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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit Deaepannny», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnouTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumus Ha ypoOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuyenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 0011e00pa3oBaTEeIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XuMMHM Ha3HaY€HUE MpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SBJSIFOTCS CJIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHS 00YUAIONIUXCS CPEJCTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEePUCTHUK; MOAXO0J0B K (DOPMUPOBAHHIO COJMIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOroBOM arrectalud B (GOpME €IMHOT0 TOCYJapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4eOHOro BpPEeMEHH, PEKOMEH]IyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefejaMyd YCTAaHOBJIEHHOW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  pacllMpeHHe U  YIIIyOJieHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (popMHUpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
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 cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiIyOJIeHUA
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHUX  D3JEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHAeTcs  (OopMHUpOBaHMEM  MPEIACTABICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

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 CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelMeTa B JAaHHOM CIllyyae akLeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMa B COAEpKAHMM IIpeaAMETa Il KIACCOB XMUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH HpoLEeccOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX € Y4E€OHBIMM MpEeIMETaM{, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «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 OCHOBHOT'O M CpeAHEro obiiero oopa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yriayOJIEHHOM YypOBHE H3yuY€HHUs MpeaMeTa Mpeanojaraer
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 pojin B oOOecreueHUu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUsI U OOIEH KyJIbTypbl U€lIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTeMaX, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJIb30BAHUEM U  IepepabOTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKON JISATEITBHOCTH M MTOBCETHEBHOM JKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTU SIBJICHUM MPUPOJIBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO W TIO3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heeno).



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
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U 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 coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

DKCIIepUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
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 MOJIEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue 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.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (COnpspKEHHbIE, W30JMPOBaHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpHU3alnHU, OKUCIIeHHs. KuClIoTHRIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OpPUEHTUPYIONIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJIOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, X IPUMEHEHNE B POMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajllOrT€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
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 IEpMaHTraHaTa Kalivis, B3aWMOJICHCTBUE AallEeTWIICHA 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, KaydyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JleficTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKOIb W TIulEepuH. Duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opraHu3Mm denoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U mpuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB 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 Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus v HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMM, PEAKIUU C YYacTHEM YIJIEBOAOPOJIHOTO paJuKaja.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenn BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

MBp11a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEe JEHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYeCTBEHHAs pEaKkiusi C HOJO0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTAJbHBIX 3aJad 1Mo temMaM «CrnupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢Gopmysa, U30MepHs, HOMEHKIATypa U (pu3nueckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKyJie aHMiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe IPEACTABUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 U TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEIKOB B BOJIE, JICHATypaIus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
NOJMBUHWIXJIOPHU, TMOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI HU3MEPEHMS, CKOPOCTh, HHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMu4eckun aneMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kinaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMTU aTOMOB 3JIEMEHTOB MIEPBOI0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NMEpUOANYECKOrO 3aKOoHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBhIIIA€MOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BojopojaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHeHMsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctuaabie pacTtBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccuduxkaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. | pUBHATBHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusaxX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakiuu. XUMHUueckoe paBHoBecue. KoHcTanTa
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aropa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemerawuioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHSI
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupojie, CrIOcoObl MOTydeHUs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOMCTBA TPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUIA.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



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

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®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.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJMHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcuabl u conn xernesa(ll) u xenesa(lll). TlonaydyeHne u npuMeHEHHE Kene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHME KOJUIeKIMH «MeTauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUs yenoBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUS TMpernapaToB OBITOBOM XHUMHU B IIOBCEIHEBHOMN
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOT M.

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) MPOJIYKTOB PEAKIMH, €CIA OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOIYKTa pPEAKIHH 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
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

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

du3nka: Marepus, MHUKPOMHp, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHus3M, dKocHcTeMa, onocdepa, MeTaboIN3M, 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 MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
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-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB 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
OOy4EeHHIO; 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 MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcss B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
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, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOECcCHil pa3IudyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenNu(PUKy METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKUe AeHCTBHSA:

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

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

HCIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKUX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMyIUpOBaTh LEIH U 3a/1a4l UCCIEA0BaHMUs, UCTIOIB30BaTh OCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIM OTYET O MPOJEIaHHOMN paboTe;

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

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

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

HCIIOJBb30BAaTh 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, (1)0pMYJ'II/Ip0BaTI> CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO PKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YIriyOJI&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M MPUMEHEHHUIO 3HAHWU B PA3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO Y IPUPOJTHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M THPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. VM. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJIA, TepepaboTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JIsl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAICKHOCTh HM3yYEHHBIX
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 BEIIECTB (ITUJIEH, alleTUJIEH, TOJYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHUII, 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 1151 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKA/IMCHOB,
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 ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOIYKTOB MepepadbOTKH;

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

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMMHUYECKOUN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpalieHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH 11e71eCO00pPa3HOT0 TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIch rtokaszaresns [1J1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS 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 MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W TMHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEed KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUYECKON IUCCOLUUALMH, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIrO OanaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 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 Bo3jaeicTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX 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-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsT KOHIEHTPAIUs;
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 ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3yYCHUE BIUSHUSA
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIO/IATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTh lE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edso0o.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOoHHbIe UG pOBbIE
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer u 3HaueHNE OPraHUYECKON XUMUH,
1 [IPENCTABIEHUE O MHOIr000Opa3suu OpraHunueCKuX 1 bubnmorexa LOK
P . P P https://m.eds00.ru/3686e6f5
COCTMHEHU I
DIIEKTPOHHOE CTPOEHHUE aToMa yriiepoia (OCHOBHOE
2 1 BO30YXJIEHHOE cOoCcTOsIHMS ). BanieHTHbBIE 1 bubmnorexa [IOK
T ' https://m.edsoo.ru/Oce6fd4c
BO3MOKHOCTH aTOMa yTriiepo/ia
XuMHYecKasi CBSI3b B OPraHUYECKUX COCTUHEHUSX.
3 MexaHn3MblI 00pa30BaHUs KOBAJICHTHOM CBSI3U 1 bubmorexa HOK
p . ’ https://m.eds00.ru/8d39f5c8
CIocoObl pa3pbiBa CBsI3EH
4 Teopus cTpoeHHsI OPraHMYECKUX COCTUHEHUN A. 1 bubnnorexka [JOK
M. bytneposa https://m.edso00.ru/9e595ch8
Buasl uzomepun: cTpyKkTypHas, IpoCTPaHCTBEHHAS.
5 OnekTpoHHbIe 3D (PEKTH B MOJIEKYIax 1 bubmmorexa [OK
P . 4 https://m.edso00.ru/b0e61661
OpPTaHUYECKUX COCTMHEHUM
[IpeacraBnenue o KIacCUPUKALNU U
6 CI/i)TeMaTI/I‘—IeCKaSI HOMeHK(Jb;aT a (IUPAC) 1 bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
OpPTraHWYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi XUMHH 1 bubmmorexa LIOK
HHA peari p https://m.edsoo.ru/ba5706aa
CucremaTtu3zanus u 0000IIeHre 3HaHUI TT0 Teme "
8 [Ipenmer oprannyeckoil XuMuu. Teopus CTpOEHUS 1 bubmmorexa [JOK
bet P VI - COP p" https://m.edsoo.ru/87a37cab
oprannveckux coenquHennii A.M.bytieposa
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AJKaHBI: TOMOJIOTHYECKHIA psifl, 001mas ¢popmyina,

