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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHul «Crtparerun pa3BUTHS BocOuTaHud B Poccuiickoil
®epnepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
W3yuenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BaATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOJIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIAralOlMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaTu3alus KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJCpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTUTAHUS 1 PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIBLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
paMKax HTOroBOW arrectanud B (OpME EIAMHOrO0 TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpelneseHue M CTPYKTYpHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 00pasoBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



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

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUN Ha OCHOBE PACIIMPEHUS U YriIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomoJiHgeTcs  (opMHpOBaHMEM  MPEACTaBICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelIMeTa B JAaHHOM CIllyyae akLeHT OyJeT caenaH Ha OOLIHOCTH
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMsa B COAEpKaHMM IIpeaAMETa Uil KIIACCOB XWUMHKO-
Ounonornyeckoro npoduist OONbIINNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHUS
CYILIHOCTH HpOLECcCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3y4Y€HHUs NpeaMeTa Mpernojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojii B OOeCreYeHUu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BaHMEM U  IepepaboTKon
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M MTOBCETHEBHON YKH3HH.

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

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHHUUA MPUPOJIBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE CpemHero obmiero odpasoBaHusi, cocraBisseT 238 wacos: B 10 kimacce —
136 gacos (4 yaca B Henento), B 11 xmacce — 102 gaca (3 Jaca B HeeIIO).



COJEP XAHME OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMU AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MepUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

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

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENIed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKAaHOB, SP -
ruOpuau3aiysi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpallCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

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

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEUICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Ousndeckue cBONCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. IloHATHE O NTPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOIydeHHe >PHUPOB LeUToa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aNIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI10KHBIE YPUPHD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHuUInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaHud. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAasT W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OETKOB IMPU HArpeBaHUM, IBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPEIHSST MOJIEKYIsIpHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJIUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XKJIECHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

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



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mNUIIEBBIE TPOIYKTHI, OCHOBBI PAIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBILIASA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

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

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBSI3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIapHbIE B3aUMOICHCTBHUSI.

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

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

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

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



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3G (HEKThl XUMUYECKUX PEAKIIUN.
TepMoXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBecUs. (DaKTOpbI, BIUSAIOIIAE HA MOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEWUTpaibHasi,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBHUTENIHM. METOH 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHUE PeaKIMil HOHHOTO 0OMEHa, OTNpeeIICHHUE
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

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

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



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

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

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

®docdop. Haxoxnenue B mpupoje, CrnocoObl MONydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusnyeckue M XUMHUYECKHE CBOMCTBA TIPOCTBHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €ro
COCIVHEHNH.

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

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

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

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

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



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

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

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

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHME KOJUIeKIMH «MeTauibl W CIUIaBb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THAPOKCHUIOB AIIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEILCKOM X03icTBe. OpraHndyecKre 1 MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEM PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMW W MOJSAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4ecKoM XuMHM B 11 Kilacce ocylIecTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiIacCUu(PUKaIus, MepuoIUNIHOCTb, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

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

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUH B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIILIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA ITPOIT'PAMMBI 110 XMW
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpEeAMETa «XHMHS» Ha YPOBHE CPEIHErO
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4aromMUMHUCA POCCUMCKONW TPaKTAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIICHUI0; HAIMYME MOTUBALUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LU U CTPOUTH
JKA3HEHHBIE IIJIaHBI.

JInyHOCTHBIE pE3ynbTaTbl OCBOEHUA IpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OINBITA T[O3HABATEIBHOM W TPAKTHUUYECKON JEeATEIbHOCTH
0Oy4Jaronmxcs B MPOLECCE peaTu3alii 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpEeAMETa «XHUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIbITA T[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MpOIEcce pealn3aliid 0O0pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYAIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBOKEHMS K 3aKOHY U ITPABOIOPAIKY;

IIPEACTABICHUST O COLMAIBHBIX HOPMax M MNPABUJIAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb M MPUHMUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HaCIEIUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUJIOKEHUSI XUMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJIbTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

WHTEpeca M T03HABATEIbHBIX MOTHUBOB B TOJYYEHHH M MOCIEIYIOIIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYI0BOU ACATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYAIHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYSCKUX 3aaad
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YKCJIC Ha OCHOBE MPUMEHCHHMSI MPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIIUTAHUS:

DKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPHUPOJAE KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pellIeHUs. BOIPOCOB PAIlMOHATIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KalollleM MUpEe KaK O €IMHCTBE MPUPOJIBI U 4YeOoBeKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHUM HOBOW 0a3bl MaTepUadbHOH KYJIBTYPHl, B PpEUICHUH TJ100AIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU KaXKJIO0ro 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiejaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTAM TpyAa B PasIUYHBIX cepax MpoecCuOHATBHON
NEeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAyYHbIe TOHSITHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JPYyTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIEC

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

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 0a3oBble JJOrH4YecKme JelCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTJEIbHBIX (DaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCUPUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAHABIIMBATh IPHUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHATH B IPOLIECCE MO3HAHUS HCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuui;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUA W OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M IPOBEACHHS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIeHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcebl HTEepHETa), aHANMM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

(bopMyIupoOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);



WCIIOJIb30BaTh HAyYHBIA S3bIK B KayeCTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHGOpMaIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

3aJ1aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JTMCKYCCHUH, BBICKA3bIBaTh UJIeU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUHT
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO0 MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluu yueOHOTro NpoeKTa, U PopMyIUpPOBATH BHIBOJIBI
10 pe3yJbTaTaM MPOBEACHHBIX HCCIACAOBAHUMN IMyTEM COTJIACOBAHMS TO3WUIANA B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpEAjaraeéMblii ajiroput™M ACHCTBUN MpuU
BBINIOJIHEHUHM YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HauboJsee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pe3yabTaThl OCBOCHHS MPOTrpaMMBbI [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro 00IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayyHbIe 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBHIM
[0 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHHUM, BUABI EATEIHHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHHIO 3HAHUW B Pa3IMUHBIX Y4eOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HCHHBIX CUTYyalUsAX, CBA3AHHBIX ¢ XuMuen. B



IpOrpaMMe II0 XUMHHM NPEAMETHBIE PE3YyJIbTAaThl IMPEACTABIEHB IO TOJIaM
WU3YUYCHHS.

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEUIEHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBO 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB DHEPIUH, B o0ecrieyeHnn PalMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbI
YellOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPENIE;

BJIQJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE ITOHATHS — XUMHUUECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpHhyecKas,
ONTUYECKasi), W30MEpbl, T'OMOJIOTMYECKUN psii, TOMOJIOTH, YTIJIEBOIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUH, 3AKOHBI
(nepuognueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEBpalICHUS DHEPrUM TMPH XUMUYECKUX PEAKIMAIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsl TPUYUMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLui, TEPMOJWHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M T'PyII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3pdexToi, opueHTanTs! | u Il pona);
(baKToJOTMYEeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAy4YHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJCTBA (HAa MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);

C()OPMUPOBAHHOCTh YMEHMIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHATHUS NPHU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;



c(OpPMUPOBAHHOCTH YMEHHIA:

WCITOJIb30BaTh XUMUYCCKYIO CUMBOJIUKY JIJISI COCTABIICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX M CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUS XMMHUYECKUX PEaKIUd U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX TIOJIHBIX U COKpPAIIEHHBIX HOHHBIX YPABHEHHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHWN: YCTaHABIMBATH MPUHAICKHOCTh HW3yYEHHBIX
OPraHUYECKUX BEIIECTB IO WX COCTaBy M CTPOCHHIO K OIpeaenéHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
IpECTaBUTENICH OPraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATUJICHTJIMKOIb, (EHOJ, (opMalbACTUll, aleTadbleruja, aneToH, MypaBbUHas
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONpPENCTATh BHJ XWMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAsS W HWOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apPOMAaTHYCCKHUX YTIJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOSCAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTIJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIHUA C WCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;



c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€U — NI U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAHHUSl CYIIHOCTH MAaTE€pPUAJIBLHOTO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyIamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIIUN C MUCIOIh30BAaHUEM (PU3HUECKHUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUEThI MO HAXOXKICHUI0 XUMHUYECKON
GbopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MIPOYKTaM CTOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIIECTB, MCTOIL30BaTh MOJYICHHBIC 3HAHUS JJIS TIPUHSITHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOIHTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHEe W HW3y4YeHHE CBOWCTB OPraHUYECKHUX
BCIIIECTB, KAYCCTBEHHBIC pEaKIWHM YTJIEBOAOPOJOB PAa3JUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/1lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOACHUEM IPABHII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NEATETHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYKAIOIIEH
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCHUYECKOTO JEHUCTBUS HAa JKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIATH I€JCHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYCHUH YCTONYMBOTO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHaTIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAIMOHAIBHOTO MPHUPOIOIOIH30BaHUS, B
dbopMHpOBaHUNM MHUPOBO33PEHHUS W OO KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHMS K CBOEMY 3I0POBBIO M IPUPOJHOMN

cpene;
BJIaJICHHUEC CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIIME TMOHATHS — XUMHYECKHM »JJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHCIICHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, MOHHAs, METaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALMS, CTENEHb JIHCCOLMAIUY,
BOJOPOJHBIA TOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIMJIOBOU 3ddekT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IUCCOLUMALUU, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MIPEBPALLECHUS] SHEPTUU NPU XMMHYECKUX PEAKLHUSX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMME B OCHOBE ITOHUMAaHUsA
OPUYMHHOCTY M CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEACTABICHNUS] O CTPOSHHMH BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTAaBICHUS O MEXaHW3Max XHUMHYECKHUX



peaKkiui, TEPMOAMHAMMYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKEe CBEACHHS O CBOICTBaX, COCTaBe, MOJyYEHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHbIC MPU3HAKU TMOHITHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss (OpMyJd BEIIECTB M  YPaBHEHHMH XHMMHMUYECKMX  pEaKluH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKON  pEmETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUH 110 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO QYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIOB
Ileppnognueckorn  cucrembl  J[.MI.  MenneneeBa,  HMCHOJNB3ys  INOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;



chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

cOPMHPOBAHHOCT, yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHWH;  peakiui  TUAPOJIM3a;  PEaAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHK, XapaKTep
M3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIUud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLIEHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAQJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAYYHOIO
MO3HAHUSL SIBJICHUW MpUpPOABl — HAONIOACHUE, HW3MEpPEHHe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeaIbHbI U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U 11 OOBSICHEHWS XHUMHUYECKUX SBJIICHHUM, HWMEIOIIUX MECTO B TIPUPOJE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHI: C HCIIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeIeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpWMECH); JOJM BBIXOJA MPOAYKTAa pEaKInH,; OOBEMHBIX OTHOIICHHUMA
rasos;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KAYECTBEHHOI'O0 COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEIACICHUE
Cpeabl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIWKATOPOB, W3YyYECHHE BIUSHUS
pa3MyHBIX  (AKTOpOB HA CKOPOCTb XHMHUYECKOW peakIMu, peIIeHUe
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
coOJIoIeHreM TpaBul 0€30MacHOro oOpallieHus ¢ BEeUIeCTBAMH U JaOOPaTOPHBIM
o0opynoBaHueM, (opMyaupoBaTh I1I€ldb HMCCIEIOBAaHUS, TMPEJACTABIATH B
paznuyHOi dopMe pe3yabTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPABUIIA MOJb30BAHUS XUMUYECKOU
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMaIlUIO, repepadaThiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBUU Cc MOCTaBJIICHHOM y4eOHOM 3a71auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HaumMeHoBanue KoanuecTBO 4acoB
n/ pa3aesioB U TeM Bcer KonTpoabu [pakTHyeck JuekTpoHHbIe (MU poBbIE) 00pa3oBaTeIbHbIE PECYPChI
n NnporpaMmMsl 0 ble padoThbI ue padoTbl
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmer
OPTaHHYECKOf bu6mmoreka LIOK https://m.edsoo.ru/d69df650
POIII 10 xacc https://resh.edu.ru/subject/29/10/
xumun. Teopus
1.1 CTPOCHHS 8 MBI 10 knace
J— https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
p 5 A M n,video subject_program ids=31937343,31937268,35909478
COCAMHCHHH A. . class level ids=10,11
bytneposa
Hroro 1o pasneny 8
Pasnen 2. YraeBonopoabt
IIpenenbubie
51 yTIEBOIOPOIBI — 3
aJIKaHBbI,
LUKIOAIKAHBI bubmunoreka LIOK https://m.edsoo.ru/d69df650
POIII 10 xmacc https://resh.edu.ru/subject/29/10/
H
enpe/ebHbIE
yTIEBOTIOPOTIBI: MOSHI 10 knace
2.2 TKEHEL KA I./ICHBI 20 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
’ & ’ n,video subject program ids=31937343,31937268,35909478
AITKHHBI class level ids=10,11
ApomaTtuyeckue
2.3 YII€BOJOPOABI 12

