MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunucrepcTBo o0pazoBanusi Camapckoi 00J1acTu

I'bOY COII Ne 7 r. KHHEJIA

PACCMOTPEHO ITPOBEPEHO YTBEPX/IEHO

pykoBojutesb MO 3aMECTUTEIIb TUPEKTOPa nupexktop 'BOY COIL Ne7
Toprnosa FO.H. no YBP r.Kunens

ITporoxon Nel Hopoxko C.M. Turosa T.H.

oT «29» 08 2024 . oT «30» 08 2024. Tpukas Ne696-O]]

oT «30» 08 2024 1.

C=RU, O=I'BOY COLW N7 r. Kunens,
CN=TwutoBa T.H., E=i9rgd@yandex.ru
MeCTO NoAnncaHms

2024.08.30 09:19:40+04'00'

i

PABOYAS IPOTPAMMA
(ID 444928)

yueOHoro npeamera « XuMus. Yr/y0JIeHHbIN YPOBEHb

st ooyuaromuxest 10-11 kmaccoB

r. Kuneas 2024



HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranusanusx Poccuiickoit
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme no XMMHM Ha3HAuY€HUE TMpeaMera «XHUMHS» IO0Jy4aeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJHSAEMBIE MPOrPaMMOM 10
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: NPHUHLMIIOB CTPYKTYpPUPOBAHUS M IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENIbHBIX IOCTHXKEHHM OOydarolmmxcs B
pamMKax MTOTOBOM arrectanud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKax OTAENbHBIX Npoduieil, mnpegycMaTpuBaet
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3YYCHUSI OTACIBHBIX TEM;

e Ipe/IaraeT MNPUMEPHYI0 MOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOIO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o0Opa3oBaHUs, COACPKATEIBHOM XapaKTePUCTUKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBUN  0OyYaromerocss 1o OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIOLIECH COJlep KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEAMETOB 0a30BOro M YINIyOJIEHHOIO YpOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3yYEHHs] CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKU OOYYarOIIUXCs, BHIOPABIIMX ONpeaeaEéHHbIN MPoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yibTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMoHANU3allid y4eOHOTO Tpyda U
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOH
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 coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTrHUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3M M 3aKOHOMEPHOCTSX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XHMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLIECCaX U 3JIEKTPOJIM3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornyeckoro npoduist OOJbIINI yAENbHBINM BeCc OyIeT UMETh OpraHuveckKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBbBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (OPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON CpeJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJIeHWe  TPEJCTaBICHWA O  HAayYHBIX  METoJaX  IO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMPOLECCY TBOpPUECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCHOHAIBHON U OOIIECTBEHHOU JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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

COJAEPXAHUME OBYUYEHUA



10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTM aToma Yrjiaepojaa. XHMHUYEcKas CBA3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOHM CBsI3M (OOMEHHBIN W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpunapHasi, 1BOHas U TpoiHast cBsi3b. CrOCOObI pa3pbiBa CBA3EH B MOJEKYJAX
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HyKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHMYEeCKUX CcoequHEHUN. MoleKkyasipHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wu3omepuu: CTPYKTypHasi, MPOCTPAHCTBEHHAs.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN dPPEKTHI).

[IpencraBnenne o kinaccupukauu opraHuyeckux BemiecTB. [loHarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocT U Kiaccuukaiuys opraHudeckux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMBITHl IO MNPEBPALIEHUIO OPraHUYECKHX BELIECTB NPH HarpeBaHUU
(mnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YrieBoaopoasl.

Aunkansl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopmMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AllKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsizb. dusmveckne cBONCTBA
aJIKaHOB.

XYWMHUYECKHE CBOMICTBA aJKaHOB: pEaKkUUUd 3aMElIeHUs, H30MEpU3alH,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasnenue o
MEXaHHU3Me PEAKIUi PaAuKaIbHOTO 3aMEIICHUSI.



Haxoxnenue B mpupoze. CriocoObl MOTyYeHUS U MPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcobeHHoCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IMKJIOTEKCAaH) IMKI0aTKaHOB. CrocoObl MOJIyYeHHUS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenpl. ['oMoyiormaeckuii psii aakeHoB, obOmas (Gopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoaa, o- U m-cBsa3u. CTpyKTypHas U
reoMerpudeckas (uuc-tpanc-) wuszomepusi. Ddusnmyeckue CBONCTBA aAJKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunsbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKHUHOB.
XYWMHYECKME  CBOWCTBA:  pEaKUMH  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3HWYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, PEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposia. CriocoObl NOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHM), PU(POPMUHT, MHUPOIIU3.
[IpomykThl mepepaboTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY PA3IMUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.



DNEKTPOHHOE CTPOCHHUE TaJOTCHIPOU3BOIHBIX YTIEBOAOPOAOB. Peakiun
3aMEIICHHUsI TaJloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIYy, THAHOTPYIIITY,
amMuHOTpymmy. J[lelicTBHe Ha TaJIOTCHIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO
pactBopa mEnoun. B3auMozeiicTBue nurasoreHajdKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpPTaHUYECKUX BEIICCTB.

DKCIEePUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB M WX IMpeBpalleHUi:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajws, B3aUMOJCHCTBUE arleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcupa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepojia U BOJIOPOJa B OPraHMYECKUX BEIIECTBaX, MOJYyUYCHHE OTUJIEHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHEe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpasllaMu TUTacTMacC, KaydyKOB W PE3WHBI, MOJCIMPOBAHNE MOJEKYI
YTIEBOJOPOIOB U TAIIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoda). ['oMonorumdeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa ® Kinaccupukamms. Dusudeckne CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CHHUPTOB. BomopoaHbie CBSI3M MEXAY MOJICKYJAMH CIIHPTOB.
XUMHUYECKHE CBOMCTBA: peaKIMM 3aMEIICHUS, JeTUApaTalliid, OKHUCICHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMH ©  HEOPraHWYECKHUMH  KHCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOTOaTOMHBIC CHHPTHI — JTHJICHIJIMKOJNb W TIULEepuH. Du3nueckue u
XUMHUYECKHAE CBOWCTBA: PEAKIIUU 3aMEIICHUS, B3aMMOJICUCTBHE C OPraHUICCKUMU
U HEOPraHWYECKHMMH KHCIIOTaMH, KadeCTBEHHAs pEaKIus Ha MHOTOATOMHBIE
cnupthl. [IpencraBienne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS U TNPUMEHEHHUE
MHOTOAQTOMHBIX CITHPTOB.

®ecHon. CTpoeHHME MOJCKYNBl, B3aMMHOE BIIMSHHEC THIAPOKCOTPYIIIBI H
o6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHUYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
Crnioco6b1 monrydenus v npuMenenne penomna. Genondopmanbaeruanas cMoa.



KapOoHuibpHBIE COETMHEHUSI — ATBACTUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3UYECKHEe CBOWCTBAa albICTUIOB H
KETOHOB. XMMHUYECKHME CBOWCTBAa  aIbJECTHIOB W  KETOHOB:  pEaKUUHU
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTHUbI.
CriocoObI IOSTydeHHs ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepuUKaMM, peakUud C YYacTUEM YIIEBOJOPOIHOTO paJHKaa.
OcoOEHHOCTH CBOWCTB MYpaBBUHOW KHUCIOTHL. [loHSATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MNaJbMUTUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, U30MEpHUs U
HOMEHKJIaTypa. PU3NYECKUE M XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3n4ecKue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11eoyHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeojoB. Kinaccudukamus yrieBonos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxOXXJACHHE B Ipupoje. DoTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bIL: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3ZHENEATEIbHOCTH OpranusMma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaoIlMe 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupose u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W nenono3a. CTpoeHHe MakpoOMOJIEKYJl Kpaxmana, TJIMKOTeHa |
Heuono3bl.  OU3WYecKue CBOWCTBA KpaxMajla W IEJUTI0JI03bl. XUMHUYECKHe
CBOMCTBa Kpaxmana: THAPOJIU3, KaYeCTBEHHAsl pPEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, TOJyYyeHUEe >PHUPOB LeiuToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJIEHCTBHUE 3TAHOJA C HATPUEM,



OKHUCJIEHUE 3TUJIOBOTO CHUPTA B AJIbJETU] HAa PACKAIEHHON MEIHON MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aibAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/lady 1o TeMaMm «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaep:xaniue OpraHnieckue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYECKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (U3HUCCKHEC
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPYNI aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KauecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUS] M TNpUMEHEHHe anudaruyeckux aMuHOB. [lonydyeHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak npupoaHsie Tonumepbl. llepBuuHas, BTOpUYHAs W TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJU3, JCHATYypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
pacTBOpeHHE O€JIKOB B BOJE, JIEHATypalus OEJKOB NMPU HArpeBaHHWM, LIBETHBIC
peakuuu Ha O€JKH, pelIeHUWEe OHKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcomepxkalye ~ opraHMyeckue — coeauHeHus’» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJieKyJIsIpHbIE COeIUHEHMNS].

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.



[Tonumepubie wmatepuanbl. [lmactmaccbl (MOMWMATUIICH, MOJHUOPOIMIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HaTypaIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepnt CIEI[UATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOJTUMEPHI).

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHnue MoJIeKyJIsIpHOM (OPMyJIbl OPraHMYECKOTO COCAUHEHUS TIO0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJMSIIMX B €ro COCTaB, HaXOXJEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiy W/UIUM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYJIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUSI, ONpPENENICHUE JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaAMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKONW XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccuukauus, HaOIOJCHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®uzuka: Marepusi, arToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (DU3WYECKUE BEJIUYUHBI, C€IUHUIIBI WU3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kjerka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nObIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hpie HCKOMAaeMbl€, TOIIIUBO.



