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MNOSACHUTEJBHAS 3AIINCKA

PabGouass mporpaMma 1Mo XMMHUU Ha ypPOBHE CpeIHEro oOiero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
benepanbHOR o0Opa3oBareabHOM IPOrpaMMBbl CpEIIHErOo o01ero
oOpazoBanua(POIl COO), npencraBieHHbIXx B PefepanbHOM roCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBanus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
Qdenepanuy, peamu3yIONIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TONOXKeHHM «Crparerum pa3BuUTHs BocnuTaHus B Poccuiickon
®enepanuu Ha nepuon 10 2025 roma» (Pacnopstxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvUMHUST HAa ypOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHusi ywamuxcs 10-11  kmaccos.
N3yuenune mpeamera, peaqmsyeMoe B yCIOBUAX JIuU(PEpeHIIMPOBAHHOTO,
npoGuIbHOTO OOy4YeHMs, TPHU3BAaHO OOeCleyuTh O0O0IIe00pa30BaTEIbHYI0 H
OOIIEKYJIbTYPHYIO TIOATOTOBKY BBIITYCKHUKOB IIIKOJbI, HEOOXOAUMYIO IS
aJanTaldyi UX K OBICTPO MEHSIONIUMCS YCJIOBUSIM KU3HU B COLIMYME, a TaKXKe JJIs
MPOJIOJDKEHUS OOYYeHHUS] B OpTaHM3aIusax MpodecCHOHATBHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBJISETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamMme 1o XMMHM Ha3HaYeHUE TMpeaAMETa «XHUMHS» IMOJTydaeT
NOJAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM €  OCHOBONOJIAraroU[MMHU
nosioxkeHusiMu ®I'OC COO o B3auMOOOYCIOBIIEHHOCTH II€JIeH, CONep KaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBAaHWUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBHUIETENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBINMOJHSIEMBIE MPOTrpaMMOM IO
XUMUHU QYyHKLIUU:

e WHPOPMAINMOHHO-METOIUYECKAsI, pealn3alusi KOTOpOol obecreunBaeT
MOJIyYeHHE MPEICTaBICHUS O IEJsAX, COJepKaHUHM, OOIIeH cTpaTeruu
oOy4eHHMsl, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IJIAHUPYIOIIAS, KOTOpas npeaycMaTpUBaeT
ONpe/IeNICHNE: TPUHUMUIIOB CTPYKTYPUPOBAaHHUS M IOCIEA0BATEIbHOCTH
M3yUYeHUs] y4eOHOro maTepuana, KOJWYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEePUCTUK; MOJIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIBLHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa3oBaTENbHBIX JOCTIKEHUN OOYYaIoOmUXCs B
paMKax HWTOTOBOM arTecTanuu B (opMe €IUHOTO TOCYyJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOJE€HHOTO U3YUYEHUS! XUMUU:



e YCTAaHaBIIMBACT MHBAPHMAHTHOE TMPEIMETHOE COJEpKaHHe, 00s3aTeIbHOE
JUIST W3Y4YeHUS] B paMKax OTACNIbHBIX MpouiIei, mperycMaTpUBacT
pacnpeneieHue M CTPYKTypUpPOBaHHWE €ro Mo KjaccaMm, OCHOBHBIM
COJIep>KaTesIbHbIM JIMHUSM/pa3ienam Kypca;

e MaéT METOAMYECKYI0 MHTEPIIPETAIUIO eIl U 3a/1a4 U3YUYEHUs TIpeIMeTa
Ha yTriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEePUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOU
MpOrpamMMBbl CpeIHero o01mero oOpa3zoBaHUs (IMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENIbHBIX  JEUCTBUH  0O0yYaromierocs MO  OCBOCHHIO
CoJlep KaHUs IPEeIMETA.

[Io Bcem Ha3BaHHBIM TO3UIUSAM B TMPOrpaMMeE IO XHMUU TPEIyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBaHus. 3a TIpefeiaMd YCTAaHOBJICHHOM MpOrpaMMoll MO  XUMHUH
00sA3aTeNIbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHUd y4eOHOro npeamera
«XuMHUs» OCTa€Tcd BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOW COCTAaBIIAIOUIEH,
KOTOpasi JOJKHA OMNpPEIeNIThbCsl B COOTBETCTBUM C HAIPaBICHUEM KOHKPETHOIO
npoduiist 00yueHus.

B coorBerctBHM ¢ KoHuentyanbHbIMH mnosoxkeHusmMu PIOC COO o
Ha3HAYeHUH TPEeIMETOB 0a30BOro M yriayOJEHHOTO YpOBHEH B CHUCTEME
muddepeHIIMpOBaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHero oOIiero ooOpa3oBaHMS
XUMHUSI Ha YpOBHE VYINIyOJEHHOrO M3Yy4YEeHHs HAMpaBlieH Ha peaan3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloOM  MOJIYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX W3yYCHUS CHEIUATBHBIX ECTECTBEHHO-HAYYHBIX W
XUMHUYECKUX JIMCUHUILIMH B By3aX M OpraHU3alMsIX CPeAHEero npodeccruoHaIbHOTO
oOpa3zoBaHus. B 3Toll cBs3M wu3ydeHHe MpeaMeTa «XHUMHUSD OPUEHTUPOBAHO
MPEMMYIIECTBEHHO HA  paclIupeHue U YriayOJieHHe TEOpEeTHUYEeCKOn U
MPAKTUYECKON MOATOTOBKH O0YYarONUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOPUITH
oOy4eHHUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 NOMyYeHUs] XUMUYECKOTO
oOpa3oBaHus B Opranu3aiusx npodeccruonansHoro oopasopanus. Hapsay c atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyEeMBIM pe3yJbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIFHOM MPOTpaMMBbI CpPeAHETo oO0Imero oOpa3oBaHHS
U3ydyeHue ImpeaMera «XUMHUS» OpPHUEHTUPOBAHO TaKXKe Ha peIIeHHe 3ajad
BOCIIMTAHUSI U COIMAJILHOIO Pa3BUTUS OOydarolmuxcs, Ha (HOPMUPOBAHHE Y HUX
OOLIEMHTEIUIEKTYaJIbHbIX YMEHHUI, YMEHH pAallMOHAIU3alUd Yy4eOHOro TpyJa H
0000MIEHHBIX  CIOCOOOB  JICATEIPHOCTH, HWMEIOMMX  MEKIUCIUIINHAPHBIH,
HaAMNPEIMETHBIN XapakTep.



CocTaBislolUMHU TIpeAMeTa «XUMHUSD Ha YPOBHE YIIIYOJEHHOrO H3y4eHUS
ABIISIOTCS  YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3alliyd COACPKAHUSA STUX KypCOB B MPOrpaMMe€ IO XHUMHUHU 332 OCHOBY
npuHaTel Tofokerust ®I'OC COO o pasnuuusix 06a30BOro0 W yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHUYeCcKasi XUMHUS» COCTaBIs€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yYEHHs TNpeaMera. JTa CUCTEMa
3HAHUM TMOJy4YaeT OmpeneiEHHOEe TEOPETUYECKOe OMOJHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIIMK O00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha YrIyOJI€HHOM YpOBHE H3y4d€HHUs MpeAaMmeTa obecnedyeHa
BO3MOXKHOCTh 3HAYHUTEIBHOTO YBENIWYEHUs OOBEMAa 3HAHUA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX HMX COCJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTABICHU O CTPOCHUM BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKiifii, paccCMaTPUBAEMbIX C TOUKHU 3PECHUS XUMUYECKOU KUHETUKHU
U TepMOJWHAMUKU. M3ydeHue nepuoanueckoro 3akoHa u llepuomnueckon
CUCTEMBl ~ XMMHYECKHMX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOEHUHM aToMa. XUMHUYECKas CBS3b
OOBSACHAETCS C TOYKU 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa3oBaHUU U
pa3pyIieHnd, a TakKe ¢ TOYKH 3PEHUS MEXaHU3MOB €€ oOpa3oBanus. M3ydeHue
TUTIOB ~ peakuuMid  JOmojHseTcs  (GOpMUpOBAHMEM  MpeACTaBiIeHUH 00
ANEKTPOXUMHUYECKUX MpoIleccax U ANEKTPOJIU3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMHUU NPU PACCMOTPEHHHM PEAKUMOHHOM CIOCOOHOCTH
COCIMHEHUMN yaenseTcs 0co00e BHUMaHKE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKkIUil.

Oco0oe 3HayeHHWE HMEEeT TO, 4YTO Ha COJEPKAHHE KYpCOB XHUMHUU
YIIIyOJEHHOTO YPOBHS U3YYEHHMSI JJIs KJIACCOB ONPEAEIIEHHOrO NMpoQpuiis (TJIaBHbIM
oOpa3oM Ha WX CTPYKTYpy M XapakTep JOMOJHeHWA K oOmmeld cucreme
NPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeThl. Tak, Halpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuaina mno oomed xumuu. [Ipu
M3YYCHUU TIpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cJelaH Ha OOUIHOCTH
METOJIOB MMO3HAHMUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAsE Teopus (MOJEKyJsIpHas Teopust B (PU3HUKE), 3aKOHBI COXPAHCHUS
Macchbl M DHEPrUU, 3aKOHBI TEPMOAMHAMHUKHU, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOEHUU BELECTB U JPYIOE.

B TO e BpemMs B coOJIepKaHMM TIpeIMeTa JJsi KJIacCOB XHUMHKO-
Oounonornyeckoro npoduiist OoNbIINKA yAENbHBIA Bec OyleT MMeTh OpraHuyeckas



xumus. B 3TOM chnyuae mpepocTaBisieTcs  BO3MOXKHOCTH — JUIsl  OoJjee
O0OCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOM BXOJST, K NPUMEPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABI, OENKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. lIpm 3TOM 3HaHUA O cOCTaBe M CBOWCTBAX MPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIy>KaT OCHOBOM [JIl HW3YYECHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B mumane ¢GopMmHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHayYHbIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HAHUM H3y4eHHE MpeaMera «XuMUs» Ha yriayOJ€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeAMETaMHu, BXOJAUIMMU B COCTaB
NpeaAMETHbIX oOnacteil «EcTecTBEeHHO-HayuyHble MNpeaMeThy, «MaremaTthka u
uHhopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIYyOJIEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeJHEro oo0Iiero oopaszoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueii MEePBOCTENEHHOW 3HAYMMOCTH SIBIISIETCS (POPMUPOBAHUE OCHOB
HAyKd XHMHU KakK oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJIbTYphI. Pelnienne
ATOM 3aJauyd Ha YIIYyOJNEHHOM YPOBHE U3YYEHHS NpeIAMeTa Mpearoiaract
peann3anmio TAKUX LEJIEeH, KaK:

e (QopmMupoBaHHE TPEICTABICHUN: O MaTepUAIbHOM €IUHCTBE MMpAa,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Beayuleil poiu B oOecrneuyeHuu
YCTOMYMBOIO  pPa3BUTUSA  YEJIOBEYECTBA: B  PEHICHHMH  IpoOiemM
HKOJIOTHYECKOM, IHEPreTUIECKON M MHUIIEeBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00€eCleyeHnun palroOHAIBHOTO MPUPOJONOIL30BaAHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphbl YEJIOBEKAa, a TAKKE SKOJOTUYECKU
00O0CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeE;

* OCBOCHHE CHUCTEMbl 3HAaHMI, JEXKallMX B OCHOBE XHUMHUYECKOUN
COCTABJISIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa: PyHIaMEHTaIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAQJAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHWS XMUMHUYECKHX PEAKLUUN, O
XUMHUYECKOM PABHOBECUU, PACTBOPAX M AUCIEPCHBIX CUCTEMAX, 00 00UIMX
HAYYHBIX ITPUHIUIIAX XUMUYECKOTO ITPOU3BOICTBA;

» (¢opmMmHpoBaHUE y oOy4Jaronmxcs OCO3HAaHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUisi OOBSICHEHHUS



KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPAaMOTHOTO pelieHus mpo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHU,
aHaJu3a M OIIEHKH C MO3UIINI HKOJOTUYECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M TMPOW3BOICTBEHHON NEATEILHOCTH YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEpepadOTKOM
BEIIIECTB,;

e yrayOJieHWE  TpPEACTaBICHUM O  HAyYHBIX  METOJax  IO3HAHWUS,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] YMEHUW OPUEHTUPOBATHCS B MHUPE
BEHIECTB U OOBSCHEHHS XUMHUYECKUX SIBJIICHUM, HMEIOUUX MECTO B
MIPUPOJIC, B MPAKTUYECKOU JIEITEIIBHOCTH U TTOBCETHEBHOM JKU3HHU.

B mnnaHe peanuzanuu MNepBOOYEPEIHBIX BOCIHUTATENBHBIX W PA3BUBAIOIIMX
(GYHKIUNA TIETOCTHOM CHCTEMBI CPEHEro OOIero oOpa3oBaHUsSI MPU N3YUCHHH
npenMera «XuMHUS» Ha YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
MIPUOOPETAIOT TaKUE 1EIU U 3aJ1auu, KakK:

e BOCINHUTAaHUE YOEXKAEHHOCTM B [O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETHUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMUU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHUBAIMU K OOYYEHHI0O M TO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHUTAaHUIO  HAa  OCHOBE  YCBOCHHS
0O0IIEYeIOBEYECKUX [IEHHOCTEM;

e pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX
crocoOHOCTeM oOyuaronmxcs, (QOpMHPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCHEITHON Mpo(dheCcCHOHATBHOM M 00IIECTBEHHON JIeITeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBI0 W TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e ¢dopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOIO MPHUPOIOINOIH30BaHUS,
Pa3BUTHE DKOJIOTMYECKON KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOU PKOJIOTHUUYECKOHN JIEITSIbHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUYEHUSI XMMUU Ha YIIIyOJICHHOM
YPOBHE cpesiHero oomero oopa3zoBanms, coctapiser 272 daca: B 10 kimacce — 136
yacoB (4 yaca B Hezeno), B 11 kiracce — 136 yacoB (4 yaca B HEJEIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM.

IIpenmer W 3Ha4Y€eHHWE  OPraHUYECKOW  XHWMHUHU, IPEIACTABIECHHUE O
MHOT000pa3uy OpraHMYECKUX COCAUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXXHOCTM aToMma yIJIEpoJa. XMUMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMKM aTOMHBIX oOpOuTaneit
yrieponaa. Mexanusmel oOpa3oBaHMsI KOBaJEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLEeNnTOpHbIA). TUNBl MEepeKpbIBaHUS AaTOMHBIX OpOMTaled, G- MU T-CBS3U.
OpunapHasi, ABoiHasg M TpoWHas cBs3b. CHOCOOBI pa3phiBa CBSI3el B MOJIEKYJaxX
oprannyeckux BeuiecTB. IloHstne o cBOOOAHOM paaukane, HyKJIeopuie Hu
aneKTpodue.