(apensr)
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https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://m.edsoo.ru/d69df650
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11

IIpuponubie
UCTOYHUKHU

2.4 5
YTIIEBONOPOIOB U UX

nepepaboTka

95 lManorennpou3BoiH

BIC YIJIEBOOOPOJ0B

Hroro mo pazneny 50

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

3.1 Crnuptsl. Oenon 15 1
KapOonunbHbie
) bu6mmoreka LIOK https://m.edsoo.ru/d69df650
COEINHEHN:
POIII 10 xmnacc https://resh.edu.ru/subject/29/10/
AJIbACTUABI N
MDSII 10 kmace
3.2 KETOHBI. 28 1 i ) )
KanGOHOBLIC https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso
P C n,video subject program ids=31937343,31937268,35909478
KHCTIOTBI. LJIOAHBIC class level ids=10,11
3¢upsl. XKupsl
3.3 VrieBoasl 9 1
Hroro no paszneny 52
Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus
bu6mmoteka IIOK https://m.edsoo.ru/d69df650
A POIII 10 xiacc https://resh.edu.ru/subject/29/10/
MUHBI.
4.1 AMWHOKHCIIOTEL. 16 1 2 MBI 10 Kna}cc ) )
Benkn https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesso

n,video subject program ids=31937343,31937268,35909478
class level ids=10,11

Hroro no paszneny 16



https://m.edsoo.ru/d69df650
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://m.edsoo.ru/d69df650
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

BricokoMonexyisipH

bubnmoreka [{OK https://m.edsoo.ru/d69df650
POIII 10 xnacc https://resh.edu.ru/subject/29/10/
MDIII 10 kmacce

51 10
bI€ COCIUHEHUS https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video lesso
n,video subject program ids=31937343,31937268,35909478
class level ids=10,11
Htoro no pazneny 10
OBILIEE KOJIMYECTBO
YACOB I10 136

I[TPOT'PAMME



https://m.edsoo.ru/d69df650
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11

11 KJIACC

N HanMeHnoBann KoaunuecTBO 4acoB
B € pa3aesioB u
n/ TeM Bcer K()]-[Tpo,]'[],]-[],[ HpaKanecma 3J1€KTp0HHbIe (].[I/I(l)pOBLIe) 06pa30BaTeanme pecypchl
I 0 e padoThl e padoThlI
NMPOrpamMMbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue
aroMa.
I bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24
E€pPUOANYECKU )
o POIII 11 xnacc https://resh.edu.ru/subject/29/11/
¥ 3aKOH U
MOBII 11 xnacc
1.1 [Teproanuecka 9 i . ) .
4 cHCTeMa https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,vi
deo subject_program_ids=31937343,31937268,35909478
XUMHNYCCKUX .
class_level ids=10,11
371€MEHTOB /.
H. MenneneeBa
bu6mmoreka IIOK https://m.edsoo.ru/2dd57f24
Crpoenne POIII 11 xmacc https://resh.edu.ru/subject/29/11/
12 BeIIeCTBa. 11 1 MDOII 11 knacc
' MHuoroo6pasue https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,vi
BEIIECTB deo subject_program_ids=31937343,31937268,35909478
class_level ids=10,11
bubnmoreka [{OK https://m.edsoo.ru/2dd57f24
POIII 11 xnacc https://resh.edu.ru/subject/29/11/
13 XUMHUYECKHE 19 1 3 MOSIII 11 xmace
' peakuuu https://uchebnik.mos.ru/catalogue?aliases=lesson _template,video lesson,vi

deo subject program ids=31937343,31937268,35909478
class level ids=10,11



https://m.edsoo.ru/2dd57f24
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://m.edsoo.ru/2dd57f24
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://m.edsoo.ru/2dd57f24
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11

Hroro no pazneny

39

Pa3nes 2. Heoprannueckasi XuMust

2.1 Hewmerayuier

31

bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24

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

MBI 11 xnace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,vi
deo subject_program_ids=31937343,31937268,35909478

class_level ids=10,11

2.2 Mertamisl

23

bu6mmoreka LIOK https://m.edsoo.ru/2dd57f24

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

MBI 11 xnace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,vi
deo subject_program_ids=31937343,31937268,35909478

class_level ids=10,11

Hroro no paszneny

54

Pa3zgen 3. XuMus u ;Ku3HL

bu6mmoreka IIOK https://m.edsoo.ru/2dd57f24

Meroasl POIII 11 xmacc https://resh.edu.ru/subject/29/11/
31 HO3HAHUA B 9 MBI 11 kmacce
' XUMHH. XUMUS https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,vi
U KU3Hb deo subject program ids=31937343,31937268,35909478
class level ids=10,11
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO 102
YACOB I1IO

[NPOT'PAMME



https://m.edsoo.ru/2dd57f24
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://m.edsoo.ru/2dd57f24
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://m.edsoo.ru/2dd57f24
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343,31937268,35909478%20class_level_ids=10,11

ITOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC (YTJIYBJIEHHBIN YPOBEHb)

KoangecTBo yacoB

Hcnoan3oBanue
Ne Tema ypoxa Kontpoa | Mpakrny DJIeKTPOHHbIe U (POBbIE P S———
n/n Bcero bHBIE eCKHe Jara o0pa3oBaTelIbHbIE pecypchl nentpa “Toukn
padoTel | padoOTHI pocra”
TTpe/veT 1 3HaueH e VYpok "[Ipeamer opranngeckoi
ODIAHIICCKON XHMHM XUMHH. Teopusi XUMHUIEeCKOTO
1 ngeHCTaBneHHe o ’ 1 CTPOCHHUSI OPraHUYECKUX BEIIECTB"
(PBII)
MHOT000pa3svu OPraHuYeCKuX .
coe nnegnﬁ p https://resh.edu.ru/subject/lesson/614
A 9/start/170388/
DNEeKTPOHHOE CTPOCHUE aToMa Vpox "Yrepox” (MIII)
yraepoaa (OCHOBHOE U ) - . .
9 BO3GYIEHHOE COCTOSHIR) 1 https://uchebnik.mos.ru/material_vie
Baﬂe};nﬁme BOSMOKHOCTI ) w/atomic_objects/10366625?menuRe
aToMa yrIeposa ferrer=catalogue
Xumunueckas CBSI3b B
OpI‘aHI/I'-IeCKI/IX COCANHCHUAX yPOK "KOBaHe.HTHaﬂ CBHSB" (M9U_I)
3 MeXAHHIMEL O6DAOBANIS ) 1 https://uchebnik.mos.ru/material_vie
COBATCHTHOI Bpﬂ L. CTIOCOBLI w/atomic_objects/11135497?menuRe
L ferrer=catalogue
pa3pbiBa CBsizel
Ypoxk "dopmupoBanue
OpraHN4eCKON XHUMHHU KAaK HAYKH.
TeonHs CTOOCHHS Teopus cTpoEHHsI OPraHUYECKUX
pusl ¢1p . coenunenuit A. M. bytneposa"
4 OpPraHWYECKUX COeTUHEHHUN A. 1 (MOII)
M. Bbytneposa . . .
yLIep https://uchebnik.mos.ru/material _vie
w/lesson_templates/3931?menuRefer
rer=catalogue
Bunel nzomepun: cTpykTypHasd, Buneo "Teopus ctpoenns
MPOCTPAaHCTBEHHAS. OpraHuYecKux coequHeHuit A. M.
) OnexkrpoHHbIe 3 PEKTH B 1 Byrneposa. I'omosorus u nsoMepusi.

MOJIEKYJIaX OPraHUYECKHUX
COEIMHEHUN

Buner nzomepun" (MOIL)
https://uchebnik.mos.ru/material vie



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://uchebnik.mos.ru/material_view/atomic_objects/10366625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10366625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10366625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue

w/atomic objects/11849349?menuRe
ferrer=catalogue

IIpencrasnenue o
KJIACCU(UKAIUH U

Ypok "HoMmeHnknarypa opraHn4ecKkux
coenuHenuit" (MOLL)

6 CHCTeMaTH4ecKas https://uchebnik.mos.ru/material_vie
Homenkiarypa (IUPAC) w/atomic_objects/11305280?menuRe
OPraHUYECKHX BEIECTB ferrer=catalogue
VYpok "Knaccudukanus peakuuii”
Knaccudukanms peakuuii B (ML) . . .
7 OpraHIIeCKoi XuMHH https://qchebnlk.mos.ru/materlal vie
w/atomic_objects/7411846?menuRef
errer=catalogue
VYpok "Xumus 1 3710pOBbE YeToBeKa"
8 Cucremarm3anus U 0000IeHIE (POII)
3HaHMIT IO TeMe https://resh.edu.ru/subject/lesson/545
2/start/150796/
AJKaHBI: TOMOJIOTHYECKUN PSiA,
obmiast popmyia, Ypok "[IpeaenbHbie yriIeBOAOPOIBI —
9 HOMEHKJIaTypa U U30MEpPHUs, ankansl" (POL)
AIIEKTPOHHOE U https://resh.edu.ru/subject/lesson/615
MPOCTPAHCTBEHHOE CTPOCHHE 1/start/149993/
MOJIEKYJI
Hudposas
Ypok "AnKaHbI: XUMUYECKHE Aaboparopus ¢ .
cBoiicTa" (MDIIT) JaTYUKOM ONTHYECKON
duznyeckue 1 XUMHUYECKIE . - - - IINIOTHOCTH
10-11 N https://uchebnik.mos.ru/material_vie a6 6
CBOHCTBA AJIKAHOB w/atomic_objects/9761057?menuRef | . avopatopHas pabota
errer=catalogue PamukankHoe
OpomupoBaHHe
aNKaHoB”
Ypok "AnKaHbI: TOTy4eHHE U
HaxoxieHue ankaHoB B npumenenue” (MOLL)
12 | mpupozne. CriocoObl NOTyUEHUS https://uchebnik.mos.ru/material_vie
Y IPUMEHEHHE aJIKaHOB w/atomic_objects/9760997?menuRef
errer=catalogue
13-14 | IlukoankaHbl: o0mas VYpox "Huknoankansr" (MOIII)



https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11305280?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411846?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411846?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411846?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue

¢dbopmyna, HOMEHKIATypa U
U30Mepusl, 0COOEHHOCTH
CTPOCHUS N XUMUYECKHX
CBOMCTB, CTIOCOOBI MTOTyYEHUS
U IPUMEHEHHE

https://uchebnik.mos.ru/material vie
w/atomic_objects/9761172?menuRef

errer=catalogue

Pemenue pacu€THbIX 3a1a4 HA
OTpe/IeICHIE MOJIEKYISIPHOM
(hopMyITBI OPTaHIMYECKOTO

Vpok "Ankansl. CocTaB, CTpOCHHE,
TOMOJIOTHYECKHI s, U30Mepus,
HoMeHkJaTypa" (MOILI)

15-16 ::?;g;iig;gﬁ?iifﬂiﬂﬁf https://uchebnik.mos.ru/material_vie
’ w/lesson_templates/3727?menuRefer
B ero coctap. CrucTeMaTH3aIus -
5 rer=catalogue
# 0000I1IeHHE 3HAHMI 10 TEME
AJIKEHBI: TOMOIIOTUYECKHH PsiJI,
obmast popmyna, VYpok "HenpenensHbie
17 | HOMEHKIATYpa, SIEKTPOHHOE U yriesonoposer — ankensr" (POIID)
MPOCTPAHCTBECHHOE CTPOCHHE https://resh.edu.ru/subject/lesson/541
Mostekys1. CTpyKTypHas U IIHC- 2/start/212563/
TpaHC-U30MEPHs ATKCHOB
VYpok "ANKeHbl: XUMHYECKUE
DU3NYECKUE U XUMUYECKHE cBotictea" (MDIL)
18-19 | cBoiicTBa ankeHos. [IpaBuio https://uchebnik.mos.ru/material vie
MapKoBHHKOBa w/atomic_objects/9766622?menuRef
errer=catalogue
VYpok "ANKeHbI: IpUMEHEHNE U
Crioco0bI oTy4YeHHS U nosryHeHme” (MQLH) . .
20 HPUMEHEHHE ATKEHOB https://uchebnik.mos.ru/material_vie
w/lesson_templates/1938049?menuR
eferrer=catalogue
Buneo "llony4yenne stuneHa u3
[IpakTiuaeckas padora Ne 1 mo stanona" (MOIL)
21 teme "[loydenue sTnieHa u https://uchebnik.mos.ru/material vie
M3YyYEHHUE er0 CBOUCTB" w/atomic objects/7763332?menuRef
errer=catalogue
Pemenne pacuéTHeIX 3a/1a4 HA VYpok "Ankensl. CocTas, CTpOCHHE,
22-23 | ompeneneHne MOJIEKYJISIPHOM TOMOJIOTHYECKHI Psijl, U30MEpHs,