TexHonorus: nNUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHMTAaHUA,

MOIOIIKME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.
11 KIIACC
OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMudeckuid anemeHt. M3oronsl. CTtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaius XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
OJNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JEKTPOHHbIE KOH(HUIypallMH HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

Ileprognyeckuil 3akoH U Ilepuoandeckas cucreMa XUMHUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NepuOaAYECKOro 3akoHa W [leproandeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpynnaM W IE€pUoJaM. 3HayeHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JOHOPHO-aKUENTOPHBIN. DHEPTHs U NIMHA CBsI3U. [10JIIpHOCTE, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM cBs3u. KpartHele cBsa3u. Bopopomnas cBsI3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COETMHEHUIM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeb, JMIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUU.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  TUIbI
KPUCTATMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. MctuHable pacTBopsl. Ilpencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALMM pPacTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILIEHTpalus. HacellieHHbIe 1
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Krnaccudukaiys u HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanums XuMHUECKMX peakui B HEOPraHMYECKONW U OpraHU4eCcKOM
XUMHH. 3aKOH COXPAaHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS



OHEPTUU TIPU XUMHUUYECKUX peakmusaX. TermnoBbie 3 (HEKTh XUMUYECKUX PEaKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMh. XUMHUECKOe paBHOBecue. KoHcTaHTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DnekTpoauTuueckas guccornyanus. CuiabHble M clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpasibHasd,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKUCIEHHS W BOCCTAHOBJIEHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHrue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB HAa CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast xumusi.

[Tonmoxenne HemeraiuioB B llepuoguueckord cUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢pusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJBbHBIE CBOMCTBA. ['mapuisbl.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOACPIKALINE
COEIIMHEHHUS TajoreHoB. JlabopaTopHble U TPOMBIIIUICHHBIE CIIOCOOBI MOYYSHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxpaenue B TpHPOAE, CIOCOOBI TMONYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepoi(1V), okcua



ceppl(VI). CepHucras u cepHas KUCJIOTHI U uX coiu. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJydeHus, (U3MYecKue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMOMydeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ comnu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

Yranepon, HaxoXIeHHE B IpHpojae. AJUIOTPOMHBIE  MOJIU(DUKALINU.
du3znyeckue M XUMHUYECKHME CBOWCTBA MPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronpnas kucimota u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemunii. Haxoxnenne B mpupoje, crocoObl MOIy4eHHs, (PU3HUECKUE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTamioB B [leproanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPTHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHCHUM.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XMMHUYECKUE CBOMCTBAa, MPUMEHEHUE IPOCTHIX BEIIECTB M HX COECAMHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIIOMUHUN: TTOTyYeHHe, GU3NUEeCKue U XUMUUECKUEe CBONCTBA, TPUMEHECHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00uHBIX moarpynm  (b-rpymm)
[Teproauueckor CUCTEMBbI XUMHUYECKHUX JJIEMEHTOB.



du3nyecKkrue 1 XUMUYECKHE CBOMCTBA XpoMa U e€ro coeanHeHuil. OKcuabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nuecKue W XUMHYECKHE CBOMCTBAa MapraHua M €ro COEIWHECHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKue U XUMUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCubl,
ruapokcuanl U conu xkeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U THUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETAJLUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOJION (BO3MOXXHO HCIIOJIH30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHLIKIBI OpraHU3alui XUMHUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CrocoObl TTOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMHsi W 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0e30macHOr0 MCMOJb30BaHUSI TpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
YKU3ZHHU.



XuMusi B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENIbHbIE MaTepHaybl (LEMEHT,
OCeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpE, JOJIM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSITHM, MPUHATHIX B OTJEIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKkaius, NepuoJuIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kiaeTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJIEMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBILIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, SJICKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XUMWN
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHIM A
JIMUYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUA NpeAMeTa «XHUMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYME MOTHUBAIUU K
0Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHHUs; HaJU4YWe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JINYHOCTHBIE pE3yJbTaThl OCBOCHUS MpEeAMETa «XHUMHUS» OTPaXaroT
c(hOPMHUPOBAHHOCTh OIBbITA I103HABATEILHOW M TMPAKTUYECKOM JESITCIHHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIBHOCTH
oOydJaromuxcsi B MPOIECCe pealn3alud o0pa3oBaTeIbHON JSATEIbHOCTH, B TOM
YHCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh M TPUHUMATh MOTHBBI, HaMEPEHHUS, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHUU M IMPAKTUUYECKOTO
MPUJIOKEHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U IOCIECAYIOLIEM
aHajau3e MH(POpMAIMK O MEePEIOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEUYECTBEHHOM
XHUMHU,



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl 1EHHOCTEH 3M0poBOro U 0Oe3zomacHOoro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHUIO MPpodeccuil pa3iIuyHOTro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapakKTepa SKOJOTHUYCCKUX MPOoOJIeM, BIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIUMX BPEH OKpYKaroUeu
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COLIMAJILHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poird B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYKarolIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO3JaHMM HOBOW 0a3bl MaTepUALHON KYJIbTYPbl, B PEIICHUU TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUCHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIero Mupa u
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHMIO, UCCIIE0BATENbCKOM NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3oOBaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI



MeTtanpenmeTHbie pe3ylbTaThl OCBOCHHUS MPOrPaMMbI MO XMMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHKY METOAOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHe);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEACsATh LENU JEITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C ITOCTABJIICHHBIMU LIESIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PUKAIIMKU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHCHHE XUMHUYECKON
peakiuu — TPU PEHICHUH YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,



IPUMEHSATh Ha3BaHHbIE MOJIECJIbHBIE MPEICTABICHUS JJI BbISIBICHUS XaPaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEIIECTB M XWMHYECKHX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IIJJAHUPOBAHUS W IIPOBEICHMUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIEAOBAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IndHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOopManueil: NpUMEHATh MeXNpeAMeTHble (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI B XO/I€ TUAJIOTA U/WIIN
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAUUEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU ITPH BBIIIOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3alui y4eOHOro MPOeKTa, U (POPMyYIHPOBATH BHIBOIbBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0Jie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Ompenessia €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE CaMoOaHalh3a H
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YIiIyOIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JIEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAUN U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUS.

10 KITACC

[IpenmeTHBIE pE3yNbTaThl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOM
XUMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ pojid B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHMUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B oOecrieueHun palMOHAIIBHOTO
IPUPOAOIOIL30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJloBEeKa, a TakKKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOAHOMU CPEJE;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUH, KOTOpAass  BKJIFOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKENET, PYHKIHOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUN pANl, TOMOJIOTH, YTIEBOAOPOJHI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUSI, MOHOMED, MOJHUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpaAlICHUS OHHEPruM TMPHU XUMHUYECKUX PEAKUHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMsI, O B3AUMHOM BJIMSIHUA aTOMOB W TPYIIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBI 3pdexTri, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATEIbHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILECTB;

COCTaBJISAITh YPAaBHEHUSI XMMHUYECKUX PEAKIMl U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

U3rOTaBIMBATh MOJIEIIM MOJIEKYJI OPraHWYECKUX BELECTB JUIsl WILTIOCTpalluu
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynmne COeIMHEHUH, JaBaTh UM Ha3BaHUS 1O CHUCTEMaTUYECKOU



Homenkinatrype (IUPAC) u nmpuBoauTh TpUBHATILHBIC HA3BaHUS JISI OTACIIBHBIX
MPEACTABUTENIC OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHTINKONb, (eHOoN, (GOpMambIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAsSI, OJIEMHOBASI, MTAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs M WOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENCH pPa3IHMUHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ TE€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAHHOCTh, YMEHHS TOJATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIE€BOJAOPOJIHOTO
Coipbs (He(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM ¥ MBICIICHHOM) U YMEHHS IPUMCHSTh 3TH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alINIO, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JUIS U3Yy4CHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0onee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHUPA,



WCIIOJIH30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UUECKUX
BEMMYMH (Macca, 00BbEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TIO3UIMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMHU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBaHUS, MPEJACTABIAThH B pa3InuyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TMOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEUCTBUS Ha >KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TTOUCK
XUMHUYECKON nH(POpMaIINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, MIHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbaTpbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XUMUSD) OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABIEHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECT€ M 3HAUCHUU



XUMHUH B CHCTEME €CTECTBEHHBIX HAayK M €€ poiu B 00eCleYyeHUH YCTOWYMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPreTHUYCCKOW W THIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIlMOHAILHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/0POBBIO M MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS — XUMUYECKHMH »JJIIEMEHT, aToM, SApO aroMma,
U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHSI aTroMma, TUOpHUIu3alus aTOMHBIX OpOWTanei, HWOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKas pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJNEKTPOJUTHYECKAs JUCCOLMALMS, CTENEeHb JHUCCOLMUALUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON PeaklMi, XHMHUYECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIMAIUU, TEPUOTUICCKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEILIECTB, 3AKOH COXPAHEHUS U
IPEBPAILCHUS] SHEPTUM TPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKallM€é B OCHOBE IMOHHMAaHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTrO
POU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

c(OpPMHPOBAHHOCTh YMEHHSI MCIOJIb30BATh XMMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;



c(hOpPMUPOBAHHOCTh YMEHHSI OTIPENICTISATh BAJICHTHOCTD M CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHECHUSX, BUJ XMUMUYECKOWU CBSI3U (KOBaJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(OpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(P(PeKTy peakiuu, U3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanu3atopa U
JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUN
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa, uCHONB3ys  TMOHATHUSA
«OHEPreTUYECKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHUYECKHX DJIEMEHTOB M UX
coequHeHUM 1o mnepuojgaMm u rpynmnam  Ilepuommueckount cucremsr [l .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MTOMOILIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUAX PEAKIINN;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKkIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHHS HMX TOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMW  THUAPOJIW3a;  PEaKUUu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM HX DHEPreTUUECKUX XAPAKTEPUCTHK, XapPaKTEP
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larensbe);