9 HOMEHKJIaTypa ¥ U30MEPHS, JICKTPOHHOE U bubmoreia LOK
P DI, SICKIP https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT

10 Ddu3znuecKkrue U XUMHUUECKHE CBOMCTBA aJIKaHOB bubmorexa [IOK

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

1 Haxoxnenue ankanoB B npupoze. CriocoObl bubnmoreka [JOK
MIOJIYYEHHS U IPUMEHEHUE aJIKAaHOB https://m.edso0.ru/259b0a5h
[Muknoankanel: 001mas Gopmyia, HOMEHKIATypa U

12 HU30MEPHSL, 0COOEHHOCTU CTPOCHUS U XUMHYECKHUX bubmorexa [JOK

. pHd, p https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI MOJYUYECHHS U IPUMEHEHHUE
Pemrenne pacy€THBIX 3a/1a4 HA ONIPECIICHHE

13 MOJIEKYJISIPHOUM (OPMYJIIbI OPraHHYECKOTO BEIIeCTBA bu6mmoreka [IOK
10 MaCCOBBIM JIOJISIM aTOMOB 3JICMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIUX B €70 COCTaB.

AJKeHBI: TOMOJIOTHYECKH psifl, o01as ¢popmyina,

14 HOMEHKJIaTypa, AIEKTPOHHOE U IPOCTPAHCTBEHHOE bubmuorexa [JOK
cTpoeHue MoneKy. CTpyKTypHas ¥ IiUC-TpaHC- https://m.edsoo.ru/273b0ale
MU30MEpHs aJTKEHOB

15 Pu3nyecKue 1 XUMUYECKHE CBOMCTBA aJIKEHOB. bubnuorexa [JOK
ITpaBriio MapkoBHUKOBa https://m.eds00.ru/21069ccd

16 CnocoOBbI MOyYeHHS U MPUMEHEHNE aJIKCHOB bubmorexa [JOK

i p https://m.edso0.ru/665dc058

17 [TpaxTrueckas padota Ne 1 mo reme "llonydyenue bubnnoreka [JOK
ATUJICHA U U3YYEHUE €r0 CBOMUCTB" https://m.edso00.ru/0941eed8

18 Pemenne pacu€THBIX 3a/1a4 Ha OTNIPEICIICHHE bubmuorexa [JOK
MOJIEKYJIIPHOH (hOPMYITBI OPTaHUUYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921

19 AnKaMeHbl: CONPsHKEHHBIE, U30JIMPOBAHHBIE, bu6mmorexa [IOK

KymynupoBaHHble. OCOOEHHOCTH JIEKTPOHHOTO

https://m.edso0.ru/04298c0a
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CTPOCHUS

20 X €CKHe CBOMCTBA COMPSHKEHHBIX TUCHOB bubmmorexa LIOK
UMHUYCCKHEC CB
P A https://m.eds00.ru/e561253d
21 CrocoObI MOTYYSHUS U IPUMEHEHNE aJIKaINCHOB bubmmorexa LIOK
v p A https://m.eds00.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH psif, 001mas hopmyia,
22 HOMEHKJIaTypa, AIEKTPOHHOE U TPOCTPAHCTBEHHOE bubmmorexa LIOK
ypa, p P vp https://m.edso0.ru/68b6ccac
CTPOCHHUE MOJICKYJ, PU3NICCKUE CBOKCTBA

23 XUMHUYeCKHe CBOMCTBA aJTIKMHOB bubmmorexa LOK

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

24 KadecTBeHHBIE peakliMK Ha TPOMHYIO CBSI3b bubmmorexa LOK

peat POHMHYIO https://m.edsoo.ru/7b1c48da
25 CnocoObI MoTydeHUsT ¥ TPUMEHEHNE ATKHHOB bubmmorexa LOK
i p https://m.edsoo.ru/a6f9alea
26 Pemenne 3anad: pac4€Tsl 110 YpaBHEHHIO bubnnoreka [JOK
XAMHUYECKON peaKkuu https://m.edsoo.ru/5db8e526
. https://videouroki.net/razrabotk
Cucrematu3zaius u 0000IIeHHEe 3HAHUI TT0 TeMaM ) . .
27 WA A A | i/obobshchenie-znaniy-ob-
nkanbl. [{ukmoankanel. ATKeHBI. AJTKHHEIL. ualevodorodakh.html
ApeHBI: TOMOJIOTHYECKUH psifl, 0011as popmya,

98 HOMEHKJIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE bubnuotexa [JOK
CTPOEHUE MOJIEKYIN OeH30J1a U TOIyoja, UX https://m.edsoo.ru/a92a7094
dbuznueckue cBocTBa