(hopMyITBI OPraHIUYECKOTO

HoMeHKnatypa" (MOLI)



https://uchebnik.mos.ru/material_view/atomic_objects/9761172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761172?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3727?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3727?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3727?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938049?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938049?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1938049?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7763332?menuReferrer=catalogue

BCIICCTBA

https://uchebnik.mos.ru/material vie
w/lesson_templates/3851?menuRefer
rer=catalogue

AJ'IKaI[I/IeHI)IZ COHpﬂ)KéHHBIC,

Ypoxk "Ankanuensr" (MOLL)

24 E;ﬁ;ii%iﬁiﬁ:;e https://l,_lchebnik.mos.ru/material vie
) w/atomic_objects/9819470?menuRef
Oco0EHHOCTH 3JICKTPOHHOTO errer=cataloque
CTPOCHU
VYpok "AnkagueHsl U KayqyKH.
XUMHYECKHE CBOMCTBA Pesuma’” (MSI.H) . .
25-26 CONPSIKEHHBIX TUEHO https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849460?menuRe
ferrer=catalogue
VYpok "AnkanueHsl: NOTy4YEeHUE U
CrniocoObI Oy4eHUsI U npHMeHCHHC! '(M3]_H) . .
27 https://uchebnik.mos.ru/material_vie
TPUMCHCHHUE aKaHCHOB w/lesson_templates/1943784?menuR
eferrer=catalogue
AJKMHBI: TOMOJIOTHUECKUI psi, VpoK "AJIKHHBI: CTpOCHHE,
obmaz popmya, nzomepus, HoMeHkIarypa" (MOII)
og | HOMCHKIATYDPA, SICKTPOHHOC 1 https://uchebnik.mos.ru/material_vie
MPOCTPAHCTBCHHOC CTPOCHHC w/lesson_templates/1925064?menuR
MOJCKYL, pusmeckue eferrer=catalogue
CBOUCTBA
29-30 XVMHYECKHE CBOMCTBA VYpok "ANKHHBL: XUMHYECKUE
AJIKUHOB cBoiicta" (MOILI)
https://uchebnik.mos.ru/material_vie
31 | KauecTseHHbie peakiuu Ha w/atomic objects/9761141?menuRef
TPOHHYIO CBA3L errer=catalogue
VYpok "ANKHHBL: TOJIy4E€HUE U
CrniocoOsl oy4eHus u NpHMEHCHHE" _(MSHI) . .
32 HpUMEHEH e ATKHHOB https://uchebnik.mos.ru/material_vie
w/lesson_templates/1978251?menuR
eferrer=catalogue
33-34 Pemenue 3anad: pacu€rsl no VYpok "ANKHHBL: CTpOEHHE,

YPaBHEHUIO XUMHUYECKON

HOMEHKJIATypa, U30MEPHS,



https://uchebnik.mos.ru/material_view/lesson_templates/3851?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/lesson_templates/1943784?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/lesson_templates/1925064?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1925064?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9761141?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761141?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978251?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978251?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978251?menuReferrer=catalogue

peaxiyu

¢usnuaeckue coiictea" (MOL)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/9761122?menuRef
errer=catalogue

Cucremaruzanust 1 0000IeHNE

Vpok "ANKuHBL QU3NIECKUE U
xummueckue cporictea" (MOII)

35-36 SHAMMH 110 TeMe https://uchebnik.mos.ru/material_vie
w/lesson_templates/1937365?menuR
eferrer=catalogue

ApEHBI: TOMOJIOTHYECKUHN A,
obmiast popmyia, Ypok "Apensl (apoMaTudecKue
37 | HOMEHKIATypa. ONeKTpOHHOE U yriaeBogoposl)" (POLI)
MPOCTPAHCTBEHHOE CTPOCHHE https://resh.edu.ru/subject/lesson/477
MOJIeKyJ1 OEH30J1a U TOJYOJIa, 5/start/150494/
uX (pu3MUecKre CBOWCTBA
VYpok "Apomarnyeckue
. . yraeBoiopoasl — apensr” (MOIL)
38 i?;mecme CBOHCTEA apeHoB: https://uchebnik.mos.ru/material_vie
DCAKHIH SaMEIIeHI w/atomic_objects/7403487?menuRef
errer=catalogue
XVMHUYECKHE CBOMCTBA apPEHOB: Ypok "ApeHbl: XUMUUECKUE
39-40 peakuuu NprucoCIUHEHUs, cBoOMicTBa 6en3osna" (MB]_H)
OKHCJICHHE TOMOJIOroB GeH3ou1a https://uchebnik.mos.ru/material_vie
a1 OCOOEHHOCTH XUMUYECKUX w/atomic_objects/9819516?menuRef
CBOWCTB CTHpOJIA errer=catalogue
VYpoxk "ApeHsl: cTpoeHue,
Pemenwne pacu€THBIX 331249 Ha HOMEHKIIATypa, U30MEPHS,
ONpEeJETICHUE MOJIEKYIISIPHOMN ¢usnueckue cpoiictea" (MOII)
42-43 . ; ; :
(hOpMyIBI OPraHuIecKOro https://uchebnik.mos.ru/material_vie
BEILECTBA w/atomic_objects/11159449?menuRe
ferrer=catalogue
Buneo "Apenst. Crioco0Obt
Cli0coGH oy deHHS 1 MOJTyYeHHs ¥ TPUMEHEHue OeH30I1a U
44 ero romosoros" (MOIII)

MIPIMEHEHNE apEHOB

https://uchebnik.mos.ru/material vie
w/atomic objects/11849497?menuRe



https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761122?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/7403487?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7403487?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7403487?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9819516?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/11849497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849497?menuReferrer=catalogue

ferrer=catalogue

I'enetnueckas CBSI3b MCKIOY

Buneo "I'eHeTnueckas CBSI3b MEKIY
KJ1accamu yrieBojiopoios" (MOIII)

45-46 | pa3NIUYHBIMU KJIacCaMHu https://uchebnik.mos.ru/material_vie
YIJIEBOJIOPOJIOB w/atomic_objects/11849611?menuRe
ferrer=catalogue
Pacuérel no ypaBHeHUSIM Ypox "Apomatureciue
XI/IMI/IT-IeCI(I/IXypeaK it yraeBoopoasl. Apensr" (MOIII)
47-48 CI/ICTeMaTI/I3apI/I$1 E 0606 cHIE https://uchebnik.mos.ru/material_vie
. » H w/atomic_objects/7488640?menuRef
3HAaHUU I10 TEMC
errer=catalogue
VYpok "IIpupoHble HICTOYHUKHU U
49 IIpupoausiii ra3. [TomyTHeie ?}fgiﬁa;%ma YHICBONOPOLOB
HEeQTAHbIC rasbl https://resh.edu.ru/subject/lesson/614
8/start/170461/
VYpok "lIpupoaHble HCTOYHUKU
yIaeBo10po1oB. KameHHbIi yros.
N Kokcoxumuueckoe npou3BoacTBo"
KameHHBIi yrosib U MpoTyKTHI
S0 €ro nepepadoTKu (ML)
pep https://uchebnik.mos.ru/material_vie
w/atomic_objects/11869235?menuRe
ferrer=catalogue
VYpok " CoctaB He()TH U IPOAYKTHI €€
HedTs 1 crioco0s! eé nepepadotku" (MOLL)
51 | mepepabotku. I[Ipumenenune https://uchebnik.mos.ru/material_vie
MPOYKTOB TepepadboTku HeTH w/lesson_templates/1566110?menuR
eferrer=catalogue
Buneo "T'eneTnueckas cBs3b MEXKIY
I'enetnyeckas cBsI3b MEXKIY KJlaccamu yrieoaopoos" (MOLI)
52-53 | pasmuuHBIMH KITaccaMu https://uchebnik.mos.ru/material_vie
YTJIIEBOIOPOIOB w/atomic_objects/11849611?menuRe
ferrer=catalogue
l"amorenonpounsBoaHbIe VYpok "T"anorenst" (MOIL)
54 | yrneBonopoaoB: 3IEKTPOHHOE https://uchebnik.mos.ru/material_vie

CTPOCHHUE; PEAKIMU 3aMEIICHUS

w/atomic_objects/10835229?menuRe



https://uchebnik.mos.ru/material_view/atomic_objects/11849497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://uchebnik.mos.ru/material_view/atomic_objects/11869235?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11869235?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue

rajorcHa

ferrer=catalogue

JecTBue menodeii Ha

VYpok " 'aoreHnpon3BoIHbIC

raJloreHIPOU3BOIHBIE. yriaesogoponos" (MOL)
55 | BzaumogeiicTue https://uchebnik.mos.ru/material_vie
IUTaIOTeHAIKAHOB C MarHHEM w/atomic_objects/10857892?menuRe
U [IMHKOM ferrer=catalogue
VYpok "Obobmenne u
cucTeMaTH3aIs 3HaHui 1Mo Teme "
CucreMatu3anus ¥ 0000IIeHIE "
N VYraesonopoast"" (MOLL)
56-57 | 3nanuii o paszexy https://uchebnik.mos.ru/material_vie
"VYrneBonopoasr" ps-fiu e
w/atomic_objects/7665393?menuRef
errer=catalogue
Buneo "O0o0menve u
CHCTEeMaTH3aIus 3HaHUH 110 TeMe
58 KonTponbHas pabora mo teme «YrreBogopoasn»" (MOIII)
"Yraesomgopoasr” https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849508?menuRe
ferrer=catalogue
[IpenenpHBIE OJHOATOMHEIE
ggﬁf);lm(i)ggx;;gng;l;gz:gepﬂﬂ’ Ypok "OnHoaToMHbIE TIpeAeTbHbIE
59 | Mmosekyn I/ISOMeI,)I/ISI crmprer” (PILL) .
HOMeHKﬂ’aTypa ’ https://resh.edu.ru/subject/lesson/476
’ 9/start/150550/
Kiaccuukanms, Gu3nuecKue
CBOICTBa
Hudposas
VYpok "llpenensHbie 0IHOATOMHBIE nabopatopus Releon ¢
XuMHUUYeCcKrue CBOMCTBA criupthl" (MOIII) JIaTYNKOM ONTHYECKON
60-61 | npeaenbHBIX OJHOATOMHBIX https://uchebnik.mos.ru/material vie | mrorHOCTH
CIIMPTOB w/atomic_objects/10038791?menuRe | JTaboparopHas paboTa
ferrer=catalogue “Oxucienue CupToB”
VYpoxk "[IpenenbHble 0OTHOATOMHBIE
Crioco0s! oTy4YeHus 1 )
CITUPTHI: MMOJIyYEHUE U TPUMEHEHHE.
62 MIPUMEHEHUE OJTHOATOMHBIX

CIIUPTOB

DU3HOIOTNYECKOE IEHCTBUE Ha
opranusmM yenoseka" (MOIII)



https://uchebnik.mos.ru/material_view/atomic_objects/10835229?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/10857892?menuReferrer=catalogue
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https://uchebnik.mos.ru/material vie
w/lesson_ templates/1942795?menuR
eferrer=catalogue

[Ipocteie 3¢upsi:
HOMEHKJIaTypa U U3oMepus,

VYpok "dyHKIIMOHATBHEBIE
npom3BoaHbIe. Dupsr" (MOII)

