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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 denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx 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.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuyenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO OOecneunuTh 0011e00pa3oBaTEeIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalyuyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MOpeaMeTa «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 SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEeICTBAMH IIPEeIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0/I0B K (DOPMUPOBAHHUIO CONEPKATEIHHONW 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 YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHUE, 00s3aTEeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX 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 YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEr0 OO0IIero oO0pa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro nmpodeccuoHasIbHOro
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YKCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 MOJIYYeHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMUs» Ha YPOBHE YIITyOlIEHHOTO H3ydeHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeaMeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEIWYEHUA OOBbEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKH. M3ydeHue mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYECHHUS JUJIsl KJIACCOB ONpEeaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuaia mo obmiei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHYECKOM OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
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 HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenuun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW PUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPI'UH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHHWS XUMUYECKUX pPEakLMil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M TPOOJEM COBPEMEHHON XUMHH, JJISI OOBSCHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM M MPOU3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SIBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TI0O3HABAEMOCTHU SIBICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO 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, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeZel0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToMa YIVIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, 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 cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj aikaHoB, o01Iast popMyiia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKHUHra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3alysl aTOMHBIX OpOuTalie yriepoda, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOTYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. [lonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopoabl (apeHsl). ['OMOTOTHYECKUU PsJ apeHOoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajioreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadorku. Crocoosl nepepaboTku HedTu:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YINIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COCIUHEHUSX. 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 KiIaccoB (oOeciBeuynBaHHEe OpPOMHONM WU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuekuusMu «Hedtb» n «Yrompey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHWE MOJIeKyJ (Ha mpuMepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUU 3aMEIICHUs, JerujpaTalid, OKHCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢upsl, HOMEHKIaTypa U n3omepus. OcoO0eHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthbl. [IpencraBienne o MexaHu3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzonbHOrO sAnpa. Puszmueckue cBoiicTBa ¢GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIMIibl. ['oMosIorudeckue psijpl ajibJIETHAOB U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHHE abJCTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CrIocoObl OTYyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W 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.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, H-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npuMenenue. [lomucaxapuapl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TcCoaep:xale OpraHunvecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

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

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHasi, BTOpUYHAs W TpEeTUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

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

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
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
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
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
BO3MOYKHOTO.

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

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

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

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

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
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
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU 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.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
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 PJIEMEHTHI.

["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. Haxoxnenue 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 mpupoje, CIOCoObl MOMydeHHs, (PU3UUYECKUE 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 TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €TI0
COCIVHEHNH.

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 JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYpPrus, UPOMETATTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

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 €€ YyCTpaHEHUSI.



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 COeAMHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
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/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA 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 o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLKIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI 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 0O6ecrieyeHuH SHEPreTUIeCKoi 0€30MacHOCTH.

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.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
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 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa Wi 00bEMa ra3oB MO MU3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE PACTBOPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHUYeCKOM XMMHM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJTUYHOCTb, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBa, HJCAIbHBIN Tra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, 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, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIILICHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'pPaXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTUHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1[ETIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON AESTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS 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, PEHICHUM YYEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BHITIOJIHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K HMCTOPUYECKOMY M HAYYHOMY HACIJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U NPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIluH, CBA3AHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHUs C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3adad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, 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, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COUUAIBHON CPEIbI;



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,

yOeXKIEHHOCTH B 0COOOW 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 OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

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



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

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 TOUCKOBBIX 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: TPUMEHATh MEXIpeAMeTHble ((pusnueckue 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 XO0A€ Auajiora W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
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 MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI 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



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HOH, MOJIeKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAHUS IS OTICIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(OpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICTUPOBAHNH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIUI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHUS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadaTsiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECTE W 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B O0ECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bhaKkTOJOTHYECKUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapakKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUI KPHUCTAUIMYECKON pEmETKA
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;

cOPMHPOBAHHOCTh ~ yYMEHHUH:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
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
JIPYTHUE); CAaMOCTOSITENLHO BHIOMPAaTh OCHOBAHMS U KPUTEPHH I KilacCU(PUKaIuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

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 W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOJACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B TPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOM  peakIuu, PpEIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pasnu4HON (opMe pe3ybTaThl IKCIEPUMEHTA, aHATM3UPOBATh U OICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIHUSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA KUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBol nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKH
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Oenon 11 1 1 https://resh.edu.ru/subject/29/10/
KapOonusbHble COeTUHEHMS: allbETU/IbI U
3.2 keToHbl. KapOoHoBbIe KUCIOTHL. ClIOKHBIE 21 1 1 https://resh.edu.ru/subject/29/10/

a¢upsl. XKupbr



https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3.3 YraeBoas 9 https://resh.edu.ru/subject/29/10/
Wroro no pazueny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BricokoMouiekysipHbIE COeTMHEHUSI 6 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
II
1.1 JAROH T L cPHOMIRCORA CHETCMA 9 1 https://resh.edu.ru/subject/29/11/
XAMUYECKUX deMeHToB /1. 1.
Menneneesa
.M 0
1.2 Cpoere eetiectsa. Mioroobpasne 11 1 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHYECKUE PEAKITUN 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemerannsl 31 1 3 ‘ https://resh.edu.ru/subject/29/11/
2.2 ‘ MeTais 23 1 2 ‘ https://resh.edu.ru/subject/29/11/
Hroro no paszneny 54
Pazgen 3. Xumus u :Ku3Hb
M . X
3.1 CTOAB TIOSHEATITE B XM, M1 9 https://resh.edu.ru/subject/29/11/
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 5 8
[MPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoymuecTso yacos Jara

JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KonTpoabHbl IIpakTHyecku H3Yy4Y€HH

o0pa3oBaTe/ibHbIE PECYPChI
n 0 e padoThlI e padoThl |

[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
MPEACTABJICHHUE O
MHOT'000pa3uu
OpraHUYECKUX
coeqnuenuitJI.P Ne 1
"O3HaKOMJIEHUE C

oOpa3amu https://resh.edu.ru/subject/
OPraHUYECKHX BEIIECTB 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
Y MaTepUalaMH Ha UX ac02-efb16fa49f6a?backUrl=%2F04%2F10

OCHOBE, OIIBITHI IO
MIPEBpAILEHUIO
OpPraHUYECKUX BEIIECTB
IIPU HarpeBaHUU
(nnaBneHue,
oOyTrianBaHuE U
ropexue)"
ONEeKTpOHHOE
CTPOEHHUE aTOMa

yriaeponaa (OCHOBHOE U https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
BO30OYXAEHHOE ac02-efb16fa49f6a?backUrl=%2F04%2F10

COCTOSIHHSI).