29 XUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH bubmuotexa [JOK
3aMelICHU https://m.edsoo.ru/a44alaed

30 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIUU bubnmoreka [JOK
MPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB O€H301a https://m.edsoo.ru/a44alae4

bubmuorexa [JOK

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA 1

https://m.edsoo.ru/d5018a54
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32 Pemenne pacuéTHeIX 3aa4 Ha OIIpE/IETICHHE bubmmoreka [IOK
MOJIEKYJIIPHOM (hOPMYJIIbI OPraHUYECKOTO BEIIIeCTBA https://m.edsoo.ru/53461a2c
33 CriocoObI mostyueHust 1 IpUMEHEHNE apEeHOB bubmmorexa LIOK
https://m.edsoo.ru/6f717d09
https://infourok.ru/metodichesk
['eHeTH4ecKas CBSA3b MEXKIY Pa3InIYHBIMHU ava—rgzrabotka—uroka—v—klasse—
34 geneticheskaya-svyaz-mezhdu-
iraccaMu yIjIeBONOpONOB klassami-uglevodorodov-
305635.html
https://foxford.ru/wiki/himiya/r
35 Pacuétbl o ypaBHEHUSAM XUMHUECKUX PEaAKIIUM. aschetv-p o-himicheskim-
uravneniyam?utm_referrer=http
$%3A%2F%2Fyandex.ru%2F
36 [pupoanstii ra3. IlomyTHbie HEPTIAHBIE Ta3bl https./lresn.edu.r/subjectlesso
n/6148/conspect/
37 KamenHbI# yroib ¥ NpoIyKThl €ro nepepaboTKu bubmmorexa [OK
https://m.eds00.ru/69b3398b
38 Hedts 1 cioco6w1 €€ nepepadoTku. [Ipumenenne bubnuotexa [JOK
MIPOJIYKTOB TiepepaboTKu HePTH https://m.edso0.ru/21f9de78
https://infourok.ru/metodichesk
FeHeTI/I‘IGCKaSI CBs3b Me)I(le paSJ'II/ILIHI)IMI/I ava—rzflzrabotka—uroka—v—klasse—
39 geneticheskaya-svyaz-mezhdu-
flaccamit yrieBolIopos1on klassami-uglevodorodov-
305635.html
["anoreHoOnpon3BOAHEIE YTIEBOIOPOIOB:
40 BHCKTpOHH(I))e CTPOCHHE; };)realcunn EaMemeHm bubmorera [JOK
’ https://m.edsoo.ru/82b4d759
rajoreHa
JelicTBre menodei Ha TaJIOreHIPOU3BOHBIE.
41 B3anMonelicTBue JUrajoreHajaKkaHoOB ¢ MarHueM U https://m.edso0.ru/82b4d759

ITTHKOM
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42 Cucremartu3zanus u 0000IICHIE 3HAHUI TI0 Pa3IeiTy bubnmoreka [JOK
"Yraesogopobr" https://m.edsoo.ru/20e89f22

43 KonTtponsnast padora Nel o teme bubnuoreka [IOK
"VrineBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE CTUPTHI:

44 TOMOJIOTHUYECKHH psaJl, oOmas hopmysa, CTpoeHre bubmuorexa [JOK
MOJIEKYJI, U30MEPHUS, HOMEHKJIATypa, https://m.edsoo.ru/df04c5cd
Kiaccupukanus, Gusndeckre CBOMCTBa
XHUMHUYECKUE CBOMCTBA MIPEAEIbHBIX OJJHOATOMHBIX bubnuorexa [JOK

45
CIIUPTOB https://m.edsoo.ru/26ee34fe

bu6mmoreka [IOK
CrniocoOblI Moy4eHus U IPUMEHEHHE OJTHOATOMHBIX
46 CrmToR https://m.edso0.ru/4841000000
P 00000

47 [IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHS, bubnuoreka [IOK
0COOEHHOCTH (PU3UYECKUX  XUMUUYECKHX CBOWCTB https://m.edso0.ru/c2c788b2

48 MHOroaroMHbIE CIIUPTHL: STUICHITTUKOIb U bubnnoreka [JOK
INIMLEPUH, UX (pU3HYecKre U XUMUYECKHEe CBONCTBA https://m.edsoo.ru/ee4d84aa

49 CrocoObI Moy4YeHus: ¥ TPUMEHEHNE bubnuorexa [JOK
MHOTOaTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d

50 ®DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE bubnmnoreka [JOK
cBoiicTBa. TOKCMYHOCTH peHOIa https://m.edsoo.ru/2ce726f8

bubmuorexa [JOK

51 X i

HMHHCCKHE CBOHCTBA eHona https://m.eds00.ru/037ca5f9
b K

52 CrniocoOblI nostydeHus U npuMeHeHue GpeHomna h:gﬁ?:éigrou Ie77ddfac

[IpakTuueckas pabora Ne 2. Pemenue
" bubnuorexa [IOK
53 JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "CrnupTsl U

benomnsr"

https://m.edsoo.ru/fd0ced09
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Cucremarusanus U 0000IEHUE 3HAHUN 10 TEME

bubmuorexa [JOK

>4 "Crupthl ¥ heHoNbI" https://m.eds00.ru/1810ch9b
Anbaerupl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE
55 KapOOHMIIBHOHM TPYTIIBI; TOMOJIOTUYECKHE PSIIBL, bubmmorexa LOK
https://m.edsoo.ru/b139beaa
obmias popmysa, M30MepUsl © HOMEHKJIATypa
56 Anbaieruapl ¥ KETOHBI: (U3HYECKUE CBOMCTBA; bu6mmoreka [IOK
peaKUU MPUCOCTUHEHHUS https://m.edsoo.ru/c887425c
57 Peakiuu okuciaeHus U KaYECTBEHHBIE PEaKIIHH bubnnorexa [HOK
alIbIETHUI0B U KETOHOB https://m.edsoo.ru/a393baad
58 Crioco0sbI MOTy9eHHUS aTbJICTHI0B U KETOHOB bubmorexa LHOK
https://m.edso00.ru/520d1c51
59 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC bubnuotexa [JOK
KHUCJIOTbI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, bubnnoreka [JOK
uXx (pusmyeckue cBONCTBA https://m.edso00.ru/700cc87b
61 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso00.ru/40e6e0e9
62 Oco0eHHOCTH CBOWCTB MYPaBbUHOW KUCIIOTHI. bubnuotexa [JOK
MHoroo6pa3ue KapOOHOBBIX KUCIOT https://m.edsoo.ru/bb31be71
OcCOoOeHHOCTH CBOWCTB: HETIPEIENIbHBIX U
63 apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, bubnmnoreka [JOK
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu https://m.eds00.ru/83a08773
BBICIINX KapOOHOBBIX KHCIIOT
64 [TonsiTvie 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIOT bubmmorexa LIOK
https://m.eds00.ru/0d162d9d
65 CriocoObI MoTy4eHUs U TPUMEHEHHE KapOOHOBBIX bubnmoreka [JOK
KHUCJIOT https://m.eds00.ru/7c065¢9d
66 CrnoxHble 3(hUpbl: TOMOJIOTUYECKUNA PsiJl, 001Iast bubnuorexa [IOK
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https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

dopmya, u3oMepus 1 HOMEHKIIATypa

https://m.edsoo.ru/adfffe6d

bu6mmoreka [IOK

67 Du3nyecKue 1 XUuMHUYECKHE CBOMCTBA 3(PUPOB
up https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THBIX 3a1a4: 110 YPABHEHUIO https://multiurok.ru/files/vyvod