63 OCOBEHHOCTH (hH3MHECKIX 1 https://uchebnik.mos.ru/material_vie
HMICCKIX CBONCTE w/atomic_objects/10636495?menuRe
ferrer=catalogue
MHOTOATOMHBIC CITHDTEL: VYpok "MHoroaroMHble CIUpTH"
: (ML)
64 ;ﬁﬁfﬁ?ﬁiﬁ;ﬁﬂ:ﬁfﬁ? i https://uchebnik.mos.ru/material_vie
cBoficTRA w/atomic_objects/7488843?menuRef
errer=catalogue
Ypox "OTUIEHITUKOIIb U TIIULUEPUH
CriocoGn! NOJTyYeH s 1 KaK MpeaACTaBUTEIIN MPEACIIbHBIX
65 | mpuMeHeHHEe MHOTOATOMHBIX MHOTOATOMHBIX CrMpTOB" (M_SH_[) .
CIHDTOR https://uchebnik.mos.ru/material_vie
p w/lesson_templates/4327?menuRefer
rer=catalogue
DeHON: CTPOCHHE MOTICKYITHI VYpok "deHonbl 1 apoMaTHYECKUE
i o ’ couptel” (POLI)
66 ?g;g;ziﬁii;gziz?: https://resh.edu.ru/subject/lesson/572
7/start/150577/
Ypoxk "®enonsr" (MOIII)

67-68 | Ximuueckue croficTsa heHoa https://uchebnik.mos.ru/material_vie
w/atomic_objects/10475631?menuRe
ferrer=catalogue
Buneo "®enon" (MDII)

69-70 Crioco0bI OTy4YeHHS U https://uchebnik.mos.ru/material_vie

npuMeHeHue Qgenomna w/atomic_objects/10416396?menuRe
ferrer=catalogue
[IpakTnueckas padora No 2. Ypoxk "®enonsr" (ML)

71 Perienne sKCepuMeHTaTbHBIX https://uchebnik.mos.ru/material_vie
3ana4 1o Teme "CrupTsl 1 w/atomic objects/7526903?menuRef
(heHobI" errer=catalogue

72-73 | Cucremaruzanus u 0000IIeHNE Ypok "®enon. Ctpoenue,
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https://uchebnik.mos.ru/material_view/atomic_objects/10475631?menuReferrer=catalogue
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3HAHUH 110 TEME

¢usnyeckue cBorictBa. OCOOEHHOCTH
XMUMHYECKUX CBOMCTB (peHoIa.
KadectBennsie peakiuu Ha GeHOI.
Toxcnunocts perona" (MDII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849532?menuRe
ferrer=catalogue

AnbJeTH/IbI U KETOHBL:
AIIEKTPOHHOE CTPOCHHE
KapOOHHIBHOM TPYIIIIBL;

Ypox "Anbaerunbl ¥ KETOHBI"
(PBII)

74 .
TOMOJIOTHYECKHUE PSIIbI, O0IIast https://resh.edu.ru/subject/lesson/477
bopmya, u3oMepHs u 6/start/150604/

HOMEHKJIaTypa
Ypok "Anbaeruapl: CTpoeHUE,
H30MEpHSL, HOMEHKIIATYpa
AJpaeruasl 1 KETOHBI: pu, . ,},Ip >
N ¢usnyeckue corictea" (MOILI)
75 | du3uueckue CBOWCTRA; . . - .
CAKIIN TTPHCOCTHHCHIS https://uchebnik.mos.ru/material_vie
p p w/lesson_templates/2044580?menuR
eferrer=catalogue
Buneo "KadectBenHas peakiius Ha
anpaeruasl (¢ THAPOKCUIOM Mean)"
Peakuuu okucneHus u (MZI)[]_H)H (c ruzp A )
76-77 | KaueCTBEHHBIE PEAKIINNA . . .
AT OBHerTOHIi)B https://uchebnik.mos.ru/material_vie
ACTHI w/atomic_objects/5310410?menuRef
errer=catalogue
Ypok "Anpaerusipl: NOIyYEeHUE U
Crioco0BlI ITOJTyYeHUS npumenenne” (MILL)
78-79 AT I TLIOR I/I};CTOHOB https://uchebnik.mos.ru/material_vie
et w/lesson_templates/2049329?menuR
eferrer=catalogue
Ypok "YKCycHas KUCIIOTa Kak
OmHOOCHOBHBIE TIPE/ICITEHBIC MPEJICTaBUTEIh MPEACITbHBIX
80 KapOOHOBBIE KHCIIOTHI, OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT"

0COOEHHOCTH CTPOEHHS UX
MOJICKYJT

(MDIII)
https://uchebnik.mos.ru/material vie
w/lesson templates/3663?menuRefer
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https://uchebnik.mos.ru/material_view/lesson_templates/2049329?menuReferrer=catalogue
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rer=catalogue

N3omMepus 1 HOMEHKIAaTypa

Ypok "KapOoHOBBIE KUCIIOTHI:
¢u3nUecKue 1 XUMHYECKHE
cpoiictBa" (MOLL)

81 I&)ﬁiﬁgiﬂ:fﬁjgg};anx https://uchebnik.mos.ru/material_vie
w/lesson_templates/2037534?menuR
eferrer=catalogue
Hudposas
VYpok "CBoiicTBa KapOOHOBBIX nabopatopus Releon ¢
XWMHYCCKHE CBOWCTBA kuciot" (MDBILI) nmataukom pH
82-83 | mpeaenpHBIX OJHOOCHOBHBIX https://uchebnik.mos.ru/material_vie | Jlaboparopuas pabora
KapOOHOBBIX KUCIIOT w/atomic_objects/10635487?menuRe | “M3yuyenue cuiibl
ferrer=catalogue OJITHOOCHOBHBIX
KapOOHOBBIX KUCIIOT”
Hudporas
OcOBCHHOCTI CEONCTE Buneo "I')'a3JIO)K6HI/I€ MYypaBbUHOM naboparopus Releon ¢
y kucinoTel" (MOL) JATYUKOM
84 ﬁfgfjggﬁ;ﬁ:iﬁggﬁomx https://uchebnik.mos.ru/material _vie | Jlaboparopuas paGorta
CUCIOT w/atomic_objects/8655747?menuRef | “Omnpenencuue
errer=catalogue KOHCTAHT JMCCOIHAINN
OpraHUYECKUX KUCIOT’
OcoOGeHHOCTH CBOMCTB:
HEIPEACIbHBIX U VYpok "Beiciine kapOoHOBbIE
apOMAaTUYECKUX KapOOHOBBIX, kucnotel. Meuta" (MOII)
85 | nMKapOOHOBEIX, https://uchebnik.mos.ru/material_vie
THIPOKCUKAPOOHOBBIX KHCIIOT. w/atomic objects/7526876?menuRef
[IpencraBuTenyu BBICIINX errer=catalogue
KapOOHOBBIX KHUCJIOT
Ypok "OyHKINOHATBHBIE
MIPOM3BOHBIC KAPOOHOBEIX KUCIIOT"
[TonsiTne 0 MPON3BOAHBIX (M3II)
86 . . . .
KapOOHOBBIX KHCIIOT https://uchebnik.mos.ru/material vie
w/atomic_objects/10708896?menuRe
ferrer=catalogue
87 Crioco0s! oy4YeHus u Ypok "KapOOHOBBIE KHCTIOTHI:

IIPUMCHCHUC Kap6OHOBI>IX

noiyuenue u npumenenue" (MOILI)
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KHCJIOT

https://uchebnik.mos.ru/material vie
w/lesson_templates/2049583?menuR
eferrer=catalogue

CrnoxHbIe 3QUpPHI;
TOMOJIOTUYECKUH psifl, 0OIIast

VYpok "CiokHbIe 3QUPHI U KAPHL"
(MDIII)

88 (bopMyIa, H30MEpHS 1 https://uchebnik.mos.ru/material_vie
Hoﬁegm;T . p w/atomic_objects/7526883?menuRef
yp errer=catalogue
Hudposas
nabopatopus Releon ¢
Jaryrkom pH
dusnveckre 1 XUMUYECKHE Y . JlaGoparopHas pabota
89-90 cBoficTBa H(bHPOB Ypok "Xumuueckue CBONCTBA U “rposus
MIPAUMEHEHHUE CIIOKHBIX 3(pupoB” STHIALIETATA B
(MOIL) . . . MPHUCYTCTBUU PAcTBOPA
https://uchebnik.mos.ru/material_vie -
- w/lesson_templates/2043706?menuR
Pemenue pacu€THbIX 3aga4: Mo eferrer=cataloque
YPaBHEHUIO XUMUYECKOMN
91-92 | peakuuu, Ha ompeAeNeHUE
MOJIEKYJISIPHOH (OPMYJIIBI
OpPraHUYECKOTO BEIIeCTBa
VYpok "CioxHble 3pUpBL: CTPOCHHE,
. n30Mepus, HOMEHKJIATypa,
Hpaiieckas padora Ne 3. (u3ngecKue cBOMCTBa, Moy4eHue"
93 Pemenwne sxcriepuMeHTAIBHBIX (M)
i?igf; Tcersmgligioql){:?,e https://uchebnik.mos.ru/material_vie
’ p w/lesson_templates/2043703?menuR
eferrer=catalogue
XKupsr: ctpoenue, puzngeckue E;pSOIKH)}KHp b1 Moroume cpesctea
% ?ran:;;:)KHe cpouctBa https://resh.edu.ru/subject/lesson/595
ad 2/start/150631/
OcoOEHHOCTH CBOKCTB JKHPOB, Ypoxk "XKupsr" (MILL)
g5 | COZIePKAIIHX OCTATKH https://uchebnik.mos.ru/material_vie

HETIPEICNBbHBIX KUPHBIX
kucaot. JKupsl B mpupojie

w/atomic_objects/10859247?menuRe

ferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/10859247?menuReferrer=catalogue
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MBpla KaK COJH BBICIITHX
KapOOHOBBIX KHCIIOT, UX

VYpok "XumHuueckue cBONCTBA JKUPOB
1 ux npuMeHenue. Meima u CMC"
(MD3II)

Hudposas
nabopatopus Releon ¢

nmataukom pH

9 | moromee neiicTaue. Tonarue o https://uchebnik.mos.ru/material_vie | Jlaboparopuas pabora
CHHTETHYECKUX MOIOIIMX w .
w/lesson templates/1317356?menuR Bnusiuue xecTkoit
cpenctax (CMC) - i
eferrer=catalogue BOJBI HA MELIO
Buneo "T'eneTndeckas CBSI3b MEKIY
I'eneTnueckas CBS3b KJIaCCaMH KHCIIOPOACOICPIKAIITHX
97-9g | YT/ICBOZIOPOJIOB H OpraHM4ecKuX coennHEeHNH" (_M31_H)
KHCIIOPOICOACPIKAIITIX https://uchebnik.mos.ru/material_vie
OPraHUYECKHX BEIIECTB w/atomic_objects/11849617?menuRe
ferrer=catalogue
Ypok "Obobmienne n
CHCTEMAaTH3allHs 3HAaHUH 110 TEME
99 Pacuétel no ypaBHEHUAM «Xumuyeckue peakiuuy” (MOLI)
XUMHUYECKUAX PEaKIuit https://uchebnik.mos.ru/material_vie
w/lesson_templates/2042020?menuR
eferrer=catalogue
Buneo "Kupel. Xumnueckue
100- | CucremaTnsanus u 0000IIEHHE ﬁBOH?TBa' >KHP b1 B HPHPOZC _(MQHI)
101 | smamuii o Teme ttps.//qchebnlk.mos.ru/materlal vie
w/atomic_objects/11849613?menuRe
ferrer=catalogue
OO01mas xapakTepucTHKa VYpox "Yraesonusl. [roko3a.
10p | YIVIeBOOB H KJIACCU(PUKAIHS Onurocaxapu/sl. Caxz_1po3a" (PDII)
yIJIEBOJIOB (MOHO-, IH- U https://resh.edu.ru/subject/lesson/615
MOJTHCaXapH/Ibl ) 0/start/150687/
VYpok "Ctpoenne MoHOCaxapu0B"
Monocaxapunsl: pusmueckue (MDII)
103 | cBoiicTBa U HAXOXKIECHHE B https://uchebnik.mos.ru/material _vie
MpUPOAE w/atomic_objects/10710941?menuRe
ferrer=catalogue
[IpumeneHune riaroko3sl, € VYpoxk "YrneBoasl. MoHOCaxapHabl
104 | 3Hauenne B Ha npuMmepe Toko3br" (MOIII)

KHU3HCACATCIPHOCTH
OpraHusma

https://uchebnik.mos.ru/material vie
w/atomic objects/7526884?menuRef
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https://resh.edu.ru/subject/lesson/6150/start/150687/
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errer=catalogue

Jlucaxapusl: caxaposa,
MaJbTo3a U JIAKTO3a.