C(OPMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaTh XUMHYECKHE pEakiluHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
o0IMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; ILEIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SIBJICHUI NpUpPOAbl — HAOIIOJCHHUE, W3MEPEHHE, MOJECIHPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS PUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM HCCIE0BAaHUM BEILIECTB
U 10 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIUX MECTO B MPHUPO/IE,
PaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISITH B3aMMOCBS3b XUMHYECKHX 3HAHHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
Macchl BEUIECTBA WM 00BEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOrO 3(dexra
peakuyy; 3Ha4€HHsI BOJOPOJHOIO IOKAa3aTesisi pacTBOPOB KHUCIOT M LIEJNOYEHR C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBAa BEIIECTBA)
NPOJYKTa PEAKUUHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpPaA C
orpenenéHHON MaccOBOM J10JIel pacTBOPEHHOTO BEILIECTBA WJIM J1aHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIuH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATH U TMPOBOAUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYEHHUE BIIUSHHUSA
paznuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW  pEaKIUH, pPEIICHHUE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnsy) ¢
cOOJII0/IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBAaMU U J1a00paTOpHBbIM
o0opynoBanueM, (HOpMynupoBaTh IIelb HMCCJIENOBAaHUS, TPEJCTABISATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTMYECKU I€J€CO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3JI0POBbs, OKPYXKAIOIIEeH MPUPOAHOU



Cpeapl W JOCTHXKEHUS €€ YCTOMYMBOIO PAa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOI'O JICMCTBUS HA JKMBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/1K;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBAaTh XUMHUYECKYIO0 WH(pOpMaInio, mepepadaTeiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.
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' p a yr AOpOA Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust
bu6mmoreka [IOK
https://m.edsoo.ru
3.1 C . D 11
TTHPTEL. SOCHON bubanorexa POII
https://resh.edu.ru
) bu6mmorexa [IOK
KapOonumnbpHbIe COeTUHEHUS: allbJIETUIbI U
https://m.edsoo.ru
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21
- bubanorexa POIII
d¢upsr. Kupst https://resh.edu.ru
bu6mmorexa [IOK
https://m.edsoo.ru
3.3 vy 9
TIIeBOMEI bubanoreka POIII
https://resh.edu.ru
HWroro 1o pasueny 41
Pa3znea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
bubmuorexa [JOK
4.1 AMWHBI. AMUHOKHCIIOTHI. bemku 12 https://m.edsoo.ru
' ) ’ bubaunoreka POIII
https://resh.edu.ru
Hroro no pazneny 12



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Paspnen 5. BeicOKOMOJIEKYISIPHbIE COCUHEHUS

51 BricokoMOIEKyJIIpHBIE COSTMHEHUSI

Uroro no pazgeny

bu6mmoreka [IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102



https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
. bubnunoreka LIOK
Crtpoenue atoma. [lepnoandeckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 9
M Bubmuorexa POIII
anemenToB /1. I. Meneneena https://resh.edu.ru
bubnunoreka LIOK
19 Ctpoenue BemniecTBa. MHOroooOpasue 1 1 https://m.edsoo.ru
' BEIIECTB Bubamnorexa PAIII
https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
1.3 X 19 1 3
MMUYECKUE peakluu Eu6morexa POLI
https://resh.edu.ru
Hroro no pazneny 39
Paszgen 2. Heopranuueckast Xumusi
bubnunorexa LIOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETaILIbL Bubnuorexa POIII
https://resh.edu.ru
bubnunorexa LIOK
https://m.edsoo.ru
2.2 M 23 1 2
CTaLIH Bubnuorexa POIII

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazgeny o4
Pa3zgen 3. XumMus u ;Ku3HbL
bubnunorexa LIOK
31 MeToapl MO3HAHUS B XUMUHU. XUMHUSA U 9 https://m.edsoo.ru
' KU3Hb Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/
https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
pecypcsbl

[Ipenmer u 3HaueHHE
OpraHUYECKON XUMHH,
MPEACTABJICHHUE O
MHOT'000pa3uu
OpraHUYECKUX
COETUHEHUN

bubmuoreka [{OK https://m.edsoo.ru bu6nmoreka POIII
https://resh.edu.ru

DJEKTPOHHOE CTPOCHUE
aToma yrieposa
(ocHOBHOE U
BO30YKIEHHOE
coctosiHus ). BaneHnTHbie
BO3MOYKHOCTH aTOMa

yriaepoja

bubmuoreka [{OK https://m.edsoo.ru bu6nmorexka POIII
https://resh.edu.ru

XuMudeckasi CBsI3b B
OpPTaHHYECKUX
COCTMHEHHUSIX.
MexaHu3MbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H,
crocoObl pa3phIBa CBs3EH

bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POII
https://resh.edu.ru

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
byrneposa

bubnmoreka [{OK https://m.edsoo.ru bubnuorexa POII
https://resh.edu.ru

Buasl nzomepun:
CTPYKTypHas,

bu6mmoreka LIOK https://m.edsoo.ru budmmoreka POIII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

MIPOCTPAaHCTBEHHAS.
DneKTpoHHBIE AP PEKTHI
B MOJICKYJIax
OpPraHUYECKUX
COETUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUN U

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII

6 CUCTEMaTHYECKas https://resh.edu.ru
Homenkiatypa (IUPAC) ' o
OpPraHUYECKUX BEIIECTB
Knaccudukamus
7 (}) . . bubmuoteka [{OK https://m.edsoo.ru bu6numoreka POIII
peakuii B OpraHndeCcKOM ]
https://resh.edu.ru
XUMUHU
CucremaTu3anus u
A 7 bubmuoteka [{OK https://m.edsoo.ru bu6numoreka POIII
8 000011IeHNe 3HAHUH 110 )
https://resh.edu.ru
TeMe
AJIKaHBI:
TOMOJIOTHYECKHM AL,
oOmas hopmyia,
9 wast popuy bubmuoreka [{OK https://m.edsoo.ru bu6nmorexka POIII
HOMEHKJIaTypa u .
https://resh.edu.ru
HU30MEPHSI, IICKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOCHHE MOJICKYJT
dusndeckue u
. bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POII
10 XAMHUYECKHE CBOMCTBA ]
https://resh.edu.ru
aJIKaHOB
HaxoxxneHnue aikaHoB B
11 npupoje. Criocoobt bubnuoreka L{OK https://m.edsoo.ru bubnuorexa POII
MOJy4YEeHUS U https://resh.edu.ru
MIPUMEHEHHE ATKAHOB
WKJIOAJIKaHBI: 001Iast
1 . Bu6smorexa [JOK https:/m.edsoo.ru Bu6nnorexa PIIII
12 dhopmyna, HOMEHKJIaTypa

U U30MEpHs,

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

13

14

O0COOEHHOCTH CTPOCHUS U
XHUMHYSCKUX CBOMCTB,
CIOCOOBI MOJTYYCHHUSI U
MIPUMEHEHUE

Pemenne pacu€rHbix
3a/1a4y Ha OTMpe/eICHUE
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO
BEIIIECTBA [10 MaCCOBBLIM
JIOJISIM aTOMOB 1
9JIEMEHTOB, BXOISIINX B
€ro COCTas.
Cucremaru3anus u
0000111eHrE 3HAHUHA 110
TEME

ATIKEeHBI:
TOMOJIOTMYECKUH PsILI,
obmas popmyna,
HOMEHKJIATYpa,
ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CrpykrypHas u nuc-
TpaHC-U30MepHs
AJIKEHOB

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
https://resh.edu.ru

bubmuoreka [{OK https://m.edsoo.ru bu6nmoreka POIII
https://resh.edu.ru

15

16

dusnveckue u
XUMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHHKOBa

CriocoObI ostyueHust u
NpUMEHEHHE aJIKCHOB

bu6mmoreka IIOK https://m.edsoo.ru bubmmoreka POIII
https://resh.edu.ru

bu6mmoreka IIOK https://m.edsoo.ru bubmmoreka POIII
https://resh.edu.ru

17

[TpakTrueckas padota No
1 o Teme "llonyuenue

bubnmoreka [{OK https://m.edsoo.ru bubnuorexa POII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

STUJICHA U U3yYEHUE €ro
CBOMCTB"

Pemenne pacu€rHbix
3aJa4y Ha OompeseeHue

bu6mmoreka LIOK https://m.edsoo.ru budmuoreka POIII

18 MOICKY.IAPHOH (opMyIbt https://resh.edu.ru
OpPraHUYECKOTo
BElIECTBA
AJIKauEeHBI:
COTPSIKEHHBIE,

19 W30JIMpPOBaHHbIE, bu6nuoreka LIOK https://m.edsoo.ru bubanorexa POILI
KYMYJIMPOBAaHHBIE. https://resh.edu.ru
Ocobennoctu
ANEKTPOHHOTO CTPOSHUS

20 XHUMHUYECKHUE CBOMCTBA bubnmoreka [{OK https://m.edsoo.ru bu6imoreka POII
CONPSIKEHHBIX JUEHOB https://resh.edu.ru

21 CriocoObl TTOTy4eHHS U bubnuoteka [{OK https://m.edsoo.ru bubnmorexka POIII
IIPUMEHEHHE aJIKaIUECHOB https://resh.edu.ru
AJIKUHBL:
TOMOJIOTHYECKUH psf,
obmas popmyna,

29 HOMEHKJIATYpa, bubnuoreka [{OK https://m.edsoo.ru bubnuorexa POII
3JIEKTPOHHOE U https://resh.edu.ru
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢u3nyeckre CBOUCTBA

23 XUMHUYECKHE CBOWCTBA bubnuoteka [{OK https://m.edsoo.ru bubmmorexa POIII
AJIKWHOB https://resh.edu.ru

24 KauecTtBeHHble peakiuu bub6muoreka LIOK https://m.edsoo.ru bubaunorexa POILI
Ha TPOUHYIO CBSI3b https://resh.edu.ru

o5 CrniocoOsl ToNTyueHus: u bubnuoteka [{OK https://m.edsoo.ru bubnmorexa POIII
MPUMEHEHUE AIKHHOB https://resh.edu.ru

26 Pemenue 3amau: pacuérsl bubnuoteka [{OK https://m.edsoo.ru bubnmorexka POIII

110 YPAaBHEHHIO

https://resh.edu.ru
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https://resh.edu.ru/
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https://resh.edu.ru/