68 XUMHUUYECKON peaKlMU, Ha OIIpe/ICIICHHUE -moliekuliarnoi-formuly-
MOJIEKYJISIPHOU (pOPMYJTbI OPraHMYECKOTO BELIECTBA vieshchiestva-po-prod.html
[TpakTuueckas padora Ne 3. Pemenue

69 AKCTIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "KapOoHoBbIe bubmorexa HOK

P g P https://m.edso00.ru/486671fb
KUACIOTHL. ClI0KHBIE YPHUPHI"

70 Kupsl: ctpoenue, pusnueckue 1 XUMHYECKHE bubnuotexa [JOK
CBOMCTBA (THIPOJIN3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX

71 OCTaTKH HEIPEICIbHBIX JKUPHBIX KUCIOT. JKUpHI B bubmorexa LHOK

P P - AP https://m.eds00.ru/b0331922
npupojie
Mpb11a Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX
. bubmuorexa [JOK
72 Morotiee AciicTere. [ToHsITHE 0 CHHTETHYECKUX
https://m.eds00.ru/3c566565
Mmoroiux cpencrax (CMC)

73 ['eneTnueckas CBS3b yriae€BOJOPOAOB U bubnunoreka [JOK
KUCJIOPOACOAEPKAIMNX OPTAaHUYECKUX BELIECTB https://m.eds00.ru/56790c96

https://foxford.ru/wiki/himiya/r

74 Pacuérel no ypaBHEHUSIM XUMHUYECKUX PEAKLIUN aschety-po-himicheskim-

uravneniyam
CucremaTtu3aiys U 0000IIeHHE 3HAHUN TI0 TeMe
" bubnmoreka [JOK
75 Anppaerunasl. Ketonsl. KapOOHOBEIE KUCIIOTHI.
https://m.edsoo.ru/f8eaf2eb
Crnosxnbie 3¢upsl. XKupbr. Mpuia"
OO01mas xapakTepuCcTHKa YTIEeBOJIOB U
Paictep " Bu6nuorexa LIOK
76 KJIacCU(UKaIUs yrIeBoJ0B (MOHO-, IU-

HOJII/IcaXElpI/L[[BI)

https://m.edsoo.ru/7a9693al
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Monocaxapusl: (hu3nuecKrue CBOMCTBA U

bubmuorexa [JOK

77
HaXO0XJECHUE B MPUPOJIC https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue IroKOo3bl, €€ 3HAYCHUE B bubnuoreka [IOK
JKU3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Hucaxapupl: caxapo3a, MajabT03a U JIAKTO3a.
79 Haxoxnenne B mpupoae U IpUMEHEHHUE bubmorexa [IOK
a PHpOA p https://m.edsoo.ru/eb0384e7
JIMCaxapuIOB
80 ITonucaxapupl: CTPOEHUE MaKPOMOJIEKYII, bu6mmoreka [IOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA, IPUMCHEHUE https://m.edso00.ru/72a04508
bu6mmoreka [IOK
81 TToHnsaTre 00 NCKYCCTBEHHBIX BOJIOKHAX
Y https://m.eds00.ru/6216e766
Pemienne pacuyeTHBIX 3a/1a4 Ha ONIPEACIICHUE 0JIU
82 BBIXOJIa IIPOAYKTA PEAKIIUUA OT TEOPETUUECKHU bubnmorexa LHOK
poAyKTa p p https://m.edsoo.ru/7fde47ef
BO3MOKHOI'O
CuctemaTtuzanusi 1 0000IIEHNE 3HAHUM 110 pa3Iery
83 "Kuciopoacoaepikaiye opraHnyeckmie bubmmorexa [IOK
p . P p https://m.edsoo.ru/08d4364c
COEIUHEHUS
Konrtponsnas pabora Ne2 o teme
84 "Kucnopoacoaep:xamiyue opraHunuecKme bubmorexa [IOK
POl " ACPAATIE 0P https://m.eds00.ru/42c6678e
COEIUHEHUS
AMUHBI: K1accu(UKaIys, CTpOEHUE MOJIEKYI,
85 oOmras popmyna, U30Mepusi, HOMEHKIIATypa U bubmorexa [TOK
Hl PMY 9 pH, P https://m.edsoo.ru/efa7e6ca
dbuznueckue cBocTBa
86 XUMHUECKHE CBOICTBA anu(aTHIeCKUX aMUHOB bubnmorexa LIOK
https://m.edso0.ru/1bc5cf80
87 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH bubnnoreka [JOK
XUMHYECKUX CBOMCTB aHWJINHA https://m.edsoo.ru/39cd21f1
88 CriocoOslI MOTy9eHUs U IPUMEHEHUE bubmmoreka [JOK
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anmu(aTHIeCKUX aMHHOB

https://m.edsoo.ru/eal38763

AMMHOKHCIIOTHI: HOMCHKJIaTypa U U30MECpPUs,

89 ¢usnueckue cpoicTBa. OTHEIbHbBIEC TPEICTABUTEIN bubmmorexa LIOK
e peat https://m.edso00.ru/d1773e80
0-aMHHOKHCJIOT
XuUMHYECKHEe CBOMCTBA aMHUHOKHCIIOT, HX
90 OHMOJIOTHYECKOE 3HAaUeHNEe aMUHOKUCIOT. CHHTE3 U bubmorexa [IOK
' https://m.edso00.ru/77df705a
THIPOJIN3 TN THIO0B