Buneo "Yriaeronbl. MoHo- 1
JIMcaxapuibl: TII0K03a, caxaposa,
ManbpTo3a U JakTo3a. ['unponus
nucaxapuzioB. HaxoxaeHue B

105 HaxosKICHHE B IPUPOIE I NpUpPOAE U IPUMEHEHNE
MPUMEHEHUE TUCaXapUIOB )mcaxapn,HOB"_ (M3I) . .
https://uchebnik.mos.ru/material _vie
w/atomic_objects/11849561?menuRe
ferrer=catalogue
ITonucaxapuasl: cTpoeHUE
106 | MaKpOMOJeKyIL, (1)1/131/1‘1601(1/16 51 VYpok "l[lonucaxapuasl, Kpaxmail,
XUMHUYECKUE CBOMCTBA, nesumronosa” (P:)]_]_[)
PUMEHCHHE https://resh.edu.ru/subject/lesson/541
107 | HousTHe 06 HCKYCCTBEHHBIX 3/start/150714/
BOJIOKHAX
Pewienue pacueTHbIX 3a1a4 HA
108 | OMPSACICHHE JOIH BEIXO/A VYpok "lomucaxapuasr" (MOLL)
MPOJTYKTa PCaKuu OT https://uchebnik.mos.ru/material_vie
TEOPETUICCKH BO3MOXKHOTO w/atomic_objects/10707367?menuRe
109 Cucremarusanuys 1 00001EHNE ferrer=catalogue
3HAHUHU TI0 pa3ieny
Ypok "Obobmienne n
cucreMaTrusanuva 3HaHI/II71 I10 TEMC
KonTponbHas paboTta o Teme Kucroponconepaarie "
110 | "Kucropoaconepame OpPraHMYECKUE COSTUHEHUS
OpraHUYeCcKUe COeIMHEHU" (MOIL) . . .
https://uchebnik.mos.ru/material _vie
w/lesson_templates/8358?menuRefer
rer=catalogue
AMUHBI: KJTACCUPUKAIHS, Vpox "Avure® (ML)
CTPOCHHE MOJICKYJI, 00IIas ) . . .
111 | dhopmyna, msomepus, https.//qchebmk.mos.ru/materlal vie
w/atomic_objects/10870693?menuRe
HOMEHKJIaTypa U (PU3HYeCKue f _
N errer=catalogue
CBOMCTBA
112- | Xumuueckue CBONCTBA Ypok "AMHHBI, aHWIHH: CTPOCHHUE,
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113

aJ'II/I(baTI/I‘IeCKI/IX aMHUHOB

CBOMCTBA, OJy4YeHUE, TPUMEHEHUE"
(MDIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7575892?menuRef
errer=catalogue

AnnnuH: CTPOCHUEC aHUJIMHA,

VYpoxk "AHUIHMH: cTpOeHHE, CBOMCTRA,
nonyuenue, npumenenue” (MOLI)

114 | 0cOOEHHOCTH XMMHUYECKUX https://uchebnik.mos.ru/material_vie
CBOICTB aHUJIMHA w/lesson_templates/2083565?menuR
eferrer=catalogue
Ypok "AMUHBI, aHWIUH: CTPOCHHUE,
CBOIiCTBa, ONy4YeHue, IpuMeHeHue"
CrniocoObI Oy4eHUsI 1
115- (MDIII)
116 Zﬁﬁﬁggeme amatieckix https://uchebnik.mos.ru/material_vie
w/atomic_objects/7575892?menuRef
errer=catalogue
AMMHOKHCIIOTBL;
Ypok "AMHUHOKHCTOTHL. benku"
HOMEHKIIATypa 1 H30MEpH, (POIIN)
17 g?;ﬁi:ifﬁ;;;::;fhem o- https://resh.edu.ru/subject/lesson/474
3/start/150742/
AMUHOKHCIIOT
Hudposas
XVMHYECKHE CBOMCTBA VYpok "CpoiicTBa aMUHOKHCIOT" naboparopusi Releon ¢
AMUHOKHUCIIOT, UX (MDIII) naTaukom pH

118- ] . . .

119 OMOJIOTHYECKOE 3HAUCHHE https.//qchebrjlk.mos.ru/materlal vie | Jlaboparopnas pabora
aMUHOKuUCI0T. CHHTES U w/atomic_objects/10360931?menuRe | “OnpeneneHne cpebl
THIPOJIHA3 TIETITHIIOB ferrer=catalogue pacTBOpOB

aMUHOKHCIIOT”
Ypoxk "benku" (MOIII)

120 Besku kak mpUpoOIHbIE https://uchebnik.mos.ru/material_vie
MOJIMMEPBI; CTPYKTYPHI OEJIKOB w/atomic_objects/10325359?menuRe

ferrer=catalogue

VYpok "Xumuueckue cBoiicTBa Oenka"
121- XUMHUYECKUE CBOWCTBA OEIIKOB (MSII)
122 https://uchebnik.mos.ru/material_vie

w/lesson templates/2123291?menuR
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eferrer=catalogue

A3zoTcoaepxarue VYpoxk "A3zotconepKarniie

TETEPOLUKINYECKUE TETEPOLUKINIECKUE COCTUHCHUSL.
123 | coenunenus. HyknennoBsie Hykneunossie kucnotsl" (POLL)

KHCJIOTEI: COCTaB, CTPOEHHE U https://resh.edu.ru/subject/lesson/629

OuoJoruveckas poiib 6/start/212589/

VYpok "Obobmenne u

[IpakTuueckas padora Ne 4. CUCTEMAaTH3allKs 3HaHUH 110 TeMe

Pemenue sxcnepruMeHTaIbHbBIX "A30TCoepKaIIue OPraHUYCCKHE
124 | 3agad o Teme Bemectaa"" (MOIII)

"AzoTcoaepxaniue https://uchebnik.mos.ru/material_vie

OpraHHYECKUE COSTMHEHMS" w/lesson_templates/61317?menuRefe
rrer=catalogue
VYpok "llpakTrueckas pabota

TpaxTieckas paGora No 5. "PelieHre sKCTIEpUMEHTATbHBIX
3aJa4 Ha pacro3HaBaHHe

125 Pemenue 3Kcne"p MMCHTAJILHBIX opranuyeckux Bemiects"" (MOII)

3aja4 o TeMe "PacnosHaBanue ) . . .

OprAHIYIECKIX COCTHEHM" https://uchebnik.mos.ru/material_vie
w/lesson_templates/10029?menuRefe
rrer=catalogue
Ypok "O0600mIeHrE U
cHCTEeMaTH3aIusl 3HAHUH 110 TeMe

KonTponbHas pabora o teme "A30TcoaepKaliue OpraHnyecKue

126 | "A3zorcouepikariue Bemiecta"" (MOIII)

OpraHHUYECKUE COSAMHEHMS" https://uchebnik.mos.ru/material_vie
w/atomic_objects/8621701?menuRef
errer=catalogue

OCHOBHBIE MTOHATUS XUMUHI Ypok "CuHTeTHUECKHE MOJTUMEPHI.

BBICOKOMOJIEKYJIISIPHBIX KoHnencamoHHbIe TOJIMMEPHI.

127 | coequHEHHI U METOJIBI UX [Tenommacter" (POII)

CUHTE3a —IIOJIUMEPH3AIIHS U https://resh.edu.ru/subject/lesson/609

MOJIMKOHIEHCALIHAS 5/start/150823/

Buneo "l[lonmmepHble MaTepHabl.
128 IImacTMmaccel. YTuimzanus u ITmacTmaccel. YTuimmzanus u

nepepaboTKa MIacTHKa

nepepadoTka mractuka" (MOIL)
https://uchebnik.mos.ru/material vie
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DnacTomephl: HaTypaIbHBINA

VYpoxk "HatypanbHblil KaydyK.
Cunternueckue kayayku" (POLL)

129 ;ﬁ?;ﬁ;ﬂqecme KayayrH. 1 https://resh.edu.ru/subject/lesson/615
2/start/150850/
BonokHa: HaTypanbHbIE,
130 | MICKYCCTBEHHBIE, 1
cuHTeTnYecKue. [lomumeps Vpok "CuHTeTHIECKHE BOJIOKHA"
CIICIIMAJIBHOI'O Ha3HAYCHUS (PS]_]_[)
[Mpaktuueckas padora Ne 6. https://resh.edu.ru/subject/lesson/477
131 | PeleHHE dKCTIEpUMEHTATIBHEIX 1 7lstart/170536/
3aja4 1o TeMe "PacnosHaBanue
IJIACTMACC U BOJIOKOH"
O60011eHre U cHCTEeMaTH3aIHs VYpok "Oprannveckas XuMHus,
13p | MIBYUCHHOTO MaTepHana no 1 YeNoBeK U mpupoaa” (_PSHI)
Teme "BbICOKOMOJIEKYIISIPHbIE https://resh.edu.ru/subject/lesson/482
coenuHeHus" 3/start/150933/
133- | IloaroroBka K MpOMEKyTOYHOH 2
134 | uToroBo# arrecranuu
135- | UroroBas mpomMeKyTouHas 2
136 | arrecranus
OBUIEE KOJIMYECTBO YACOB T10 136

[TPOTPAMME



https://uchebnik.mos.ru/material_view/atomic_objects/11849575?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849575?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

IHOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC

n/n

Tema ypoka

KoauuecTBO yacoB

Bcero

KonTpon
bHbIE
padoTsI

IpakTn4
ecKHe
padoTsI

Jara

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTe/ibHbIe pecypchbl

Hcnonb3oBanue
000py/10BaHUS LIEHTPA
“Touku pocTa”

Atom. CocTaB aTOMHBIX sIziep.
XHUMHUYECKUH DJIEMEHT.
H3oTonsr

Ypok "XuMHuecKuil 37IEMEHT.
Hyxmunet. U3oTomsl. 3aK0HBI
COXPaHEHUS MacChl M SHEPTHH B
xumun" (POLI)
https://resh.edu.ru/subject/lesson/6479
[start/150989/

CrpoeHue 3JeKTPOHHBIX
000J10YeK aTOMOB, KBAHTOBBIE
quciIa

Ypok "CTtpoeHune 3IeKTPOHHBIX
06oouek aromo" (MBII)
https://uchebnik.mos.ru/material_view
/atomic_objects/9236313?menuReferr
er=catalogue

Krnaccudukarus XuMUIecKux
3IIEMEHTOB (s-, p-, d-, f-
3JIEMEHTHI)

Ypok "Knaccuukanus XuMAIECKIX
anemeHTOB. [lepnonnueckuii 3axoH /.
N. Menpaeneesa" (MOIL)
https://uchebnik.mos.ru/material_view
/atomic_objects/7603289?menuReferr
er=catalogue

PacnpeneneHHe QJICKTPOHOB 110
aTOMHBIM 0p6I/ITaII$IM

Buneo "OnexrponHast KoHPUTYpaLus
atoma. OCOOCHHOCTH pacipeieICHus
3JIEKTPOHOB IT0 OPOUTAIISIM B aTOMaX
AJIEMEHTOB IEPBBIX YETHIPEX
nepuoos" (MOLI)
https://uchebnik.mos.ru/material_view
/atomic_objects/12277309?menuRefer
rer=catalogue

DJeKTpOHHBIE KOHPUTYpauuu
aTOMOB DJIEMEHTOB B OCHOBHOM

Ypok "CoBpeMeHHAasI MOJIEINb
CTPOEHHMSI aTOMa. DJIEKTPOHHAS



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9236313?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12277309?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12277309?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12277309?menuReferrer=catalogue

1 BO30YXIEHHOM COCTOSTHHH

koHpurypauus aroma" (ML)
https://uchebnik.mos.ru/material_view
/atomic_objects/7603095?menuReferr
er=catalogue

DNeKTpOHHBIE KOH(PHUTYpaIIH

Ypok "DIeKTpOOTPUTIATEIHHOCTD.
KoBanentnas xummuueckas cBI3b"
(MDI)

6 gﬁzzboommmeﬂwocn https://uchebnik.mos.ru/material_view
/lesson_templates/1145305?menuRefe
rrer=catalogue

Ilepuonnuecknii 3aK0H U Buneo "llepuonnyeckuii 3akoH U
[Tepuoanueckas cucrema Ilepuoanueckas cucrema

7 | xumudecknx snementos /1. 1. XUMHYECKHX 1eMenTos JI. U.
Menpeneena, CBI3E C MenneneeBa. 3aKOHOMEPHOCTH
COBPEMEHHOM TeOpHEH HW3MEHEHUS CBOICTB AJIEMEHTOB U
CTPOCHMS aTOMOB 00pa3yeMbIX UMH MPOCTHIX
3aKOHOMEPHOCTH U3MEHEHUS CJIOKHBIX BEIECTB IO TPYIIaM U
CBOMCTB XUMHUYECKUX nepuogam” (MOIII)

8 3JIEMEHTOB U 06pagyeM},1X UMH https://uchebnik.mos.ru/material view
MPOCTBIX ¥ CIIOKHBIX BEIIECTB /atomic_objects/12280892?menuRefer
T10 TPyIIIIaM U NEpPUoIaM rer=catalogue

Ypok "Knaccuukanus XuMAIECKIX
anemeHTOB. [lepuoanueckuii 3axkoH /1.

