A-Tpymbl
[leproanueckoii cucTemsl
XUMHYECKHX JJIEMEHTOB.
Harpuii n xanuii: nony4yeHue,
¢u3nueckrue 1 XUMHUYECKHE
CBOICTBA, IPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX
COECTUHEHUN

bubmuoreka I{OK https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

77

78

79

OO0mast xapakTepuCTHKA
metauioB ||A-rpymmsl
[Tepuoanueckoit cucTemsl
XHUMHUYECKHX 3JIEMEHTOB.
Marxauii u KanabIui:
noJjy4yeHue, pusnueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE TIPOCTHIX
BCIIIECTB U X COCIUHCHHUIA

JKécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

AFOMUHUN: NTOJIyYECHHE,
bu3nyeckre 1 XUMUUYECKHE
CBOICTBa, IPUMEHEHHE

bu6nmoteka LIOK https://m.edsoo.ru/7c3e49c0

bubnuoreka [{OK https://m.edsoo.ru/c74bfae9

bubnuoreka [{OK https://m.edsoo.ru/0e79b266

80

AmMpoTtepHble cBOHCTBa
OKCHJA U THJIPOKCH/IA
AIFOMUHMS,
TUAPOKCOKOMILIEKCHI
AIIOMHUHUS, UX TIPUMEHEHUE

bubmuoreka [{OK https://m.edsoo.ru/5d12d318

81

Pemenue 3agau pa3nuyHbIxX
THUIIOB

82

[TpakTuueckast pabora Ne 7.
Pemenne
SKCTIEPUMEHTAJIbHBIX 3a7a4
1o TeMe "MeTaniabl TIIaBHBIX

noarpymm"

bu6mmoteka IIOK https://m.edsoo.ru/27a4af43

83

OOGmias XxapakTepucTUKa
METAJIOB ITOOOYHBIX

noarpym (b-rpyrm)

bu6mmoteka IIOK https://m.edso00.ru/610d7431



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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Ilepronnueckoit CucTeMbl
XUMHYECKHX 3JIEMEHTOB

84

85

86

87

duznueckre 1 XUMUYECKUE
CBOMCTBA XpOMa U €ro
COEMHEHUH, UX IPUMEHECHHUE

Baxxueiine coetnHeHN
Mapranmna. [lepmanranar
KaJIisl, €0 OKUCINUTENBHBIE
CBOMCTBaA

dusnyeckrue 1 XUMUUECKHE
CBOIICTBA JKeJIe3a U ero
coenuHenuil. [lonydyenue u
MIPUMEHEHHUE CIIJIaBOB XKeJe3a

duznueckre U XUMUYECKUE
CBOMCTBA MEJIU U €€
COEMHEHUH, UX IPUMEHECHHUE

bubnuoreka IIOK https://m.edsoo.ru/9911bef3

bu6mmoteka IIOK https://m.eds00.ru/039d69c8

bubnuoreka I{OK https://m.edsoo.ru/1b7f8741

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

88

®dusnyecKkne 1 XUMHUIECKUE
CBOMCTBA LIUHKA U €TO

COCHHHCHHﬁ, UX IPUMCHCHUC.

T HIPOKCOKOMIIJICKCHI TUHKA

bubnuoteka ITOK https://m.edsoo.ru/b1f2beal

89

[TpakTiueckast pabora Ne 8.
Pemenne
AKCIEPUMEHTAJIBHBIX 3a4a4
1o TeMe "MeTauisl
no0OYHBIX oArpymm"”

bubmuoreka I{OK https://m.edsoo.ru/a6e352ea

90

Pemenue 3agau pa3nuuHbIxX
THIIOB

bu6mmoteka IIOK https://m.edsoo.ru/a8b83d83

91

O060061EHNE U

bubmuoreka ITOK https://m.edsoo.ru/e91fe975



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
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cUcTeMaTu3alus U3y4eHHOTO
MaTepuasa 1o Teme
"Mertamier"

92

93

94

95

96

97

KontponbHas pabora o Teme
"Metamnst"