XHUMHYSCKOM pC€aKknuu

Cucremaruzanus 1

bu6mmoreka LIOK https://m.edsoo.ru budmmoreka POIII

27 060bmeHme 3HaHMI 10 https://resh.edu.ru
TeMe
ApEHBI:
FOMOJIOTUYECKUU PSI,
obmas hopmyia,
HOMEHKJIaTypa.
P bubnmoreka [{OK https://m.edsoo.ru bu6imoreka POII
28 DIEKTPOHHOE U .
https://resh.edu.ru
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH30I1a ¥ TOJIyoJIa, uX
(hu3UYeCcKre CBONCTBA
XHWMHYECKHE CBOMCTBA
29 APCHOB: DEAKLLULN bu6mmoreka LIOK https://m.edsoo.ru budmuoreka POIII
p - beaKit https://resh.edu.ru
3aMEIICHHS
XUMHYECKUE CBOMCTBA
apeHOB: peaKIuu
P beaidl bu6mmoreka IIOK https://m.edsoo.ru bubmmoreka POIII
30 MIPUCOETUHEHMS, ]
https://resh.edu.ru
OKHCJICHHUE TOMOJIOTOB
OeHzona
OcobenHocTH
N bubmuoreka [{OK https://m.edsoo.ru bu6nmoreka POIII
31 XAMUYECKHX CBOMCTB ]
https://resh.edu.ru
CTHpOJIa
Pemenne pacu€rHbix
3a/1a4y Ha OMPE/CICHUE
32 M(;Z[HCK - Hpoél dopMyIIBI bub6muoreka LIOK https://m.edsoo.ru bubaunorexa POILI
yip pMY https://resh.edu.ru
OpPraHUYECKOTO
BeIlleCTBA
33 CriocoObI ToTy4eHus 1 bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POIII
IIPUMEHEHHUE aPEHOB https://resh.edu.ru
34 ['enernueckas cBs3b bu6moreka LIOK https://m.edsoo.ru buommoreka POIII

MEXY pa3IndHbIMU

https://resh.edu.ru
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KJ1accaMu
yII€BOJOPOIOB

Pacuétel 1o ypaBHEHUAM
XUMHUYECKHX PeaKIuil.

bu6mmoreka LIOK https://m.edsoo.ru budmuoreka POIII

3 Crcremausamua " https://resh.edu.ru
0000111eHYE 3HAHUHA 110
TeMe
IIpupo i ras.
PHPOJHBIH T bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
36 [TonytHbie HEDTAHBIE .
https://resh.edu.ru
ra3bl
KameHHbIN yrojib u
37 DOIVKTLL e}r]f) bubnmoreka [{OK https://m.edsoo.ru bu6imoreka POII
POLYK https://resh.edu.ru
nepepadboTKu
Hed1p 1 ciocoOsI e€
38 nepepadoTKH. bu6nuoreka LIOK https://m.edsoo.ru bubaunorexa POILI
[IpuMeHeHne NpoayKTOB https://resh.edu.ru
nepepaboTKu HepTH
I'eneTnueckas cBsI3b
39 MEXy pa3IndHbIMU bubnuoreka [{OK https://m.edsoo.ru bubnuorexa POII
KJ1accaMu https://resh.edu.ru
yTJIEBOJIOPOIOB
["anorenonpon3BoAHbBIE
€BOJIOPOJIOB:
YIIICBONOPOAIOB _ Bu6morexa LIOK https://m.edsoo.ru Bubmiorexa PALLI
40 ANIEKTPOHHOE CTPOEHHUE; .
https://resh.edu.ru
peaKIuy 3aMeIICHUS
rajoreHa
JlelicTBHe 1Ien0o4Yel Ha
QIIOTCHITPOU3BO/THEIC.
raJIOrCHNpPOMIBOAHAL Bu6morexa LIOK https://m.edsoo.ru Bubmiorexa PALLI
41 BzaumoneiictBue )
https://resh.edu.ru
JUTAJIOTCHAIKAHOB C
MarHueM 1 IIMHKOM
42 Cucremaruzamus u bu6moreka LIOK https://m.edsoo.ru buommoreka POIII

000011IeHNE 3HAHUHA 110

https://resh.edu.ru
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pazzaeny
"VYrneBonopoasr"

KonrponsHas pabora no

bu6mmoreka LIOK https://m.edsoo.ru budmmoreka POIII

4
3 Teme "YriaeBoopoab” https://resh.edu.ru
[Ipenenvubie
OJTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH PsI,
obmmasa dpopmya,
44 wast popuy bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
CTPOCHHE MOJIEKYI, .
https://resh.edu.ru
H30Mepus,
HOMEHKJIATypa,
KJIaCCU(UKALINS,
(hu3UYeCcKre CBONCTBA
XHWMHYECKHE CBOMCTBA
bubmuoteka [{OK https://m.edsoo.ru bu6numoreka POIII
45 MpEeACIIbHBIX ]
https://resh.edu.ru
OJTHOATOMHBIX CIIHPTOB
CriocoObl TTOTYyYCHHS U
i bubmuoreka [{OK https://m.edsoo.ru bu6numoreka POIII
46 MIPUMEHEHNE .
https://resh.edu.ru
OJTHOATOMHBIX CIIHPTOB
IIpocTeie 3¢upst:
HOMEHKJIaTypa 1
P bubnuoteka [{OK https://m.edsoo.ru bubnmorexka POIII
47 n3oMepusi, 0COOCHHOCTH .
https://resh.edu.ru
(bu3HUECKUX U
XUMHUYECKUX CBOWCTB
MHOroaromMHble CIIUPTHI:
ATUJICHTIIUKOJIb U
bubnmoreka [{OK https://m.edsoo.ru bubnuorexa POII
48 TIIALIEPHH, UX ]
https://resh.edu.ru
¢buznyeckue u
XUMHUYECKHE CBOMCTBA
CniocoObI TTOTyYeHHS U
i BuGnorexa [IOK https://m.edsoo.ru Bunuorexa POIII
49 IIPUMEHEHNE :
https://resh.edu.ru
MHOT'OATOMHBIX CITUPTOB
50 deHot: cTpoeHNE bu6mmoreka [IOK https://m.edsoo.ru bubmmorexa POIII
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MOJICKYJIbI, (PU3UYECKHE
cBoiicTBa. TOKCUYHOCTD
(dbenona

https://resh.edu.ru

XHUMHUYECKHE CBOMCTBA

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII

> (penona https://resh.edu.ru
52 CriocoOsI MoTydeHus: U bubmuoteka [{OK https://m.edsoo.ru bu6nmorexa POIII
npuMeHeHnue penomna https://resh.edu.ru
[IpakTuueckast padora Ne
2. Pemenne
53 SKCTICPHMEHTATBHEIX bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
387184 110 Teme "CIEpTEI https://resh.edu.ru
u heHomnr"
CucremaTH3anus 1
54 0GoGIICHIE 3EaHI/II7I o bu6mmoreka LIOK https://m.edsoo.ru budmuoreka POIII
TCMCHI https://resh.edu.ru
AJIBIETH/IBI U KETOHBI:
ANEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM I'PYIIIEL;
55 - 054 O — epy: ol bu6mmoreka LIOK https://m.edsoo.ru buomuoreka POIII
ofman dopmyna PAAIBL, https://resh.edu.ru
HU30MepHst U
HOMEHKJIATypa
Anperuapl ¥ KETOHBI:
- (bmlfqec e BuGmoreka LIOK https://m.edsoo.ru Bubmmorexa P
’ https://resh.edu.ru
peaKIny MPUCOCTUHCHUS P
Peaknum oxucieHus u
57 KaqezITBeHHLIC peaKIuu bubmmoreka I{OK https://m.edsoo.ru bubmmoreka POIII
https://resh.edu.ru
aIbJETHI0B U KETOHOB P
58 CriocoOsI moTydeHust bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POII
albJETUI0OB U KETOHOB https://resh.edu.ru
OIIHOOCHOBHBIE
O ;‘eﬂ A Bu6maorexa LIOK https://m.edsoo.ru Bu6miorexa PO

KapOOHOBBIEC KHCIIOTHI,

https://resh.edu.ru
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60

0COOCHHOCTH CTPOCHHUS
UX MOJIEKYJ

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT, UX
¢bu3nveckne CBOMCTBA

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
https://resh.edu.ru

61

62

XUMU4JecKrue CBOMCTBA
MpEeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OCOOEHHOCTH CBOMCTB
MYPaBbUHON KHCIIOTHI.
MHuoroo6pasue
KapOOHOBBIX KHUCIIOT

bubmuoteka [{OK https://m.edsoo.ru bu6numoreka POIII
https://resh.edu.ru

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
https://resh.edu.ru

63

64

OCoOEHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIITNX KapOOHOBBIX
KHCJIOT

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

bu6mmoreka IIOK https://m.edsoo.ru bubmmoreka POIII
https://resh.edu.ru

bubnmoreka [{OK https://m.edsoo.ru bubnuorexa POII
https://resh.edu.ru

65

CriocoObI ostyueHust u
IIPUMEHEHUE
KapOOHOBBIX KHCIIOT

bubnmoreka [{OK https://m.edsoo.ru bubnuorexa POII
https://resh.edu.ru

66

CrnoxHble 3¢upsl:
TOMOJIOTHYECKHM AL,
obmras popmyina,
U30MEpHs U
HOMEHKJIATypa

bu6mmoreka LIOK https://m.edsoo.ru budmmoreka POIII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

67

dusunueckue u
XUMHUYECKHE CBOUCTBA

a¢hupoB

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
https://resh.edu.ru

68

Pemenue pacy€Tubix
3a]1a4: 110 YpaBHEHUIO
XUMHUYECKOHN peakinu,
Ha OIlpe/ieNIeHUE
MOJIEKYJISIPHOHN (OPMYIIBI
OpPraHUYECKOTO
BelIeCTBa

bu6mmoreka LIOK https://m.edsoo.ru budmmoreka POIII
https://resh.edu.ru

69

70

[IpakTuueckas padora No
3. Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe
"KapOoHOBBIE KHUCIIOTHI.
Crnoxubie 3¢upst”

Kupsr: ctpoenue,
¢buznyeckue u
XUMHUYECKHE CBOKCTBA
(Tuaponus)