Teopust cTpoeHuss oOpraHndeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIECHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPHH CTPOCHHS
OpPraHUYECKUX COeIMHEHUH. MoleKyIsipHble U  CTPYKTypHbIE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl pPa3IMYHBIX BHUJOB: pa3BEPHYyTas, COKpallEHHas,
ckenetHas. M3omepus. Buuabl u30MepHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YPPEKTH B MOJIEKYJaX OPraHMYECKUX COCAUHEHUN (MHIYKTHUBHBIHI
1 ME30MEPHBI YPPEKThI).

[IpencraBinenne o KiacCUPUKAUMU OpraHUYECKUX BeliecTB. [loHsATHE O
¢bynkunoHanbHOM rpymnmne. I'omonorus. ['omonornueckue psaasl. CucreMarnyeckas
HoMeHknaTypa opranndeckux coeauHeHuilt (IUPAC) u TpuBHanbHble Ha3BaHUs
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobenHocTy U Kinaccu(UKaus OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIMY B OPTaHUYECKOW XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
O3HaKOMJIEHHME C oOpa3laMl OpPraHWYECKUX BEIIECTB M MaTepHajaMu Ha uX
OCHOBE, OIIBITHl II0 IPEBPAILECHUI0 OPraHUYECKUX BELIECTB IIPU HarpeBaHUU
(utaBieHue, oOOyIVIMBaHUE W TOPEHHE), KOHCTPYMPOBAHUE MOJIEICH MOJICKYI
OpPTraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Ankansbl. ['oMoj0rudeckuil psija ankaHoB, oOuias Gpopmysia, HOMEHKIATypa U
U30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP -
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-cBsizb. DHU3MYECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: pPEAKUWU 3aMEIICHMs, H30MEpHU3aLUH,
JETUIPUPOBAHMS, LIMKIN3aLNY, TNPOJIN3a, KpeKuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME peaKlMi paguKaaIbHOTO 3aMEIECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U nzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMUYECKHX CBOMCTB MasbIX (LMKIONPOMNAH, LMKIOOyTaH) H
OOBIYHBIX (IIUKJIONMEHTAH, LMKJIOTE€KCaH) LMKIOaJKaHoB. CrocoObl MOJyYEeHUs U
MPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oOmmas (hopmyrina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI  aJKeHOB, Sp’-
ruOpuau3anns aTOMHBIX opOuTtaned yriepona, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (muc-tpanc-) wuszomepus. Dusmyeckue CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUH IPUCOECIUHEHMS, 3aMELIEHUS B O-II0JOKEHUE
OpU JBOMHOHN CBS3M, MOJIMMEpH3aLuu W okucieHus. lIpaBwio MapkoBHHKOBA.
KauecTBeHHbIE peakuu Ha IBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XMMHUUECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoenunenue. Ilonmmmepuzanms
CONPSKEHHBIX TUeHOB. CriocOObI MOMYyYEeHUS U IPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonoruueckuii psj ankuHOB, oOmas Gpopmysa, HOMEHKIATypa U
U30MepHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, Sp-
ruOpuan3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XHUMHYECKME  CBOWCTBA:  pEaKkUWH  NPHUCOECAUHEHUs,  JUMEpU3ALMH U
TpUMEPHU3ALUH, OKUCIEHN. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEeHHBIE peakui Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYUYEHMUSI
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue yrieBoJopoasl (apeHsl). ['omMonornyeckuili psij apeHoB,
obmiast popMmyIia, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B O€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKale, pPeakUud NPUCOEAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha IMpUMEpEe aJIKWIbHBIX pPaJUuKaloB, KapOOKCHIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus crupona. CriocoObl moayyeHus u
IIPUMEHEHUE aPOMAaTUYECKUX YTIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTHbie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadorku. CriocoObl nepepaboTKu HepTH:



MIEPErOHKa, KPEKUHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMUHT, ITHPOIH3.
[IpoaykTel mepepaboTKku HEPYTHU, UX TPUMEHEHHE B IIPOMBIILJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXY pa3IMYHBIMU KJIacCaMU yTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINY, LHAHOTPYIIIY,
amuHorpymmy. JlelicTBU€ Ha TaJOT€HIPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pacTBopa wIENOoUU. B3aMMOIENCTBUE IUTAIOTCHAJIKAHOB C MAarHMeéM U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCITMHCHMUSX. Hcnonp3oBaHue
rajoreHIPOU3BOAHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE W TMPU CHUHTE3E
OpraHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
n3yueHre (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakIuii  yriieBoAOPOJAOB Pa3IMUHBIX KIIaccoB (oOeciBeunBaHuE OpOMHON WIIH
MOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiksi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHA4HBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoga W BOJAOpPOJA B OPraHWYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3yYCHHE €r0 CBOMCTB, O3HaAKOMJICHHE C KoJjuiekmusMu «Hedtb» m «Yromby, ¢
oOpa3miaMu  TUTacTMacc, KaydyKoB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsopoaconepskaniue opranndecKue coeJMHEHHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha mpuMepe
METaHojJa M JTaHojia). ['oMomoruyeckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccudukanusa. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: peaKIUW 3aMElIeHMs, JeTujaparaiuyd, OKHUCIICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKMMU  KUCJIOTAMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI. JleficTBUE ATaHOa U METaHoJa
Ha opranu3sM uenoBeka. CrocoObl MOAy4YEHUs M MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PUBHUECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUICHTIIMKOJNb W riaulepuH. dusnueckue u
XUMHMYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICCTBUE C OpPraHMYEeCKUMU
U HEOPraHMYECKMMM KHUCIIOTaMHM, KAayeCTBEHHAs peakius Ha MHOr0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEICHHUS.
HeiictBue Ha opranuzM 4enoBeka. CrnocoObl TMONy4YeHUS M NPHUMEHEHHE
MHOTOAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIJIMSHHUE THAPOKCOTPYHIBI U
O0eH30pHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KavectBennwie peaknuu Ha (eHon. ToxcuyHOCTh (eHona.
Crnioco6bl osrydenust ¥ npuMenenne penona. denondopmanbaeruanas cMoa.

KapOonuiibHble COETMHEHUS] — aIbACTU/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMoJIornueckre psiibl aabIeruI0B U KETOHOB, OO0IIas
dbopmyna, mzomepus U HOMEHKIaTypa. Du3MUecKHe CBOWCTBAa albACTUIOB U
KETOHOB.  XHMMHWYECKHE CBOMCTBA  QJIbJETUJIOB U  KETOHOB:  PEAKIUHU
npucoenuuenus. OKHUCIIEHNEe albJEeTUI0B, KAUeCTBEHHbIE PEAKIMU Ha aJlbJIEeTUIbI.
CriocoObl OJTy4YEeHHs M IPUMEHEHHE alIbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HomeHkIaTypa. dusndyeckrue cBOMCTBA
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuusi STepuuKanM, peakUud C YyYacTHEM YIJIEBOJAOPOIHOrO pajHKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHIL. [loHSATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJHOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEIENbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BHICIINX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAsS, OJICMHOBAs, JUHO/IE8As,
JuHOoNen08as KUcnoTbl. CocoObl MOTyYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omonornueckuili pan, obOuas ¢opmysna, U30MEpUs U
HOMeEHKJIarypa. Pu3nyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIWA3 B KHUCIOU M
IETIOYHOU CpEIE.

XKupsl. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1IesIouHoM cpenie. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKAIIMX OCTATKH
HEIpEeAEbHbBIX JKUPHBIX KUCIOT. JKUpBI B Ipupoe.

MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE NEHCTBHE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaos (MOHO-, AU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TrajiakTo3a, pudo3a,
ne3okcupuoosa. du3ndeckue CBOMCTBA M HaXoXJeHue B mpupoje. dorocuHTes.
XHWMHUYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CHOUPTOBOE M MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBiIMBarOIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie U npuMmeHeHue. [lonucaxapuapl: kpaxmard,
IJIMKOTEeH U ueuttoio3a. CTpoeHre MakpoMOJIeKyJd Kpaxmana, TIJIIHMKOTeHa W
HeJUToNo3bl.  PU3MYECKME CBOWMCTBA KpaxMalia M UEIUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEeakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOIU3, ModydeHue 3(pupoB nemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEUIECTB M WX MpEeBpallCHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kaivs (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpokcumom  meau(ll)), peakmus ramnepuHa €
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemMaM «CrnupTtel U
benonby, «KapoonoBbie KUCTOTHL. ClOKHBIE F3DUPH».

A3o0Tcoaep:Kalme OpraHnyeckue coeJMHeHus .

AMWHBI — OpTaHUYECKUE MPOU3BOJIHbIE amMmMuaka. Knaccudukanuss aMuHOB:
amudaTUIecKue ¥ apOMATHYECKHE; TEepPBUYHBIC, BTOPUYHBIE K TPETHYHBIE.
Crtpoenne moiiekyn, oOmas (opmysia, u30Mepusi, HOMEHKIATypa U (Qu3nyYecKue
cBoicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHHSL.

AHWIMH — TpEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHue
aHuavHaA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmwinHa. OCOOCHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KadecTBeHHBbIE peakivu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M TpUMEHEeHHe anudarudeckux amMuHOB. [lomydeHwe aHwiIMHA U3
HUTPOOEH301A.

AmuHokucnotel. Homenknartypa u uzomepusa. OTiebHbIE MPEICTABUTENH -
AMHHOKHCJIOT:  TJWLMWH, anaHuH. @Ou3MYecKkue CBOMCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOWMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTraHUYECKHX
COCIMHEHUM, peakius TMOJUKOHJICHCAUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 NENTHIOB.

benkn kak mnpupoaHble nonuMepsl. llepBuuHas, BTOpHUYHAS W TpEeTUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB: THUAPOIHN3, JICHATYpAIus,
KauyeCTBEHHBIE PEAKI[UU Ha OCIKH.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBpAILCHUMN:
pacTBopeHue O€NKOB B BOJE, JCHATypalus OEJIKOB MpPU HAarpeBaHHUM, IIBETHHIC
peakiuu Ha O€JKW, pELIEHUE HJKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A3oTcoaepxaine OpraHUYECKUe COCTMHEHUS» U «Pacrnio3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJEKYJIApHAs



Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tomumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJUBUHWIXJIOPUl, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noymdTUIeHTepedTanar). YTunusaius 1 nepepadoTka miacTuka.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4dyKu
(OyTamMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepnl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJUMEPBI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adau 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekymaspHod (GOpMysbl OPraHMYECKOTO0 COCIMHEHHS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (POpMYJIbI OPraHUMYECKOro COeAUHEHUs] 1Mo macce (00BEMY)
MPOAYKTOB CrOopaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HWCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYITbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJIU BBIXOJIa MPOAYKTa pPEaKIUU OT TEOPETUUYECKH
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU U3yUYEHUU OPraHUYECKOW XHUMHUH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaKk ¥ TIOHSATHUH, MPUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccudukamusi, HaOIIOJEHUE, HU3MEPEHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPIHUS,
Mmacca.

buomorus: kierka, opraHu3M, 3KOocHUcTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpO(dHBIA TUN TUTAHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OETKU, YTIAEBOABI, KXUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMble, TOTUTUBO.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIIUE CPENICTBA, MaTEPUAITBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX sifep. XUMHUECKHUI 3iieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPTreTUYCCKHUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaimss XuMrHIecKiuX dJIeMEHTOB (S-, p-,
d-, f-anmementsr). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM  OpPOUTANISIM.
DNEeKTPOHHbIE KOHPUTYpPALIMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHWH, SJICKTPOHHBIC KOH(UTYpaIlUd HOHOB.
DJIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKUX AJIIEMEHTOB
JI.1. MenneneeBa. CBsA3p NEpHOANYECKOro 3akoHa M I[leprogmyeckoil cuCTEMBI
XUMHYECKUX 3JEMEHTOB C COBPEMEHHOM TEOPHEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB IO TpyNIaM W MEpPHOJaM. 3HAYCHHE
nepuoauueckoro 3akona J[.M. Meunneneesa.

XuMHUYECKast CBSI3b. BuIbl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JUIMHA CBSI3U. [[0JpHOCTD, HAPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJE€HTHOM cBsi3u. KparHeie cBsizu. BopopoaHas CBs3b.
MexMONEKyIApHbIE B3AaUMOICUCTBHUSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha MPUMEPE COCAMHEHHM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienrie 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JHUTaH[bl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE O KOOPAMHAUOHHOW XUMHUH.

BemectBa  MONEKYJIApHOTO HW  HEMOJEKYJSAPHOTO  CTPOCHUA.  THMBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOKMCTBA BEILIECTB.

[Tonstue o nucnepcHbIx cucremax. Mctunuble pactBopsl. Ipencrasnenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHIIEHTpauus. HacelleHHbIe U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUS OTJECIIbHBIX IPEICTABUTENIEH HEOPraHUUECKUX BELIECTB.

Knaccudukanusa XuMHUUECKUX pEaKIUid B HEOPraHUYECKOM M OpraHU4ecKOi
XUMUH. 3aKOH COXPAaHEHMS MAaCChl BEUIECTB; 3aKOH COXPAHEHUSA U NPEBPAIICHUS
HHEPTUU TIPU XUMHUYECKHUX peaknusx. TeruoBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxXuMHUYECKUE ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (PaKTOPOB.
['oMoreHHbIE U reTEPOreHHbIE peakiuu. Katanns u KaTam3aTopsl.

OOpatumMble U HEOOpaTUMBbIE peakIuu. XuMudeckoe paBHoBecrue. Koncranra
XUMHUUYECKOT0 paBHOBecUs. (DAaKTOpBI, BIMSIOIIME HA IOJIOKEHUE XHUMHUYECKOTO
PABHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLEHTPALMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHbIE U CHa0ble  AJIEKTPOJUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOr0 OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTens M BOCCTAHOBUTENb. [Iporecchl OKHCIEHHS M BOCCTAHOBIICHMS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENIW. METON 3JIEKTPOHHOro OajnaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEHIECTB M WX MpEeBpallCHUN:
pa3oKeHUEe MEepoKcUAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEIEHNE PEAKIIMii HOHHOTO OOMEHA, ONpe/IeIeHIe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, W3y4YEHHUE BIHSHUSA Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonmoxenne HemeraiwioB B llepuoguueckolt cucremMe XUMHYECKHX
sanemenToB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOSHHUSI UX aTOMOB. Du3HUeCKue
CBOMCTBA HEMETAJLIOB. AJIJIOTPOIHUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, gusznueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAaMA M  HEMETaJUIaMH, BOCCTAHOBUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonMBHBIE JIEMEHTHI.