AHanu3 pe3ynbpTaToB
KOHTPOJIHOH paboTHl,
KOPPEKIHsI OIUO0K

Ponp xuMmuu B o0ecIieueHun
YCTOﬁQHBOFO Pa3BUTHA
yenoBedecTBa. [loHsTHe 0
HAayYYHBIX MCTOHax
HCCICI0BaHUs BCIICCTB

Hayunsle npuHIUIIBL
OpraHu3aluy XUMHAYECKOTO
IIPOU3BOJCTBA.
[TpoMbInieHHBIE CTTOCOOBI
MOJTYYEHHS BAKHEUIITNX
BEIL[ECTB

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlEeH Cpesibl U €ro
MTOCJIEICTBUS

XuMus U 310pPOBLC UCJIOBCKA.
.HCKapCTBeHHBIC cpeacTBa

bubmuoreka IIOK https://m.edsoo.ru/83f63ea3

bubnuoreka I{OK https://m.edsoo.ru/9ebff2fd

bubnuoreka [{OK https://m.edsoo.ru/080fe1f0

bubmuoreka I{OK https://m.edsoo.ru/2e45a44f

bubmuoreka ITOK https://m.edsoo.ru/9f11bf51

bubmuoreka [{OK https://m.edsoo.ru/a6552721

98

Xnmug immy. Poab XUMun B
o0ecIieueHnH MUILEBOMN
0€e30I1acHOCTH

bubnuoteka [{OK https://m.edsoo.ru/1f7b5bd2

99

KocMmernueckue u

bubmuorexa I{OK https://m.edsoo.ru/da42d5a9
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nap(droMepHbIe CpPeCTBa.
BbriToBas xumust

XHUMHS B CTPOUTEIIBLCTBE.
Baxxueiiime cTpouTeNbHbIE U

100 1 bu6nuoteka LIOK https://m.edso00.ru/61e69003
KOHCTPYKIIMOHHBIS
MaTepUabl
XuMUS B CEILCKOM

101 xo3siicTBe. OpraHuyecKkue u 1 bubnnorexa LHOK https://m.edsoo.ru/fd39587d
MUHEpPAJIbHBIE yI00pEHUS

102 CHucTemaTH3aMs Hu 1 bu6nunoteka LIOK https://m.edsoo.ru/db979c70
00001IeHHE 3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINSA
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTPyKTypHas, TreoMmMeTrpudeckas  (mmc-,
TPaHCU30MEpHSI), TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M.byTnepoBa, Teopus 3IEKTPOIUTHYECKON HUCCOIMAIINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUMKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys MOHATHUS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEeaKUru UAYT JO KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH MW THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIMMU

JKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPBI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUM BEUIECTB U IS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IMPUHITUSA

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEACTABIIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAJTU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi MH(poOpMaIuH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTels MpeneIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemiectBa. CoBpeMeHHass MOJeNb CTpoeHHsl aroma. Pacmpenencnue
AIIEKTPOHOB 10 JHEPreTHYecKuM ypoBHAM. Kiaccuduranms XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPIreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAas

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dieMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB DJJIEMEHTOB M UX COCAMHEHUU MO
MepuojiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUI0OB

1.3

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCICHUS

14

1.5

1.6

Buapl xumuyeckoi cBsi3u (KOBaJieHTHAs, MOHHAs, METaJUIMUecKasi, BOJOPO/IHAS)
1 MeXaHu3MBbI €€ 00pa3zoBaHus. MeXMONEeKyspHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMA. THUIbl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKI

XuMu4decKas pcaKknus. Knaccmbmcaum{ XUMHUYCCKUX peaKI.[PIfI B

HEOpPraHMYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MacChl BEILIECTB

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs

1.8

OOpatumble peakiuu. XuUMHUYecKoe paBHOBecue. DakToOpbl, BIMSIONIME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnexTponutuyeckas aucconuanus. CunbHble M cialble 31ekTponutsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCHAas, HEWUTpasibHas, uieno4yHas. CreneHb
aucconuanuu. Peakium noHHOro oomMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pactBopa