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
https://resh.edu.ru

bubmuoreka [{OK https://m.edsoo.ru bu6nmorexka POIII
https://resh.edu.ru

71

72

Oco0eHHOCTH CBOMCTB
KHUPOB, COJEPIKAIINX
OCTaTKHu HereJIeJ'H)HI)IX
KHUPHBIX KUCTOT. JKUpbI
B IIPUPOJIC

M},ma KaK COJIM BBICIINUX
KapOOHOBBIX KUCJIOT, UX
MOIOIIEEe ICHCTBHE.
ITonstue o
CHUHTCTUYCCKHUX MORIINX
cpeactBax (CMC)

bu6mmoreka IIOK https://m.edsoo.ru bubmmoreka POIII
https://resh.edu.ru

bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POII
https://resh.edu.ru

73

I'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bu6mmoreka IIOK https://m.edsoo.ru budmmoreka POIII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/

KHCJIOPOJICOACPIKAIITUX
OpraHUYECKUX BELIECTB

Pacuétel 1o ypaBHEHUAM

bu6mmoreka LIOK https://m.edsoo.ru budmmoreka POIII

74 .
XUMHYECKUX PEaKIui https://resh.edu.ru
Cucremaruzanus u
75 06OBIICHIE BEaHI/If/'I o bu6mmoreka LIOK https://m.edsoo.ru bubmmoreka POIII
= https://resh.edu.ru
TeMe
OO6m1as XxapakTeprucTruKa
JIEBOJIOB 1
76 izaccngmxa - bubnmoreka [{OK https://m.edsoo.ru bu6imoreka POII
i https://resh.edu.ru
YIJIEBOJIOB (MOHO-, - U
MTOJTHCaXapHU/Ibl )
MoHnocaxapusi:
77 (bHSH‘IeCKIfe CHBOﬁCTBa " bubmuoteka [{OK https://m.edsoo.ru bu6nmoreka POIII
https://resh.edu.ru
Hax0’JIEHUE B IPUPOJIE
[IpuMeHeHue rroKo35lI,
78 e€ 3HaueHue B bubnuoteka [{OK https://m.edsoo.ru bubnmorexka POIII
JKU3HEIEATEIILHOCTH https://resh.edu.ru
opraHusma
Jucaxapupl: caxaposa,
MajbT03a U JaKTO3a.
79 HaX0KICHIE B IIDHDOLE bubnuoteka [{OK https://m.edsoo.ru bubmmorexka POIII
! pHrpoa https://resh.edu.ru
Y IpUMEHEHNE
JMcaxapuioB
[Monucaxapuer:
CTpPOCHHUE
80 MaKpOMOJIEKYJL, bubnuoreka [{OK https://m.edsoo.ru bubnuorexa POLI
(buznveckue u https://resh.edu.ru
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHE
[Tonstue 06
81 HCKYCCTREHHBIX bubnuoreka [{OK https://m.edsoo.ru bubnuorexa POII

BOJIOKHaXx

https://resh.edu.ru
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https://m.edsoo.ru/
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Pemenue pacyeTHbIx
3aJ1a4 Ha OIpe/iesIeHUe
JIOJIU BBIXOJ1a TPOAYKTa

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII

82 peakiuu oT https://resh.edu.ru
TEOPETUYECKU
BO3MOYKHOT'O
CucremaTtuzanus u
HA 7 bubnmoreka [{OK https://m.edsoo.ru bu6imoreka POII
83 0000111eHrE 3HAHUHA 110 ]
https://resh.edu.ru
pazneny
KonTponbHas padota no
TeMe
84 K HCIODOLCOLCPIKALLLIC bu6mmoreka LIOK https://m.edsoo.ru budmuoreka POIII
POACOAEpHAlil https://resh.edu.ru
OpraHuYecKue
coeluHEeHUS "
AMUHBI:
KiaccuuKanus,
CTPOCHHE MOJICKYI,
85 o6p a1 HOPM Hay bubnuoreka [{OK https://m.edsoo.ru bubnuorexa POII
1 pMyJia, https://resh.edu.ru
HU30Mepus,
HOMEHKJIaTypa u
¢du3nueckue cBoicTBa
86 XHUMHUYECKHE CBOICTBA bubnuoteka [{OK https://m.edsoo.ru bubnmorexka POIII
anupaTUIECKUX aMUHOB https://resh.edu.ru
AHWIVH: CTPOEHHUE
87 aHWINHA, OCOOCHHOCTH bubnuoteka [{OK https://m.edsoo.ru bubnmorexa POIII
XUMHUYECKUX CBOWCTB https://resh.edu.ru
aHWINHA
CrniocoOsl ToNTyueHus: u
88 ya bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POII
MIPUMCHCHHE .
https://resh.edu.ru
anudaTuuecKux aMHMHOB
AMUHOKHUCIIOTHI:
bubnmoreka [{OK https://m.edsoo.ru bubnuoreka POII
89 HOMEHKJIaTypa 1

nu3zomepusi, puznyeckue

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

cBoiictBa. OTaenbHbBIE
MpeACTaBUTENH O
aMUHOKHUCIIOT

XUMHYECKHAE CBOMCTBA
AMHUHOKHCIIOT, UX
OHnoIOrnyYecKoe

bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII

0 3HAUYE€HUE aMHUHOKHUCIIOT. https://resh.edu.ru
CuHTE3 ¥ TUIIPOJIN3
MENTHI0B
91 Egﬁﬁi?;;_nfg)ﬁf;?; bubmuoreka I{OK https://m.edsoo.ru bu6nuoreka POIII
’ https://resh.edu.ru
OCIIKOB
92 XUMHUUYECKHEe CBOMCTBA bubmuoreka [{OK https://m.edsoo.ru bu6nmoreka POIII
OCIIKOB https://resh.edu.ru
A3oTtcoaepikaiiue
TreTCPOUKINYICCKHUC
93 COCIMHEHHUS. bubmuoteka [{OK https://m.edsoo.ru bu6nmoreka POIII
HyxnenHoBbIe KUCTOTHL: https://resh.edu.ru
COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[TpakTuueckas padora No Bu1e0ypok
4. Pemenne (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
SKCIIePUMCHTATbHBIX klass/belki-i-nukleinovye-Kkisloty/reshenie-kachestvennyh-
94 3aj1a4 1o TeMe zadach-po-organicheskoy-himii
"A3oTcoaepxaiiue https://interneturok.ru/lesson/chemistry/10-klass/belki-i-
OPraHMYECKHUE nukleinovye-Kkisloty/reshenie-kachestvennyh-zadach-2-
coequueHus” tsepochki-prevrascheniy
[TpakTuueckas padora Ne
5. Pemenue
95 JKCIIEPUMEHTAIBHBIX bubnuoteka [{OK https://m.edsoo.ru bubnmorexa POIII
3a7a4 110 TEME https://resh.edu.ru
"PacniozHaBanue

OpPraHu4€CKUX
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https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-organicheskoy-himii
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https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy
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coenuHeHun"

KonrtpomnbHas pabora mo
Teme "A3oTcoaepxKanine

VYpoxk (AKmacce):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-

96 6880782/0snovnye-poniatiia-vms-reaktcii-polimerizatcii-i-
OPTaHHHCCKHC polikondensatcii-6880783 Bu6nuoreka LIOK
COCUMHCHA https://m.edsoo.ru Bubmmorexa PIIII https:/resh.edu.ru
OCHOBHBIE TTOHSITHUSA
XAMUH
BI:ICOKOMOJIGKy.]I?[pHI)IX Hpe?»eHTaI_II/IH . . L.

97 COSTMHEHITH ¥ METOJIE (I/IHCDOY_POK):https:/hnfo_urok.ru_/pre_zentacwa—po-h|m||-

na-temu-visokomolekulyarnie-soedineniya-3194967.html
X CHHTE3d — Buneoypok:http://school-collection.edu.ru/
MOJIMMEpU3AIUs U
IIOJIUKOHACHCAIIUA
[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-
[Tmactmaccsl. 3458498.html Ypok

98 Yrunuzauus u (AKnacc):https://www.yaklass.ru/p/himija/10-

nepepadoTKa MIacTUKa klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
polimerov-6874539 Ypok
(POII):https://resh.edu.ru/subject/lesson/6095/

DacToMeps: Ypoxk (AKmnacc):https://www.yaklass.ru/p/himija/10-

99 HaTypaJbHbIN klass/vysokomolekuliarnye-soedineniia-vms-
CUHTETUYECKUE KayUyKHU. 6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
Pesuna polimerov-6874539
BOJIOKHa: HATYPABHBIE, [Tpezentanus (MHOOYPOK):

HCKYCCTBEHHEIE, https://infourok.ru/prezentaciya-na-temu-volokna-
CHHTETHICCKIC. 775635.html Buneoypok: http://school-collection.edu.ru/
100 Tosumepbi Vpox(AKace):https://www.yaklass.ru/p/himija/10-
CTIELHANLHOTO klass/vysokom_o_lekuI_i_::lrr_]ye-soe_dineniia—yms- _
6880782/Kklassifikatciia-i-prakticheskoe-ispolzovanie-
Ha3HA9CHIA volokon-6874540
101 [TpakTuueckas pabora No [Ipe3enranus
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https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540

6. Pemrenne
AKCIIEPUMEHTAIIbHBIX
3aJ7a4 10 TEME
"Pacno3naBanue
IUIACTMACC 1 BOJOKOH"

(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-na-temu-prakticheskaya-rabota-raspoznavanie-
plastmass-i-volokon-3014053.html Bugeoypok:
http://school-collection.edu.ru/4

O06o0menue u
CUCTEMAaTU3aLNs
M3Yy4EHHOI'0 MaTtepuasia
10 TeMeE
"BbicOKOMONEKYISIpHBIE
coequHeHus"

OBILEE KOJIMYECTBO
YACOB II1O ITPOTPAMME

102

102

Buneoypok: http://school-collection.edu.ru/
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11 KJIACC

Koan4yecTBo 4acoB
Ne DJIeKTPOHHbIE N (PpPOBbIE 00pPa3oBaTEIbHbIE
n/ Tema ypoka Beer KoHTPOJIbHBI MpakTuyecku pecypeni
n 0 e padoTsl e padoThl
ATort. COCTAB ATOMHULLX VYpoku (AKnacc):https://www.yaklass.ru/p/himija/9-