BajeutHrie



https://resh.edu.ru/subject/
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

BO3MO>XHOCTH aToma
yriaepoaa

XHUMHYeCcKas CBSI3b B
OpraHUYECKUX
COCIMHCHMSIX.
MexaHU3MBbI
oOpa3zoBaHHs
KOBaJIEHTHOM CBS3H,
CrocoOBI pa3phiBa
CBs3EH

Teopus crpoenus
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
ac02-efbl6fa49f6a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-
9dcf-20517ae4b52e?backUrl=%2F04%2F10

Buael nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAs.
ONEeKTpOHHBIE

3¢ (deKTh B MOJIEKyIIax
OpraHUYECKUX
coequHenuit JI.P. Ne 2
"KoHnctpynpoBanue
MOJIETIENH MOJIEKYT
OpPraHUYECKUX
BELIECTB".

https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-

9dcf-20517ae4b52e?backUrl=%2F04%2F10

[IpeacraBnenue o
KJIacCU(PUKAIINH U
cUCTEMaTH4eCcKas
HOMEHKJIATypa

https://lesson.edu.ru/lesson/726ee099-e1a9-410f-

b8be-b4ch589aead1?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

(IUPAC)
OpPraHn4Y€CKuX BEIIECCTB

Knaccudpukanus
peakuuii B
OPraHN4eCKOM XUMHH
KontponbHas padota
110 TeMe
"TeopeTnueckue
OCHOBBI OPTraHUYECKON
XUMHR"

AnkansI:
TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMCHKJIATypa U
HU30Mepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpPOEHHUE
Moueky.JI.P. Ne 3
"KadecTBeHHOE
oOHapyXeHHe
yTJiepoJia ¥ BOJopoja B
OpPTaHHYECKUX
BelrecTax"”

https://lesson.edu.ru/lesson/c19e6ffc-7d70-46¢c-
a9ee-ebfac27dead9?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/6151/start/14999
3/ https://lesson.edu.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

10

11

duznueckue u
XUMHUYECKUE CBOUCTBA
aJIKaHOB.

HaxoxneHue amkaHoB
B nipupoze. CriocoObt

https://lesson.edu.ru/lesson/4da31505-652d-4916-
9e7c-56e88b39bb24?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/4da31505-652d-4916-
9e7c-56e88b39bb24?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10

MOJIy4YECHUS U
IIPUMEHEHNE AJIKAHOB

12

13

14

[{ukmoankaHel: 00IIast
opmyua,
HOMEHKJIATypa
nu3oMepus,
0COOCHHOCTH CTPOCHUS
U XUMHYECKUX
CBOMCTB, CITOCOOBI
MOJIYYCHHSI U
IIPUMEHEHUE

Pemenue pacu€tHbix
3aJla4 Ha oTpeseNieHUue
MOJIEKYJISIPHOM
bopMmyIbI
OpPraHUYECKOTO
BElIEeCTBa 110
MacCOBBIM J0JSIM
aTOMOB DJIEMEHTOB,
BXOJAIIUX B €r0
COCTaB.
Cucrematuzanus u
0000111eHre 3HaHUH 110
TeMe

AJKEeHBI:
TOMOJIOTHYECKUH psf,
obmas popmyna,
HOMEHKJIATypa,
ANIEKTPOHHOE U

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-
b3ea-81la2be75c47a?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-
b3ea-81a2be75c47a?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/5412/start/21256
3/ https://lesson.edu.ru/lesson/4038171e-4158-
4bhd1-ae98-18dc1cfh9399?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CtpykTypHas u 1uc-
TpaHC-U30MepHs
AJIKCHOB

dusnyecKue u
XUMHUYECKHUE CBOKCTBA
ankeHoB. [ IpaBumno
MapkoBuukoBa.JI.P. Ne

https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-

15 4 "ObecuBeunBaHue 840b-70b5e8db71ae?backUrl=%2F04%2F10
OpOMHOM WIJIH NOJHOMN
BOJIbI, PaCTBOpA
nepMaHraHara Kaiaus'"

16 CrniocoOsl mostyueHus: u https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-
IIPUMEHEHNE AJIKEHOB 840b-70b5e8db71ae?backUrl=%2F04%2F10
[IpakTuueckas padbora

17 Ne 1 o teme https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
"[losrydyeHne aTUIIEHA U 9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
W3y4YEHUE ero CBOMCTB"

Pemenne pacu€rHbix
3a/1a4 Ha OINpEECICHUE

18 MOJIEKYJISIPHOU https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
(bopMmyIbI 9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
OpraHUYeCcKOro
BEILIECTBA
AJKangeHs!:

19 CONPSIKEHHBIE, https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
M30JIMPOBAHHBIE, ae01-a983b95b854a?backUrl=%2F04%2F10

KYMYJIMPOBAHHBIE.



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10

20

OcobeHHOCTH
AJIEKTPOHHOTO
ctpoenus.JI.P. No 5
"O3HaKOMJICHUE C
KOJUIEKIUSIMU
Kay4yKOB U pe3UHbI"

XUMHYECKHAE CBOMCTBA
COMPSOKEHHBIX JTUCHOB

https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
2e01-a983h95b854a?backUrl=%2F04%2F10

21

CriocoObl mostyueHus u
IpUMEHEHHE
aJIKaIneHOB

https://resh.edu.ru/subject/lesson/6152/start/15085
o/

22

ANKUHBIL
FOMOJIOTUYECKUH P,
obmras popmyina,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(bu3nueckue cBOCTBa

https://lesson.edu.ru/lesson/05¢c9a929-6741-4d7c-
84b5-009292468356?backUrl=%2F04%2F10

23

XHUMHUYECKHE CBOMCTBA
AIIKAHOB.

https://lesson.edu.ru/lesson/05¢c9a929-6741-4d7c-
84b5-009292468356?backUrl=%2F04%2F10

24

KauecTBeHHBIC
peakIu Ha TPOMHYIO
cBs3b. JI.LP. Ne 6
"O0ecrBeunBaHme
OpOMHO¥M WJIM HOTHOM
BOJIbI, pacTBOpa
repMaHraHaTa Kajus,
B3aNMMOJICHCTBHE

https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
84b5-0092924683567backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10

allCTHJICHA C
aMMHAa4YHbIM
PaCcTBOPOM OKCHIA

cepeopa(l))”

25

CriocoObI mostyueHust u
NPUMCHEHHE AJIKHHOB

https://lesson.edu.ru/lesson/05¢c9a929-6741-4d7c-

84b5-009292468356?backUrl=%2F04%2F10

26

27

28

Pemrenue 3agau:
pacu€rsl 110
YpaBHEHUIO
XMMHYECKON peakiuu

KonTponbnas pabota
no teme: "lIpenenbHbie
U HETIpeIeIIbHBIC
YTJIeBOOPOABI"
ApeHsl:
TOMOJIOTHYECKUH psf,
obmas popmyna,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIT
OeH30I1a ¥ TOJIyoJ1a, UX
¢u3nveckre CBONCTBA