CriocoObI BeIpaKE€HUSI KOHIIEHTPAILIMK PACTBOPOB: MAaCcCOBAasl A0Sl paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HachllleHHbIE W HEHACHILICHHBIC

pacTBOPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeseHne BEmecTB B cpenax C

pa3HbIM 3HaUeHHEeM PH. MeToapl 21eKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHeHnii. HomeHnknaTypa HeopraHu4ecKkux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHME CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kalui, KaJIbLIHM,
MarHui, aJlOMUHUH, [IUHK, XPOM, JKeJIe30, MeIb) M HMX coeauHeHmid. O0mme
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TaJIOTCHOB, CEpPBI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HX  COeAUMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HPar##H#  nentTudukanms HeopraHmyeckux coenHeHmnii. KauectseHHbie

PCaKy Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNMYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHUA TCOpHUUn XUMHWYCCKOTI'O CTPOCHHUA OpraHn4CCKuX
coenunenuit A.M. BytnepoBa. YTIepoJHbIi CKEJIET OPraHUu4YeCKON MOJICKYIIbI.
KpaTHOCTh XMMHYECKON CBSI3M. S- M P-CBs3H. SP3-, SP2-, SP-rHOpUAM3aLUU
opOuTasneil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHus Mosuekyin. ['omonoru. I'omonornuecknii psaa. Mzomepus u nzoMepsl

3.2

[lonsitTve o  ¢yHkuuoHanbHOM  rpymnme.  OpHeHTauHOHHBIE  3PQPEKTHI

3aMECTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccuuKaMyu OpraHuyYeckux BemecTB. HomeHnkiaTypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TpPUBUAJIbHBIC Ha3BaHUS

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIA MEXaHHU3MBI pCaKknunu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHUE,
TEPMUYECKOE Pa3NIOKeHHe, KPEKUHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOEAMHEHUs (TaJlOTeHUpPOBAHUE,
TUAPUPOBAHUE, THUAPOTAIIOT€HUPOBAHKUE, TUIpATallMsl), TOPEHUS, OKUCICHUS WU
nonuMepu3aruu. I IpomeliiieHHsle 1 1a0OpaToOpHbIE  CHOCOOBI  MONTyYeHUs

AJIKCHOB

AnkanveHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiauMmepuszanuu. I[lomyuenue




aAJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUpOBaHUE,
TUIPUPOBAaHUE, TUApATAlUs, T'MJIPOraJIoT€HUPOBAHNE) KaK CIOCO0 IOJIy4yeHUs
[IOJINMEPOB M JAPYruX IOJE3HbIX NPOAYKTOB. Peaknuum 3amenieHus. I'openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHE CBOMCTBa O€H305a: pEAKIUH  AIEKTPOPUIHHOTO
3aMELIEHUs, NpUCOEeIUHEHUs (TUApPUpPOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOEHHOCTH XUMHYECKHX CBOUCTB Toixyona.llomydenne OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOHCTB crupona. llomumepusauus crupona.

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

Cnuptel.  IlpenenbHble  OQHOATOMHBIE CHUPTBHL. XHMMHYECKHE CBOMWCTBA!
B3aUMOJICHICTBME C  HaTpUeM KakK CIOCOO0  YCTaHOBJCHUS  HaIUYMs
THIPOKCOTPYMIIBI, C  TAJOT€HOBOAOPOAAMHU  KaK  CIIOCOO  TONyYeHUs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropeHus.
[lonyyenue »sTaHONa: peakuuss OpOKEHUS TIJIIOKO3bI, TUApaTalus 3TUIICHA.
OTUJICHITIMKOIb U TIIMLUEPUH KaK MPEICTAaBUTENH IPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