1 X . 1 klass/organicheskie-veshchestva-102302/karbonovye-kisloty-
AACP. mgmeCKHH 122869 bubamoreka 1{OK https://m.edsoo.ru bubmmoreka
SJICMCHT. YISOTOIIBL POIII https://resh.edu.ru
CIDOCHIE SICKTDOHHELX Ypoku (AKmnacc):https://www.yaklass.ru/p/himija/9-

5 gp P 1 klass/organicheskie-veshchestva-102302/karbonovye-Kisloty-
0DOJIOTCK aTOMOB, 122869 bubaunoreka I1{OK https://m.edsoo.ru bubmmoreka
KBAHTOBBIC HHCITA PO https://resh.edu.ru
Knaccnduxaws Ypoku (AKmnacce):https://www.yaklass.ru/p/himija/9-

3 1 1 klass/organicheskie-veshchestva-102302/karbonovye-Kisloty-
)((SITMH_qedC_KI;If( SJIEMCHTOB 122869 bubamoreka I{OK https://m.edsoo.ru bubmmoreka

, p-, d-, T-onementsr) POIII https://resh.edu.ru
PacipeeleHIe VYpoku (AKnacce):https://www.yaklass.ru/p/himija/9-

4 pel 1 klass/organicheskie-veshchestva-102302/karbonovye-Kisloty-
3H%KTPOHOB 110 aTOMHBIM 122869 bubmmnoreka L{OK https://m.edsoo.ru bubmmoreka
OpOHTATIAM PO https://resh.edu.ru
I?:;(I;II;OHI;H;H ATOMOE Ypoku (AKmnacce):https://www.yaklass.ru/p/himija/9-

5 ypal 1 klass/organicheskie-veshchestva-102302/karbonovye-kisloty-
aﬂegeHT(_),B B OCHOBHOM 1 122869 bubmmoreka L{OK https://m.edsoo.ru bubanoreka
BOSDYICHHOM POII https://resh.edu.ru
COCTOSSHUH
ONEeKTPOHHBIE

5 KOH(UTYypaly HOHOB. 1 bu6mmoteka L{OK https://m.edsoo.ru bubnuorexa PO
DNEeKTPOOTPULIATETLHOCT https://resh.edu.ru
b
Hepuomaeciuii 3akox Bu6morexa [{OK https:/m.edsoo.ru Bu6nnorexa POIII

7 Ilepnonnueckas cucrema 1

XHUMHUYCCKUX 3JICMCHTOB

https://resh.edu.ru
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https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
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https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

. . Menneneesa, CBSI3b
C COBPEMEHHOU TeOpUei
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKUX HJIEMEHTOB U
00pa3yeMbIX HMH
MPOCTBHIX U CIOXKHBIX
BEILIECTB I10 Tpynnam u
nepuoiam

VYpoku (AKnacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-102302/karbonovye-kisloty-
122869 bubanoreka LIOK https://m.edsoo.ru bubanoreka
POIII https://resh.edu.ru

Cucrematusanus u
000011EHE 3HAHUHN 110
TEME

bubnuoreka [{OK https://m.edsoo.ru bubiaunorexka POILI
https://resh.edu.ru

10

11

Bunbl XuMu4eckon CBA3H.
MexaHu3MBbI 00pa30BaHUS
KOBaJICHTHOM CBSI3H.
Bonoponnas cBA3b.
Me:xMonexyspHbIe
B3aUMOJCHCTBUSA

BanenTHocTh 1
BaJICHTHBIC BO3MOXKHOCTH
atromoB. CBs3b
AJEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX
F€OMETPUYECKUM
CTPOEHUEM

bubnuoreka I{OK https://m.edsoo.ru bubauorexka POILI
https://resh.edu.ru

bubnuoteka [{OK https://m.edsoo.ru bubmaunorexa PIILI
https://resh.edu.ru

12

13

[IpeacraBnenus o
KOMIIJICKCHBIX
COEJIMHEHHSX: COCTaB U
HOMEHKJIaTypa
BemectBa
MOJIEKYJIAPHOTO U
HEMOJICKYJISIPHOTO

bubmuoreka I{OK https://m.edsoo.ru bubiaunoreka POILI
https://resh.edu.ru

but6mmoreka [IOK https://m.edsoo.ru bubmmroreka POII
https://resh.edu.ru



https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

cTpoeHus. Tumbl
KPUCTAJUTUYECKUX
pEIIETOK U CBOWCTBA
BELIECTB

[TonsTHE O IMCTIEPCHBIX
CHUCTEMaxX.

bu6nunoteka LIOK https://m.edsoo.ru bubnmorexa POILI

14 [IpencraBnenue o https://resh.edu.ru
KOJUUIOUJTHBIX pacTBOpax
HctruHHBIC pacTBOPHI:

HACBILICHHBIC H bubnuoreka [{OK https://m.edsoo.ru bubnaunorexa POILI

15 HEHACHIILIEHHEIE, .

https://resh.edu.ru
PacTBOPUMOCTb.
Kpucramioruaparst

16 CriocoObI BRIpaOKCHHS bu6mmoteka I1OK https://m.edsoo.ru bubmmorexa POIL
KOHIEHTPALUH PaCTBOPOB https://resh.edu.ru
Pemenue 3amau ¢
HCIIO0JIb30BaHUEM Ypoku (AKmnacce):https://www.yaklass.ru/p/himija/9-

17 MOHSATHH "MaccoBas HOJI klass/organicheskie-veshchestva-102302/karbonovye-Kisloty-
pacTBOPEHHOTO 122869 bubanoreka L{OK https://m.edsoo.ru bubnuorexa
BewlecTsa', "MosIpHas POUI https://resh.edu.ru
KOHIIeHTpanus"

Knaccuduranus u VYpoxku (AKmnacc):https://www.yaklass.ru/p/himija/9-

18 1 klass/organicheskie-veshchestva-102302/karbonovye-kisloty-
HOMCHITaTypa 122869 bubamoreka 1{OK https://m.edsoo.ru bubmmoreka
HEOPTAHMACCIHX BEMECTR POIII https://resh.edu.ru
(-HCTeMATH3ALHA K Bu6miorexa [JOK https://m.edsoo.ru BuGmorexa PIIII

19 0000111eHre 3HaHUH 110 .

https://resh.edu.ru
TeMe
KonTponbHas pabota mo
UC X
TeMam "L TPOCHHE aToMa Bubmuorexa [[OK https:/m.edsoo.ru Bu6mmorexa PALII
20 Ileproanueckuii 3aKoH 1

[Tepuonuueckas cucrema
XUMHNYCCKUX DJICMCHTOB

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

. . Menneneena",
"CTpoeHue BelecTBa.
MHoroob6pasue BeniecTs"

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHW4YeCKou 1
OPraHNu4eCKON XUMHH.
3aKOH COXpaHEHUS MaCChl

Ypoku (AKnacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-102302/karbonovye-kisloty

21 BEILIECTB; 3aKOH 122869 bubauoreka LIOK https://m.edsoo.ru bubanorexa
COXpaHEHUs U POII https://resh.edu.ru
MIPEBPAIICHUS YHEPTUU
MIPU XUMHUYECKHUX
peaKIusIx
TernoBbie 3¢ dexThI
29 XUMHUYECKUX PEAKLUH. bubnuoreka [{OK https://m.edsoo.ru bubnaunorexa POILI
Tepmoxumuueckue https://resh.edu.ru
ypaBHEHUs
Brruncienus o
aBHE ec
YPABHCHITIM XHMIIECIHX bubnnoreka LHOK https://m.edsoo.ru bubnuorexa POII
23 peakuuii u ]
https://resh.edu.ru
TEPMOXHUMHUYECKUM
ypaBHEHUSAM
CKOpOCTh XMMHUYECKOI
24 peakuuu, e€ 3aBUCUMOCTD bu6muoreka [{OK https://m.edsoo.ru bubnuorexa PO
OT pa3INYHBIX (PAKTOPOB. https://resh.edu.ru
Karanu3 u kaTanuszatopsl
o5 ['omorennsie u bubnuoteka [{OK https://m.edsoo.ru bubmmorexa POIII
TE€TEPOTCHHBIE PEAKIIHHI https://resh.edu.ru
[TpakTrueckas padota No I[Ipesenranus
1 nmo reme "Bnusiaue (MH®OYPOK):https://infourok.ru/prezentaciya-uroka-
26 pa3nuyYHbIX (haKTOPOB Ha himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-

CKOpPOCTb XUMHUYECKOU
peakuun"

reakciy-3516838.html Buneoypok: http://school-
collection.edu.ru/



https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

O6parumblie

bu6nunoteka LIOK https://m.edsoo.ru bubnrmorexa POILI

27 HEOOpaTHUMBIE PEAKIIHH. https://resh.edu.ru
XUMHYECKOE paBHOBECHE
[IpakTrueckas padota No
2 no teme "BnusaHue VYpox(AKnacce):https://www.yaklass.ru/p/himija/11-
28 pa3IUYHBIX (DAKTOPOB Ha klass/khimicheskaia-kinetika-6995740/khimicheskoe-
IIOJIOKEHUE XUMUYECKOTO ravnovesie-printcip-le-shatele-6984763
paBHOBecHUs"
DNEeKTPOIUTUYECKAS
29 nuccounanys. CuiabHbIC U bubnuoreka I{OK https://m.edsoo.ru bubiaunorexa POIL
caObIe AJICKTPOJIUTHI. https://resh.edu.ru
Crenens aucconyanuu
HNonHoe npousBeneHne
BoJibl. CpeJia BOJIHBIX
A PEAd BOA N bubnuoreka I{OK https://m.edsoo.ru bubaunorexka POILI
30 pactBopoB. BomopoHbrit _
https://resh.edu.ru
nokazarensb (pH)
pacTtBopa
I'maponus coneil.
AP bubnuoteka [{OK https://m.edsoo.ru bubiauorexa PIILI
31 Peakuuu, nporekaromue B .
https://resh.edu.ru
pacTBopax IMEKTPOIUTOB
[TpakTuueckas padora No
n
X )
32 3 10 Teme "Xumiieckue Buneoypok:http://school-collection.edu.ru/
peaKiuu B pacTBOpax
AJIEKTPOIUTOB"
OKHCIUTENTHHO-
BOCCTaHOBUTEJIbHbBIE
N bubmuoreka [{OK https://m.edsoo.ru bubiauoreka POILI
33 peaknuu. Baxueiinme _
https://resh.edu.ru
OKUCIIUTENH U
BOCCTAHOBUTEIH
MeTo/1 37E€KTPOHHOTO
L SICKTP Bubmiorexa LIOK https://m.edsoo.ru BuGamorexa PIILI
34 (271€KTOHHO-MOHHOTO) .
https://resh.edu.ru
OanmaHca
35 DIEeKTPOJIN3 PACTBOPOB U bubmuoteka [{OK https://m.edsoo.ru bubmmorexa POIII