['anorensl. Haxoxnaenue B mpupoje, crnocoObl MoidyueHus, (U3MYEecKue H
XUMHYECKUE CBOWCTBA. | amoreHoBoaopoasl. BaxkHenmme KUCIOpOACOAEpKaAIINe
COEIMHEHHUS TayoreHoB. JlabopaTopHble U TMPOMBIIUICHHBIE CTIOCOOBI TIOTYyYECHHUS
rajoreHos. II[pumMeHenune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI TOMYyYECHHUS
kuciopona. duznyeckue U XMMUYECKHE CBOWCTBA U MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydeHUs, (U3UUECKue u
xumuuyeckue cpoiictBa. CepoBomopon, cyiabduapl. Oxcun cepui(IV), oxcun
cepbl(VI). Cepuucrass u cepHas KHCIOThI U HX cojid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxneHue B mpupoje, cHocoObl MOdy4yeHus, (U3HYECKUE U
XUMHYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCUIBI a30Ta. A30TUCTas U a30THaA
KUCTOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €ro COeIMHEHUI. A30THbIE YJI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (PU3NUecKue u
xumudeckue cpoiictBa. dochunbr u pochun. Oxcuapl docdopa, dochopras
kucnora U e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. DochopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHHE B TOpUpole. AJUIOTPOINHbIE  MOJUDUKALINH.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcun yriepona(ll), okcua yraepona(IV), yronpHas kuciora u eé
coJIn. AKTUBUPOBAHHBIN YyTOjb, afcopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKku. [TpuMeHeHre MpOoCThIX BEMIECTB, 00Pa30BAaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUN.

Kpemunii. Haxoxnenue B mpupojne, CrnocoObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cporctBa. Oxcup kpemHusA(IV), kpemHueBas KUCIOTA, CUIIMKATHI.
IIpumenenne kpeMHus U ero coeqnHeHni. CTEeKN0, ero nojly4eHue, BUIbl CTEKIIA.

[Tonmoxenne MmetamioB B [leproandeckor cUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHMsI JIJIEKTPOHHBIX O000JI0YEK aTOMOB MeTawioB. OOmiue
¢uzmyeckre cBoMCTBa MeTauioB. IIpuMeHeHHuE MeTa/uioB B OBITY M TEXHUKE.
CnuaBbl METaIIOB.

DNEKTPOXUMHUUYECKUN  psJl  HanpsokeHuid  MertamwioB.  OOmue  crocoOsl

MOJTy4ECHHUSI METaJJIOB: THIPOMETAILTYPTHs, MUPOMETAILTYPIHs,
anektpoMeramutyprus. [lonarue o xoppo3uu MeramioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnyueckoit cuUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuit wu kanuil: mnoinydeHue, QU3NUECKHE WU
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEIUHEHHUI.

Oo6mas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX ODJIEMEHTOB. MarHuii W KaJlblUid: TIOMydeHHe, (PU3NYECKHe U
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCAUHECHUU.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



ATOMHUHMN: TTOTydeHue, GU3NIECKUE U XMMUYECKUE CBOWCTBA, MPUMEHEHHE
IPOCTOTO BEIECTBA M €ro coeAuHeHHil. AmQOoTepHble CBOWCTBA OKCHAA H
TUIPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHHS.

OOmass xapakTepucThKa MeETauioB MoO00YHbIX noarpynm (b-rpymm)
[Tepronnueckoi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCIIUTENbHBIE CBOKCTBA. [loyueHne n npuMeHenne xpoma.

Ousnyeckue M XHMMHUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxmneiimme coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(Vl) u
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

@u3NYeCKne U XMMHUYECKHE CBOMCTBA Ke€Je3a U €ro coenuHeHun. OKCHUBbL,
ruapokcuasl u conu xeneza(ll) u xxeneza(Ill). [lonyueHne u npuMeHeHHUE xKee3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenquHeHur. [lomyuenue u
MPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[ueK: momydyeHue, (GU3HYECKHEe W XHMHUYECKHE CBOHCTBA. AMQoTepHBIC
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCH IUHKA. [IprmeHnenne
IIMHKA U €r0 COeINHEHU.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBPAILCHUM:
u3ydeHue oOpaslloB HEMETaJUIOB, TOpeHue cepwl, pocdopa, keme3a, MarHus B
KHCIIOPOJIE, H3y4YeHUE KoJUIeKIuu «MeTramabl W CIUIaBbl», B3aUMOJIECHCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXKHO MCIOJb30BAHHE
BUJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKIIUY HA HEOPraHWYECKUE aHMOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AIIOMHHHUS U LIMHKA C
pacTBOpaMM KHCIJIOT M IIEJIOYEN, PEIIEHUE DKCIIEPUMEHTAIBHBIX 33/1ad 10 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHus», «A30T u (ochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIID.

XUMHUSA U KM3Hb.

Ponb xumMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAY4YHBIX METOJIaX IO3HAHHUSI W METOAOJIOTMM HAYYHOrO HCCIEAOBAHUS.
Hayunble mpuHIMITBI OpraHru3aluy XMMUYECKOT0 NpOu3BOACTBa. [[pomMblieHHbIE
CIOCOOBI MOMYYEHUsI BAKHEUIIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METaIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH CPENbl U €r0 IOCIEICTBUS.
Poinb xumuu B 06ecriedeHrH SHEPreTHIecKoi 0€30MacHOCTH.

Xumusi ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
HCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuM B pa3BUTUH METULIVMHEI.



XuMHsI I OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIeBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUS MpPENaparoB OBITOBOW XWMHUU B IIOBCEIHEBHOM
KU3ZHHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepHaibl (LIEMEHT,
0eToH).

Xumusi B CEJIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl AJis 3J€KTpOHUKU. HaHOTEXHOIOTUH.

Pacuétnrble 3amaumn.

Pacuétel: Macchl BellecTBa WM 00ObEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pEaKUUU, €CIU OJHO U3
BEILIECTB HMMEET NpuMecHu, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKuny, €CIM OJHO W3 BEIIECTB JAaHO B BHJIE PACTBOpPAa C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJU W MOJSPHOMN
KOHLICHTPALIMM BEILIECTBA B PAcCTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H TNpU  U3YYEHUW OOmmeH
HEOpraHn4eckoi xumMuu B 11 Kacce oCylIeCTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, MepuoIuyHOCTb, HAOIIOIEHNE,
M3MEpPEHUE, SKCIIEPUMEHT, MO/JIEIb, MOJICJIMPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUD, MAKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSIHUE BEIIEeCTBa, HJACANbHBIN Ta3,
(u3nYecKre BETUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, YHEPTHUsI, Macca.

buonorus: kieTka, opraHusm, sKocuctema, ouocdepa, metabon3M, Makpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepanibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
peCypCHl.

TexHoMOrus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBASI MPOMBIIIIEHHOCTD,
(dhapMmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npemaparoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'HH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA YTI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEAHErO
oOmiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHHE
OOy4aromMUMHUCs POCCUMCKONW TPaKJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIECHUIO; HATMYNE MOTHBALINU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TMpaBWJIAMM M HOPMAaMH TIOBEACHMS; HaJu4He
MIPAaBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhI; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIM4yHOCTHBIE PE3YyJbTaThl OCBOCHUS MpeAMETa «XUMHUSA»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
o0yyJaromuxcs B Mpoliecce peain3alii 00pa3oBaTeIbHON JIEITEIIbHOCTH.

JIM4yHOCTHBIE PE3YNBTaThl OCBOCHUS MOpeAMETa «XUMHS»  OTPaAXKAKOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIBLHON M MPAKTHUYECKOW NEATEIbHOCTH
oOydJaronxcs B Mpoliecce peann3alud o0pa3oBaTelIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJICTABICHUS] O COUMAIBHBIX HOPMAax M TMPABUAIIAX MEXKINYHOCTHBIX
OTHOUIEHUN B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPEHWsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHBIX BUJAOB YUYCOHOU JAEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUYECTBA B OOJACTH TEOPHUH W MPAKTHIECKOTO
IPUIIOKEHUST XWMHUHU, OCO3HAHMUSA TOIO, YTO JaHHBIE HAyKU €CTb pe3yJbTar
JUINTEIbHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpeCa M I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M TMOCIEAYIOIIEM
aHanu3e WHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJACHUE W MOCTYNKH CBOMX TOBAPUIIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBHI
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs IEHHOCTEH 370poBOro W 0Oe30macHoro obOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHns1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
IOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHMS LEHHOCTH MpPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEJ0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NESATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHUH NPAKTHUYECKUX 3a7ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECCUil pa3iIudHOIo pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAeKTOPHUHU
oOpa3zoBaHus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH LEJIECO00Pa3HOro OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TJI00aTBbHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIIBHON CPEJIbl;



OCO3HAHHUSA HEOOXOAUMOCTH MCIIOJIL30BAHUSA JIOCTIKEHUM XUMHMU IS
pELIEHUS BOIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIUX BpEH  OKPYKAIOUIEH
MPUPOHON Ccpejle, YMEHHsI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUA NPEANPUHUMAECMBIX JEUCTBUN U MIPEIOTBPAIATh HX;

HAJIMYUS PA3BUTOrO 3KOJOTMUYECKOTO MBIIUICHHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIThITA JIeATSIILHOCTH AKOJIOTHUECKOM HANpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMATIBHOU
MPaKTHUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HICOJIOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN IIPAKTHUKU;

NOHUMAaHMS CHenuUKH XUMHM KaK HayKd, OCO3HaHUA €€ poJikm B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBWJIM3AIAN: B €€ TYMAHHCTHYECKOM HANpPaBICHHOCTA W BAXHOW pOJIUA B
CO3JJaHMM HOBOM 0a3bl MaTepHANbHON KyJIbTYpHl, B PEHICHUHU TIJI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPreTUYECKOM,
MUIIEBOM U DKOJIOTHYECKONW 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIICUCHUN
YCJIOBUM yCHENIHOTO TPYJia U SKOJOTMYECKA KOMGPOPTHOM KU3HU KaXKJ0ro 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IIOHMMAHUsS CYIIHOCTA METOJOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HAHUSA VISl aHATU3a U OOBSICHEHUSI SIBICHUN OKPYXaIoIero Mupa u
MIPOUCXOIAIINX B HEM M3MECHEHHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUSHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIONIUXCS JAHHBIX C IIEbI0  ITOJTYUYSHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJB30BaTh XHUMHWYECKHE 3HAHMSA IS
pelieHus mpooJieM B pealbHbIX )KH3HCHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIETEIIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUI0 U
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH IIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHBIX cdepax mpodeccruoHaTbHON
JeSATSIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOCHHS MPOrpPaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICeHAYYHbIE MOHATHUS, OTpa)Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCIHeUU(UKYy METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, SHEPTHUs, SIBJICHUE,
MPOILECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHOU
IPaMOTHOCTH U COLIMATILHOM KOMITETECHIINH 00YyYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHWS U YHHUBEpCAJIbHbIE Y4YeOHBIC
JNEUCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JIeCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBATH W aKTyaIM3upoOBaTh  Mpobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3aJaBasi IapaMmMeTpbl W KPUTEPUHU HX
JNOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILUICHUS:
BBIJICJIATh XapaKTEpHbIC NMPU3HAKU TMOHATHW M yCTAHABIWBATh WX B3aWMOCBSA3b,
UCITIO0JI30BaTh COOTBETCTBYIOIINE MTOHATUS JIJI1 OOBICHEHUS OTACIIbHBIX (haKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJI KIacCU(PUKAIIMU BEIIECTB U
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MNPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmyJia, ypaBHEHHE XHUMHYCCKOU



peakuuy — IpPU PEUIeHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOIO IMO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSATEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEILHOTO IIJITAHUPOBAHUS M IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOIIOJaTh 33 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IEeHNS ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISATbh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 33a7a4, NPUMEHEHHUIO PA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKaX HMHpopManuu (HAy4dHO-
HOMyJIApHas JHUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(GbopMyIIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBIE METOAbI IPU IOUCKE U
orObope wuHPOpMALMKM, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIIPEIIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KayecTBE CpEeACTBa Mpu pabore ¢
XUMHYECKON HHQOpMAIMel: NpUMEHSATb MEXIpeaAMeTHble ((pu3nyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLAJHOCTH.

KoMmmyHuKkaTHBHBIE YHMBepPCaJIbHbIE YueOHbIe 1elCTBUA:



3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ 1UANIOTa W/ Un
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEATI0KECHUS
OTHOCHUTEIHHO BBITTOJIHEHHS MPE/IOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM JEATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMMU IIPHU BHIIIOJIHEHUHU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, pealu3aluyd y4eOHOro NpoeKTa, U GOpMyIHpPOBATH BBIBOJIbI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM MYTEM COIVIACOBAHUS ITO3HULIUMN B
X0J1e 00CyKIeHUSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISTH CBOIO T03HABATEIBHYIO
JCATENBHOCTD, OMpeneisas e€ Ienu W 3aJadd, KOHTPOJIUPOBATh M 10 MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJrOpUTM JACUCTBUN TpHU
BBITIOJTHEHUH YUYeOHBIX U HCCIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HamoOojee
3 PeKkTUBHBIN CcMOCO0 MX pEHICHHS ¢ Y4E€TOM TOJIyYeHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICSITENIBHOCTH HAa OCHOBE CamMOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHUS MPOTPAMMBbI [0 XUMUU HA YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIIOYAIOT CIELUPUUYECKUE
11 y4eOHOro nmpenMera « XuMUs» HaydHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUI
10 OCBOEHUIO, UHTEPIPETAlMM U MPEOoOPa30BAHUIO 3HAHUN, BHUJIbI JESATEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyalUsIX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX C XUMHUEN. B
IIPOTpaMMe II0 XUMHHM TNPEAMETHBIE PE3yibTaTbl IPEACTABICHBI II0 TIoAaM
U3y4ECHHUS.