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

29

XUMHUYECKHE CBOMCTBA
apEeHOB: PEaKIUU
3aMENICHN

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4?backUrl=%2F04%2F10

30

XUMHUYECKHE CBOMCTBA
apEeHOB: PEaKIuU
MIPUCOCTUHECHHS,

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10

OKHCJIEHHE TOMOJIOTOB
OeH3oia

31

32

OcobeHHoct
XUMHUYECKUX CBOMCTB
CTUpOJIA

Pemenue pacy€THbix
3a/1a4 Ha OINpeJEeIeHUE
MOJIEKYJISIPHOM
bopmybl
OpPraHUYECKOTO
BELIECTBa

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/7dada027-8448-418f-
b416-fhaledd4ab6d?backUrl=%2F04%2F10

33

34

35

36

37

CriocoObl nostyueHust u
IIPUMEHEHNE aPEHOB

I'eneTnueckas cBA3b
MEXy pa3InuyHbIMU
KJlaccaMH
YTJIEBOJOPOAOB
Pacuérnl 1o
YpaBHEHUSIM
XUMHUYECKUX PEaKIUH.
Cucremaruzanus u
000011IcHIE 3HAHUH 110
TeMe

[Ipuponusbii ras.
[TonyTHbIe HEDTAHBIE
rasbl

KamenHnslit yroas n
IIPOJYKTHI €70
nepepadboTKu

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-
97b8-983de535c44d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

38

39

40

41

42

43

Hed1b 1 ciocoOsl e€
nepepadoTKH.
[Ipumenenue
MIPOAYKTOB
nepepadboTKu
HepTu.JI.P. No 7
"O3HaKOMJIEHUE C
kosmekusiMu «Hedte»
U «YTOJIb»

I'enernueckas cBsA3b
MEXy pa3InuYHbIMU
KJIaCCaMH
YIJIEBOJIOPOJOB
I"anorenonpoun3BoaHbIE
yII1€BOAOPOIOB:
JJIEKTPOHHOE
CTPOEHHUE; peaKkI1
3aMEIleHMS TAJIOTeHa

JlelicTBHE 1Ien04Yer Ha
raJIOr€HIPOU3BOIHbIE.
BzaumopeiicTBue
JIATAJIOTCHAIKAHOB C
MarHveM U IIHHKOM
CucreMaru3anus u
000011IeHHE 3HAHUH 110
paznmeny
"YraeBogopobr"
KonTponbnas pabota
1o Teme "ApeHbl.

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

97b8-983de535c44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

97b8-983de535c44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

97b8-983de535c44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

97b8-983de535c44d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6¢919641-7956-4130-

b1fd-c7e71db395d7?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10

IIpuponusie
HCTOYHHUKHU
yIJI€BOA0OPOI0B"

44

IIpenenbubie
OJTHOATOMHBIE CITUPTHI:
FOMOJIOTUYECKUU PSI,
obmas hopmyia,
CTPOCHHE MOJIEKYI,
u3oMepus,
HOMEHKJIATypa,
Knaccuukanus,
¢buznyeckue
coiictBa.JI.P Ne 8
"PacTBOpUMOCTD
Pa3IMYHBIX COUPTOB B
Boze"

https://resh.edu.ru/subject/lesson/4769/start/15055
o/

45

XHUMUYECKUE CBOKCTBA
MPEeACIIbHBIX
0JIHOATOMHBIX
cuptoB.JI.P.Ne 9
"B3aumopeiictBue
ATaHOJIa C HATPHUEM,
OKHUCJIEHUE 3THIIOBOTO
CIupTa B aJIbJIETU]] Ha
packajaEéHHOW MEIHOMN
MIPOBOJIOKE, OKUCITIEHUE
ATUJIOBOTO CIIUPTA
JUXpOMaToM Kanus"

https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-

bf84-c04fad71694f?backUrl=%2F04%2F10

46

CriocoObI TTOTy4eHHS U

https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

IIPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

bf84-c04fad71694f?backUrl=%2F04%2F10

47

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1
u3zomepus,
0COOEHHOCTH
(hbUBUYECKUX U
XHUMHUYECKHX CBOWCTB

48

49

50

51

MHoroaTomMHbIe
CIUPTHIL:
ATWJICHIJIUKOIb
TIIMLEPHH, UX
(buznveckue u
XUMHYECKHE
cBomcTBa.JI.P.Ne 10
"Peaknus riounepuHa ¢
THJIPOKCHIOM
memu(11)"

CriocoObl nostyueHust u
MIPUMEHEHNE
MHOTOaTOMHBIX
CIIUPTOB

@DeHOo: CTpOoEHUE
MOJIEKYJIBI,
(bu3nueckre CBOMCTBA.
TokcuyHOCTH PeHOIa

XMMHUYECKUE CBOUCTBA
¢denona

https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/5727/start/15057
7/

https://resh.edu.ru/subject/lesson/5727/start/15057
7/

https://lesson.edu.ru/lesson/649883b8-7c5f-4116-
896e-10a2278b08f1?backUrl=%2F04%2F10

52

CriocoObl TTOTy4eHHS U

https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10

npuMeHeHue GpeHona

896e-10a2278b08f1?backUrl=%2F04%2F10

53

[TpakTrueckas padbota
Ne 2. Pemienue
HKCHIEPUMEHTATBHBIX
3aJa4 1o TeMe
"Crupthl 1 peHonbr"

54

55

KontposnsHas pabora
1o TeMe "CriupTel U
benonsr"

AJBJIETUIBI U KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUIBLHOM
IPYIIIBI;
TOMOJIOTHYECKHUE PSIJIBI,
obmas popmyna,
U30MEpHsI U
HOMEHKJIaTypa

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

56

Anbaeruabl U KETOHBI:
(bu3nyeckue CBOMCTBA;
peakuuu
MIPUCOEANHEHUS

https://lesson.edu.ru/lesson/8664h319-0ba3-4945-
b076-cb7ae5858b90?backUrl=%2F04%2F10

57

Peaknuu oxucieHus u
Ka4eCTBEHHBIE
PeaKIuy aJIbJICTHIOB U
ketoHoB. JI.LP.Ne 11
"KagecTBeHHBIC
peaxIuu Ha aabAeTUIbI
(c rugpokcuaoM
mruamMuHcepeopa(l) u

https://lesson.edu.ru/lesson/8664b319-0ba3-4945-

b076-cb7ae5858b90?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

THIPOKCHIOM
meau(I)"”

58

59

60

61

CriocoObI mosryyeHus
AJIBJACTU 0B 1 KETOHOB

OIHOOCHOBHEIE
npeAeIIbHbIC
KapOOHOBBIEC KHCJIOTHI,
0COOEHHOCTH CTPOCHHS
WX MOJICKYJ

H3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (puznyeckue
CBOMCTBA

XHWMHUYECKHE CBOMCTBA
MpeAeNIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX
kuciior.JI.P.Ne 12
"XUMHAYECKHE
CBOICTBA pacTBOpa
YKCYCHOM KHCJIOTHI"

https://lesson.edu.ru/lesson/8664b319-0ba3-4945-
b076-cb7ae5858b90?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