01 benku kak mpupoIHbIC TOJIUMEPBI; CTPYKTYPHI bubmuoreka [JOK
0eJIKOB https://m.edso0.ru/429e9899

bu6mmoreka [IOK

92 XHUMHUYECKHE CBOCTBA OEIKOB

https://m.edso0.ru/6237306d
A3zoTcoepKalle reTepoLUuKINIECKIE
93 coenHHerIﬂ H JIGI/IH(I))BI)IC KHCJIOTBL: COCTaB bubmmorexa LHOK
e ' ’ https://m.edso00.ru/521d1431
CTPOCHHUE M OMOJIOTHYeCcKasi poJib
[IpakTuueckas padbora Ne 4. Pemenue
94 IKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmmorexa [IOK
" P " https://m.edso00.ru/8e3c02d1
A3oTcoepKaniiue OpraHnIecKue COeTMHCHUS
[TpakTuyeckas pabora Ne 5. Pemenue
95 JKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmorexa LOK
p . https://m.edsoo.ru/bde3fdf6
"Pacmio3HaBanue OpraHUYeCcKuX COeAMHEHUN"

96 Konrtponsnas padora Ne3 o teme bubnnoreka [JOK
"A3oTcoaeprKalye opraHn4eckie coeTMHeHns" https://m.edsoo.ru/ce561bc7
OCHOBHBIC IIOHATUA XUMHUU BI)ICOKOMOJ'IeKy.TISIpHLIX

97 COEIMHEHNH U METOAbI X CUHTE3a — bubmmorexa [TOK

https://m.edsoo.ru/7aa63ebd
MOJIMMEPH3AIHS U TOJIUKOHICHCAIIHS

08 [TnacTmaccel. YTunuzanus u nepepadoTka bubnmoreka [JOK
MJacTUKa https://m.edso00.ru/82242e0f

99 DnacToMepbl: HaTypallbHbIN CHHTETUYECKUE bu6mmoreka [JOK
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Kay4dyku. Pe3una

https://m.edso0.ru/246103ec

Bomokna: HaTypaJlbHBIC, HCKYCCTBCHHBIC,

100 cunrerudeckue. IlomuMmepsl crienuaiLHOrO 1 Bubmorexa ITOK
’ p H https://m.eds00.ru/5963a601
Ha3HAYECHUS
[TpakTuueckas padora Ne 6. Pemenue
101 3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME 1 Bubmaorexa ITOK
" P 8 " https://m.edsoo.ru/3aebd77a
Pacrio3naBanue miacTMacc 4 BOJIOKOH
O00011eHrEe U cUCTEMAaTU3ALUS U3YUEHHOI'O
102 mare III;IIaJ'Ia 10 TEME "BBICOKL(I)MOJICI}:I JISIPHBIE 1 bubnmorexa LHOK
P " y P https://m.edso0o.ru/6a22ble8
COEIUHEHUSI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
w/n Tema ypoka B Konrpoabusie IIpakruyeckme  00pa3oBaTejbHbIE
cero
padoTbI padoTbI pecypcnl
1 AtoMm. CocTaB aTOMHBIX sAJiep. XUMUYECKUN 1 bubnmnoreka HOK
aneMeHT. M30TorbI https://m.edsoo.ru/59c112ee
5 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnuoreka [{OK
KBAaHTOBBIC UKCIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMU4eCKux 3J1eMeHTOB (S-, p-, d-, 1 bubmmoreka [JOK
f-onemenTsl) https://m.eds00.ru/61294af9
4 Pacrnipenenenuie 31eKTpOHOB 110 aTOMHBIM 1 bubnuoreka [IOK
opouTanim https://m.edsoo.ru/f5f750fe
5 DNeKTPOHHBIE KOH(UTYpAIIMN aTOMOB 3JIEMEHTOB B 1 bubnuorexa [JOK
OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUU https://m.edsoo.ru/8149e846
6 DIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubmuorexka [IOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Tepnoanueckuii 3axoH u [lepnoanueckas cucrema
7 xumudeckux sneMeHnToB . 1. Menaeneesa, cBsi3b € 1 bubmmorexa [JOK
. o A ’ https://m.eds00.ru/16957c01
COBPEMEHHOM TeOpuel CTpOeHUs aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX
8 AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U 1 bubmorexa [JOK
pasy P https://m.edsoo.ru/f8468927
CJIOXHBIX BEIIIECTB IO TPYIIaM H IeproiamMm
bubnunorexa LIOK
9 CuctemaTuzanus ¥ 0000IIeHNEe 3HAHKUH 110 TeMe 1
. H https://m.edsoo.ru/8fad2942
Bugsl xumuueckoii cBsi3u. MexaHu3MBbI
. bubmuorexa [{OK
10 o0pa3oBaHUs KOBAJIGHTHOM CBs3U. Bomopoanas 1

CBA3b. MC)KMOJ'ICKYHSIPHBIC B3aHMOJCHCTBUS

https://m.edsoo.ru/5a8072af
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BanenTtHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB.

11 CBs13b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX bubmmorexa LIOK
P PYKLYP 4 https://m.eds00.ru/3d2ca093
FEOMETPUUYECKUM CTPOCHUEM
12 IIpencraBieHuss 0 KOMIUIEKCHBIX COECIUHEHUSX: bubmunoreka [JOK
COCTaB M HOMEHKJIATypa https://m.edso00.ru/8c66b12a
BemiectBa MONEKyISPHOTO U HEMOJIEKYJISIPHOTO
13 cTpoeHus. TUIbI KPUCTAIITUYECKUX PELIETOK U bubmmorexa [JOK
p . ' p p https://m.edso00.ru/e167635b
CBOICTBA BEIIECTB
14 [TonsiTre o nucnepcHbIX cuctemax. [lpencrasnenue bubmmoreka [JOK
0 KOJUIOMIHBIX PacTBOpax https://m.edsoo.ru/da2c70e4
HcruaabIe pacTBOPHI: HACHIIIICHHBIE U
15 HEHAaCHIIIIEHHBIE, PACTBOPUMOCTD buGnuorexa [IOK
Y p : https://m.edsoo.ru/e9ccdd8d
Kpucraninoruapatst
16 Croco0bI BBIPAXKEHNS KOHIICHTPALIUK PACTBOPOB buGnuorexa [IOK
p p p P https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
17 ""MaccoBast J10Ji1 pacTBOPEHHOIO BenecTBa" brbmmorexa LTOK
\ P P . ’ https://m.edso0.ru/785e0ab4
MOJIIpHAs. KOHIICHTPAITUS
18 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX bubnnorexa [JOK
BEIIECTB https://m.edsoo.ru/bf9e108d
CucremaTu3aiys U 0000IIeHHEe 3HAHUN TI0 TeMe
"Crpoenue atoma. [leproanuecknii 3aKoH u
bubnmnorexa LIOK
19 [Teproauyeckas cucreMa XUMUYECKUX SJIEMEHTOB
https://m.edsoo.ru/8d2c6a3a
JA.N.MengeneeBa. CTpoeHHE BEIIECTBA.
MHoroo6pa3ue BemecTs.
KonTtponbHas padora Nel no remam "Ctpoenue
. bubnuotexa [JOK
20 atoma. [lepuoanueckuii 3akoH u [lepuoanueckas