10 KJTACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECTE€ M 3HAUYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 0OECIEUEHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM SKOJOTUYECKON, IHEPTETUIECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHun pPalMOHAIILHOTO
MPUPOOINOIb30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KyJIbTYpHI
YeJIoBeKa, a TaKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHHMI, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAOIINE MTOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHBIE OpOUTaIM, OCHOBHOE M BO30YXAEHHOE
COCTOSIHMSI aToMa, THOpUAM3alMs aTOMHBIX OpOuTaliel, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENIEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENET, PYyHKIMOHAIbHAS
rpynna, pajgukai, CTPyKTypHble (opMmyibl (pa3BEpHYThIE, COKpAallEHHBIE,
CKEJIETHBIE), HM30MEpPHsl CTPYKTypHass M NPOCTPAaHCTBEHHas (reomMeTphyecKas,
ONTHYECKas), HM30MEPHI, T'OMOJOTUYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCJIOPOJ- U a30TCOJAEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MengeneeBa, Teopus CTPOEHUSI OPTraHUYECKUX
BeecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
M TpEBpAlICHUS DSHEPrHMM IMPU XUMUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XMMHUHW, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIHE B OCHOBE
ITOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUI; MIPEICTABIICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlIHil, TEPMOJUHAMHUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BJIMSIHUM aTOMOB U TPYMI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3pdexTri, opueHTanTs! 1 u Il pona);
(dakTosoruyecKkue CBEIACHHUSI O CBOICTBaX, COCTaBe, MOJYyUYE€HUU U O€30MacHOM
UCIIOJIb30BAaHUM BaXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENbHOCTH  4YeJOBEeKa, OOMIMX  HAy4YHbIX MPUHLUNAX  XUMHYECKOTO
MIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE MPU3HAKU TOHATHUH,
YCTaHABIIMBAaTbUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS IPHU
ONMCAaHUU COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHMIA:

UCITI0JIB30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OPraHUUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUsI XMMHYECKUX PEAKUUA U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMii, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHUSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUN;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABJIMBATh MPUHAICKHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONpPEAEIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUSA IO CHUCTEMaTHYECKOM
HomeHkiatype (IUPAC) u npuBoauTh TpuUBHAIbHBIE HA3BaHWS ISl OTAEIbHBIX
MpeICTaBUTENIed OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TVIMLIEPHUH,
ATUJICHIJIMKONb, (EeHOoJ, (popManbAeru, aueTaibAeruj, alueToOH, MypaBbHHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MaJbMUTHHOBAsI KUCIIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIWH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETSATh BUJ XUMHUUYECKON CBS3U B
OpraHUYECKUX COEAMHEHUSX (KOBaJE€HTHAasT W HOHHAsl CBSI3b, G- WM T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa jist 00bsICHEHHST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHE,
¢u3nyecKkre M XUMHUYECKHE CBOMCTBAa TUIHMYHBIX MPEACTaBUTENCH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJKAHOB, HUKIOAIKAHOB, aJIKEHOB, aJIKaUEHOB,
aJKWHOB, apPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, albJECTHU/IOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MIPOCTHIX U CIIOXHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJIEBOJOB (MOHO-, JU- M TMOJHUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA C HCHOJb30BAHUEM CTPYKTYPHBIX
hopmyi;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU u
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUN, U3MEPEHUH, MOJICTUPOBAHUM, YKCIIEPUMEHTE
(pealbHOM M MBICIICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHSATHOCHOBHBIE OTIEPAIIUN MBICITUTEIHHOM
JESTENbHOCTH — aHAJIU3 W CHHTE3, CpaBHEHHUE, O00O0OIIEHHE, CHUCTEMAaTU3AIIMIO,



BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJIsl U3YUYEHHUS CBOMCTB BEUIECTB U
XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISITh B3AaUMOCBSI3b XUMHUYECKUX 3HAHUHU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oyee OCO3HAaHHOTO TIOHMMAHHS CYIIHOCTH MAaTE€pPUATBHOTO €JIWHCTBA MUPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOW XMMHUH IJi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTb YMEHMI: TPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopMmynamM U ypaBHEHHSIM XUMHYECKUX PEAKIMil C UCTOJIb30BaHUEM (HU3UUECKUX
BeJIMYMH (Macca, OOBEM Ta3oB, KOJMUYECTBO BEIIECTBA), XapaKTEPHUIYIOLIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dbopmyJibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATh U OIIEHUBATH
C TIIO3UIUHA  DKOJOTMYECKOH  O€30MacHOCTH  IOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATEILHOCTU YEJOBEKa, CBA3AHHOW C mepepaboTKoOn
BEILIECTB, UCIOJIb30BATHIIOYYEHHBIE 3HAHUS VISl IPUHATHUSI TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN HSKCIEPUMEHT (MOJYyYEHHE W U3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHUCIIOPOJCOJAEPKAIIUX OPTraHMYECKUX BEIIECTB, PEUICHHUE ASKCIEPUMEHTAIbHBIX
3a/1ad TI0 pACMO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM TMPaBUI
Oe3omacHoro oOpamieHusi ¢ BEIIeCTBAMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHEM,
dbopMynUpOBaTh IIEb HWCCJIEAOBAHMS, WPEICTABIATh B pasIuyHOM (dopme
pEe3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MpPaBUJIa KOJIOTMYECKH LIeIecO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOU JEATEIbHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAOUIEH
OPUPOIHOM CpPEeAbl U TOCTUKEHHUS €€ YCTOMUNBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHUMAs cMbICI nokasarens [1/1K;

aHAM3UPOBATH 11€J1eCO00Pa3HOCTh NMPUMEHEHUS! OPraHMYEeCKUX BEIEeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIB34;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HAy4Has
JUTEpaTypa, CPeacTBa MaccoBOM nHpopManuu, HTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XAMUSD OTPAXkKAKOT:

c(hOpMUPOBAHHOCTH TMPEJCTABICHUI: O MaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUM MPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B OOECIEYeHHH YCTONYHBOTO
pPa3BUTHS, B PEIICHUU NTPOOJEM HKOJIOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTHU, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOECICYCHHH PAI[MOHAILHOTO MPUPOJIOINONIb30BAHUS, B
(GbOopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YEJIOBEKa, a TaKkxKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOU

cpene;
BJIaJICHUE CUCTEMOU XUMUYECKUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATHUS — XHUMHUYECKHMW DJIEMEHT, aToM, SJIpOo aroma,

M30TOIIbI, AJIEKTPOHHAsE 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJICKYJIa, BQJICHTHOCTh, JJICKTPOOTPHUIIATCIIBHOCTh, CTEIEHh  OKHCIICHUS,
XUMUYecKasi CBs3b (KOBAJICHTHAs, WOHHAs, METa/UIMYECKas, BOJOPOHAsA),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJICKTPOIUTHI, AJIEKTPOJIUTHYECKAs JUCCOIMAINNS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJHBIN TIOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIuy, XMMUIECKOe PaBHOBECHE;
TEOPHH W 3aKOHBI (TEOPHS DJICKTPOJMTHYECKOW TUCCOIMAINH, TICPUOINICCKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAISHHs] SHEPTUU IPH XUMHUYCCKHUX PEaKIHIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUM S3BIK
XUMHUH, MHPOBO33PEHUYCCKHE 3HAHHWA, JIeKAIIMe B OCHOBE TIOHMMAaHHS
NPUYMHHOCTA W CHCTEMHOCTH  XUMHYECKUX  SBJICHHWH; COBPEMCHHBIE
MPEJACTABICHUS] O CTPOSHHUM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAIMOJICKYJIIPHOM  YPOBHSX; TIPEJACTABICHUS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOAMHAMHUYECCKUX U  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPaX W JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W O€30IMacHOM
UCITOJIb30BAHUHU BAKHEUIIINX HEOPTraHUUECKUX BEIIECTB B OBITY W MPAKTUYECKOM
JCATEIBPHOCTA  YEJIOBEKa, OOIMMX  HAyYHBIX  TMPUHINIAX  XHMHYECKOTO
MIPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTEPHBIC NMPU3HAKH IOHSATHH,
yCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHS TMPHU
ONMCAHUHY HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHMUYECKYIO CHUMBOJIUKY IS
cocTaBieHMs (QOpMyJl BEUIECTB M  YpPaBHEHMM XUMHUYECKHX peakuui,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTIECIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIE€Hb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHMSX, BUJ XHUMHUYECKOW CBSI3U (KOBaJEHTHas,
WOHHAsi, METaJJIMYecKas, BOJOPOJAHAs), THUIl KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEUIECTB OT
BUJA XMUMHYECKOM CBSI3W M THUIA KPUCTALUIMYECKOM pEIIETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh  yYMEHHWIl:  KJAacCU(UUHMPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHYECKHE PEAKIIUU IO PA3JINYHBIM NpU3HAKaM (YUCITY
U COCTaBy pearvpyrolliux BELIECTB, TEIIOBOMY 3()(eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCcTHUIO KaTaiu3aTopa U
APYTHE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUU I KIacCU(DUKAUU
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUSI PACKPbIBaTh CMBICI MEPUOJUUECKOr0O 3akoHa /.
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (DYHKLUU;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IEPHOOB
[lepuognueckonn  cucremor  J[.U. Menpeneena, UCTIOJIB3YSl  TOHATHUSA
«3HEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBIE
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTHUYECKHE COCTOSHHUS aToMay;
OOBSCHATH3aKOHOMEPHOCTU W3MEHEHHSI CBOWCTB XUMHYECKHMX 3JIEMEHTOB U HUX
coeqMHeHUNM no mnepuomaM u rpynnaMm llepuommueckon cucremsr /I N.
MeHeneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUAYECKHE  CBOWMCTBA  BEHIECTB  PAa3IMUYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYLIHOCTh: OKHCIIHUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIIMA MOCPEACTBOM COCTAaBJIEHHS 3JEKTPOHHOIro OanaHca
ATUX pPEAKUUH; peaKkluil MOHHOrO OOMEHa MyTEM COCTABIEHUS HMX IMOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOIM3a;  peakui
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe r’UAPOKCOKOMILIEKCOB IIUHKA U aJIFOMUHUSA);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMUi ¢ YU4ETOM HUX DHEPreTHUECKUX XapaKTEPUCTHUK, XapakTep
M3MEHEHUS! CKOPOCTH XHMHMUYECKOW peakIMd B 3aBUCHUMOCTU OT pPa3Iu4HbIX
(akTOpoOB, a TaK’Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larense);

chOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEPH30BaTh XUMHUYECKHUE PpEaAKIIUH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJY4Y€HUs CEPHOW KHUCIOTHI, aMMHAKa,
oOlMe Hay4yHble MPUHLMIBI XHUMHYECKUX IPOU3BOJICTB; LEIECOOOPA3HOCTD
MIPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUW O METOJaX HAay4YHOIO
MO3HAHUA SBJICHUM NpUpPOAbl — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (PEeabHbIN U MBICICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHATH 3TH 3HAHUS TIPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEIIECTB
U 118 OOBSCHEHUS XMMHYECKUX SIBJICHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPaKTUYECKOM AESITEIIbHOCTU YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISIBIISATH B3aHMMOCBSI3b XUMUYECKUX 3HAHUH C
NOHATUSMHU U TIPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHHUS MAaTEPUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHLIEHTPALIH;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OIHOTO U3 YYACTBYIOIIMX B PEAKIMHU BEILECTB; TEIUIOBOrO 3(deKra
peaklMy; 3HAYEHUs BOJOPOJHOIO MOKa3aTedsl pacTBOPOB KHCIOT U ILEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
NPOJYKTa PEaKIMU, €CIU OJTHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C
OmpeeIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30OBITKE
(MMeeT MpUMECH); JOJM BBIXOJIa MPOJAYKTA pPEaKUHUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOATENHHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUH  3KCHepuMEeHT  (IpOBEIEeHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI0 COCTaBa HEOPTaHWYECKUX BEIIECTB, ONpPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBI0 WHAWKATOPOB, W3YyYECHHE BIIUSHHUS
paznuYHbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  peakluH, peuieHue
AKCIIEPUMEHTAJIBHBIX 337ady 1o TemaMm «Mertamisly u  «Hemeramisl») c
cOOJII0IeHNEM TpaBUil O€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00OpaTOPHBIM
o0opynoBanueM, (HopmMyaupoBaTh I1€ldb HCCJIECAOBAHMS, TPEJCTABIATH B
paznu4yHOi QopMe pe3ynbTaThl SKCHEPUMEHTA, aHATU3UPOBATH U OILEHHUBATHHUX
JOCTOBEPHOCTb;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MPaBUiIa TOJIb30BAHUS XUMHUYECKOM
nocyJo u J1abopaTopHBIM O0OpYAOBaHHEM, OOpalleHus C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKIUSMHU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTMYECKH LEIECO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOM
JEATEIBHOCTA B LEISAX COXPAHEHMs CBOETO 30POBBS, OKPYKAIOLIEH ITPUPOIHON
cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCUYECKOI'O JEWCTBUS HA KUBBIE OPTaHU3MbI ONPEACIEHHBIX HEOPTAHUYECKUX
BENIECTB, MOHUMas cMmbIch nmokaszarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUUW: OCYIIECTBIISATH II€JICHANPABICHHBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHas U y4EeOHO-Hay4qHas
JUTEpaTypa, CpeicTBa MaccoBoi nHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATHXUMHUYECKYI0 MH(POpPMALIMIO, MepepadaThiBaThe€ M HCIOIb30BATHB
COOTBETCTBHH C IMOCTABIEHHON YUeOHOU 3a/1aueH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne | HaumeHoBaHUe KoanuecTBO 4acos

n/ pa3aesioB M TeM Bcee Kontposann | Ilpakruuec JuexkTpoHHble (HUGpoBbIE) 00pa3oBaTeIbHbIE PECYPChI
n MpOrpaMMbl ro ble padoThI KHe padoTbl

Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHUYeCKOM XMMHUHU

[Ipenmer
OpraHn4eCcKOn http://school-collection.edu.ru
xumud. Teopust
1.1 CTPOEHUs 19 http://files.school-collection.edu.ru/dlrstore/76f609e3-5daé-7559-4264-
OpPTaHUYECKHUX 68d3548bb069/index.htm

coequHeHn A. M.

byrtneposa

Hroro no pazgeny 19

Pa3znen 2.YriaeBoaopoanbl

http://school-collection.edu.ru

IIpenenbusie
2.1 YHICBOAOPOAB == 6 http://files.school-collection.edu.ru/dIrstore/76f609e3-5da6-7559-4264-

AITKAHEL, 68d3548bb069/index.htm

LUKJIOATKAHbI

Henpenensusie

YIJIEBOJIOPOIBI: http://files.school-collection.edu.ru/dIrstore/a2fde3eb-37b0-b327-af25-
2.2 aJIKCHEI, 18 1 099e3fa00573/index.htm

ATKATUCHBI,

AIIKUHBI
23 Apomarnyeckue 10 http://files.school-collection.edu.ru/dIrstore/e659f378-5a0f-07e2-5491-



http://school-collection.edu.ru/
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-099e3fa00573/index.htm
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COCTUHEHUN

Ankansr:
TOMOJIOTHYSCKUH
psn, oOmas
(opmyuna,

20 HOMEHKJIATypa U http://files.school-collection.edu.ru/
U30MEpHsL, dIrstore/ceac7808-399a-9ac6-db56-
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHO
€ CTpOECHHUE
MOJIEKYJI
dusnueckue u . .

http://files.school-collection.edu.ru/
gy | Meckue dlrstore/5e8f612a-b762-9f6b-de63-
cponctsa c5dc1d3eb4c5/index.htm
aJIKaHOB
Haxoxaenne
aJIKaHOB B
NIPUPOJE. http://files.school-collection.edu.ru/