62

Oco0eHHOoCTH CBOMCTB
MYpPAaBbUHOM KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCJIOT

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

63

Oco0EeHHOCTH CBOWUCTB:
HereHeJ’ILHBIX H
apOMaTHYECKHX

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

64

65

KapOOHOBBIX,
JTUKapOOHOBBIX,
THAPOKCHKAPOOHOBBIX
KHCJIOT.
[IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

Ilonsarue o
MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT

Crioco0pl mostyueHus u

IIPUMCHCHHEC
Kap60HOBBIX KHCJIOT

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

66

Crnoxuble 3upsbL:
TOMOJIOTHYECKHM AL,
obmas popmyna,
U30MEpPHUs U
HOMEHKJIaTypa

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

67

duznueckue n
XUMHUYECKHE CBOMCTBA

3¢upoB

https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

68

Pemenne pacu€rHbix
3a/1a4: 110 YpPaBHEHHIO
XMMHYECKON PEaKInu,
Ha ONpeeTIeHue
MOJIEKYJISIPHOM
(bopmybI
OpPraHUYECKOTO
BEILECTBA



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

69

70

71

72

[TpakTuyeckas pabora
Ne 3. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ71a4 10 TEME
"KapOoHoBbIe
KUCIIOTHL. CI0>KHEIC
a¢upsr"”

JKupsr: ctpoenue,
(buznveckue u
XAMUYECKHE CBOMCTBA
(runpoinus)
Oco0eHHOCTH CBOMCTB
YKUPOB, COACPIKAITUX
OCTaTKH
HETpeeIbHBIX
KUPHBIX KUCTIOT.
Kups! B npupone
Mp11a Kak coiau
BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE
neuctaue. [lonstue o
CHHTETHYECKHUX

MOIOIHUX CPEACTBAX
(CMC)

https://resh.edu.ru/subject/lesson/5952/start/15063

1/

https://resh.edu.ru/subject/lesson/5952/start/15063

1/

https://resh.edu.ru/subject/lesson/5952/start/15063

1/

73

74

I'eneTnueckas CBI3b
YTJICBOJIOPOIOB U
KHCIIOPOJICOACPIKAIINX
OpPraHHYECKUX BEIIECTB

PacuéTel o



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

YPaBHEHUSAM
XUMHUYECKUX PEAKIUN

75

KontponsHas pabora
10 TEME:
"KapOoHuIbHBIE
COCJIMHCHHC.
KpOGoHOBBIE KUCTOTHI 1
UX MIPOU3BOIHBIC"

76

Oo6mas
XapaKTePUCTHKA
YTIIEBOJIOB U
KJIaccupUKaImsa
yIJIEBOIOB (MOHO-, JH-
1 TI0JIUCaXapHIbl)

https://resh.edu.ru/subject/lesson/6150/start/15068
7/

77

78

79

MoHocaxapub:
¢u3nueckue cBoiicTBa
¥ HAX0XKICHHE B
npupozne. JI.P.Ne 13
"BzanmopericTBrue
pacTBOpa IIIHOKO3BI €
THAPOKCHIOM
meau(I)"”
[IpuMeHeHue rioKo3bl,
e€ 3HaueHUE B
KH3HEACATCILHOCTH
opraHusma
Jucaxapusr:
caxapo3a, MaJbT03a 1
nakTto3a. Haxoxaenue

https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2e212d4d0?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/709ce43a-deb6-4281-

963b-01d2e212d4d0?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

B IIPUPOJIE U
IIPUMEHEHHE
J1icaxapuioB

80

81

[Tonucaxapupr:
CTpPOEHHUE
MaKpOMOJIEKYII,
(dbuznveckue u
XUMHYECKHE CBOICTBA,
npumMenenue JI.P Ne 14
"BzaumoneiicTBue
Kpaxmaja ¢ Hojom"
[TonsTue 06

HCKYCCTBCHHBIX
BOJIOKHax

https://resh.edu.ru/subject/lesson/5413/start/15071
4/ https://lesson.edu.ru/lesson/690fbb76-f94a-
4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-
bbbe-3d3ae748f716?backUrl=%2F04%2F10

82

83

84

Pemenne pacueTHbix
3aJa4 Ha ONpeseIeHNe
JIOJIY BBIX0J1a IPOAYKTa
peakuuu ot
TEOPETUYECKU
BO3MOXHOIO

Cucremaru3anus u
000011IeHIEe 3HAHU 110
pazneny
"Kucnoponcoaepxamiu
€ coeTMHEeHUs"
KonTponbhas pabora
o TeMe
"Kucnoponcoaepxamiu
€ OpraHu4YecKue

https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-
a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10

coenmuaeHud"

85

AMMHEBI:
KJIacCU(UKALIUS,
CTPOCHHE MOJICKYT,
obmrast popmyina,
HU30Mepus,
HOMEHKJIaTypa U
(u3HUYecKre CBOMCTBA

https://lesson.edu.ru/lesson/0c608a59-4c69-4481-

839e-9205f201b73e?backUrl=%2F04%2F 10

86

XUMHYECKHE CBOUCTBA
amdaruaecKkux
aMHUHOB

https://lesson.edu.ru/lesson/0c608a59-4c69-4481-

839e-9205f201b73e?backUrl=%2F04%2F 10

87

88

89

90

AHWIMH: CTPOEHHUE
aHUJIMHA, 0OCOOEHHOCTH
XUMHYECKHX CBOMCTB
aHUJINHA

CriocoObl nostyueHust u
pUMEHEHHE
anudaTuyeckux
aMHUHOB

AMUHOKHUCIIOTBI:
HOMEHKJIATypa U
nzomepusl, pusnueckue
cBoiicTBa. OTAENbHBIE
MpPeICTaBUTENH O~
AMUHOKHCIIOT

XUMHUECKHE CBOMCTBA
AMHUHOKMCIIOT, UX
OHOJIOrYEeCKOe
3HAUYCHHEC

https://lesson.edu.ru/lesson/0c608a59-4c69-4481-

839e-9205f201b73e?backUrl=%2F04%2F 10

https://lesson.edu.ru/lesson/0c608a59-4c69-4481-

839e-9205f201b73e?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/4743/start/15074

2/

https://resh.edu.ru/subject/lesson/4743/start/15074

2/



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

amMuHOKHCIIOT. CUHTE3
Y THJIPOJIN3 TICTITHIOB

91

benku kak npupoaHsie
MOJIUMEPBI; CTPYKTYPHI
6enxoB.J.P.Ne 15
"PacTBOpeHue 6e1IKoB
B BoJIE"

https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10

92

XUMHUYECKUE CBOUCTBA
oenkoB.JI.P. Ne 16
"

Jlenatypanus 0ejIKoB
MIPY HarPEBAHUH,
IIBETHBIC PEAKIIUU Ha
oenku"