9 Cucrematu3anus 1 006001IeHre U. Menneneesa" (MOIL)

3HaHU 110 TEME https://uchebnik.mos.ru/material_view
/atomic_objects/7603289?menuReferr
er=catalogue

Buasl xumudeckoi cBs3U. Ypok "DnekTpoHHas IpUpoaa

MexaHn3Mbl 00pa30BaHus XUMUYECKOH cBsi3u. KoBaneHTHas

KOBAJIEHTHOM CBSI3U. cBs3p" (MOIII)

10 i : . .
Bonoposnas cBsi3b. https://uchebnik.mos.ru/material _view
MexMoneKyIsipHbIe /atomic_objects/7633289?menuReferr
B3aMMOJIEHCTBHUS er=catalogue
BasieHTHOCTE U BaJICHTHBIE Ypok "BaneHTHOCTh U BaJIeHTHBIE

11 | Bo3moxkHOCTH aTOMOB. CBS3b BO3MOXKHOCTH atoMoB" (POIII)

UIEKTPOHHOU CTPYKTYpHI

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



https://uchebnik.mos.ru/material_view/atomic_objects/7603095?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603095?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603095?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1145305?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1145305?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1145305?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12280892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12280892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12280892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7603289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633289?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633289?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6332/start/151021/

MOJIEKYJI C KX T€OMETPHYCCKUM
CTpPOCHHEM

HpeI[CTaBHGHI/Iﬂ O KOMILJIICKCHBIX

[start/151021/

12 | coemuHEHMSIX: COCTAB H
HOMEHKJIaTypa
Ypok "CTrpoeHne KpuCTaIIIOB.
BemectBa MOJEKYISIPHOTO U Kpucrammdeckue pemeTku.
13 | HEMOJICKYIIAPHOTO CTPOCHHS. [Ipuunnbl MHOTOOOpa3uUs BemecTB"
Tumel KpUCTAIIMYECKUX (POLI)
PEIIETOK M CBOMCTBA BEIIECTB https://resh.edu.ru/subject/lesson/5581
[start/151081/
Hudposas
naboparopus Releon ¢
ATYUKOM MYTHOCTH
IlonsTre o AucTepCHBIX VYpox "ducnepcusie cucremsr” (POLL) ?Ia60 aTo H};ﬂ aGoTa
14 | cucremax. [IpeacraBienue o https://resh.edu.ru/subject/lesson/4939 | o5 OPaTOPHAA b
Hccnenosanue
KOJUTOMIHBIX PacTBOpax [start/151134/ .
ONTUYECKUX CBOWCTB
KOJIJIOUIHBIX
pacTBopoB”
HctunHbIE pacTBOPHL: Ypok "PactBopsl. PactBopruMocTh
HacCbIIIICHHBIE U BemecTB B Boze" (MOIII)
15 | "HeHachbIIEHHBIE, https://uchebnik.mos.ru/material_view
PacTBOPUMOCTb. [lesson_templates/1933868?menuRefe
Kpucramnoruaparst rrer=catalogue
VYpox "CriocoObl BEIpaskeHHS COCTaBa
actBopos" (MDIII)
Cr1ocoObl BEIpasKeHHS P . . .
16 COHLEHTDA ;H ACTEODOR https://uchebnik.mos.ru/material_view
HerTpati p p /lesson_templates/1943204?menuRefe
rrer=catalogue
Ypoxk "Pacuér maccoBoii gonu
Pentenune 3amau ¢
. PacTBOPEHHOTO BEIIECTBA B
MCIIOJIb30BaHUEM TTOHITUI N
17 | "maccoBas 10Ji1 pacCTBOPEHHOTO pactsope” (ML)
semecTsa" . "MOMbHAS https://uchebnik.mos.ru/material_view
o > p /atomic_objects/7838446?menuReferr
KOHLICHTPaLHS —
er=catalogue
18 | Knaccudukarus un Ypok "OcHOBHBIE KIIacChI



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://uchebnik.mos.ru/material_view/lesson_templates/1933868?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1933868?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1933868?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943204?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943204?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1943204?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7838446?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7838446?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7838446?menuReferrer=catalogue

HOMEHKJIATypa HEOPTraHUYECKUX
BEIIIECTB

Heopranuyeckux Bemjects" (MOIL)
https://uchebnik.mos.ru/material_view
/lesson_templates/2028214?menuRefe
rrer=catalogue

Cucremaruzauus 1 000011eHIE

Ypok "O6obmenne n
cucTeMaTr3alysl 3HaHUH 10 TeMe
"Crpoenue atoma. CTpoeHue

19 3HAHUM 110 TEME BemecTsa"" (1\_/[311_1) . -
https://uchebnik.mos.ru/material_view
/atomic_objects/7651450?menuReferr
er=catalogue
Buneo "llepuoamdeckuii 3aKoH 1
Ilepuoanueckas cucrema
KonTtpoibHas pabora 1o Temam PHOZ
" CIDOCHIE ATOMA XHUMHYECKHX dj1eMeHToB /1. 1.
HCTII)/IO eCKIL L’;aKOH u MenneneeBa. 3aKOHOMEPHOCTH
Hepnoﬂnqecxaa crcTeMa M3MEHEHUS CBOWCTB 3JIEMEHTOB U
20 xmganelcxnx snementos [, U 00pa3yeMbIX UMH MPOCTHIX
Mennencera", "Crpoenie T CJIO’KHBIX BEUIECTB IO TPyMIaM U
’ nepuonam" (MO
BemiecTBa. MHorooOpasue P . Aam” ( . ) . .
BeIecTB" https://uchebnik.mos.ru/material_view
/atomic_objects/12280892?menuRefer
rer=catalogue
Krnaccudukarus XuMUIecKux
€aKIUi B HEOPraHUYECKOU U
Epragnqecxoﬁljg NI, 3aKOH VYpox "Kiaccudpukanus XuMHYECKHX
' eakmmit" (POILI
21 | coxpaHEHHUS MacChl BEILIECTR; p H ( ) .
SAKOH COXDAHCHIS T https://resh.edu.ru/subject/lesson/4938
P [start/151107/
MIPEeBPAIICHHS YHEPTHH TIPH
XUMHYECKUX PEaKITUSIX
Hudposas
Buneo "Temnosoii a3pdexr nabopatopus Releon ¢
TemoBbie 3P PeKTHI xummdeckoit peakiun” (MOILI) JIaTYNKOM
22 | XUMHYECKHX PEaKIHi. https://uchebnik.mos.ru/material_view | Temmneparypsrl
TepMoxuMuUecKue ypaBHEHHUS /atomic_objects/11160019?menuRefer | JlabopaTopHas padota
rer=catalogue “Omnpenenenne

TCIJIOTHI pCaKIun



https://uchebnik.mos.ru/material_view/lesson_templates/2028214?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2028214?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2028214?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7651450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12280892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12280892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/12280892?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://uchebnik.mos.ru/material_view/atomic_objects/11160019?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11160019?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11160019?menuReferrer=catalogue

HeUTpanu3aum’”’

Brruncnenus no YpPaBHECHUAM

Ypoxk "TermnoBoit 3h(HeKT peakium.
TepMoxuMUUeCKHE ypaBHEHMsI. 3aKOH
I'ecca" (MOII)

Hudposas
nabopatopus Releon ¢

JIaTINKOM
TEMIIEPATYPHI

23 | XUMHYECKHX PeaKluil U . . . JlabopaTtopHas padota
Te MOXI/IMI/I‘IepCKI/I;[I ABHEHIBIM https://uchebnik.mos.ru/material view “3aK§H re{’: Ca,,p
p P /lesson_templates/1983968?menuRefe “Ormpe eneHHe’
rrer=catalogue pedl
TEIUIOTHI PACTBOPEHUS
cynbara Oapust”
Hudposas
naboparopus Releon ¢
N VYpok "Katanuz u katanuzatops!” paTop o
CKOpOoCTh XUMUYECKON (MOIII) JTATIUKOM OTITHYECKON
€aKIINH, €€ 3aBUCUMOCTD OT . . . TJIOTHOCTH
24 paSJII];IIHHI’)IX daxTopos. Katams https://uchebnik.mos.ru/material_view TaBonatonias pabora
p POB. /lesson templates/1996277?menuRefe | .. patopHai p
1 KaTaJIn3aToOpPhI rrer=catalogue DKCIIepUMeHTaIbHOE
rrer=catalogue
oTpesieieHue CKOPOCTH
XUMHYECKOU peakiuu”
ndpopas
Ypok ""'OMOTeHHBIE U T€TEpPOrCHHBIE Hudp
N nmaboparopus Releon ¢
peaknuu. CKOpOCTh peakinid, ee o
JTATYUKOM OTITHYECKON
I'oMoreHHbBIE U TETEpOTESHHBIE 3ABUCHMOCTD OT PA3THHAHBIX TJIOTHOCTH
25 CaKIIUU (axropos™ (ML) JlaGoparopHas pabora
peaxt https://uchebnik.mos.ru/material_view “Onl; eHI;HHeiH a
/atomic_objects/7634509?menuReferr bea A
er=cataloaue KHHETUYECKOTO
g_ tL)
YpaBHEHUSA
Hudposas
nmaboparopus Releon ¢
ATYNKOM MYTHOCTH
Ypok "Knaccuukanus XuMAIECKIX A y
o JlaGoparopnas pabota
Brmsiaue paznuaHbIX GakTOpoB peaknuit" (MOL) “3ABHCHMOCTE
26 | Ha CKOPOCTb XMMHYECKOM https://uchebnik.mos.ru/material view CKODOCTH XHMIECKO
peaxmun /atomic_objects/8413671?menuReferr eaE i ot
er=catalogue peaxt .
KOHIIEHTpAIUi
peareHToB”,

“3aBUCUMOCTD



https://uchebnik.mos.ru/material_view/lesson_templates/1983968?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1983968?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1983968?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1996277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1996277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1996277?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7634509?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413671?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413671?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8413671?menuReferrer=catalogue

CKOPOCTH XUMHYECKOM
peaKkuu oT
TeMIepaTypsr”

O6parumMble 1 HEOOpaTHUMBIC

Ypok "OOpaTUMOCTh PEaKIIHIA.
XHWMHUUYECKOE PABHOBECHUE U €T0
CMEILCHUE MO JHCTBUEM BHEITHUX

Hudposas
nmaboparopus Releon ¢

JIATYUKOM OTITUYECKOU
TIOTHOCTH
JlabopaTtopHas pabota

27 | peakiuu. XUMUYECKOE (haxTopos." (MBIII) “Bnusane
paBHOBECHE https://uchebnik.mos.ru/material_view | xkoHueHTpaimn
[atomic_objects/7633333?menuReferr | pearupyromux BeIiecTs
er=catalogue Ha CMEILCHHUE
XUMHUYECCKOT'O
paBHOBecUs”
Hudposas
nabopatopus Releon ¢
Buneo "CwMmellieHre XUMHYECKOTO nmataukoM pH
Brnusitaue pa3iuuHbIx GakTOpoB paBHoBecust" (MOIII) JlaGoparopHas pabora
28 | Ha OJOKEHUE XUMHUYECKOTO https://uchebnik.mos.ru/material_view | “Bnusiaue
paBHOBECHS /atomic objects/8484099?menuReferr | omfHOMMEHHBIX HOHOB
er=catalogue Ha CMEIICHHE
XUMHUYECCKOT'O
paBHOBecUs”
ndpopast
Ypok "DnexTponuTraeckas Hugp
nabopatopus Releon ¢
DIEeKTPOIUTUYECKAS muccoranus. CHiibHbIC U cl1aOble
" JaTuukoM pH
nucconuanua. CUIbHBIE U anekTposmthr” (MOIL)
29 . . . . JlaGoparopHas pabdora
cimabbie amekTponuThl. CTeneHb https://uchebnik.mos.ru/material_view | .,
CpaBHEHHE CHITBI
JIMCCOIHAIN [lesson_templates/1992041?menuRefe CONLHOR 1 CePHHCTOR
rrer=catalogue y - P
KHCJIOT
nppopas
Ypok "MoHHOE TPON3BEEHUE BOIBI. Hugp
HonHnoe mpou3BeneHue BOIBI. . " nmaboparopust Releon ¢
Cpena BOJHBIX PacTBOPOB Bonopomantii noxasarexs™ (M3II) nataukoM pH
30 peAd BOA p poB. https://uchebnik.mos.ru/material_view P