22 CnocoObl dIrstore/5e8f612a-b762-9f6b-de63-
MOJYYEHUS U c5dc1d3eb4c5/index.htm
PUMEHEHUE
aJIKaHOB
Pemenne 3agau u http://files.school-collection.edu.ru/

23 YIPaXHEHUN 110 dlrstore/73ccda2d-12a7-ccd3-233c-
TeMe «AJKaHbBD» 1ec5450c05f0/index.htm

24 IMuknoankaHsl: http://files.school-collection.edu.ru/

obmas popmyna,
HOMEHKJIaTypa U

dlrstore/73ccda2d-12a7-ccd3-233c-
1ec5450c05f0/index.htm
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http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-

HU30Mepus,
0COOEHHOCTHU
CTPOCHUS H
XAMHYECKHUX
CBOMCTB,
CITIOCOOBI
MOJIy4EHUS U
MIPUMEHEHUE

25

Pemenue
pacu€THBIX 3aJ1a4
Ha OIpEJIEIICHHUE
MOJIEKYJIIPHOM
(bopmybI
OPraHn4eCKOro
BEILIECTBRA II0
MAacCCOBBIM JIOJISIM
aToOMOB
3JIEMEHTOB,
BXOJISIIUX B €TI0
COCTaB.
Cucrematu3anus
1 0000IIIeHHE
3HAHWM 10 TEME

http://files.school-collection.edu.ru/
dlrstore/73ccda2d-12a7-ccd3-233c-
1ec5450c05f0/index.htm

26

AJKeHBI:
TOMOJIOTHYECKHI
psn, oomas
opmyura,
HOMEHKJIaTypa,
3JIEKTPOHHOE U

http://files.school-collection.edu.ru/
dlrstore/e659f378-5a0f-07e2-5491-
felca9d05442/index.htm
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IIPOCTPAHCTBECHHO

€ CTpOEHUE
MOJIEKYJI.
CTpyKTypHasT http://files.school-collection.edu.ru/
27 Huc-Tpanes dirstore/a2fde3eb-37b0-b327-af25-
HOMEpIA 099e3fa00573/index.htm
aJIKCHOB
duznYecKue u
XUMHYECKHE
. http://files.school-collection.edu.ru/
28 cpoHcTEa dlrstore/a2fde3eb-37b0-b327-af25-
ATEHOB. 099e3fa00573/index.htm
IIpaBuio
MapkoBHHKOBA
CniocoOb1 ‘ .
http://files.school-collection.edu.ru/
9 | MOMYHEHIH dlrstore/80d12abd-df02-dd41-7770-
TpUMCHCHHE f1cd1f794ccf/index.htm
aJIKCHOB
[IpakTrnueckas
pabora Ne 1 mo . .
" http://files.school-collection.edu.ru/
39 | Teme Homyuerie dirstore/80d12abd-df02-dd41-7770-
yraieHa n f1cd1f794ccf/index.htm
HU3y4YEHUE €ro
CBOMCTB"
Pemenue 3agau u http://files.school-collection.edu.ru/
31 YIPAXHEHUN 110 dirstore/e659f378-5a0f-07e2-5491-
TeMe «AJIKCHBI» felca9d05442/index.htm
32 Pemenue http://files.school-collection.edu.ru/

pacy€THBIX 3a1a4

dlrstore/80d12abd-df02-dd41-7770-
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Ha OIIpCACIICHUEC

MOJIEKYJISIPHOU
hopmyTbr f1cd1f794ccf/index.htm
OpraHUYeCcKOro
BEIIESCTBA
AJKaaueHsl:
CONPSIKEHHBIE,
W30JIMPOBAHHEIE, http://files.school-collection.edu.ru/
33 KyMYJIUPOBAHHbIE dirstore/e659f378-5a0f-07e2-5491-
. OcobeHHOCTH felca9d05442/index.htm
3JIEKTPOHHOTO
CTPOEHUS
XuMHuueckme . .
. http://files.school-collection.edu.ru/
34 | croner dirstore/80d12abd-df02-dd41-7770-
CONPDICHHBIX f1cd1f794ccf/index.htm
JIMEHOB
Croco0bl ) )
http://files.school-collection.edu.ru/
35 HOMYHCHIL H dirstore/caa549fd-1ce7-bbc9-672c-
HPHMEHEHIE 6802f3a2da5a/index.htm
aJIKaJueHOB
http://files.school-collection.edu.ru/
36 Kayuyxk u pe3una. dirstore/caa549fd-1ce7-bbc9-672c-
6802f3a2da5a/index.htm
37 ANKWHBI: http://files.school-collection.edu.ru/
TOMOJIOTHYECKUH dlrstore/caa549fd-1ce7-bbc9-672c-
psn, oOmas 6802f3a2da5a/index.htm
(opmyuna,

HOMCHKJIATYpA4,
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OJICKTPOHHOEC U

MIPOCTPAHCTBEHHO
€ CTpOECHHUE
MOJIEKYJI,
¢busnueckue
CBOIICTBa
XHUMUYECKHE http://files.school-collection.edu.ru/
38 CBOIiCTBa dlrstore/a2fde3eb-37b0-b327-af25-
AJIKWUHOB 099e3fa00573/index.htm
KauectBennsie http://files.school-collection.edu.ru/
39 peakuuu Ha dlrstore/caa549fd-1ce7-bbc9-672c-
TPONHYIO CBSI3b 6802f3a2da5a/index.htm
CniocoOb1 _ .
http://files.school-collection.edu.ru/
40 TOTYHEHI H dlrstore/e659f378-5a0f-07e2-5491-
MPUMEHEHHUE .
felca9d05442/index.htm
AJKHHOB
Pemenue 3anau:
pacy€TeI 1o http://files.school-collection.edu.ru/
41 YPaBHEHUIO dIrstore/caa549fd-1ce7-bbc9-672c-
XUMHYSCKOM 6802f3a2da5a/index.htm
peakuuu
CucreMaru3zanus http://files.school-collection.edu.ru/
42 u 00001eHnEe dIrstore/caa549fd-1ce7-bbc9-672c¢-
3HAaHUH MO TeEME 6802f3a2da5a/index.htm
43 | KonTponbHas http://files.school-collection.edu.ru/
pabota Ne2 no dirstore/caa549fd-1ce7-bbc9-672c-
TEME 6802f3a2da5a/index.htm

«HenpenenpHbie
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YIJII€BOAOPOAbI»

44

ApeHsr:
TOMOJIOTUYECKHI
psn, oOmas
(opmyuna,
HOMEHKJIaTypa.
DNEKTPOHHOE U
HPOCTPAHCTBEHHO
€ CTPOCHHE
MoJIeKyJ OeH3oma
U TOJIyOJa, UX
¢busznueckue
CBOMCTBA

http://files.school-collection.edu.ru/
dlrstore/e659f378-5a0f-07e2-5491-
felca9d05442/index.htm

45

Hszomepus u
HOMEHKJIaTypa
TOMOJIOTOB
OeH30:a.
CnocoObl
MOJIyYESHUS

http://files.school-collection.edu.ru/
dlrstore/47b6b935-e53f-0d83-0d73-
21b%9a37b598e/index.htm

46

XuMmudeckue
CBOIICTBa apeHOB:
peakmuu
3aMeIeHUS

http://files.school-collection.edu.ru/
dlrstore/e659f378-5a0f-07e2-5491-
felca9d05442/index.htm

47

XUMUYECKue
CBOICTBa apEHOB:
peaxIumn
MIPUCOEANHEHUS,
OKHCJICHUE

http://files.school-collection.edu.ru/
dlrstore/5023877d-1f9c-f104-5d02-
e72d79b59%9a32/index.htm
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T'OMOJIOTOB

OeH3oia
OcobennocT http://files.school-collection.edu.ru/
48 XUMHAYECKUX dlrstore/5023877d-1f9c-f104-5d02-
CBOMCTB CTHUpOJIa €72d79b5%9a32/index.htm
Pemenne
pacy€THBIX 3a1a4
Ha OIpeAeIIeHUE http://files.school-collection.edu.ru/
49 MOJICKYJISIPHON dirstore/déd55aae-8b69-9c10-169c¢-
(bopmybl 8af28c8eb572/index.htm
OpPraHNYECKOro
BellleCTBa
CrocoOs1 _ .
http://files.school-collection.edu.ru/
MOJy4YECHUS U
50 dirstore/e659f378-5a0f-07e2-5491-
TIPUMEHEHNE .
felca9d05442/index.htm
apeHoB
TI'eneruueckas
CBSA3b MEXIY http://files.school-collection.edu.ru/
51 pas3inyHbIMU dirstore/47b6b935-e53f-0d83-0d73-
KJIaccaMu 21b9a37b598e/index.htm
YIIJIEBOJAOPOAOB
52 Pacuértrl o http://files.school-collection.edu.ru/

ypaBHEHUSIM
XHUMHYECKHX
peaKuum.
CucreMaTH3alus
Hu 0000111eHNE
3HAHUH T10 TeME

dlrstore/4fb5d71a-0f92-f572-8812-
927f99e7225a/index.htm
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KonTponbhas
pabotalNe3 no

http://files.school-collection.edu.ru/

53 dirstore/d6d55aae-8b69-9c10-169c-
Teme 8af28c8eb572/index.htm
«YTneBogopoab»

. https://chemege.ru/istochniki-
[IpuponHs1i ras.
54 I uglevodorodov/?
ONYTHEIE
y ysclid=Imxs5c1n7b277767303https://
HEQTAHBIC rasLl ru.wikipedia.org/wiki/[1pnpoaHbIi ras
. https://chemege.ru/istochniki-
KamenHnslit yroinp
55 uglevodorodov/?
U IPOAYKTHI €T0
p I% ysclid=Imxs5¢1n7b277767303https://
TepepaboTK ru.wikipedia.org/wiki/[pupoaHblit_ras
Hed1p 1 ciocobs1 ) o
. https://chemege.ru/istochniki-
e€ mepepadoTKHu.
I CHEHIE uglevodorodov/?
HUMEHEHN
56 p ysclid=Imxs5¢c1n7b277767303https://
0 0
MPOAYKTOB ru.wikipedia.org/wiki/
nepepadoTKu
HetH
T'enernueckas https://chemege.ru/istochniki-
CBSI3b MEXIY uglevodorodov/?

57 Ppa3IMYHBIMHU ysclid=lmxs5c1n7b277767303https://
KJIaccaMu ru.wikipedia.org/wiki/
YTJIEBOJIOPOIOB

58 | 'amoreHomnpousBo https://chemege.ru/istochniki-

HBICYIJIEBOAOPOIO uglevodorodov/?

B: 3JICKTPOHHOE
CTPOCHUE; PEaKIIH
3aMCIICHU S

ysclid=lmxs5¢1n7b277767303https://
ru.wikipedia.org/wiki/



https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm
http://files.school-collection.edu.ru/dlrstore/d6d55aae-8b69-9c10-169c-8af28c8eb572/index.htm

rajJorcHa

https://acetyl.ru/f/0430.php?
ysclid=Imxsavxdv3652590822

[erictBue
[meJIoueil Ha

TaIIOTEHIPOU3BOJ] https://chemege.ru/istochniki-
HEIE. uglevodorodov/?
59 BzanmogeiicTBue ysclid=Imxs5¢1n7b277767303https://
JUrajoreHajikaHo ru.wikipedia.org/wiki/MpupoaHbIn ras
B C MarueM 1
LIUHKOM
CucreMaTH3aius . .
1 oGoGmeHHe https://chemege.ru/istochniki-
60 T uglevodorodov/?
ysclid=Imxs5c1n7b277767303https://
gzgriee?(])noponm” ru.wikipedia.org/wiki/MpnpoaHbii ras
KoHTpobHas https://chemege.ru/istochniki-
uglevodorodov/?
g1 | PadoraNedmo ysclid=Imxs5c1n7b277767303https://
I;B;I“JeIeBOI[OPOI[H" ru.wikipedia.org/wiki/lN
62 [Ipenenbubie http://files.school-collection.edu.ru/
OJIHOATOMHBIC dirstore/aeed24ed-bc30-ea3a-a92b-

CIIUPTBI:

193017547df2/index.htm



http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/%D0%9F
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/%D0%9F
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303https://ru.wikipedia.org/wiki/%D0%9F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://chemege.ru/istochniki-uglevodorodov/?ysclid=lmxs5c1n7b277767303
https://acetyl.ru/f/o430.php?ysclid=lmxsavxdv3652590822
https://acetyl.ru/f/o430.php?ysclid=lmxsavxdv3652590822

TOMOJIOTUYECKUN

psia, oOmras

opmyua,

CTpOEHHUE

MOJIEKYJT

Hzomepus,

HOMEHKJIaTypa, ) )

http://files.school-collection.edu.ru/

63 KaccupuKanms, dirstore/2e02dc8c-ac9d-7¢17-cb97-

Pusiticcine £894219639f2/index. htm

CBOIiCTBa

CIIUPTOB

XHUMUYECKHE

CBOIICTBa http://files.school-collection.edu.ru/
64 NpeaeNbHbIX dirstore/aeed24ed-bc30-ea3a-a92b-

OJIHOATOMHBIX 193017547df2/index.htm

CIIUPTOB

CnocoObl

MOJIy4YECHUS U http://files.school-collection.edu.ru/
65 MIPUMEHECHUE dlrstore/32bf0Obfc-40fa-3878-6d92-

OZTHOATOMHBIX 593fd826df31/index.htm

CIIUPTOB
66 [IpocTsie adupsr: http://files.school-collection.edu.ru/

HOMCHKJIATypa U
HU30Mepus,
0COOCHHOCTH
(hbU3UYECKUX U
XUMHYECKUX
CBOMCTB

dlrstore/2e02dc8c-ac9d-7c17-cb97-
894219639f2/index.htm



http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/32bf0bfc-40fa-3878-6d92-593fd826df31/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/2e02dc8c-ac9d-7c17-cb97-f894219639f2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm

67

Pemrenue 3agau u
YIIPA)KHEHUH 110
TEME

http://files.school-collection.edu.ru/
dlrstore/cfc4d7ea-bf4c-2822-0d33-
b25b526dac4a/index.htm