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

93

94

95

A3zoTcoaepxaiue
reTePOLUKINIECKUE
COCIMHEHMS.
Hyxnennosbie
KHUCJIOTBI: COCTaB,
CTpPOEHHUE U
Ouosiornyeckas poJib

[IpakTuueckas padbora
No 4. Pemienue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o TemMe
"A3oTcoaepxaiiue
OpraHHYECKHe
coeqnHeHuA"

[IpakTuueckas pabota
Ne 5. Pemenune

https://resh.edu.ru/subject/lesson/6296/start/21258
9/



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

96

97

AKCIIEPUMEHTAIIbHBIX
3aJ71a4 10 TEME
"Pacrio3HaBanue
OpraHUYECKUX
coeTUHEHHI"

KontponsHas pabora
10 TEME
"A3zoTcoaepxaliune
OpraHUYECKUE
coenuaeHus"

OCHOBHBIE TTOHSTHUSA
XAMUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI U METObI
HUX CUHTE3a —
MOJIMMEpU3AIUs U
noimkonnencanus.J1.P
Ne 17 "o3HaKOMIICHHE C
oOpa3uamu NpUpOIHBIX
1 UCKYCCTBEHHBIX
BOJIOKOH, IIACTMACC,
Kay4yKoB"

https://resh.edu.ru/subject/lesson/6095/start/15082

3/

98

IImacTmaccel.
Yrunuzauus u
nepepaboTKa MiIacTuka

https://resh.edu.ru/subject/lesson/6095/start/15082

3/

99

DnacToMepsl:
HaTypaJIbHBIN
CUHTETHYECKHE
Kayuyku. Pe3una

https://resh.edu.ru/subject/lesson/4777/start/17053

6/



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

100

101

102

Bouokna:
HaTypaJIbHEbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumepsl
CHEIUATBLHOTO
Ha3HA4YCHUS

[IpakTrueckas paboTa
Ne 6. Pemenue
AKCIICPUMEHTATbHBIX
3aJ1a4 I10 TeME
"Pacrio3naBanue
IUIACTMACC ¥ BOJIOKOH"

O06006111eHE U
CUCTEeMaTH3aIus
M3YYCHHOTO MaTepuaia
10 TEME
"BbICOKOMONEK YIS PHBI
e coenuHeHus"

https://lesson.edu.ru/lesson/45b81dac-acba-440e-
99e3-14c3ba78050a?backUrl=%2F04%2F10

https://resh.edu.ru/subject/lesson/5452/start/15079

6/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

11 KJIACC

No Koan4yecTBO 4acoB Jlara
JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
n/  Tema ypoka Bcer Konrpoabn  Ilpaktuuyeck  H3Yy4eH pecypenr
I 0 ble padoThI ue padoTsbl us
AromMm. Cocras
ATOMIIBIX ﬁﬂfp' 1 https://resh.edu.ru/subject/lesson/6479/start/150989/
XuMHUYIeCcKHuit
asieMeHT. M30ToIb!
Crpoenue
ANEKTPOHHBIX 1 https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-
000JI0YEK aTOMOB, 5155d30a45fa?backUrl=%2F04%2F11
KBAHTOBBIC UHCJIA
Knaccudukanus
XUMHYICCKHIX 1 https://lesson.edu.ru/lesson/20b1df2e-6¢ce4-435b-b6dc-
3JIEMEHTOB (S-, p-, d-, 5155d30a45fa?backUrl=%2F04%2F11
f-a1eMeHTHI)
Pacnipenenenue
. Kf HH .- 1 https://lesson.edu.ru/lesson/20b1df2e-6¢ce4-435b-b6dc-
HICKTPOHOB TI0 5155d30a45fa?backUrl=92F04%2F11
ATOMHBIM OpOUTAISIM
ONEKTPOHHBIE
KOH(UTypanuu
ATOMOB STCMCHTORB B 1 https://resh.edu.ru/subject/lesson/5911/start/151053/
OCHOBHOM M
BO30YXIEHHOM
COCTOAHNHN
) .
JICKTPOHHDIC 1 https://resh.edu.ru/subject/lesson/5911/start/151053/
KOH(HUTypanuyu HOHOB.



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/

DNEeKTPOOTPULIATENbH
OCTb

10

11

Ilepuonnueckuii
3aKOH U
[Iepnonnueckas
CHUCTEMa XUMUYECKUX
snemenToB 1. U.
Meneneena, CBA3b C
COBpPEMEHHOM Teopuei
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH
WU3MEHCHHS CBOWCTB
XUMHYECKHX
AJIEMEHTOB U
00pa3yeMbIX UMH
MMPOCTBIX U CIIOKHBIX
BEILECTB 110 TPyIam
U [epuoiam

KonTponbnas pabota
no teme"CTpoeHue
atoma. [I3.IICXD"

Buasl xumuueckoi
CBsI3U. MexaHu3Mbl
o0pa3oBaHuUs
KOBAQJIEHTHOM CBSI3U.
Bonopoanas cBsi3b.
MeKMOoneKyIIsipHbIe
B3aNMOJICHCTBHSA

BanedtHocTh U

https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-
7375c¢3d033e9?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-

£dad962608fb?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-

180fc6b720fe?backUrl=%2F04%2F11

https://resh.edu.ru/subject/lesson/6332/start/151021/



https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/

12

13

BAJICHTHBIC

BO3MOXXHOCTH aTOMOB.

CB3b 2JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C
UX T€OMETPHUYECKUM
CTpPOEHUEM

IIpencraBnenus o
KOMIIJIEKCHBIX
COEIMHEHHAX: COCTAB
¥ HOMEHKJIaTypa

Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHus. Tursl
KPUCTAJUIMYECKUX
PELIETOK U CBOKCTBA
BemecTB.JI.P Ne 1
"Monenu
KPUCTAJUTMYECKUX
pemeéTox”

https://resh.edu.ru/subject/lesson/5581/start/151081/

14

ITonsiTue o
JIICITEPCHBIX
CHUCTEMAX.
IIpencraBnenue o
KOJUIOUTHBIX
pacTBOpax

https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-

69903109f968?backUrl=%2F04%2F11

15

HcTtrHHEBIE pAaCTBOPHI:
HACBIIICHHBIE U
HEHACBILICHHBIE,

https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-

69903109f968?backUrl=%2F04%2F11



https://resh.edu.ru/subject/lesson/5581/start/151081/
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11

pPacTBOPUMOCTb.
Kpucrannoruapatst

16

17

CriocoOb! BEIpaKEHHS
KOHIICHTpallUU
pacTBOpOB

Penrenue 3amau ¢
HCIOJIb30BaHUEM
IOHATHH ""MaccoBas
JI0JIs1 PAaCTBOPEHHOIO
BemiecTna',
"MoJisipHas
KOHIIEHTpanus"

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-

860434145f57?backUrl=%2F04%2F11

19

CucremaTtuszanus u
000011IeHrEe 3HAHUI
no Teme "Ctpoenue
BEIICCTBA.
MHoroob6pasue
BelecTB"