Bopoponnsiit mokazarens (pH)
pacTBopa

/atomic_objects/11159459?menuRefer
rer=catalogue

JlaGoparopnas pabota
“Onpeneneane PH
pacTBOpOB coJieil”



https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7633333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8484099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8484099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8484099?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1992041?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1992041?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1992041?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11159459?menuReferrer=catalogue

I'maponus coneit. Peakuuu,

Ypok "'uaponu3 opraHudecKux u
HEOPraHUYECKUX COCTUHEHUI"

Ludposas
nabopatopus Releon ¢

nmaraukom pH
JlabopaTopHas pabota

31 | mporekaroInue B pacTBOpax (PBII) “Binsiiie
DIIEKTPOJIUTOB https://resh.edu.ru/subject/lesson/5912
[start/92791/ TEMIICpATypRI Ha
- CTCIICHb TUAPOJIN3a
conein”
Ypok "DnekTponuTraeckas
TpaxTiueckas pabora Ne 3 o ILI/ICCOHI/IaHI/IH."PGaKHI/II/I B pacTBOpax
32 | Treme "XUMHUYECKHE PEAKIINH B SIICKTPOIUTOR (MOIL) . .
N https://uchebnik.mos.ru/material_view
PACTBOPAX HIEKTPOIUTOB /atomic_objects/11135588?menuRefer
rer=catalogue
Ypok "OKucIuTensHo-
OKHCIATEIHLHO- BOCCTAHOBUTECJIbHBIC PCAKIINU B
33 | BOCCTAHOBHTEINLHBIC PEAKIIHH. opraanyeckoit xumun" (MOLL)
Bakueiiime OKMCIUTEIN U https://uchebnik.mos.ru/material_view
BOCCTaHOBHUTEIH /lesson_templates/2016962?menuRefe
rrer=catalogue
Ypok "Cocrasnenue OBP. Metog
MeTo HMEKTPOHHOTO DIIEKTPOHHOTO Oanmanca" (MS]__H) _

34 (IEKTOHHO-HOHHOr0) Gaarca https://uchebnik.mos.ru/material_view
/lesson_templates/1974890?menuRefe
rrer=catalogue
Buneo "Onexrpommz" (MOLL)

35 DIEeKTPOJIH3 PacTBOPOB U https://uchebnik.mos.ru/material_view

pacIiIaBoB BELIECTB /atomic_objects/8561576?menuReferr
er=catalogue

36 Pemenne 3amau pa3mmaHbIX Ypok "DneKTponu3 pacTBOPOB H

THUIIOB pacmiaBoB COJIEN. HpI/IMeHCHI/Ie
anektponuza” (MOLL)

37 Pemienue 3amay pa3iMuHbIX https://uchebnik.mos.ru/material _view

THUIIOB /atomic_objects/7727895?menuReferr
er=catalogue

38 | CucremaTtu3auus 1 0000IICHHE Ypox "Knaccudpukanus XuMHIECKHX
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3HAHUH 110 TeMe " XUMUUECKHE
peakuun"

peakuuit" (MOLI)
https://uchebnik.mos.ru/material _view
/atomic_objects/8413671?menuReferr
er=catalogue

Kontponbnas pabota o teme

Ypok "CKopocTh XMUMHIECKOM
peaxun. GakTopbl, BAUSIOUINE HA
ckopocTh peakiun" (MOIII)

3 "XuMHYeCKHE peaKin” https://uchebnik.mos.ru/material_view
[lesson_templates/1987745?menuRefe
rrer=catalogue

ITonoxeHnue HeMETAILIIOB B
[Tepuonuueckoii cucreme Ypok "O030p HemeTaiioB. CBoiCcTBa
XUMUYECKUX 371eMeHTOB /1. U. 1 IPUMEHEHUE BAXKHEHIINX
40 | MenneneeBa 1 OCOOCHHOCTH Hemetamios" (POILI)
CTPOCHHUS X aTOMOB. https://resh.edu.ru/subject/lesson/5939
dusnvecKue CBOMCTBA [start/151320/
HEMETAJUIOB
Ypok "Hemerammsr. Ob6mas
AmoTponusi HeMeTaIlIoB (Ha xapakTepuctuka" (MOL)
41 | mpuMmepe KHUCIIOPO/Ia, Cephl, https://uchebnik.mos.ru/material_view
docdopa u yriepoaa) [atomic_objects/7727146?menuReferr
er=catalogue
VYpox "Knaccudukauns npocTsix
Bopopon: nonyuenue, BemiecTs. Bonopoa" (MOIL)
42 | puznveckue U XUMHUYECKUE https://uchebnik.mos.ru/material_view
cBoicTBa. ['uapupl /atomic_objects/10911286?menuRefer
rer=catalogue
l"anorensl: HaxoXAeHUE B
43 | TPHpOZE, CIIOCOOBI TTOTYICHYIS,
bu3NUecKue 1 XUMHUYECKHE VYpok "T'anorens" (MOLL)
CBOIiCTBa https://uchebnik.mos.ru/material_view
I"'aI0reHOBOIOPOIBI. [atomic_objects/10835229?menuRefer
44 | Baxneiimme rer=catalogue
KHCJIOPOJICOJIepKaIIie
COCJIMHEHVSI TaJIOT€HOB
45 | JlabopatopHble H Bujeo "B3anmogeiicteue cynbdura
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MIPOMBINUICHHBIE CITOCOOBI
MOJIYYECHHUSI TaJIOTEHOB.
IIpumeHeHue rajJoreHoB 1 ux
COETMHECHHI

IIpaktraeckas padora Ne 4.

HaTpus C MOJIOM B IIETIOYHOM cpene”
(MDIII)
https://uchebnik.mos.ru/material_view
/atomic_objects/10579086?menuRefer

rer=catalogue

46 | Pemenue sKcriepMMEHTaIBHBIX

3azna4 o reme "l"aymorens”
Kucnopona: maboparophsle u
MIPOMBIIUICHHBIE CITOCOOBI Ypok "Ozon" (ML)

47 | mOTyHCHHS, busnyeckue u https://uchebnik.mos.ru/material_view
XUMUYECKHE CBOHCTBa. O30H. /atomic_objects/10870563?menuRefer
[IpumeHeHue Kucmopoaa u rer=catalogue
030HA

48 | Oxcuapl ¥ IEPOKCHIBI Ypok "CBoiicTBa OKCHIOB
HeMeTauioB. CBOMCTBa cepHOM U
a30THOM KUCNOT. BonopoHeie

49 Pewenne 3az1a4 pasinHbIX coenuHeHust HemeTayuios" (POIII)
THIOB https://resh.edu.ru/subject/lesson/5913

[start/151347/
Cepa: HaxOXKIECHHE B IPUPOJIE, Ypox "Cepa" (ML)

50 CIOCOOBI TIOTYUEHHS, https://uchebnik.mos.ru/material_view
bu3nYecKue U XUMHUYECKUE /atomic_objects/10979202?menuRefer
CBOJiCTBa rer=catalogue

VYpok "CepoBonopoa. Cynbdusr"
(MDII)

51 | CepoBomopon, Cynb(Humabt https://uchebnik.mos.ru/material_view
/atomic_objects/10911374?menuRefer
rer=catalogue

Knenoposconepanme YpoK Cepruth anuzpi  cepra
52 g)ce(f[ge }II{eHHOPZ;;ega Iﬁﬁcm cepHOi https://uchebnik.mos.ru/material_view
pHOH [atomic_objects/10996710?menuRefer
KHEIOTBE rer=catalogue
[IpakTnueckas padora Ne 5. Buneo "Ilonyuenue cynsduaa
53 | Pemienue skcriepuMeHTaIBHBIX ceuHna(ll) u ero B3anmmoeicTBIE C

3ama4 o Teme "Cepa u e

repoxcuaoM Bogopoaa" (MOII)
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coenuHenusa"

https://uchebnik.mos.ru/material view
/atomic_objects/10629107?menuRefer
rer=catalogue

A30T: HaXOX/ICHHE B IPUPO/IC,
CHOCOOBI TTOTYYEHHS,

Ypok "OneMeHTh NOArpyNIIb a30Ta"
(MDII)

54 (UBHECKHE 1 XIMUITECKHE https://uchebnik.mos.ru/material_view
. /atomic_objects/10718237?menuRefer
CBOWCTBA. AMMHAK, HUTPHBI rer=catalogue
Kucnoponconepxkariue
COCJIMHEHHUSI a30Ta.
55 OC(;H6CHHOCTH CBOMCTB a30THOM Ypox "OKCHHI.’I asora’ (MSLH.) .
- https://uchebnik.mos.ru/material_view
/atomic_objects/10782236?menuRefer
ITpumenenue a30Ta U €ro rer=catalogue
56 | coenmHeHuil. A30THBIE
yrnoOpeHust
®Dochop: HaXOXKIEHUE B
MIPHUPOJIE, CLIOCOOBI MOITYUEHHS,
S7 (;1)4351‘1?01(1/16 u XI/IMI/I‘IGC}II(I/IC Ypox "Q)ocq)o_p” (MOIL) . .
cBolicTa. Pochmb! 1 hochus https://uchebnik.mos.ru/material_view
' /atomic_objects/11078242?menuRefer
Oxcmet gocdopa, rer=catalogue
58 | dochopconepxariyie KHCIOTHI.
Counu gocdopHOil KHUCITOTHI
Ypok "V nodpenus. Cpencrsa 3aIiuThl Hugposaz I
n on naboparopus Releon ¢
pumenenue ¢ocdopa u ero pactenuit" (MOLL) Ao bH
59 | coequnenwmii. PochopHbie https://uchebnik.mos.ru/material_view j:[Ia6o aTo F;aﬂ aGota
ymobpeHus /atomic_objects/8413509?menuReferr | ;. patopHai p
er=cataloaue KpuBast TuTpoBanusi
er=calalogue (dhochopHOI KUCITOTHI”
ITpakTuueckas pabora Ne 6. Z&g&?neMeHTH TOATPYIHIBL 83014
60 E:ﬂi?:f:;g?&%?;ﬁf;j https://uchebnik.mos.ru/material_view
A N P /atomic_objects/10885518?menuRefer
Y X COCJIMHEHUS rer=catalogue
Yriepoa: HaxoX/IeHHE B Ypok "Yraepon" (MOL)
61 | mpupoe, aIIOTPOIHBIE https://uchebnik.mos.ru/material_view

MoauduKanuu; GU3NIecKue u

/atomic_objects/10366625?menuRefer
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XUMHUYCCKUEC CBOfICTBa,
IMPUMCHCHUC

rer=catalogue

Oxcun yrnepona(Il), oxcun

VYpok "Coenunenus yriaepoaa"

62 | yraepona(IV), yronpHas (MDII)

KHCJI0Ta U €€ COIH https://uchebnik.mos.ru/material_view

63 Perenue 3a1a4 pa3auaHbIX /atomic_objects/10400145?menuRefer
THIIOB rer=catalogue
Kpemnwuii: HaxoxIeHHUE B Ypox "Kpemawnit" (M3II)

64 | mPHpOIE, CTHOCOOBI MOTyYeHHS, https://uchebnik.mos.ru/material_view
(bu3ryYecKre U XUMUYECKHE /atomic_objects/10710658?menuRefer
CBOICTBA rer=catalogue

65 Oxcun kpemuusa(I1V), Ypok "CoennHeHus KpeMHUs"
KpEeMHHEBasi KICIIOTa, CHITUKATHI (MDII)

[pyMeHeHne KPEMHUSI U €0 https://uchebnik.mos.ru/material_view

66 | coemmuenuii. CTekyIo0, ero /atomic_objects/10587600?menuRefer
MOJIy4eHHE, BUJIbI CTEKIIA w