«IIpenensubie http://files.school-collection.edu.ru/
OJHOATOMHBIC dirstore/aa71cf74-85ec-498c-a220-
CIIUPTEI» bddcé5e3adc7/index.htm
MHoOroaToMHEIE ) )
http://files.school-collection.edu.ru/
CIIUPTHI:
dlrstore/cfc4d7ea-bf4c-2822-0d33-
STUJICHTIIMKOJIb U .
63 b25b526dac4a/index.htm
TJIALIEPUH, NX
LOCPHH, http://files.school-collection.edu.ru/
(usHeckue 1 dlrstore/aa71cf74-85ec-498c-a220-
XHME/HGCKHC bddcé5e3adc7/index.htm
CBOMCTBA
http://files.school-collection.edu.ru/
CnocoOs1
dlrstore/7b8d6é6c66-9b4c-a780-3aa2-
MOJy4YECHUS U .
69 addé0a3bac17/index.htm
OpUMeEHEHNE
p http://files.school-collection.edu.ru/
MHOTOATOMHBIX dlrstore/ceded54b-ef8c-391e-5157-
chpToB 42¢882871305/index.htm
@DeHOoI: CTpOEHUE
MOJIEKYJIBI, . .
b http://files.school-collection.edu.ru/
U3UYECKUE
70 N dIrstore/ceded54b-ef8c-391e-5157-
cBOUCTBA. 42c882871305/index.htm
TokcH4HOCTH
(denona
71 XUMHYECKHE http://files.school-collection.edu.ru/

CBO¥icTBa (peHosa

dlrstore/9b7c5b29-8182-bb6ab-2ab0-
bfa97b18b793/index.htm



http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/ceded54b-ef8c-391e-5157-42c882871305/index.htm
http://files.school-collection.edu.ru/dlrstore/7b8d6c66-9b4c-a780-3aa2-add60a3bac17/index.htm
http://files.school-collection.edu.ru/dlrstore/7b8d6c66-9b4c-a780-3aa2-add60a3bac17/index.htm
http://files.school-collection.edu.ru/dlrstore/7b8d6c66-9b4c-a780-3aa2-add60a3bac17/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/aa71cf74-85ec-498c-a220-bddc65e3adc7/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm
http://files.school-collection.edu.ru/dlrstore/cfc4d7ea-bf4c-2822-0d33-b25b526dac4a/index.htm

http://files.school-collection.edu.ru/
dirstore/cbc648f6-1fdf-1f02-8675-
1dfc12089436/index.htm
http://files.school-collection.edu.ru/
dlrstore/2902f1c7-622b-d84b-fce5-
f652d1cc81f7/index.htm

CnocoOs1
TTOJTyYCHUS U

http://files.school-collection.edu.ru/

dlrstore/9b7c5b29-8182-bbab-2ab0-

bfa97b18b793/index.htm
http://files.school-collection.edu.ru/

72 dlrstore/cbc648f6-1fdf-1f02-8675-
HpHMEHCHHE 1dfc12089436/index.htm
benona http://files.school-collection.edu.ru/
dirstore/2902f1c7-622b-d84b-fce5-
f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/
[IpakTuueckas dlrstore/9b7c5b29-8182-b6ab-2ab0-
pabota Ne 2. bfa97b18b793/index.htm
Pemenue http://files.school-collection.edu.ru/
73 OKCIIEPUMEHTAIIBH dirstore/cbc648f6-1fdf-1f02-8675-
BIX 3aJ1a4 10 TEME 1dfc12089436/index.htm
"CnupTsl U http://files.school-collection.edu.ru/
benonsr" dirstore/2902f1c7-622b-d84b-fce5-
f652d1cc81f7/index.htm
CucreMaru3anus
74 1 0000111eHNE
3HaHWH 10 TEME
75 Anpaerunsl u http://files.school-collection.edu.ru/

KCTOHBI:

dlrstore/dcdc1448-b507-9f8c-447a-



http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-f652d1cc81f7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-8675-1dfc12089436/index.htm
http://files.school-collection.edu.ru/dlrstore/9b7c5b29-8182-b6ab-2ab0-bfa97b18b793/index.htm

AJIEKTPOHHOE
CTpOEHHE
KapOOHUITHHOM
IPYIIIBI;
TOMOJIOTHUECKHUE
pAIBI, O0IIast
hopmyra,
H30MEpHS U
HOMEHKJIaTypa

65a6762ce485/index.htm
http://files.school-collection.edu.ru/
dirstore/a3500cc3-4094-68de-807e-
fc926dd3cc35/index.htm

Anpneruasl u

http://files.school-collection.edu.ru/

KETOHBI: dirstore/dcdc1448-b507-9f8c-447a-

76 ¢uznueckue 65a6762ce485/index.htm
CBOICTBA; http://files.school-collection.edu.ru/
peakuuu dlrstore/a3500cc3-4094-68de-807e-
NPUCOECTUHEHNS fc926dd3cc35/index.htm
Peakmun http://files.school-collection.edu.ru/
OKHCIJICHHS U dirstore/72294062-bc86-65ec-ae3d-
KAYE€CTBEHHBIEC 1ca315adcdef/index.htm

77 . .
peakuuu http://files.school-collection.edu.ru/
AIbJCTUJIOB U dirstore/09036a07-20de-2930-8caa-
KETOHOB 4f9cd346e7cd/index.htm

http://files.school-collection.edu.ru/

CnocoObl dIrstore/72294062-bc86-65ec-ae3d-
IOJIYYEHUSA 1ca315adcdef/index.htm

78 alIbJETUIIOB U http://files.school-collection.edu.ru/
KETOHOB dlrstore/09036a07-20de-2930-8caa-

4f9cd346e7cd/index.htm
79 | KonTponbHas



http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm

pabota Ne5 mo
Teme «CIUpTHI.

AJLIernasn

[IpakTrnueckas
pabota Ne3

20 «I'napokcuibHbIE
U KapOOHHUIIbHBIE
MIPOU3BOJIHBIC
YIJIEBOAOPOIOBY»
OIHOOCHOBHBIE ) )
Ipe/IeIbHEE http://files.school-collection.edu.ru/

dirstore/dcdc1448-b507-9f8c-447a-
KapOOHOBBIC ]
65a6762ce485/index.htm

81 KHCHOTEL, http://files.school-collection.edu.ru/
ocobenroctn dirstore/a3500cc3-4094-68de-807e-
CTPOCHIA HX fc926dd3cc35/index.htm
MOJIEKYJI
N3omepus u http://files.school-collection.edu.ru/
HOMEHKJIaTypa dirstore/90cf71f8-622a-eab1-c67c-
KapOOHOBBIX c2dd48a60a3c/index.htm

82 KHMCIIOT, X http://files.school-collection.edu.ru/
¢busznueckue dlIrstore/84b950f6-e8ed-88a9-5eb5-
CBOIICTBa 86f4134256a3/index.htm

83 XuMU4JecKkue http://files.school-collection.edu.ru/
CBOIiCTBa dlrstore/72294062-bc86-65ec-ae3d-
NIpENEIbHBIX 1ca315adcdef/index.htm
OIHOOCHOBHBIX http://files.school-collection.edu.ru/
KapOOHOBBIX dirstore/09036a07-20de-2930-8caa-

KHUCIOT

4f9cd346e7cd/index.htm



http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/a3500cc3-4094-68de-807e-fc926dd3cc35/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm

OcobennocT

http://files.school-collection.edu.ru/

CBOICTB
MYDABLIHO dlrstore/90cf71f8-622a-eab1-c67c-
yp c2dd48a60a3c/index.htm
84 KHUCIIOTHI. . .
M 5 http://files.school-collection.edu.ru/
ngoo pasHe dlrstore/84b950f6-e8ed-88a9-5eb5-
KapOOHOBBIX 86f4134256a3/index.htm
KHCIIOT
OcobennocT
CBOMCTB:
HEMpPEeeIbHBIX U
apOMaTHYECKUX http://files.school-collection.edu.ru/
KapOOHOBBIX, dirstore/77157abée-6abd-8f93-a162-
TUKapOOHOBBIX, 6f9388f80aab/index.htm
85 . .
THJIPOKCUKAapOOH http://files.school-collection.edu.ru/
OBBIX KHCJIOT. dlrstore/7ce182f0-f5cc-e814-f75a-
[IpencraBurenu 734e9calbdc5/index.htm
BEICIIIHX
KapOOHOBBIX
KHUCIIOT
http://files.school-collection.edu.ru/
Iloustue o dlrstore/77157a6e-6abd-8f93-a162-
MPOU3BOJIHBIX 6f9388f80aab/index.htm
86 . .
KapOOHOBBIX http://files.school-collection.edu.ru/
KHUCJIOT dlrstore/7ce182f0-f5cc-e814-f75a-
734e9calbdc5/index.htm
87 Croco0Os1 http://files.school-collection.edu.ru/

MIOJIyYEHUS U
IIPUMEHEHHE

dlrstore/ea3dba3c-67cc-4252-0f4e-
cc256589efb2/index.htm



http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm

KapOOHOBBIX
KHCIIOT

http://files.school-collection.edu.ru/
dlrstore/665a25f3-5872-5a4a-073f-
€824d8b2c563/index.htm

CrnoxHble 3¢upsl:

http://files.school-collection.edu.ru/

TOMOJIOTUYECKUH dlrstore/77157a6e-6abd-8f93-a162-
psima, oomas 6f9388f80aab/index.htm
88 . .
¢bopmyina, http://files.school-collection.edu.ru/
H30MEpHUA U dlIrstore/7ce182f0-f5cc-e814-f75a-
HOMEHKIIATypa 734e9calbdc5/index.htm
http://files.school-collection.edu.ru/
dlrstore/90cf71f8-622a-eabl1-c67c-
dusnueckue u c2dd48a60a3c/index.htm
89 XUMHYECKHE 6. http://files.school-
cBo¥cTBa 3(hUpoOB collection.edu.ru/dlrstore/84b950f6-
e8ed-88a9-5eb5-86f4134256a3/
index.htm
Pemenue
pacu€THBIX 3a/1a4: )
9. http://files.school-
110 YPaBHEHHIO .
. collection.edu.ru/dlIrstore/ea3dba3c-
XUMHYECKOUI
ca . 67cc-4252-0f4e-cc256589%¢efb2/
KIINH, H
90 peaiiit, index.htm
ompeaciicHue
fpeacIett . http://files.school-collection.edu.ru/
MOJICKYIAPHOH dirstore/665a25f3-5872-5a4a-073f-
bopmymsl €824d8b2c563/index.htm
OpPraHuYeCcKOro
BellleCTBa
91 [IpakTrueckas http://files.school-collection.edu.ru/

pabora Ne 3.

dlrstore/ea3dba3c-67cc-4252-0f4e-



http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm

Pemenne

SKCIEPUMEHTAIIbH '
LIX 34784 [0 TeMe cc256589efb2/index.htm
" 6I[ http://files.school-collection.edu.ru/
apOOHOBEIE
p dirstore/665a25f3-5872-5a4a-073f-
KHCTOTBL. €824d8b2c563/index.htm
CioxubIe
3¢upsr"
O06o06micHue U ) )
http://files.school-collection.edu.ru/
cHUCTEMAaTHU3aLIN

3HAHWUH 110 TEME

dlrstore/77157a6e-6abd-8f93-a162-
6f9388f80aab/index.htm

K
23 «KapGonoprre http://files.school-collection.edu.ru/
IéHCHOTH' dlrstore/7ce182f0-f5cc-e814-f75a-
JTOMHDIC 734e9calbdc5/index.htm
3¢hupb»
http://files.school-collection.edu.ru/
Cemunap dIrstore/77157abe-6abd-8f93-a162-
94 «KapOoHoBbIe 6f9388f80aab/index.htm
KUCIIOTBIL. http://files.school-collection.edu.ru/
Cnoxusle 3¢pupbD» dlrstore/7ce182f0-f5cc-e814-f75a-
734e9calbdc5/index.htm
http://files.school-collection.edu.ru/
Kupsr: ctpoenue,
dlrstore/099da334-9574-8408-6b19-
¢usnueckue u .
95 €36795c3e309/index.htm
K
XHME/HGC ue http://files.school-collection.edu.ru/
CBOMCTBA dirstore/2638df79-e8e5-0109-e2e2-
(ruzpoms) cd2fal53a7bb/index.htm
96 OcobeHHoOCTH http://files.school-collection.edu.ru/

CBOMCTB XKHUPOB,

dlrstore/099da334-9574-8408-6b19-



http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/77157a6e-6abd-8f93-a162-6f9388f80aab/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-e824d8b2c563/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm

coJiepaKaLIIX
OCTaTKH
HeTpeieNbHbIX
YKUPHBIX KUCIIOT.
Kups! B npupone

€36795c3e309/index.htm
http://files.school-collection.edu.ru/
dlrstore/2638df79-e8e5-0109-e2e2-
cd2fa153a7bb/index.htm

97

MEI1a KaK Con
BBICIIIMX
KapOOHOBBIX
KHUCIIOT, UX
MoOIoIIIee
JIECUCTBUE.
ITonsatue o
CHHTETHYCCKHUX
MOIOIIHNX
cpeactax (CMC)

98

I'eneTnueckas
CBS3b
YIJIEBOAOPOIOB U
KHCIIOPOICOIEPK
ammx
OpraHUYeCKHUX
BECIIICCTB

99

Pacuértrl no

ypaBHEHUSIM
XUMHYECKUX
peakuun

100

CucreMaTu3anusa
1 00001IeHNE



http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-cd2fa153a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm

3HAHUH II0 TEME

Kontponbnas
pabota Ne6
101 «Kucnopoaconep
JKalie
OpraHUYECKHUE
COE€TUHECHUS»
Sai)fzfepHCTnKa http://files.school-collection.edu.ru/
YTIEBONIOB H dirstore/57311a71-6110-4f77-a29f-
102 KnaceubKar 37f5644531eb/index.htm
http://files.school-collection.edu.ru/
YIJICBON0B dirstore/8a2db168-8748-7c52-0ddc-
(MOHO-, 11~ 1 2f6488815e7c/index.htm
MOJIUCaXapH/Ibl)
MoHocaxapusl:
¢buznueckue
103 CBOICTBA U
HaXO0XJICHHE B
MIPUPOJIE
TpumeHeHHe http://files.school-collection.edu.ru/
- dirstore/57311a71-6110-4f77-a29f-
104 3HaquHe’ 5 37f5644531eb/index.htm
http://files.school-collection.edu.ru/
KHSHEACATEILHOC dlrstore/8a2db168-8748-7¢52-0ddc-
TH opramisMa 2f6488815e7c/index.htm
105 ®pykro3a. http://files.school-collection.edu.ru/
Pu6os3a. dlIrstore/5ecbff51-0f29-céeb-ff20-

Jlezokcupubo3a.

d5f4f59cec53/index.htm



http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm

http://files.school-collection.edu.ru/
dlrstore/8c7c¢39d3-420c-6e24-9e52-
f57b8aedc10d/index.htm