20

KonTponbnas pabota
o Teme"CTtpoeHue
BEIIEeCTBA.
MHoroob6pasue
BelecTB"

21

Knaccudukanmst
XUMHYECKUX PEaKIui

https://resh.edu.ru/subject/lesson/4938/start/151107/

https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-



https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

22

23

24

25

B HEOPraHUYECKON U
OpraHUYECKON XHUMUH.
3aKOH COXpaHEeHUs
Macchl BELIECTB;
3aKOH COXPAHEHUS U
MIPEBPALLCHUS
SHEPIruu Mpu
XAMHYECKHUX
peaKumsax

Tennosie 3 PeKThI
XAMHYECKUX PEaKIUM.
Tepmoxumuueckue
ypaBHEHUS

Brruucnenus mo
YpaBHEHUSM
XUMUYECKHUX PEaKLui
Y TEPMOXUMHYECKUM
YpaBHEHUSIM

CxkopocTb
XUMHUYECKON PEaKIINH,
€€ 3aBUCUMOCTb OT
pa3IUYHBIX (PAKTOPOB.
Karanus n
katanuzatopsel. JI.P Ne
2 " Paznoxenue
NEPOKCH]IA BOIOPOAA
B IIPUCYTCTBUU
KaranusaTopa"

I"'oMmorenHEIe U

cc7bca9e8a0c?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-

cc7bca9e8a0c?backUrl=%2F04%2F11

https://lib.myschool.edu.ru/content/41

https://lesson.edu.ru/lesson/fOch5def-307e-4575-89d0-

86041b603655?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/fOch5def-307e-4575-89d0-



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lib.myschool.edu.ru/content/41
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

reTepOoreHHbIC
peakIuu

86041b603655?backUrl=%2F04%2F11

26

[IpakTuyeckas pabora
Ne 1 o Teme
"BnusiHue pa3inyHbIX
(akTOpPOB HA CKOPOCTH
XUMUYECKON
peakun"

https://content.edsoo.ru/content/media/lab _content/46/ind

ex.html#/

27

O6parumbie u
HeoOpaTuMble
peakuur. XuMHU4ECKOe
paBHOBeEcHE

https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04%2F11

28

[IpakTuyeckas pabora
Ne 2 o reme
"BnusiHue pa3nnyHbIX
¢dakTopoB Ha
HOJIOKEHHE
XUMHUYECKOTO
paBHOBeCHS"

29

30

DIEeKTPOTUTHIECKAS
JICCOIHAIS.
CuibHEIC U ca0bIe
AJIEKTPOJIUTHI.
CrencHb
quccoranmu.JI.P. Ne
3 "IIpoBenenue
peaKuuii HOHHOTO
obmena"

HNonuoe

https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-
6e027b0756457backUrl=%2F04%2F11

https://resh.edu.ru/subject/lesson/5912/start/92791/



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://content.edsoo.ru/content/media/lab_content/46/index.html#/
https://content.edsoo.ru/content/media/lab_content/46/index.html#/
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5912/start/92791/

31

MIPOU3BEICHUE BOJIBI.
Cpena BOAHBIX
PacTBOPOB.
Bonopoansrit
nokazatenb (pH)
pactBopa

I'maposnus cosneil.
Peakuuun,
MIPOTEKAIOIINE B
pacTBopax
aneKkTpoauToB.JI.P.Ne
4 "Onpenenenue
Cpelbl PaCTBOPOB C
ITOMOIIILIO
WHJIUKATOpOB"

https://resh.edu.ru/subject/lesson/5912/start/92791/
https://content.edsoo.ru/content/media/lab _content/48/ind

ex.html

32

[IpakTnueckas padbora
Ne 3 o Teme
"Xumuueckue
peakuuu B pacTBOpax
JJEKTPOJIUTOB"

33

OKHUCIUTENILHO-
BOCCTAaHOBHUTEIILHBIE
peakuun. Baxueiimme
OKHCIIUTENN U
BOCCTAHOBUTEIIN

https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11
https://content.edsoo.ru/content/media/lab _content/45/ind

ex.html#/

34

35

MeTto1 37EKTPOHHOTO
(37I€KTOHHO-MOHHOT0)
OanaHca

DneKTpoan3

https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

https://resh.edu.ru/subject/lesson/3523/start/151161/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://content.edsoo.ru/content/media/lab_content/48/index.html
https://content.edsoo.ru/content/media/lab_content/48/index.html
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://content.edsoo.ru/content/media/lab_content/45/index.html#/
https://content.edsoo.ru/content/media/lab_content/45/index.html#/
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3523/start/151161/

PacTBOpPOB U
pacIUIaBOB BEILECTB

https://lesson.edu.ru/lesson/32e5edc9-ch82-4f4a-ad5e-
4f56bc7el4ed?backUrl=%2F04%2F11

36

37

38

39

40

Pemenne 3amaq Ha
HaXO0KIEHNE MaCChI
BEILIECTBA WK 00bEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY
BEILIECTBA, MACCE HIIH
00BEMY OIHOTO U3
Y4YaCTBYIOIIHMX B
peaKIuy BEIIeCTB

Penienue 3a1a4 Ha
HAXO0XKJICHUE MaCChI
(00BEMa, KomMuecTBa
BEIIIeCTBA) MPOAYKTOB
PEaKIim, €CITU OHO
U3 BEIIECTB UMEET
IPUMECH

CucreMaruzaiys u
00001IeHNe 3HAHUI
o TeMe "XUMHYECKHUE
peakun"

KonTponsHas pabora
o TeMe "XUMHUYECKHUE
peakuun"

ITonoxxenue
HEMETAILJIOB B
[lepuonnueckon
CHCTEME XUMHYCCKUX

https://resh.edu.ru/subject/lesson/5939/start/151320/



https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5939/start/151320/

41

42

43

44

45

anemenTtoB Jl. U.
Meupeneena u
0COOEHHOCTH
CTPOCHHUSI KX aTOMOB.
duznyeckre cBOMCTBA
HemeTaioB.JI.LP Ne 5
"N3yuenue oOpas3os
HEeMeTaJIoB"

AunnoTponust
HEeMeTasuIoB (Ha
npuMepe KUCIopoia,
cepsl, pochopa u
yriepojia)

Bopopona: nonyuenue,
¢dusnueckue u
XUMHYECKHE
cBorcTBa. ['mapuasl

I"anorensr:
HaXO0XXJICHHE B
HOpUpPOJE, CIIOCOOBI
MOJTyYeHus,
buznueckue u
XUMUYECKHE CBOWCTBA

I'anorenoBonoponsl.
Baxneiimme
KHUCJIOPOJCOAEPKAIIN
€ COEIMHEHUS
rajoreHoB

JlaGopaTopHsble u

https://resh.edu.ru/subject/lesson/5913/start/151347/

https://content.edsoo.ru/content/media/lab _content/42/ind

ex.html

https://lib.myschool.edu.ru/content/1371



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://content.edsoo.ru/content/media/lab_content/42/index.html
https://content.edsoo.ru/content/media/lab_content/42/index.html
https://lib.myschool.edu.ru/content/1371