CHUCTEMA XUMHUYCCKHUX DJICMCHTOB I[ .

https://m.edsoo.ru/70a60aa4
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Menneneesa", "CtpoeHue BeliecTna.
MHuoroo6pa3ue BemiecTs"

Knaccudukanus XUuMHYECKUX PEaKIHii B
HEOPraHMYECKOM U OpraHM4ecKON XUMHUHU. 3aKOH

bub6nmoreka [IOK

21
COXPAHEHHUS MACChl BELLECTB; 3aKOH COXPAHEHUS U https://m.eds00.ru/6335cdd2
IIPEBPALIEHMS] SHEPTUN IIPU XUMHUECKUX PEAKLMIX

99 Tennobie 3 PEKTH XUMHYESCKUX PEaAKITHi. bubnmnoreka HOK
TepMoxXxuMHUUYECKHE YpaBHEHHUS https://m.edsoo.ru/d1db86da

93 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX peaklui Bbu6moreka [JOK
Y TEPMOXMMUYECKUM YPAaBHEHUSIM https://m.edso0.ru/87b13954

24 CKopoCTh XUMHUYECKOM peakIuu, €€ 3aBUCUMOCTD https://foxford.ru/wiki/himiya
OT pa3iu4HbIX (akTopoB. KaTanms u KaTaau3aTropsl /skorost-himicheskoy-reaktsii

25 ['oMoreHHbIe U reTeporeHHble peakuu https: ffoxford. rufuiki/hirmiya

p peardtl [klassifikatsiya-reaktsiy

[Tpaktuyeckas padora Ne 1 mo Teme "Bnusinue

26 A3TMUYHBIX (DAKTOPOB HA CKOPOCTH XUMUYECKOM brbmmorexa [IOK
P " P P https://m.edsoo.ru/1facaldl
peakuuu

97 OO6patumble U HEOOpAaTHMBbIE peakuu. XUMHUECKOe bubmmoreka HOK
paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuueckas padora Ne 2 no Teme "BnusiHue

28 A3JIMYHBIX (DPAKTOPOB HA MOJIOKEHNE XUMUYECKOTO bubmmorexa [JOK
P N P https://m.edsoo.ru/3bf34e17
paBHOBECHS

29 OnexrponauTHueckas auccouuanus. CUIbHbBIE U bubmuorexa [IOK
cinadbie AMEeKTPouThl. CTeeHb TUCCOLUAIIUU https://m.edsoo.ru/5f766bdf
Honnoe npoussenenune Boasl. Cpena BOAHBIX

30 acTBO 01:) Bonopoansiii HOK%:TGHL (pH) bubmorexa [TOK
p POB. B0A0pOA p https://m.edso0.ru/3966ca89
pacTBopa

31 I'mpponus coneit. Peakiuu, npoTekaromue B bu6muoreka [JOK
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pacTBOpax 3JIEKTPOIIUTOB

https://m.edsoo.ru/09d5a9bd

32 [TpakTrueckas padora Ne 3 o teme "XumMuyeckue bubnmnoreka HOK
peaKIu B pacTBOPAX JIEKTPOIUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHMCIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH. bubmmoreka [JOK
BaxHelilne OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 MeTto/1 351IEKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Bbu6muoteka [JOK
Oananca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB bubmmorexa LIOK
https://m.eds00.ru/93fb97d2
36 Pemenue 3a1a4 pa3nuyHbIX THIIOB bromrorexa LIOK
https://m.eds00.ru/5a859d16
37 Pemenue 3a1ayu pa3audHbIX TUIIOB bubmorexa [IOK
https://m.edsoo.ru/5afa265d
38 CucremaTu3anus ¥ 0000IICHUE 3HAHKH 110 TeMe bubnuorexa [{OK
"Xumuueckue peakiuu' https://m.edsoo.ru/c161eb85
KonTponbnas padora Ne2 no teme "Xumuueckue bubmuotexa [IOK
39
peakiuu" https://m.edsoo.ru/a8a0a930
ITonoxxenue HemeTauioB B Ilepuoauueckoit
40 cucreme xuMuueckux aemeHToB /. . Menneneesa bubnnorexa [JOK
¥ 0COOCHHOCTH CTPOEHUS UX aTOMOB. Du3nyeckue https://m.edsoo.ru/8ca2dcad
CBOMCTBA HEMETAJIJIOB
41 AnoTponusi HEMETaIoB (Ha IpUMepPe KUCIOPo/a, bubnuotexa [JOK
cepsl, pocdopa u yrieposa) https://m.edsoo.ru/ef92¢c91c
42 Bonopon: monyuenne, puznueckre 1 XUMUIECKHE bubnmoreka [JOK
cBoiicTBa. ['mapuas https://m.edsoo.ru/0aa8f613
43 lanmorensl: HAXOXIEHHUE B IPUPOE, CIIOCOOBI bubmmoreka [JOK
noyry4eHus1, GU3NIeCKue 1 XUMHIECKUE CBOMCTBA https://m.edso0.ru/4e223795
44 l"anorenoBonopoasl. Baxuelimue Bbubmuotexa [JOK
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KHCJIOpOACOACPIKAINEC COCAUHCHN A I'aJIOTCHOB