Jucaxapupr:
caxaposa, http://files.school-collection.edu.ru/
MajbTO3a U dirstore/5ecbff51-0f29-c6eb-ff20-
106 JIaKTO3a. d5f4f59cec53/index.htm
Haxoxnenue B http://files.school-collection.edu.ru/
MPUPOJIE U dIrstore/8c7¢39d3-420c-6e24-9e52-
IIpUMEHEHNE f57b8aedc10d/index.htm
JIMCaxapua0B
[Tonucaxapupr: ] )
http://files.school-collection.edu.ru/
CTpOECHUE
dlrstore/57311a71-6110-4f77-229f-
MaKpOMOJIEKYJI, -
107 b 37f5644531eb/index.htm
3UYECKHE
HBHHECKIE 1 http://files.school-collection.edu.ru/
XHMfIqGCKHe dlIrstore/8a2db168-8748-7¢52-0ddc-
CBOMCTEA, 2f6488815e7c/index.htm
NIPUMEHEHUE
http://files.school-collection.edu.ru/
dlrstore/af34cf52-3dd3-cdcf-6700-
O0o001enue )
108 4 06 397af208dc33/index.htm
CBEJICHUU O
A http://files.school-collection.edu.ru/
yesonax dlrstore/d899c40f-75e2-ab0c-daif-
b9e21f32a7bb/index.htm
109 IIpakTrueckas http://files.school-collection.edu.ru/
pabota Ne4 dirstore/af34cf52-3dd3-cdcf-6700-
«YTIIEBOIBDY 397af208dc33/index.htm

http://files.school-collection.edu.ru/



http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm

dlrstore/d899c40f-75e2-ab0c-daif-
b9e21f32a7bb/index.htm

110

TTonsatue 00
HCKYCCTBEHHBIX
BOJIOKHAX

http://files.school-collection.edu.ru/
dlrstore/af34cf52-3dd3-cdcf-6700-
397af208dc33/index.htm

http://files.school-collection.edu.ru/
dlrstore/d899c40f-75e2-ab0c-daif-
b%9e21f32a7bb/index.htm

111

Pemenne
pacyeTHBIX 3a/1a4
Ha OIpEJIETICHHUE
JIOJIM BBIXOJ1a
MPOAYKTa
peaKkuuu ot
TEOPETUYECKHU
BO3MOKHOTO

112

CucreMaTuzamnus
1 000011IeHIE
3HAHWM I10
pasnueny

113

KonTponbsHas
pabota Ne7 mo
TeMe «YTIeBOIbI"

114

AMUHBL:
KJIaccuuKanus,
CTPOEHUE MOJIEKYJI,

1. http://files.school-
collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/



http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm

obmmas popmyia

index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/2f91c909-
82fb-458a-3538-52cc9070ebf0/
index.htm

3. http://files.school-
collection.edu.ru/dlrstore/652a115c-
8c7c-4735-363f-ecb93e64df61/
index.htm

4. http://files.school-
collection.edu.ru/dIrstore/e018a2db-
d720-e54a-cb5f-0226840a8f7e/
index.htm

115

Hzomepus,
HOMCHKJIATypa U
dbuznveckue
CBOMCTBA
aMUHOB.

116

XHUMHYECKUE
CBOICTBa
anupaTUICCKUX
aMUHOB

117

Annnun:
CTpOCHHE
aHWINHA,
0COOEHHOCTH
XAMHYECKHUX
CBOWCTB aHHUJIMHA

1. http://files.school-
collection.edu.ru/dIrstore/0e9a9b25-
b8de-0bd2-1252-55407d90e4df/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/2f91c909-
82fb-458a-3538-52cc9070ebf0/



http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm

index.htm

3. http://files.school-
collection.edu.ru/dlrstore/652a115c-
8c7c-4735-363f-ech93e64df61/
index.htm

4, http://files.school-
collection.edu.ru/dIrstore/e018a2db-
d720-e54a-cb5f-0226840a8f7e/
index.htm

118

CriocoOsr
NOJTY4YCHUS U
NpUMEHEHUE
amudaruyecKkux
aMHHOB

119

Pemenue 3aga4d u
YIIPA)KHEHUH 110
TeME

«AMHHBD»

120

AMHMHOKHCIOTHI:
HOMEHKJIATypa U
U30Mepus,
¢buznueckue
CBOICTBA.
OTaeibHBIE
MIPEICTaBUTENH O~
AMHHOKHUCIIOT

5. http://files.school-
collection.edu.ru/dlrstore/df61116a-
635f-1ad1-cb3e-ff7598e3b35f/
index.htm

6. http://files.school-
collection.edu.ru/dlrstore/ab1d99c1-
d2b1-49d0-704c-8cc37bdaa559/
index.htm

7. http://files.school-
collection.edu.ru/dlIrstore/81bf3c04-
ecla-a493-664e-32806985f8cf/



http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm
http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm

index.htm

8. http://files.school-
collection.edu.ru/dlIrstore/a4éafba6-
f788-60c4-0552-7216670bfd66/
index.htm

XUMHYECKHE
CBOMCTBA
aAMHHOKHCJIOT, X

9. http://files.school-
collection.edu.ru/dlrstore/971697f2-
fd05-4929-99c9-eb753b34ced7/
index.htm

10. http://files.school-
collection.edu.ru/dIrstore/aa73fec2-
768f-fe6d-52c¢7-8195d6878a68/

OMOoJIOTHYeCKOe .
index.ht
121 SHATCHHC 11. http://files.school-
AMUHOKHCIIOT. collection.edu.ru/dIrstore/2dde89f6-
Crires u £095-3b1e-6480-f0c9cf6a9c8f/
THAPOTIHS index.htm
TICITHAOB 12. http://files.school-
collection.edu.ru/dlrstore/075d50d0-
7cb2-d3a0-14e0-78d958f59d2c/
index.htm
122 benkn kak 14. http://files.school-
IIPUPOIHEIE collection.edu.ru/dlrstore/d4f18c54-
IIOJIMMEPBI; 0286-bab3-b084-9cb5f6854c0b/
CTPYKTYPBI index.htm
GeIKOB 15. http://files.school-

collection.edu.ru/dlIrstore/7fc9510d-
3617-92a5-b05¢c-2d9346b131c5/
index.htm



http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.ht
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.ht
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.ht
http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
http://files.school-collection.edu.ru/dlrstore/a46afba6-f788-60c4-0552-7216670bfd66/index.htm
http://files.school-collection.edu.ru/dlrstore/a46afba6-f788-60c4-0552-7216670bfd66/index.htm
http://files.school-collection.edu.ru/dlrstore/a46afba6-f788-60c4-0552-7216670bfd66/index.htm
http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm
http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm

16. http://files.school-
collection.edu.ru/dlIrstore/f74c9479-
€92d-adf3-988e-4e4d67d 1504/
index.htm

123

XUMHYECKHUE
CBOMCTBA OEJIKOB

9. http://files.school-
collection.edu.ru/dlrstore/971697f2-
fd05-4929-99¢9-eb753b34ced7/
index.htm

10. http://files.school-
collection.edu.ru/dIrstore/aa73fec2-
768f-fe6d-52¢7-8195d6878a68/
index.htm

11. http://files.school-
collection.edu.ru/dlrstore/2dde89f6-
f095-3b1e-6480-f0c9cf6a9c8f/
index.htm

12. http://files.school-
collection.edu.ru/dlrstore/075d50d0-
7cb2-d3a0-14e0-78d958f59d2c/
index.htm

124

A3zoTcoaepikaiiue
TeTEPOIUKINYECK
re COeAMHECHMUS.
HyxnennoBbie
KHUCJIOTBI: COCTaB,
CTpOCHHE U
OmosornuecKas
poiib

14. http://files.school-
collection.edu.ru/dlrstore/d4f18c54-
0286-bab3-b084-9cb5f6854c0b/
index.htm

15. http://files.school-
collection.edu.ru/dlIrstore/7fc9510d-
3617-92a5-b05¢c-2d9346b131c5/
index.htm

16. http://files.school-



http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.htm
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.htm
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.htm
http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
http://files.school-collection.edu.ru/dlrstore/971697f2-fd05-4929-99c9-eb753b34ce47/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm

collection.edu.ru/dlIrstore/f74c9479-
€92d-adf3-988e-4e4d67d 1504/
index.htm

14. http://files.school-
collection.edu.ru/dlIrstore/d4f18c54-

[IpakTyeckas 0286-bab3-b084-9cb5f6854c0b/
pabora Ne 5. index.htm
Pemenue 15. http://files.school-

125 DKCIIEPUMEHTAIbH collection.edu.ru/dlIrstore/7fc9510d-
BIX 3aJ1a4 110 TeME 3617-92a5-b05¢-2d9346b131c5/
"A3oTcoaepkaiiu index.htm
€ OpraHNYeCcKue 16. http://files.school-
coenuHeHus" collection.edu.ru/dIrstore/f74c9479-

€92d-adf3-988e-4e4d67d1f504/
index.htm

126 [TpakTrnueckas 5. http://files.school-
pabota Ne 6. collection.edu.ru/dIrstore/df61116a-
Pemenne 635f-1ad1-cb3e-ff7598e3b35f/
JKCIIEPUMEHTAJIbH index.htm
BIX 3aJa4 10 TEME 6. http://files.school-
"Pacnio3zHaBaHue collection.edu.ru/dlrstore/ab1d99c1-
OpraHUYECKHX d2b1-49d0-704c-8cc37bdaa559/
coenqrHeHnin" index.htm

7. http://files.school-
collection.edu.ru/dlrstore/81bf3c04-
ecla-a493-664e-32806985f8cf/
index.htm

8. http://files.school-
collection.edu.ru/dlrstore/a46afba6-



http://files.school-collection.edu.ru/dlrstore/a46afba6-f788-60c4-0552-7216670bfd66/index.htm
http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm
http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm
http://files.school-collection.edu.ru/dlrstore/81bf3c04-ec1a-a493-664e-32806985f8cf/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/7fc9510d-3617-92a5-b05c-2d9346b131c5/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/d4f18c54-0286-bab3-b084-9cb5f6854c0b/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm
http://files.school-collection.edu.ru/dlrstore/f74c9479-e92d-adf3-988e-4e4d67d1f504/index.htm

788-60c4-0552-7216670bfd66/
index.htm

127

Kontponbnas
pabotaNe§ 1o
TeMe
"A30TCcoAepKaIKn
€ OpraHuvecKue
coenuHeHus"

128

OCHOBHBIE
MOHATUS XUMUHA
BBICOKOMOJICKYJIS
PHBIX
COCTUHEHUHN U
METOBI UX
CHHTE3a —
MoJTMMEpU3aIus u
MOJIMKOHIEHCAIIH
o

1. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
€c98-878d-8f8c-fab065467be0/
index.htm

2. http://files.school-
collection.edu.ru/dlIrstore/f2d5e399-
43d9-8d16-13a0-3f03bed4c28a/
index.htm

129

IInacTMaccsl.
VYrunuzanusa u
nepepadboTka
IJIaCTHKA

130

D1acTOMEpHI:
HAaTypaJIbHbBIN
CHUHTETHYECKUE
Kayuyku. Pe3una

131

Bosokna:
HATypaJIbHBIE,

1. http://files.school-
collection.edu.ru/dIrstore/4d70e672-



http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/a46afba6-f788-60c4-0552-7216670bfd66/index.htm
http://files.school-collection.edu.ru/dlrstore/a46afba6-f788-60c4-0552-7216670bfd66/index.htm

cc98-878d-8f8c-fab065467be0/

HCKYCCTBEHHbIE, .
index.htm
CUHTETUUYECKHUE. ;
I 2. http://files.school-
6} e
TTAMEPDI collection.edu.ru/dIrstore/f2d5e399-
CHEHHAILHOTO 43d9-8d16-13a0-3f03bed4c28a/
Ha3HAYECHUA -
index.htm
http://files.school-collection.edu.ru/
[IpakTuueckas
dlrstore/4d70e672-cc98-878d-8f8c-
pabota Ne 7. )
fab065467be0/index.htm
Pemenne
JKCIEPUMEHTAILH
132 p 2. http://files.school-
i’g( 3aflat To TemMe collection.edu.ru/dIrstore/f2d5e399-
AClIO3HABAHMC 43d9-8d16-13a0-3f03bed4c28a/
mIacTMace u -
index.htm
BOJIOKOH"
http://files.school-collection.edu.ru/
O0001IeHNEe "
dlrstore/4d70e672-cc98-878d-8f8c-
CHUCTEMAaTHU3AIIN :
fab065467be0/index.htm
M3YYEHHOTO
Marepuaja 1o
133 p 2. http://files.school-
IEMe collection.edu.ru/dIrstore/f2d5e399-
bICOKOMOJICKY I 43d9-8d16-13a0-3f03bed4c28a/
sIpHBIE index.htm
coeqrHeHns" -
Pemmenue 3agau u
134 A
YIPaXXHECHUI
Pemmenue 3agau u
135 A

YIPa)KHEHUN



http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm

136 Pemrenue 3agau u
YIIPaXXHEHU N
OBUIEE
KOJIMYECTBO
136 8 7
YACOB I10
ITPOT'PAMME
11 KJIACC
Ne KoanuyecTBO 4acoB
DJIeKTpOHHbIe U poBbIE
n/ | Tema ypoka KoHTpoJbH IMpakruueckne | Jlara nydeHus
Bcero o0pa3oBaTe/ibHbIE PeCypChI
n ble padoThI padoThbI
ATtom. CocTaB aTOMHBIX https://chemege.ru/stroenie-atoma-2/?
1 anep. XuMU4eCKUun 1 ysclid=Imz42Ipvuz191133253
aneMeHT. M30Tonsl
CtpoeHue 3J1eKTPOHHBIX https://chemege.ru/stroenie-atoma-2/?
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ttps://chemege.ru/materials/oxnumber/?
14 CucremMatuzanys u ysclid=lmz4b5e
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29 000011IeHHE 3HAHUHA 10 srsltid=AfmBOopGMs8vkEpvQal-
TEME wGk4Wy9iuov9990NAzeHCUd7Wok7xMd
MCZIH
https://foxford.ru/wiki/himiya/
KonrponbHas pabora no klassifikatsiya-i-nomenklatura-
teme Ne3 "Crpoenue neorganicheskih-veschestv?