46

47

48

IMPOMBIIIJICHHBIC
CIOCOOBI OTyYeHUSs
rajoreHoB.
[Ipumenenue
rajoreHoB U UX
COEIMHEHUI

[TpakTrueckas pabota
Ne 4. Pemienue
SKCIIEPUMEHTAIBHBIX
3a/1a4 1o Teme
"T"asiorens"
Kucnopon:
nabopaTopHbIE U
MIPOMBIIIJICHHbBIE
CHOCOOBI MOTYYEeHHUS,
¢buznueckue u
XUMHUYECKHE
cBoiicTBa. O30H.
[IpumeHeHne
KHUCTIOpOJia U
o30Ha.JI.P.Ne 6
"T"openue cepsl,
docdopa, xenesa,
Marsusi B kuciopoze"

OKCI/I,[[BI " IEPOKCUIBL

https://content.edsoo.ru/content/media/lab content/41/ind

ex.html#/

https://lib.myschool.edu.ru/content/14809

49

Pemenne 3amau
PA3JIMYHBIX THUIIOB Ha
HAXO0XICHUE MacChl
(00BEMma, KomMUecTBa



https://content.edsoo.ru/content/media/lab_content/41/index.html#/
https://content.edsoo.ru/content/media/lab_content/41/index.html#/
https://lib.myschool.edu.ru/content/14809

50

51

52

BElIECTBA) IPOIYKTa
pEeaKIMM, €CIId OJTHO
W3 BEIIECTB JaHO B
BHJIC PacTBOpa ¢
onpeacnEHHON
MacCOBOM JojeH
pacTBOPEHHOTO
BEIICCTBA

Cepa: Hax0XKJICHHE B
MIPUPOJIE, CTIOCOOBI
MOJTyYeHUS,
dusnveckue u
XUMHYECKHE CBOICTBA
CepoBojopos,
CyAb(UIBI
Kucnoponconepxanm
€ COSMHEHHUSI CEpBhI.
OCoOEHHOCTH CBOICTB
CEpPHOM KUCIIOTBI

https://resh.edu.ru/subject/lesson/5913/start/151347/

53

[IpakTnueckas padbora
Ne 5. Pemienne
HKCIIEPUMEHTATBHBIX
3azna4d o teme "Cepa
u e€ coenuHeHus"

54

A30T: Hax0XKIEHHE B
pUPOJIE, CIIOCOOBI
HOJy4eHus,
duznueckue u
XUMHUYECKHE



https://resh.edu.ru/subject/lesson/5913/start/151347/

CBOIicTBa. AMMHaAK,
HUTPUIBI

55

Kucnoponconepxanm
€ COCIMHCHMS a30Ta.
OC00OCHHOCTH CBOICTB
a30THOM KHUCJIOTHI

56

57

[Ipumenenue a3ota u
€ro COeAMHEHU M.
A3oTHBIE yIOOpeHHS

docdop: HaxoXKaAECHUE
B IIPUPOJIE, CIIOCOOBI
HOJIy4eHus,
dusnueckue u
XUMHUYECKHE
cBoiictBa. @ochunpl u

dbochun

https://resh.edu.ru/subject/lesson/5913/start/151347/

58

59

60

Oxcunpl pocdopa,
dbocdopconepxaiiue
kucyoTel. Conun
(dhochopHON KUCIIOTHI

IIpumeHeHune
docdopa u ero
COCTUHEHUN.
®dochopubie
yaoOpeHust
[IpakTuyeckas pabora
Ne 6. Pemenne
AKCTIEPUMEHTATBHBIX
3aga4 1mo treMe "A30T



https://resh.edu.ru/subject/lesson/5913/start/151347/

u Gocop u ux
coenuHeHus"

61

62

Yraepoa: HaX0XKICHUE
B IIPUPOJIC,
AJUTOTPOITHBIE
Moudukanmm;,
buzndeckue u
XUMHYECKHUE
CBOICTBA,
pUMEHCHHE

Oxcup yriepoxaa(ll),
okcu yriepoaa(lV),
yroJjibHasi KUCIIOTa 1
e€ conm

63

64

65

Pemenue 3agad na
HaXOXXJCHHE JI0JIN
BBIX0/J1a MPOJIyKTa
peaKkuuu ot
TEOPETUYECKU
BO3MOXHOT'O
Kpemnnii:
HaXO0XXJICHHE B
pUpPOJE, CIIOCOOBI
HOJy4eHus,
dusnueckue u
XUMUYECKHE CBOWCTBA

Oxcun kpemuus(1V),
KPEMHHEBasi KUCIIOTA,
CHITUKATBI




66

67

[IpumeHeHnne kpemMHus
U €r0 COCTUHEHUH.
CrexJio, ero
MOJTy4YCHHE, BUJIbI
CTEKJIa

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

68

69

Cucremarusanuus U
000011IeH1E 3HAHUI
10 TEME
"HemeTamner"JI.P. Ne
7 "KauecTBeHHBIC
peaKkIuy Ha
HEOPTraHUYECKHE
AHHOHBI,KATHOH
BOJIOPOJIa H KATHOHBI
MeTauIoB"

KonTponbnas pabota
o teme "Hemeramier"

70

AHanus pe3yinbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIHs OMUO0K

71

ITonoxxeHne MeTaIIOB
B [lepuonnueckon
CHCTEME XUMHUUYECKUX
DJIEMEHTOB.
OcoOeHHOCTH
CTpOCHUS
AIIEKTPOHHBIX

https://resh.edu.ru/subject/lesson/3493/start/151213/



https://resh.edu.ru/subject/lesson/3493/start/151213/

000JI04EK aTOMOB
METAJUIOB

72

73

Oo6mue ¢puznueckue
CBOMCTBA METAJUIOB.
[Ipumenenue
METaJUIOB B OBITY U
texHuke.JI.P. Ne 8
"N3yuenue
KOJUTeKIUU «MeTauisl
U CILIaBbI»

CruiaBbl METAILIOB.
Koppo3zus metanios

https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04%2F11

https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/4961/start/151293/

74

75

76

Pemenue 3amau
paanqHHx THUIIOB

DNEKTPOXUMHUYECKUM

pAI HAIPSKCHUI

metasioB. Obuue 1
CIO0COOBI OTyYeHUs
METaJIJIOB

Obmas
XapaKTepUCTHKA
MeTaiioB |A-Tpymbl
ITepuoanueckoit
CUCTEMbl XMMHUYECKUX
anemeHToB. Hatpuii n
KQJIN{: MTOTy4YEHUE,
duznueckue u
XUMHUYECKHE
CBOMCTBA,

https://resh.edu.ru/subject/lesson/3514/start/151429/

https://resh.edu.ru/subject/lesson/5814/start/151239/



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/5814/start/151239/

77

78

MIPUMEHEHUE TIPOCTHIX
BEIECTB U UX
coenuaeHuii.JI.P.Ne 9
"BzaumonencTaue
IIEJIOYHBIX U
MICIIOYHO3EMEIIbHBIX
METaJUIoOB ¢ Bogou"