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

JlabopatopHble U MTPOMBIIITICHHBIE CIIOCOOBI

bu6nmmoreka [IOK

45 oaydye ajioreHos. 11 E€HEHHE TraJIoTeHOo
HOAYHEHI T . FEHOB. LIPHMEHCHHUC raIoreHoB 1 https://m.edsoo.ru/6971aca4
AX COEIUHEHUNA
46 [TpakTuueckast pabota Ne 4. Pemenue bubmmoreka [JOK
AKCIEPUMEHTAIBHBIX 33714 1o Teme "["amorennr" https://m.edsoo.ru/8b26fecd
Kucnopoa: maboparopHbie 1 IPOMBIILIICHHBIC
bubnunoreka LIOK
47 CrocoObl MoMy4YeHus, PU3NUECKHEe U XUMHUECKUE
_ https://m.edsoo.ru/c8abc36a
cBoricTBa. O30H. [I[puMeHeHne KUCIOpoia U 030Ha
bubnunoreka LIOK
48 OKcHUIBI U TIEPOKCHUIBI
a p A https://m.edso0.ru/5¢c8816a0
49 Pemenne 3ama4 pa3IuyHbIX TUIIOB bubmorexa HOK
Aadp https://m.eds00.ru/2b6d8bab
50 Cepa: Hax0XJIEHHUE B MPUPOJIE, CITIOCOOBI bubmmoreka [JOK
nonyueHusi, GU3NYECKUE U XUMUIECKIE CBOMCTBA https://m.edsoo.ru/46afae16
bubmmoreka IIOK
51 CepoBoJIopoa, CYIb(HUIBI
POBOZIOPOZ, CyIbhIA https://m.edso0.ru/7¢875999
59 Kucnoponconepskamme coeIMHEHNS CEPBI. bubmmoreka HOK
Oco06eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktuueckas padora Ne 5. Pemenue
53 JSKCHEPUMEHTANILHBIX 3a1a4 1Mo TeMe "Cepa u eé bubmorexa LOK
P " P https://m.edsoo.ru/0afb05e4
COEIHEHNS
A30T: Hax0XIE€HHE B IPUPOIE, CIIOCOOHI
54 MMOIYYECHHUS (1)1/131/1%01(156 II/)I XUMHYECKHE CBOICTBA bubnnorexa [JOK
i ’ ' https://m.edsoo.ru/badd2255
AMMUaK, HUTPHJIBI
Kucnopoacoaep:xairie coeIMHEHNS a30Ta. but6mmorekxa [IOK
55 N .
OCco0EHHOCTH CBOMCTB a30THOM KHUCIOTHI https://m.edsoo.ru/e2965afe
56 [IprumeHeHue a30Ta U €ro COeIMHEHUU. A30THbIE bubnuotexa [JOK



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
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
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

ynoopeHus https://m.eds00.ru/129f5059
®ocdop: HaxXOXKIEHHE B IPUPOAE, CIIOCOOBI
dop A PHPOA N bu6nmmoreka [IOK
S7 MOJTy4eHUs1, PU3NIECKUE M XUMUIECKIE CBONCTBRA.
https://m.edsoo.ru/9a6b43ec
®ocounasl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxaiire KUCIOTHI. bubmmoreka [JOK
Conu dochopHOil KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dpocdopa u ero coeqMHEHUH. Bbu6muotexa [JOK
®ochopubie ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuyeckas pabora Ne 6. Pemenue
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T H bubmmorexa [JOK
P g https://m.edso00.ru/8175ac3f
docdop u ux coequHeHU"
VYrnepoa: HaxoXkJIeHUE B MPUPO/IE, ATUIOTPOITHBIE
61 MoauduKaIu; GU3NIECKUE U XUMHICCKUE bubmorexa HOK
Hu HHI https://m.edsoo.ru/1eb19f9e
CBOICTBa, MPUMCHCHHE
62 Oxkcun yrnepona(ll), okcun yrnepona(lV), yronpHas bubmuoreka [IOK
KHUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemienue 3agau pa3nuyHbIX TUIIOB bubmorexa LOK
Aatp https://m.eds00.ru/6029b609
64 Kpemuwnii: HaxoxaeHre B IPUPOE, CIIOCOObBI bubmuoreka [IOK
nonyueHus1, GU3NYECKUE U XUMUIECKIE CBOMCTBA https://m.edso0.ru/143558ab
65 Oxkcua kpemuausi(1V), kpemHueBast KHCIIOTA, bubnnorexa [JOK
CUJINKATBI https://m.edso0.ru/3170e7b1
. bubnunorexa LIOK
[TpumeHeHre KpeMHUS U ero coennaeHni. CTeKIo,
66 T HONVICHIe. BHILL CTCKNA https://m.edsoo.ru/393cdac0
e » BUAL T https://m.edsoo.ru/5823cefb
67 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa [TOK
AP https://m.eds00.ru/b624f801
68 CucreMaru3anus 1 0000IIeHHE 3HAHUH 10 TEME bubnunorexa LIOK
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"HemeTamnnr" https://m.edsoo.ru/6e864db5
bub6numoreka [IOK
69 Kourpoabaasg padora Ne3 o teme "Hemerasmasr"
p p https://m.eds00.ru/d0484c76
AHanu3 pe3yinbTaToB KOHTPOJIBLHOU PabOTHI, bubnuoreka [JOK
70
KOPPEKIHs OMUO0K https://m.edsoo.ru/2b7e9510
[Tonoxxenue MmetaiioB B [lepuoanyeckoi cucreme
71 XUMHUYECKHUX d1eMEHTOB. OCOOEHHOCTH CTPOEHHUS bubnnorexa LHOK
' p https://m.eds00.ru/9839c16¢c
3JICKTPOHHBIX 000JI0YEK aTOMOB METAIJIOB
79 O6mue ¢puznyeckre CBOMCTBa METAILIOB. bubmmoreka [JOK
[IpuMeHeHne METaIJIOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bubnunoreka LIOK
73 Cmiasel MeTaan0B. Koppo3us meramios
pp https://m.edsoo.ru/42b872e3
74 Pemenne 3ama4 pa3IuyHbIX TUIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUH Psijl HAllPsSHDKEHUH METalljIoB. bubmmnoreka HOK
OO6mmue crnocoObl MOTYyYEHUSI METAIIIOB https://m.edsoo.ru/94eb377a
O61as xapakTepucTika MetauioB |A-rpynmsl
Ilepronueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.
76 Harpuii 1 xanuii: nonydyenue, puznueckue u bubmorexa LOK
p Ny yi ’ https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U NX COCTMHEHUI
O61mas xapaktepuctuka MmetamioB ||A-rpymmst
ITeproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
77 Maruuii 1 KanpIuil: noaydenue, Gundeckue u bubmorexa [IOK
L e ’ https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTMHEHNI
. .. bubmunoreka IHOK
78 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS 1