https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

paciiiaBoB BCUIECTB

https://resh.edu.ru

Pemrenue 3amau

bu6nunoteka LIOK https://m.edsoo.ru bubnrmorexa POILI

36 Pa3JIMYHBIX TUIIOB https://resh.edu.ru
37 Pemerue sanaq Pemry EI'D:https://ege.sdamgia.ru/
Pa3IMYHbIX TUIIOB
CucremaTu3zanus u Buneoypok
38 0000111eHre 3HAHUH 110 (I/IHTEPYP_O_K):_https:_//i_nterne'gurok.ru/_I_esson/ch(_emist_ry/ll
Teme "XuMuyeckue -klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
peakimn" himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
KonTponbHas padora no
39 TeMe "XUMHUUYECKHE
peaxkuun"
[TonoxxeHre HEMETAIIOB
B [Iepnoanueckoit
CUCTEME XUMUYECKUX
40 anemenTtoB J[. U. bubmuoreka I{OK https://m.edsoo.ru bubauorexka POILI
MenpeneeBa u https://resh.edu.ru
0COOEHHOCTH CTPOEHHUS
ux atomoB. duznyeckue
CBOWCTBA HEMETAJJIOB
ANIOTpOnMs HEMETAIIOB
a1 (Ha mpuMepe KUCIopo/Ia, bubnuoreka [{OK https://m.edsoo.ru bubmaunorexa PIILI
cepsl, hocdopa u https://resh.edu.ru
yriepoja)
Bonopox: nonyuenue,
42 ¢buznueckue u bu6mmoteka L{OK https://m.edsoo.ru bubnuorexa PO
XUMUYECKHUE CBOWCTBA. https://resh.edu.ru
IM'aapuast
T"anmorensl: HaX0XKICHIE B
43 MPHPOJE, CTIOCOO! Pemry EI'D:https://ege.sdamgia.ru/
noTy4deHus1, GU3nIecKre
1 XMMHYECKHUE CBOMCTBA
44 ["asioreHoBOIOPOIBI. Bbu6nunoteka LIOK https://m.edsoo.ru bubnmorexa POILI



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/

Baxueiiniue
KHUCJIOPOJICOACpIKAIINE
COEIMHEHUS TaJIOTEHOB

https://resh.edu.ru

JlaGopaTopHblie 1
MIPOMBIIIJICHHBIE CITOCOOBI

bubnuorexa I{OK https://m.edsoo.ru bubaunoreka POILI

45 MOJTYYCHUS TAIOTCHOB. https://resh.edu.ru
[IpuMeHeHue rajoreHoB u
HUX COEIUHEHUN
[TpakTrueckas padota No
4. Pemenne
16 bu6mmoteka IHOK https://m.edsoo.ru bubmmorexa POIL
AKCIICPUMEHTAIbHBIX _
https://resh.edu.ru
3a7a4 1o TeMe
"T"amorensr"
Kucnopon:
nabopaTopHbIE U
MIPOMBIIIICHHBIEC CITOCOOBI
P bubmuoreka I{OK https://m.edsoo.ru bubauorexka POILI
47 MoJIydeHus1, Gpu3nyeckue .
N https://resh.edu.ru
1 XMMUYECKHUE CBOWCTBA.
O3oH. [Ipumenenue
KHCIIOpOJIa U 030HA
bubnuoteka [{OK https://m.edsoo.ru bubmaunorexa PIILI
48 Oxkcubl ¥ IEPOKCU B ]
https://resh.edu.ru
49 Pemenue 3agau bubmuoreka I{OK https://m.edsoo.ru bubiaunoreka POILI
Pa3JIMYHBIX TUIIOB https://resh.edu.ru
Cepa: Hax0XJIeHUE B
50 MIPUPOJIE, CIIOCOOBI bu6muoreka [{OK https://m.edsoo.ru bubnuorexa PO
MoJTydeHus1, Gu3nuecKue https://resh.edu.ru
U XUMHAYECKHE CBOMCTBA
51 Cepoomopox, CyTshuIE bubmuoreka I{OK https://m.edsoo.ru bubiaunoreka POILI
POBOOPOL, €Y a https://resh.edu.ru
Kucnoponcoaepxkaniue
HCIOPOACOACPAAlI BuGuoreka [TOK https://m.edsoo.ru BuGnuoreka PAIII
52 COCTMHECHMUS CEPHI.

Oco0EHHOCTH CBOMCTB

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

CEpPHOM KHUCIIOThI

[IpakTrueckas padota No
5. Pemienue

bu6nunoteka LIOK https://m.edsoo.ru bubnrmorexa POILI

53 BKCHepI/IMeHTaI‘I‘BHHX ) https://resh.edu.ru
3ana4 o reme "Cepa u eé€
coenuHeHus"
A3OT: HAXO0XKJICHHUE B
MIPUPOJIE, CIIOCOOBI
PHpOZL bu6mmoteka 1IOK https://m.edsoo.ru bubmmorexa POIL
54 noJiydeHus1, Gpuznueckue .
N https://resh.edu.ru
1 XMMHUYCCKHE CBOMCTBA.
AMMUaK, HUTPUJIbI
Kucnoponconepxkaniue
55 COCIMHEHHS a30Ta. bubnuoreka [{OK https://m.edsoo.ru bubauorexka POIL
OcoOeHHOCTH CBOICTB https://resh.edu.ru
A30THOM KHCJIOTBI
IIpuMenenue azoTa 1 €ro
p N bu6mmoTteka I1OK https://m.edsoo.ru bubmmorexa POIL
56 COeUHEHUN. A30THBIE .
https://resh.edu.ru
yaoOpeHust
dochop: HaxXOXKIEHHE B
MIPUPOJIE, CIIOCOOBI
PHPO bubmuoreka I{OK https://m.edsoo.ru bubaunorexka POILI
57 NoJTy4eHus, Gu3ndecKue _
N https://resh.edu.ru
1 XMMUYECKHE CBOMCTBA.
®ochunsl u pochun
Oxcunst hocdopa,
58 dbochopconepxkamme bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa PO
KkucaoTel. Conu https://resh.edu.ru
(hochopHOIT KUCTOTHI
IIpumenenne dhocdopa u
p ocop Bubmiorexa LIOK https://m.edsoo.ru BuGamorexa PIILI
59 €ro COeIMHEHUH. ,
https://resh.edu.ru
®dochopuble y1oOpeHus
[TpakTrueckas padota No
P p Bubmiorexa LIOK https://m.edsoo.ru BuGamorexa PIILI
60 6. Pemrenne

OKCIICPUMCHTAJIBHBIX

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

3a7ad4 1o teme "A30T u

dochop n ux
coenuHeHus"

VYriepos: Hax0XK/JIeHUE B
MIPUPOJIC, ATIOTPOITHEIC
Moau(UKAIUH;

bu6nunoteka LIOK https://m.edsoo.ru bubnmorexa POILI

61 ¢busnveckue u https://resh.edu.ru
XUMHYECKHE CBOICTBA,
MIPUMCHCHUE
Oxcun yriepoza(ll),
62 okcua yriuepona(lV), bubnuoreka [{OK https://m.edsoo.ru bubnaunorexa POILI
YroJibHasi KUCJIOTa U €€ https://resh.edu.ru
COTH
63 Pemenme sana- Pemry EI"D:https://ege.sdamgia.ru/
Pa3IMYHBIX THUTIOB
KpemHuuii: HaxoxaeHuE B
64 IPUpPOJIE, CIIOCOOBI bu6muoreka L{OK https://m.edsoo.ru bubnnorexa PO
noty4deHus1, Gu3n4ecKue https://resh.edu.ru
Y XUMHYECKHE CBOMCTBA
Oxcup kpemuus(1V),
bubmuoreka I{OK https://m.edsoo.ru bubaunorexka POILI
65 KpPEMHHEBAsi KUCIIOTA, .
https://resh.edu.ru
CYJTHKATHI
[IpumeHeHne KpeMHUS 1
66 ero coenuHeHunit. CTekJo, bubnuoteka [{OK https://m.edsoo.ru bu6mmorexa POIII
€ro IMOJIy4eHUEe, BUBI https://resh.edu.ru
CTeKJIa
67 Pemenue 3anau bubnuoteka [{OK https://m.edsoo.ru bubmmorexa POIII
Pa3IMYHBIX TUIIOB https://resh.edu.ru
Cucremaruzanus u
68 0000111eHNe 3HAHUH 110 Pemry EI'D:https://ege.sdamgia.ru/
teme "Hemeramsr"
69 Konpossnas padora no Pemry EI'D:https://ege.sdamgia.ru/

Teme "Hemeramier"



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

70

AHanu3 pe3ynpTaToB
KOHTPOJILHOM paboTHl,
KOPPEKLHUs OINO0K

Pemry EI'O:https://ege.sdamgia.ru/

71

72

[TonoxeHue MeTauIoB B
IIepuonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
OcobeHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0YEK
aTOMOB METAJUIOB