Ypok "CBoiicTBa OKCUIOB
HemeTa/uoB. CBoicTBa cepHOil 1
PellicHHue 3a/1a4 PasIHUHbIX a30THOM kucnot. BogopoaHeie

67 THIIOB coenuHeHust Metaiios" (MOLI)
https://uchebnik.mos.ru/material_view
/atomic_objects/8487400?menuReferr
er=catalogue
Ypok "Hemerammsr. O6mias
xapakTepuctuka" (MOL)

68 S;if;;i?i:ﬁgﬂ,,E:ngﬁi:ﬁe https://uchebnik.mos.ru/material_view
/atomic_objects/7727146?menuReferr
er=catalogue

69 KOHTpOJ'IBHa}I pa60Ta 10 TEME ypoK "XyuMuuecKkue CBONCTBA
"Hemeramipr" nemeramos" (MDII)

AHanus pe3yabTaToB https://uchebnik.mos.ru/material view

70 | KOHTPOJILHOM pabOTHI, Jatomic_objects/7727262?menuReferr
KOPPEKIIMsS OITHO0K er=catalogue

71 ITonoxxeHne METaIoB B Ypoxk "OO1ue cBoicTBa METAIOB"

IIeproaunueckoil cucrteme

(MDII)
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XMMHUUYECKHX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaJJIOB

https://uchebnik.mos.ru/material view
/atomic_objects/10930590?menuRefer

rer=catalogue

OO01mue ¢pusnveckue CBOMCTBa

Ypok "OO0mas XxapakTeprucTHKa 1
CHOCOOBI MOTyYeHHST METAIIOB"

72 | meramos. [Ipumenenue (PBILI)

METaJUIOB B OBITY M TEXHHUKE https://resh.edu.ru/subject/lesson/3493
[start/151213/

Ypok "Kopposus meTaiios u eé
73 Crnnassl MeTayioB. Kopposus npenynpexaenue” (POLI)

METaIoB https://resh.edu.ru/subject/lesson/3479
[start/151187/

Peuienue 3amay pa3nuyHbIX Ypok "Crinaskr MeTam.IOB" (POLLD

74 THIIOB https://resh.edu.ru/subject/lesson/4961
[start/151293/
Ypok "DNeKTpOXUMUYECKUM ps
HanpspkeHu metaiios. Hanpasnenue
ONEKTPOXUMUYECKUH psizt OKHUCIIUTEIIEHO-BOCCTAHOBUTEILHBIX
75 | HampspkeHuid MetaioB. O0mue peaxauit" (MOLL)

CIIOCOOBI TTOTyYEHHST METAJLIIOB https://uchebnik.mos.ru/material_view
/lesson_templates/2040234?menuRefe
rrer=catalogue

OO0mast xapakTepuCTHKa

MeTaioB [A-rpynmst

Ileproanueckoii cUCTEMBI Ypox "O0630p METAITUUECKIX

76 | XMMHUECKHX DIIEMEHTOB. anemeHToB A- u B-rpynm" (POII)

Harpwii u xanwmii: momyueHue, https://resh.edu.ru/subject/lesson/5814

bu3nIecKue U XUMHUYECKUE [start/151239/

CBOﬁCTBa, IMPUMECHEHHUEC ITPOCTHIX

BEIIECTB U MX COeIMHEHUI

OO6mras xapaKTepuUCTHKA Ypok "Maruwuii u ero coeuHeHUS"

MeTanios [TA-rpynmel (MBI

77 | Tleproan4ecKOil CHCTEMBI https://uchebnik.mos.ru/material_view

XUMHYECKHUX DIIEMEHTOB.
Maruuii u KajabIui: oJy4YeHue,

/atomic objects/10992712?menuRefer
rer=catalogue
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(hU3HUeCKUE U XUMHUYECKUE
CBOMCTBa, MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COSTMHEHUN

JKécTkoCTh BOMBI M CIIOCOOEI €€

Ypox "XKéctkocts Boasl" (MILL)
https://uchebnik.mos.ru/material view

Hudposas
nmaboparopus Releon ¢

JaTYUKOM

78 - - 3JIEKTPOIIPOBOIHOCTH
yCTpaHEHUsI /atomic_objects/11011929?menuRefer POTIPOBOAL
rer=cataloque JlabopaTtopHas paboTa
rer=catalogue “Onenka ooren
JKECTKOCTH BOALI"
ATOMUHMI: TOJTy4YEHUE Ypox "Amommnmii” (ML)
79 d)mmecmé " XHy;quC;He https://uchebnik.mos.ru/material_view
. /atomic_objects/10988775?menuRefer
CBOUCTBA, HpI/IMeHCHI/IC rer:cataloque
AmMoTepHbIe CBOIICTBA OKCHIA
80 U TUAPOKCHUIA AJIFOMUHUSA,
THAPOKCOKOMILICKCH! Vpok "CoenuHenus amroMuaus"
ATFOMUHHS, UX TPUMEHEHHUE (I\I/DISHI)
https://uchebnik.mos.ru/material view HI’?I’OB” Rel
> /atomic_objects/10988798?menuRefer | & Opamp“ﬁ eleon ¢
81 CHICHHUC 3a1a4 pa3JII/I'-IHBIX rer:catalo ue JAAaTYUKOM p
THUIIOB ; JlaGoparopHas pabora
“AmboTepHbie
TUAPOKCUTET
Ypok "OkucnuTenbpHo-
BOCCTAHOBUTEJILHBIE CBOMCTBA
[IpakTnueckas padora Ne 7. METAIIOB TIaBHbIX TOArPyTH"
Pemenune sxcriepuMeHTAIBHBIX
82 3a1a4 1o TeMe "MeTaibl (M3IL)
l“J'Iz;BHI)IX Horovi” https://uchebnik.mos.ru/material_view
APy /atomic_objects/7824276?menuReferr
er=catalogue
Obmast xapaxTepucruia Ypok "Mens. Luak. Tutan. Xpom
METAIIJIOB MTOOOYHBIX TTOATPYIIIT Keneso. Hixenp. Tnatuna” (PIII)
83 | (b-rpynn) Ilepuoanyeckoii ) ’

CHCTCMBI XUMHYCCKUX
OJICMCHTOB

https://resh.edu.ru/subject/lesson/3534
[start/151266/
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du3ndecKkue 1 XUMHUIECKUe

VYpox "Xpom" (M3IIII)
https://uchebnik.mos.ru/material view

84 | cBoiicTBa XpoMa H €r0 - -
P /atomic_objects/11050901?menuRefer
COCITUHCHMUIA, UX IPUMCHEHHE rer=catalogue
Baxneinmme coenuHeHUa Ypox "Mapranen” (MSLLI)
85 | mapranma. Tle M);HraHaT canst https://uchebnik.mos.ru/material _view
praxua. 1iep L A, /atomic_objects/11154863?menuRefer
€ro OKMCIUTEIbHBIE CBOMCTBA rer=catalogue
Dusnueckre U XUMHIECKUE Ypok "XKenezo" (MIIII)

86 CBOMCTBA KeJie3a U ero https://uchebnik.mos.ru/material_view
coeaunenui. [Tonyuenue u /atomic_objects/11032033?menuRefer
NPUMEHCHHUE CIIABOB XKeJe3a rer=catalogue

VYpox "Menp" (MOL)
Ddusnueckue 1 XUMHUYECKHUE ) . . .
87 | croiicTsa Mo 1 ¢ https./_/uche_bn|k.mos.ru/mater|al view
o [atomic_objects/11112122?menuRefer
COCAMHCHHNH, UX HpI/IMCHCHI/IC rer_CataIO ue
rer=catalogue
Buneo "lluak, Menp 1 UX
du3ndeckue 1 XUMHUISCKUE aeo "1 "o e
CBOMCTBA IMHKA U €r0 cocuHeHus " (MOIL)
88 coe I/IHCHEﬁ JIX TIDHMEHEHIE https://uchebnik.mos.ru/material_view
A ’ P ) [atomic_objects/12281620?menuRefer
I'mapOKCOKOMILIEKCHI LIMHKA _
rer=catalogue
[IpakTnueckas padora Ne 8. Ypok "OkucnuTensHo-

89 Pe]_HeHI/Ie 3KCHepI/IMeHTaIIBHBIX BOCCTAHOBHUTCJIIBHBIC CBOﬁCTBa
3a71a4 0o TeMe "MeTasuibl METaJIOB MMOOOYHBIX OArpyIT”
1n000YHbIX HoArpynn" (MDII)

p https://uchebnik.mos.ru/material _view

9o | ! CUICHHC 3a1aq PasTMIHBIX /atomic_obijects/7819417?menuReferr
THnos er=catalogue

VYpoxk "Koppo3us meramnos' (MOII
O600mIeHNe U CUCTEMATH3AIIS P ) ppo3 (. . )
91 | msyueHHoro Matepuana o Teve https./_/uche_bn|k.mos.ru/mater|al view
" " /atomic_objects/11295489?menuRefer
MeTtamist _
rer=catalogue
Ypoxk "OO1mue cBoicTBa METAIIIOB"
92 Kontponbnas padota no teme (MDII)

"Metamnbr"

https://uchebnik.mos.ru/material view
[atomic_objects/10930590?menuRefer
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rer=catalogue

AHanus pe3yibTaToB

Ypoxk "I'eHeTndeckas CBA3b
HEOPTaHUYECKUX U OPTaHUICCKUX

93 | KOHTpONBHOW paboTEHI, BemecTs" (POL)
KOPPEKIINS OIMIMO0K https://resh.edu.ru/subject/lesson/4960
[start/151374/
Ponp xumum B oOecnieueHnu
YCTOHYHMBOI'O pa3BUTHSA
94 | yenosevectBa. [loHsATHE O Vpok "[IpHHIHUITEI XUMHYECKOTO
Hay4YHBbIX MCTOAAX npousBoacTBa. [IpombiieHHOE
HCCIICIOBAHNA BEIICCTB noiy4yeHue Metauios. [Ipon3BoacTBo
HayuHble TIPUHIAIIBI gyyryHa u cranu" (POII)
OpraHU3alid XUMHIECKOTO https://resh.edu.ru/subject/lesson/3514
95 | mpousBozcTBa. [IpoMbIIIIEHHEIE [start/151429/
CIOCOOBI TTOTYYeHUS
BOKHENIINX BELIECTB
Ypok "Xumust B ObITy. XUMHUECKas
XUMHYecKoe 3arps3HeHne MIPOMBILUIEHHOCTh U OKPY KaloIIast
96 | okpy’KaroIei CpeIbl U ero cpena" (POL)
TIOCIIC/ICTBHS https://resh.edu.ru/subject/lesson/3504
[start/151485/
VYpok "Xumust 1 310pOBbE YETOBEKA
XuMUS ¥ 310pOBbE YETIOBEKA. (s1exapcTBa ]?)'HTaMHHH)" (M.SLH).
97 JleKapCTBEHHEIE CpECTEa https://uchebnik.mos.ru/material_view
[atomic_objects/7527335?menuReferr
er=catalogue
Xwumug iy, Poas xumMun B Ypok "Moroiue u uucTaiue
98 | obecrieyeHUN MUIIEBON cpeactBa. Cpenctea 60pbOBI C
0e3omacHOCTH OBITOBBIMU HaceKOMbIMU. CpesicTBa
JUYHOU TUTUEHBI U KOCMETUKH"
Kocmernuaeckue u (MDBI)
99 Hap(l)}OMepHHe Cpe/CTBa. https://uchebnik.mos.ru/material _view
BrITOBast XuMust /atomic_objects/8719251?menuReferr
er=catalogue
10 | XuMmus B CTPOUTEINIBCTBE. VYpok "Oprannueckas Xumus,
0 Baxneilne cTpouTenbHbIe U yenoBek U npupoxaa" (MOIL)
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KOHCTPYKIIMOHHBIC MaTCpHUAJIbl

XHUMHS B CEIILCKOM XO3SIMCTBE.

https://uchebnik.mos.ru/material view
[atomic_objects/7527343?menuReferr

10 Opranudeckne U MUHEpaJIbHbIE 1 er=catalogue
yIo0peHust

VYpok "Opranudeckasi XUMUsI,
genoBek U npupoga” (MBI

;O g;f;;iﬂizﬁgﬂ n 06obmenme 1 https:/_/uche_t?niE.mos.(ru/mate)rial view
/atomic_objects/7575952?menuReferr
er=catalogue

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOI'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