Obwas
XapaKTepUCTHKA
meTaisioB ||A-rpymisl
Ilepronnueckon
CUCTEMbBI XMMHUYECKUX
2JIEMEHTOB. Marnuii u
KQJIBLIWI: TIOJIyYEHHUe,
¢dusnueckue u
XUMHUYECKHE
CBOICTBA,
IIPUMEHEHNE IIPOCTBIX
BELIECTB U UX
COeTMHEHNN

JKEcTroCTh BOALI U

CHOCOOEI €€
yCTpaHEHUS

79

ATIOMUHUI:
HOJIy4YeHHe,
dusnueckue u
XUMHUYECKHE
CBOICTBA,
IpUMEHEHHE

https://lib.myschool.edu.ru/content/1119



https://lib.myschool.edu.ru/content/1119

80

AmdorepHbie
CBOICTBA OKCHJA U
TUAPOKCH]IA
ATFOMHUHUS,
TUAPOKCOKOMIUICKCHI
AJTIOMHUHUS, KX
npumenenue.JI.P Ne
10 "B3aumopeiicTBre
THIPOKCHUIOB
AJTIOMHUHUS M IIUHKA C
pacTBOpaMH KUCJIOT U
menoyein"

https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-
be9eObbeddef?backUrl=%2F04%2F11

81

Pemenue 3amau
paanqHHx THUIIOB

82

[TpakTuueckas pabota
Ne 7. Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
"MeTtannbl T1aBHBIX

noarpynm”

83

Oomas
XapaKTEepPUCTUKA
METaJIOB IMTOOOYHBIX
noarpynin (b-rpymnm)
Ilepronnueckon
CHCTEMBI XHUMUYECKHX
sneMmeHToB.JI.P. Ne 11
"BzaumoneiicTBue
IIMHKA U JKelie3a ¢

https://resh.edu.ru/subject/lesson/5814/start/151239/



https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5814/start/151239/

pacTBopamu KHUCIOT U
meoyein”

84

duznueckue u
XUMHYECKHE CBOICTBA
XpoMa U ero
COCIUHEHHI, NX
MIPUMEHEHHUE

https://lib.myschool.edu.ru/content/2830

85

Baxwueitme
COCIUHCHMUS
Maprasua.
Ilepmanranar kanus,
€ro OKHCIIUTEILHBIC
CBOMCTBaA

86

87

88

duznueckue
XUMHYECKHE CBOICTBA
JKeje3a v ero
COE€IUHEHMI.
ITony4yenue u
IIPUMEHEHHUE CILUIABOB
JKenesa

duznueckue u
XHMUYECKHE CBOMCTBA
MEIU U e
CO€OUHEHMH, NX
MIPUMEHEHUE

dusnueckue u
XMMHYECKHE CBOMCTBA
LIMHKA U €T0
CO€IUHEHUH, NX

https://resh.edu.ru/subject/lesson/3534/start/151266/
https://content.edsoo.ru/content/media/lab _content/51/ind

ex.html#/

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/3534/start/151266/



https://lib.myschool.edu.ru/content/2830
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://content.edsoo.ru/content/media/lab_content/51/index.html#/
https://content.edsoo.ru/content/media/lab_content/51/index.html#/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

MIpUMEHEHUE.
' ApOKCOKOMITIIEKCHI
IIMHKA

89

[IpakTuyeckas pabora
Ne 8. Pemienue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
"MeTaiibl T000YHBIX

noarpymm"

90

Pemenue 3amau
paanqHHx THUIIOB

91

O06o0061IEHNE U
CHCTEMATH3AIIH
U3YYCHHOTO
MaTepuaa 1o TeMe
"Mertannb!"

92

93

94

KonTponbnas pabota
o teme "Meramne"

AHanus pe3ynbTaToB
KOHTPOJIbHOH paboThI,
KOPPEKILHs OMUO0K

Ponb xumuu B
o0ecrieyeHnn
YCTOMYUBOIO
pa3BUTHSA
YEJI0BEYECTBA.
ITonsiTHE O HAYYHBIX
METOJIax
WCCIIEI0BAHMS

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/4960/start/151374/

BCIICCTB

95

HayuHnple mpyHIMIIBL
OpraHu3anuu
XUMUYECKOTO
IIPOU3BOJICTBA.
[IpombllneHHbIE
CHOCOOBI OJTyYEHUS
BaXHEHILNX BEILECTB

https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-

588bf830407a?backUrl=%2F04%2F11

96

XUMHYECKOE
3arpsi3HEHUE
OKPYKaIOIIEH cpelbl U
€ro MOCJeICTBUS

https://resh.edu.ru/subject/lesson/3504/start/151485/

97

XuMUs U 310pOBbE
YeJI0BEeKa.
JlekapcTBeHHBIE
cpencrsa

https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-
588bf830407a?backUrl=%2F04%2F11

98

99

100

Xumus numu. Poas
XUMHHU B 00ecIieueHUH
MMHIIEBOM
0€e30IacHOCTH

Kocmernueckne n
naphroMepHbIC
cpenctsa. beiToBas
XUMMUS

XuMus B
CTPOUTEIBCTBE.
Baxxneimme
CTPOUTEIBHBIE U
KOHCTPYKIIMOHHbIE

https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-
588bf830407a?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/acd826¢f-ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

MaTepuabl

XUMHA B CEIbCKOM

XO3SIUCTBE.

101 0 1 https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-

pramHeckie ef7c26a847282backUr|=%2F04%2F 11

MI/IHepaJIBHBIG
ynoopeHust
CI/ICTCMaTI/ISaHI/Iﬂ nu

102 606 . 1 https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-
ODODIICHHE SHAHHHI 9f76edc8a59f2backUrl=%2F04%2F11
10 TEME

OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11




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

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

Karayor paspaborannsix pecypcos: https://lesson.edu.ru/catalog

[Tudposas obpazoBarenbHas cpena : https://myschool.edu.ru/

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edso00.ru/2023/08/16/%d0%bc%d0%b5%d1%82%d0%be%d0%b4%d0%b
8%d1%87%d0%hb5%d1%81%d0%ba%d0%hbe%d0%b5-
%d0%bf%d0%be%d1%81%d0%be%d0%hb1%d0%b8%d0%h5-
%d1%85%d0%b8%d0%hbc%d0%hb8%d1%8f-10-11-

%d0%ba%d0%bb%d0%b0%d1%81%d1%81%d1%8b-%d1%83/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET



Karasnor pa3paborannbix pecypcos: https://lesson.edu.ru/catalog

I{udposas obpazoBarenbHas cpeaa : https://myschool.edu.ru/
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