OO6mue puznueckue
CBOWCTBA METAJIJIOB.
[IpuMeHeHne MeTauIoB B
OBITY U TEXHUKE

bu6nunoteka LIOK https://m.edsoo.ru bubnmorexa POILI
https://resh.edu.ru

bubmnoreka IHOK https://m.edsoo.ru bubmanorexa POII
https://resh.edu.ru

73

74

CrnnaBel METaJIOB.
Koppo3sus meramios
Pemrenne 3anau
pa3JIMYHBIX TUIIOB

bubmnoreka IHOK https://m.edsoo.ru bubmanoreka POII
https://resh.edu.ru

Pemry EI'D:https://ege.sdamgia.ru/

75

DNEKTPOXUMHUECKUN Psijt
HanpsHKEHUH METaIoB.
Oo6mue crocoOsl
MOJTy4YEeHHUs] METAJJIOB

bu6mmoteka I1OK https://m.edsoo.ru bubmmorexa POIL
https://resh.edu.ru

76

OOw1ast XxapakTepUCTHKA
MeTaioB |A-rpymbl
Ileproanueckoit cUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
Harpuit u xanuii:
noJiyuyeHue, pu3nyeckue
U XMMHYECKUE CBOWUCTBA,
MIPUMEHEHHE MTPOCTHIX
BELIECTB U UX
COCTUHEHUN

but6mmoreka [IOK https://m.edsoo.ru bubmmorexa POII
https://resh.edu.ru

77

OO6m1ast XxapakTeprucTrUKa
MeTaioB ||A-rpynnel

bubmuoreka I{OK https://m.edsoo.ru bubiaunoreka POILI
https://resh.edu.ru



https://ege.sdamgia.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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[Tepuonuueckoit cuCTEMbI
XAMUYECKHUX DJICMEHTOB.
Maruuii 1 KaJabIui:
noJjry4eHue, pu3ndecKue
M XMMHYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEIIECTB U UX
COCTUHCHUI

JKécTtkocTh BOIBI U

bubnuoreka [{OK https://m.edsoo.ru bubaunorexka POIL

7 N
8 CrocoObl e€ yCcTpaHeHus https://resh.edu.ru
AIOMHUHUI: TIOJTy4YEHHE,
79 ¢busnueckue u bubnmnoreka [{OK https://m.edsoo.ru bubnuorexa POII
XHMHYECKHE CBOMCTBA, https://resh.edu.ru
IIPUMEHEHNE
AmdorepHbIe CBOWCTBA
OKCHJIa U TUJIPOKCH]IA
80 AITFOMUHUS, bubnuoreka I{OK https://m.edsoo.ru bubmaunorexa POILI
TUAPOKCOKOMIUIEKCHI https://resh.edu.ru
QTIOMUHMUS, UX
IIPUMEHEHHE
81 Pemenue 3amau bubnuoreka [{OK https://m.edsoo.ru bubiaunorexka POILI
pa3JIMYHBIX TUIIOB https://resh.edu.ru
[TpakTruyeckas pabora Ne
7. Pemienne Ypoxk:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie
82 9KCIIEPUMEHTAIBHBIX -ekspierimiental-nykh-zadach-po-tiemie-mietally
3aga4 no teme "MeTtaibl Buneoypok:http://school-collection.edu.ru/
IJIaBHBIX OArpynn"
OO1m1ast XxapaKTepUCTHKA
METaJIJIOB MOOOYHBIX
83 noarpym (B-rpymm) bubnuoteka [{OK https://m.edsoo.ru bubmmorexa POIII
pyn Py https://resh.edu.ru
[Tepuonuueckoit cuCTEMBI
XUMHUYECKHX 3JIEMEHTOB
84 dusznyeckue u bubmuorexa I{OK https://m.edsoo.ru bubiaunorexa POIL
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XUMUYECKHUE CBOKCTBA
XpoMa U €ro COeIMHEHUN,
UX IPUMEHEHUE

https://resh.edu.ru

85

86

Baxxuelinie coequHeHUS
Maprasna. [Ilepmanranar
KaJlis, ero
OKHCIIUTEIILHBIEC CBOMCTBA

duznyeckue u
XHMHYECKHE CBOHCTBA
JKeJe3a U ero
coenunenuil. [lomyuenue
Y IPUMEHEHHUE CIUIABOB
JKenesa

bu6nmoteka LIOK https://m.edsoo.ru bu6mmorexa POILI
https://resh.edu.ru

bubnuoreka I{OK https://m.edsoo.ru bubiaunorexa POIL
https://resh.edu.ru

87

88

89

90

duznyeckue u
XUMHYECKHE CBOMCTBA
MeIu U e€ COeqUHECHUH,
WX IPUMEHEHUE

duznyeckue
XUMHUYECKHE CBOMCTBA
IIMHKA M €T0 COSTUHEHUH,
HX IPUMEHEHUE.
I'mapoxcokoMIieKcsl
IUHKA

[IpakTuueckas padora Ne
8. Pemrenue
AKCTIEPUMEHTAITbHBIX
3aj1a4 1Mo reMe "MeTasibl
MOOOYHBIX OArpynn"

Pemrenue 3agau
pa3JIMYHBIX TUIIOB

bubmnoreka IHOK https://m.edsoo.ru bubmanorexa POII
https://resh.edu.ru

bu6mmoteka I1OK https://m.edsoo.ru bubmmorexa POIL
https://resh.edu.ru

Pemry EI'O:https://ege.sdamgia.ru/

Pemry EI'O:https://ege.sdamgia.ru/

91

O06006111EHE U
CHCTEMATU3ALHS
W3YYEHHOT'0 MaTepuasa

Pemry EI'D:https://ege.sdamgia.ru/
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o teme "Metamiel"

KonTponbhas pabota no

92 reme "MeTamme" Pemry EI'D:https://ege.sdamgia.ru/
AHanu3 pe3yabTaToB
93 KOHTPOJIbHOW PabOoTHI, Pemry EI'D:https://ege.sdamgia.ru/
KOPPEKLHUs OIHMO0K
Posis xumuu B
obecrieueHUN
94 YCTOWYMBOT'O Pa3BUTHUS bubnuoreka L{OK https://m.edsoo.ru bubaunorexa PO
yenoBeyecTBa. [lonstue o https://resh.edu.ru
Hay4HBIX METOJIaX
HCCIIE0BaHUS BEUIECTB
Hayunble npuHIUIIBL
OpraHu3aIuu )
P " Ypok (udposas 6ubnuotexa):https://app.onlineschool-
XUMHUYECKOTO T -
95 DOM3BOICTEA 1.ru/11-klass/himiya/himicheskaya-tehnologiya-
Hp 5 ) proizvl/article
POMBIILICHHBIC Ypox(POI1I):https://resh.edu.ru/subject/lesson/3514/
CIOCOOBI MOJTYYEHUS
BAKHEWILINX BELIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY>KaroIllel Cpelbl U Buneoypok:http://school-collection.edu.ru/
€ro MOCJIEeICTBUS
XHMHMS U 300pOBbE Buneoypok:http://school-collection.edu.ru/ ITpesenranus
97 4eJI0BEKa. (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
JlekapcTBEHHBIE CpE/ICTBA himiya-ekologiya-zdorove-3157847.html
[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
Xumust nuimy. Pois himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
98 XUMHH B 00eCIIEUeHUN 4711080.html Buneoypox:http://school-collection.edu.ru/
MUIIEBON OE30MaCHOCTH [IpesenTamus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
99 Kocmernueckue u Buneoypox:http:/school-collection.edu.ru/ ITpesenTanus
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naphroMepHBIC CPEICTBA.
BriTtoBas xumug

XuMHS B CTPOUTEIILCTBE.

(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

[IpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-

Baxwneiimue himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
100 CTPOUTEIBHBIE U 1 4711080.html Buneoypox:http://school-collection.edu.ru/
KOHCTPYKIIMOHHBIE [IpezenTanus
MaTepuabl (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
IIpe3enTanus
X (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
MU B CEJIBCKOM .. . . . .
N himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
101~ XosAmeise. 1 4711080.html Buzeoypok:http:/school-collection.edu.ru/
Opranunueckue u
MUHCPAJIbHBIC y,HO6peHI/I}I HpGSGHTaHI/I}I . .
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html
CI/ICTeMaTI/BaI_II/I}I u
102 0000111eHE 3HAHUH 10 1 Pemry ET'D:https://ege.sdamgia.ru/
TeMe
OBUIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Xumus, 11 xknace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkuH
A H., Akumnoneproe o6miectBo «M3mparenscTBo «IIpocBemieHme»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Jo6potusn /. FO. Koutponupyromas GyHKIUs IIKOIBHOTO XUMUYECKOTO
skcriepuMenTa // Xumus B mmikose. — 2017, — Ne 3.

2. Epbirun 1. I1., umkuna E. A. Metoauka pemieHus 3aaa4 1o XuMuu: y4eo.
nocoOue AJig CTyICHTOB I€Jl. UH-TOB 110 OMOJI. ¥ XUM. criell. — M.
[Ipocsemenne, 1989. — 176 c.

3. 3notHukoB J. I'. XuMu4eckuii 3KCIIEpUMEHT KaK cenupuIecKrii MEeToq
obyuenwus // IlepBoe centsiops. — 2007. — Ne 24,

4. Momuanona I'. H., Caactuna M. I'. KoandyecTBeHHBIC OTHOIICHUS B XUMHU
// Xumust 1t mikoabHUKOB. — 2020, — Ne 4.,

5. Obmast metoanka o0yuenus: xumuu B mkosie / P. I'. UBanoga, H. A.
I'opoaunoga, /1. FO. Jlo6potun u ap.; nox pen. P. I'. UBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akagemusi 0Opa3oBaHUs — yUYUTEN0). A.A.
Kasepuna, P.I'. IBanoBa. I'n. HopmaTtuBHast 6a3a XuMuueckoro oopa3oBaHus
B CPEIHEN LIKOJIE.

6.Xumus. Pemenue 3a1anuii NOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH.
Kak momyunts Mmakcumanbshblil 6amt vHa EI'D: yueb. mocobue / A. A.
Kagepuna,

I'. H. Monyanosa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: UnTemnexT-

LenTtp,
2015. - 216 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

Ypoxk (PDIII) https://resh.edu.ru

Ypok (Hemoprai) https://nsportal.ru

(AKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[TpesenTamms (Mudoypoxk) https://infourok.ru
bubmuoreka I{OK https://m.edsoo.ru

[Tpe3enTanms (3Hanmo) https://znanio.ru

Pemry ET'D: https://ege.sdamgia.ru /

VYpok : https://urok.1sept.ru
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