@denon. XuMHUECKHE CBOWCTBA (heHoNa (peakuuu C HATpUEM, THAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHbIE PEAKIUM Ha KapOOHWIBHYIO TPYIIYy (peakuus «cepeOpsHOro
3epKanay, B3auMoeicTeue ¢ ruapokcuaom meau (11). Iomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKUCIIEHWE CIHUPTOB, THJIpaTalys ameTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHHE
AJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, AJIBIETUAOB. Bricuine mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble >¢upbl U kupbl. CHIoOCOOBI MONyYEHHsS] CIIOKHBIX 3(HUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHune CcrnoXHBIX 3(PUPOB B
MUIIeBOW M map@roMepHON NpOMbIIUIEHHOCTH. JKUpBl Kak CiloXHbIE 3(UpPHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA >XKHPOB:
THJIpUPOBaHUE, OKUCIeHUe. [HMIpoiu3, WM OMBLICHHE, JKUPOB KaK CIOCO0
MIPOMBIIIJIEHHOTO TOJYYE€HUs COJIEW BBICHIMX KapOOHOBBIX KHCIOT. MbLIa Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIUH C Yy4yaCcTHEM CIUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYNII M MOJIOUHOKHCIoe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B JKU3HEIEATCIBHOCTH OpraHusMa. Jlucaxapuipsl: caxapos3a, MaiabTo3a.
BoccranaBnuBaompe M HEBOCCTaHaBIMBarOLIMe aucaxapuiel. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, TiIUMKOreH. CTpOeHHE MaKpOMOJEKYJI
Kpaxmajla, IJIMKOreHa M LeiUono3bl. (dusnueckue CBOMCTBA Kpaxmala H
LEJUII0N03bl.  XMMHMYECKHE CBOWMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKHE CBOMCTBA LEIIIOJIO3bI: THAPOJIN3, MOTYYCHHE
3¢upoB LemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIIOTaMH,
peakuusi TOpeHHs. AHWUIWH KakK TMPEeACTaBUTEIb apOMATHYECKUX aMHUHOB.
XUMUYECKUE CBOWCTBA AHWIMHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpPOMHOMN
BOJOM, okucieHue. [loayyeHne aMHMHOB aNKWIMPOBAHMEM aMMHaka U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHuYecKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTHI, OOpasyromue Oenkn. XUMHUYECKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYypalus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OenKu

3.18

3.19

CrpoeHue u CTpPyKTypa IOJUMEPOB. 3aBUCHMOCTb CBOMCTB IMOJIMMEPOB OT
cTpoeHus: MoJieKyJl. OCHOBHBIE CIOCOOBI IOJNyYEHHsI BBICOKOMOJIEKYJISPHBIX
COEJMHEHUI: peakluuu MoJuMepu3alui U noiaukoHaeHcanuu. Kinaccuduxanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeJuHeHui. Permenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

XuMmusi B ToOBceIHEBHOM >xu3HU. [IpaBuna Oe3omacHoOl pabOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCUICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEpPreTUKa: MPHUPOIHBIA M TOMYTHBIA HETIHOM
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HehTH U e€ mepepaboTka (IPUPOIHbIE
WCTOYHUKH YTIIEBOIOPO/IOB)

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIoLIEeW Cpelbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBkl, arMochepsl, ¢haopbl U GayHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOJYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKUX




BeleCTB (Ha TMpUMEpe MPOU3BOJACTBA aMMHAaKa, CepHOW KHUCIOThI). U€pHas u
uBerHas  metauryprus.  CTeKJi0 M CWIMKaTHas  IPOMBIIUIEHHOCTb.

[IpombinenHass  opranuueckas  xumus.  CbIpb€  JJIE  OpPraHUYECKOM

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BelIeCTBa WM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BEIIECTB
5.2 ##HPar##H##Pacuérel TeruoBoro s ¢eKxra peakuu
5.3 ###Par#H#PacuéTpl 00bEMHBIX OTHOIIEHUHN I'a30B IIPU XUMUYECKUX PEAKIUIX
5.4 #i##Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOIYKTOB
' peaxiuu, eciiu OJJHO U3 BEILIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 H#HH#Par###PacuéTbl MacCOBOM WM OOBEMHOM JTOJIM BHIX0/1a IPOIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3ZMOKHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oei
PacTBOPEHHOTO BEILIECTBA
57 ###Par###PacuéTpl ¢ UICTIOIB30BAHUEM MOHATUH «MacCOBast A0JISI», «MOJIIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH)
##H#Par##HHaxoxienue MoJIeKyJIIpHON (OPMYJIbI OpraHUYECKOTO BEIIECTBa 110
5.8 €r0 MJIOTHOCTH X MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIAX B €r0 COCTAB, WX IO

MIPOYKTaM CTOPaHHUS




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