https://m.edsoo.ru/c74bfae9
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ANIOMHMHUN: TIOTydeHue, (Gu3ndecKue u

bu6nunoreka LIOK

79
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edso0.ru/0e79b266
AmMoTepHbIe CBOICTBA OKCHIA U TUIPOKCHIA
80 ATFOMUHUS, THIPOKCOKOMILIEKCHI AIIFOMUHUS, UX bubnnorexa LHOK
» THAP . https://m.eds00.ru/5d12d318
MPUMEHCHUE
81 Pemenue 3a1ay pa3nM4HbIX TUIIOB https://m.edsoo.ru/b624f801
[IpakTuyeckas padora Ne 7. Pemenue
82 SKCIIEpUMEHTAIbHBIX 3a7a4 110 TeMe ""MeTasuibl bubmorexa OK
P " https://m.edso0.ru/27a4af43
TJIaBHBIX MOATPYII
OO0m1as XxapakTepucTUKa METAIIIOB TTOOOYHBIX
83 noarpymn (b-rpymm) [lepuoanueckoii cucTeMbl bubnnorexa [IOK
Py Py P https://m.eds00.ru/610d7431
XAMHYECKHUX DJIEMEHTOB
84 ®dusnyeckue 1 XUMHYECKUE CBOMCTBA XpoMa U €0 bu6nunorexa LIOK
COEMHEHUH, UX IPUMEHECHHE https://m.edsoo.ru/9911bef3
85 Baxwuenimme coennHenus mapradna. llepmanranar bubmuoreka [IOK
KaJIis, €ro OKUCIUTEIbHBIE CBOMCTBA https://m.edso0.ru/039d69c8
®dusndeckue 1 XUMHYECKUE CBOMCTBA JKelie3a U €ro
86 coennuennii. [loyueHnne 1 MpUMeHEHNE CIIJIABOB bubnmorexa IOK
’ i P https://m.edsoo.ru/1b7f8741
Kenesa
87 du3nyeckrue U XUMUYECKHE CBOMCTBA MEJIH U ¢€ bu6nunorexa LIOK
COEIMHEHUH, UX TPUMEHECHHE https://m.edsoo.ru/2bc0f954
duznyecknue 1 XUMUUECKHE CBOMCTBA LIMHKA M €T0
88 COEINHEHUN, UX IPUMEHEHNE bubmmorexa TIOK
’ P ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIIEKCHI ITUHKA
[TpakTuueckast paborta Ne 8. Pemenue
89 SKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "MeTasuibl bubmorexa [JOK
P " https://m.edso00.ru/a6e352ea
MOOOYHBIX MOATPYIII
90 Pemenue 3amayu pa3auvIHBIX THTIOB bubnuotexa [JOK
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O0o001IeHNe U CHCTeMAaTU3alUs U3YIEHHOTO bubmmoreka [JOK
91
Marepuaiia rno reme "Metamuibt" https://m.edso0.ru/e91fe975
bubnunorexa LIOK
92 K 6ota Ne4 "M "
OHTPOIIRHA PaboTa ST HO Tene TMICTaLIH https://m.eds00.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON PaObOTHI, Bbu6mmoteka [JOK
93
KOPPEKIHSI OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumum B o0ecrieueHun yCTOMYUBOTO Pa3BUTHS
94 yenoBedecTBa. [IoHITHE 0 HAYYHBIX METO/IaX bubmmorexa [JOK
' i A https://m.eds00.ru/080fe1f0
WCCJICIOBAHHMSI BEIIECTB
HayuHble MpUHIMITBI OPTaHU3alUNd XUMHYECKOTO
95 POU3BOJCTBA. [IpoMBIIIIIEHHBIE CITOCOOBI bubmorexa LIOK
p a ’ pu https://m.edsoo.ru/2e45a44f
MOJTyYeHUs] BAXKHEHUIIINX BEIIECTB
96 XUMHYECKOE 3arps3HEHNE OKPYXKAIOIIEH Cpeibl U bubmmoreka [JOK
€ro MOCJIEICTBUA https://m.edsoo.ru/9f11bf51
97 XUMHUS U 310pOBbE yesnoBeka. JIekapcTBeHHbIE bubmuoteka [IOK
cpeacTBa https://m.eds00.ru/a6552721
08 Xumus nuim. Poiab XuMuu B 00ecIieueHnu bubnmorexa LIOK
MUILEBOM 6e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u nmapproMepHbie CpeicTBa. bubmuoreka [JOK
beiToBas xumus https://m.edsoo.ru/da42d5a9
100 XuMHus B cTpouTenbeTBe. BaxkHeime bubmuoreka [IOK
CTPOUTEIBHBIC U KOHCTPYKIMOHHBIE MAaTEPHUAJIBI https://m.eds00.ru/61e69003
101 XuMHs B CENbCKOM X03siicTBE. Oprannyeckue u bubnuotexa [JOK
MHUHepaJIbHbIEe YJ00peHUs https://m.edsoo.ru/fd39587d
102 CuctemaTtuzanus 1 0000IIeHNEe 3HAHHH 110 TeMe bubnuotexa [JOK

"MeToanl TO3HAHUS. XUMHUS U KU3HL"

https://m.edsoo.ru/db979c70
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus; yrinyonenHoe ooyuenue, 10 knacce/I"abpuensn O.C., [lonomapes
C.10., OctpoymoB WN.I'.; AkunonepHoe obmiecTBo "M3narenbcTBo
"IIpocsemienue"

Xumus; yrinyonennoe ooyuenue, 11 knace/T"abpuensn O.C., JIvicoBa I'.T;

AxknmonepHoe obuiectBo "U3narensctBo "lIpocBemenue”

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Xumus; yriyonenHoe ooydenue, 10 kinacc/I"adpuensa O.C., [Tonomapen
C.1I0., OctpoymoB WN.I'.; AkunronepHoe o6iiecTBo "M3naTenbcTBo
"I[Ipoceemenne"

Xumus; yrinyonennoe ooyuenue, 11 knace/T"abpuensa O.C., JIvicoBa I'.T;

AxkmmonepHoe obuiectBo "M3narensctBo "lIpocBemienue”

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://infourok.ru/

https://videouroki.net/

https://foxford.ru/
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