30 BEIIleCTBA. srsltid=AfmBOopGMs8vkEpvQa1i-
Muoroo6pasue wGk4Wy9iuov9990NAzeHCUd7Wok7xMd
BelecTB" MCZIH
Knaccudukanus o

. https://chemege.ru/classification-
XUMUYECKHUX PEAKIIU B . .
31 chemical-reaction/

HEOPraHUYECKOU 1
OPraHUYEeCKON XUMHH.
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3aKOH COXpaHECHHUs
MacChl BELIECTB; 3aKOH
COXpaHEHUs U
[IPEBPALLCHUS YHEPTUU
IIPU XUMUYECKUX
peakuusx

https://chemege.ru/classification-

chemical-reaction

/

33

TennoBsie 3 exTs
XUMHUUYECKHX PEaKIuil.
Tepmoxumuyeckue
ypaBHEHUS

https://chemege.ru/termochemistry/

34

Brraucnenus 1o
ypaBHEHUSAM
XUMHUYECKUX PEaKIil u
TEPMOXUMHYECKUM
ypaBHEHUSM

https://chemege.ru/termochemistry/

35

PacueTs! o
TEPMOXUMHUYECKUM
YpaBHEHUSIM

https://chemege.ru/termochemistry/

36

CKOpOCTh XUMUYECKOM
peakuuu, eé
3aBHCHMOCTH OT
pa3IUYHBIX (HaKTOPOB.
Kartanus n
KaTaJIn3aTophbl

tudarium.ru/article/155

37

T'omorenHsie u
TETEPOrCHHBIE PEAKIIUN

tudarium.ru/article/155

38

[TpakTiueckas pabota
Ne 1 mo teme "Bauguue

tudarium.ru/article/155
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pasIUYHBIX (HAKTOPOB
Ha CKOPOCTb
XUMHUUYECKOH peakiuu"

Oo6parumplie 1
HEOOpaTUMBIE PEAKITUU.

oxford.ru/wiki/himiya/himicheskoe-
ravnovesie#:~:text=Obpatmble

39 %20peakumnn?%20—%20310%20peakumm
KHMHECKOe %2C%2004HOBpPEMEHHO,HE%20MEHAIOTCS
PaBHOBECHE %201%20Ha3bIBato
TpaxTugeckas paboTa oxford.ru/wiki/himiya/himicheskoe-

No 2 116 Teme "BiiisiHie ravnovesie#:~:text=O6paTtnmsble
%20peakunmn%20—%20310%20peakumnm

40 Pas/IUIHbIX (aKTOPOB %2C%2004HOBPEMEHHO,HE%20MeHSA0TCA
zz;;z:;z}:;e %201%20Ha3bIBato
paBHOBECHS"

oxford.ru/wiki/himiya/himicheskoe-
ravnovesie#:~:text=O6paTnmble
o ——— %20peakumnn%20—%20310%20peaKkumnm

41 . %2C%2004HOBpEMEHHO,HE%20MEeHAI0TCS
0bobmenue snanui %201%20Ha3bIBato
Kontponbnas pabota No https://foxford.ru/wiki/himiya/skorost-

4 CkopocTh himicheskoy-reaktsii?

42 XUMHUYECKUX PEaKIIUil. srsltid=AfmBOorBHAFYG wpNepP79urWX
XuMudaeckoe d3laT Bb22GuNzC631FRRbGBa0Bbb
paBHOBECHE. |

43 DIIEKTpONMTHYECKAS https://studarium.ru/article/159
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nuccoruanus. CUIbHBIE
U ci1a0ble JIEKTPOIUTHI.
CreneHp JUCCOLMALINN

HNonHoe npousBenenre
BoJbl. Cpesia BOAHBIX
pacTBOpOB.

44 . https://studarium.ru/article/159
Bonopoansiit
nokazatensb (pH)
pacTBopa
I'maponus coneil. https://ege-study.ru/ru/ege/materialy/
45 Peakuun, nporekaroniye himiya/zadaniya-na-gidroliz-21/?
B pacTBOpax utm_referrer=https%3a%2f
BIIEKTPOJIUTOB %2fwww.google.ru%2f
https://studarium.ru/article/15%https://
[TpakTiueckas pabora ege-study.ru/ru/ege/materialy/himiya/
Ne 3 o Teme zadaniya-na-gidroliz-21/?
46 "XHUMHUECKHE peaKuu utm_referrer=https%3a%2f
B pacTBOpax %2fwww.google.ru%2f
AJIEKTPOJINTOB"
Pemenue ynpaxHeHUH
47 o reme «Teopus https://studarium.ru/article/159
AJIEKTPOIUTUYECKOMN
JIACCOLIMAITAN
https://ege-study.ru/ru/ege/materialy/
43 Pemienune ynpaxnenui himiya/zadaniya-na-gidroliz-21/?

o TeMe «['maponus»

utm_referrer=https%3a%2f
%2fwww.google.ru%2f
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OKHUCIIUTEIBHO-

hemrise.ru/theory/inorganic_11/

BOCCTAHOBUTEIIHLHBIC short_ovr_rules
49 peakuuu. BaxHenmme mschool.net/journal/ege/okislitelno-
OKHUCIIUTEIIN U vosstanovitelnye-reakczii-v-ege-po-himii/
BOCCTAaHOBHUTEITH
hemrise.ru/theory/inorganic_11/
MeTton 3NEKTPOHHOTO short_ovr_rules
50 (2JIEKTOHHO-UOHHOTO) mschool.net/journal/ege/okislitelno-
Oamanca vosstanovitelnye-reakczii-v-ege-po-himii/
hemrise.ru/theory/inorganic_11/
short_ovr_rules
51 DIIEKTPOIN3 PAaCTBOPOB mschool.net/journal/ege/okislitelno-
U pacIuIaBOB BELIECTB vosstanovitelnye-reakczii-v-ege-po-himii/
hemrise.ru/theory/inorganic_11/
57 Penrtenue 3anau short_ovr_rules
pa3IUYHBIX TUIIOB mschool.net/journal/ege/okislitelno-
vosstanovitelnye-reakczii-v-ege-po-himii/
53 Pentenue 3amau hemrise.ru/theory/inorganic_11/
pa3INYHBIX TUIIOB short_ovr_rules
54 CucreMaTuzanus u hemrise.ru/theory/inorganic_11/

0000111eHrEe 3HAHUH 110
TeMe " XUMHUUECKUE

short_ovr_rules




peakuuu"

KontponbHas

hemrise.ru/theory/inorganic_11/
short_ovr_rules
mschool.net/journal/ege/okislitelno-

55 pabotaNe5 no Teme . - .
" " vosstanovitelnye-reakczii-v-ege-po-himii/
XUMHUYECKUE PEaKIuu
mschool.net/journal/ege/okislitelno-
56 Pa6Gora Hax ommOkaMu . . -
vosstanovitelnye-reakczii-v-ege-po-himii/
ITomoxeH1Ee HEMETAIIOB B
[lepuonuueckoii cucreme
XUMHAYECKUX DIIEMEHTOB https://examer.ru/ege po himii/teoriya/
57 . 1. MeHneneeBa u ximicheskie svojstva nemetallov
0CcOOEHHOCTH CTPOSHHS UX
aToMoB. Pu3NUecKHe
CBOMCTBA HEMETAILJIOB
AJUIOTPOIINSA HEMETAIIIIOB o .
( p https://examer.ru/ege po _himii/teoriya/
Ha IIPUMEPE KUCIOPOLa, .. . .
58 pHMep p ximicheskie svojstva nemetallov
cepsl, hocdopa u
yriaepozaa
59 Bopna kak pactBopurens https://studarium.ru/article/162
U XMMHUYECKUH PEareHr.
Bonopona: nonyuenue,
60 buznueckue u https://studarium.ru/article/162
XUMHUYECKHUE CBOMCTBA.
I'mapunst
I'anorensl: HaxoXIIeHUE . .
A https://studarium.ru/article/175
61 B TIPUPOJIE, CIIOCOOBI

IMOJIYy4YCHM,
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buzndecKue u
XUMHYECKHE CBOICTBA

62

["anorenoBo10pOIbI.
Baxnenmme
KHUCJIOPOJCOICpIKAIIINE
COCIMHEHHUS TaJIOTCHOB

https://studarium.ru/article/175

63

JlaboparopHsble u
IPOMBIIIJICHHbIE
CHOCOOBI OTYUYEHHS
raJOreHoB.
[IpuMeHeHne ranoreHoB
U UX COSIUHEHUH

https://studarium.ru/article/175

64

Penrenue 3anad mo
rajoreHaM

https://studarium.ru/article/175

65

[TpakTuueckas padora
Ne 4. Pemienue
HKCIIEPUMEHTATBHBIX
3aja4 10 TeMe
"T"anmorensr”

https://studarium.ru/article/175

66

Kucnopon:
nabopaToOpHbIE U
MPOMBIIIJICHHbIE
CHOCOOBI MOTYUYEeHHUS,
dusnueckue u
XUMHUYECKHE CBOMCTBA.
O3on. [Ipumenenue
KHCJIOPO/Ia U 030HA

https://studarium.ru/article/172

67

OKcHIbI U IEPOKCHIBI

https://studarium.ru/article/172
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68

Pemenue 3anau
Pa3JIMYHBIX THUIIOB

https://studarium.ru/article/172

69

Cepa: HaXOXKJCHUE B
IPHUPOJIe, CIIOCOOBI
MOJTYYCHUS,
¢dusnueckue u
XMMHUYECKHE CBOMCTBA

https://studarium.ru/article/173

70

CepoBojiopo,
CyIb(UIBI

https://studarium.ru/article/173

71

Kucnopoaconepxaiue
coenuHenus cepsl (IV)

https://studarium.ru/article/173

72

Kucnoponcoaepxamue
coenuHenus cepsl (VI)

https://studarium.ru/article/173

73

[TpakTnueckas pabora
Ne 5. Pemienne
SKCIICPUMCHTAJIbHBIX
3aga4 o reme "Cepa u
e€ coeuHeHus"

https://studarium.ru/article/173

74

Cucremaruzanus u
000011IEHNE TEMBI

https://studarium.ru/article/173

75

KonrponbsHas paboTa
Ne6mnio Teme Iloarpynna
raioreHoB. [loxrpymnma
KUCIIOPOJA.

https://studarium.ru/article/173

76

PaGora Hajg ommoOkamu.

https://studarium.ru/article/173
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77

A3OT: HaXOXKJICHHE B
pHUpoJie, CIIOCOOBI
MOJTYYCHUS,
¢dusnueckue u
XHUMUYECKHE CBOWCTBA.
AMMUaK, HUTPUAbI

https://studarium.ru/article/16
8

78

Kucnopozaconepxariue
COEIMHEHMS a30Ta.
Oco0EeHHOCTH CBOMCTB
A30THOM KHCIOTHI

https://studarium.ru/article/168

79

[Ipumenenune azora u
€ro COCIMHEHUH.
ABOTHBIE y1OOpEHHMSI

https://studarium.ru/article/168

80

docdop: HaXOXKIEHUE B
MIPUPOJIE, CTIOCOOBI
MOJTyYCHUS,
buzndeckue u
XHMHYECKHE CBOMCTBA.
dochuast u hochuH

tudarium.ru/article/169

81

Oxcunbl hocdopa,
dbochopcoaepxaime
KucaoThl. Conn
(dhochopHON KUCIIOTHI

tudarium.ru/article/169

82

[Tpumenenue docdopa
Y €0 COCIMHEHUN.
dochopHbie yIoOpeHHS

tudarium.ru/article/169

83

[TpakTiueckas pabota
Ne 6. Pemmenne

tudarium.ru/article/169
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AKCIIEPUMEHTATIbHBIX
3a7a4 1mo Teme "A30T u
dbocdop u ux
coeauHeHH"

84

Yriepos: Hax0KICHHE
B IIPUPOJIC,
AJUIOTPOTIHBIC
MoAU(pUKALIIH;
¢busnueckue u
XUMHUYECKHE CBOICTBA,
MIPUMEHEHUE

https://studarium.ru/article/16

6

85

Oxkcwun yraepona(Il),
okcup yraepona(IVv),
yroJIbHAs KHUCIIOTa U €€
CoH

https://studarium.ru/article/166

86

Penrtenue 3amau
Pa3JIMYHBIX THUIIOB

https://studarium.ru/article/166

87

Kpemunii: HaxoxaeHUE
B IIPUPOJIC, CIIOCOOBI
MOJTy4eHus,
dusngeckue u
XUMUYECKHE CBOKCTBA

https://studarium.ru/article/166

88

Oxcun kpemuausi(1V),
KpEMHHEBAasi KHCIIOTA,
CUJTHIKATHI

https://studarium.ru/article/166

&9

IIpumeHeHne KpeMHUs
U €ro COCAVHECHUM.
CrekJ10, €ro nojgy4yeHue,

https://studarium.ru/article/166
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BUJBI CTCKIIA

Penrtenue 3amau

https://studarium.ru/article/166

90
Pa3JIMYHBIX THUIIOB
Cucremarnzanus u
H . https://studarium.ru/article/166
91 0000111IeHE 3HAHUN 110
TeMme "Hemeraminr"
Kourponrnnas
P https://studarium.ru/article/166
92 pabotaNe7 mo Teme
"Hemeramnsr"
AHanu3 pe3yiIbTaToOB
P yv https://studarium.ru/article/166
93 KOHTPOJIBbHOM paboThI,
KOPPEKIHS OMUO0K
ITonosxeHue MeTalIoOB B https://foxford.ru/wiki/himiya/
[Tepuoanueckoit osobennosti-stroeniya-i-svoystv-metallov?
CUCTEME XMMHUYECKUX srsltid=AfmBOorjOtmOVsLpb6tN7WUwU29
94 3JIEMEHTOB. u5qg8aiFfZIEzk5n-
OcoOeHHOCTH CTPOEHUS XODHfM eDA4j3M&utm_referrer=https
AIEKTPOHHBIX 000JI0UYEK %3A%2F%
aTOMOB METAJJIOB
https://foxford.ru/wiki/himiya/
osobennosti-stroeniya-i-svoystv-metallov?
OO6mue pusznyeckue ) )
. srsltid=AfmBOorjOtmOVsLpb6tN7WUwU29
CBOMCTBa METAJIOB. .
95 0 u5qg8aiFfZIEzk5n-
HNMEHEHNE METAIIIOB .
g XODHfM eDA4i3M&utm referrer=https
B OBITY U TEXHHUKE 9% 3A%2F%
CIutaBbI METAJIIOB.
96

Koppo3sus meramios
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Pemenune 3anau

https://foxford.ru/wiki/himiya/
osobennosti-stroeniya-i-svoystv-metallov?
srsltid=AfmBOorjOtmOVsLpb6tN7WUwU29

97 u5qg8aiFfZIEzk5n-
Pa3JITHHBIX THITOB XODHfM_eDA4j3M&utm referrer=https
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https://foxford.ru/wiki/himiya/
. osobennosti-stroeniya-i-svoystv-metallov?
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CBOMCTBA METAJLIOB. 9% 3A%IF%
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99 - Obmpue criocobar u5g8aiFfZIEzk5n-
TOYHCHIA METAILIOB XODHfM eDA4j3M&utm referrer=https
%3A%2F%
OO6mrast xapaKTepUCTUKA
MeTayioB [A-rpynmbl
[Tepuoanueckoit
100 CUCTEMBI XUMHUYECKUX https://studarium.ru/article/163

aneMeHnToB. Hatpuii u
KaJIMi1: TIOy4YeHHE,
(buzndecKue u
XHUMHYECKHE CBOMCTBA,
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