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HOACHUTEJIBHAS 3AITUCKA

B 2023-2024 yyebHOM rojay naHHas mporpaMmma peanusyetcs B 10 kiacce.

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOR o0OpazoBarenbHON IPOrpaMMBbl CpeIHEro o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIUX OCHOBHBIE 00pa3oBaTENbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTriyOJIEHHOTO HW3Y4YEHUsI 3aHUMAaET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduiibHOrO 00y4YeHHs, MpPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aZanTaliyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUyME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1Mo XWMHM Ha3HAaY€HUE TMpeaAMETa «XHUMHS» MOJydaeT
NoApOOHYI0O  HWHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMUHU (QYHKIHH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpoll obecrneunBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHS 00YJArONTUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COMEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTENbHBIX JIOCTHKEHUN OOydYarommxcs B
paMKax HTOrOBOM arrectaliud B (GOpME €IMHOr0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:



e YCTaHABIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPHUMEPHOE pacHpeleieHUe YYeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMWYECKYI0 MHTEPIPETALMIO IEJIeH U 3a]1ay U3y4YeHHs NMpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEAMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHus. 3a TpeleilaMH YCTaHOBJIEHHOW MPOrpaMMOM MO  XUMHUHU
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpPeaIMEeTOoB 0a30BOro M yriayOJEHHOrO YpOBHEW B cUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUs HAamlpaBlIeH Ha peanu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 3Toll CBs3M H3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C ePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzainusx npodeccruonansHoro oopazoanusi. Hapsany ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y
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BOCIIUTAHUS U COLIMAJIILHOTO Pa3BUTHs O0ydarolmmxcs, Ha (OPMHUPOBAHUE y HHX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCSL YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeEHHOE TEOPETHUYECKOE JIOMOJHEHHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJMHEHUU HAa OCHOBE PACHIMPEHHUs U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHMYECKHX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUI yNemseTcs 0co00e BHUMaHUE BOTIpocaM 00 AIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOImei cucteme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM CJy4yae akIeHT OyJaeT clelaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS

4



Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, BJIEKTPOJIHM3a, MPEICTABICHUS O
CTPOECHHUU BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeAMEeTa JUId KIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K MPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOW I W3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO U CpeJHero oduiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenune
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled posd B OOeCredYeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHHMH  IpolJemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
0o0ecreYeHnn paloOHaIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPUU XHMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEAKUUH, O
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XUMHUYECKOM PaBHOBECHH, PACTBOPAaX M JUCIIEPCHBIX CUCTEMax, 00 0OIIMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJIb30BAaHUEM U  MepepadOTKOU
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKOU AEATEIBHOCTH Y MOBCEIHEBHOM KU3HU.

B mnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCMIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbhI, TPUOOPETEHUE OIBITA OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).

B 2023-2024 yue6HOM roay mnporpamma peanusyetcs B 10 kiacce.



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUH, MPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

OJEeKTPOHHOE CTPOEHUE aToMa Yriepojaa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHUMHYEcKas CBS3b B
OpraHUYEeCKUX COENMHEHMSIX. Tumbl TUOpUAM3AlMM aTOMHBIX opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexTpodue.

Teopuss cTpoeHMsi opraHudyeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMSI
OpraHMYEeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBbIE  (OPMYIIBIL.
CrpykTypHble (GOpMyibl pa3aUYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHA,
ckenetHas. M3omepus. Bunbl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
OnextpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenne o KilacCU(pUKALMKM OpraHMyYeckux BewlecTB. IlloHsTHe O
bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBumanbHbIe Ha3BaHUS
OTJIEJIbHBIX MTPEACTABUTEIICH.

OcobenHocTy U KiaccuUKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIIUHA B OPTAHUUYECKOW XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpraHUYECKUX BEILIECTB.

YriaeBoaopoasl.

Anxanel. ['omonorndeckuil psig ankaHoB, oomas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-



ruOpuau3anusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.

XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,
JNErHIpUPOBaHMS, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOTIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mias ¢popmMyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMYYeHHS U
NPUMEHEHUE [TUKIIOAIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOHWTanel yriepoaa, 6- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJUMeEpU3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaneHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzamnus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMU  MPUCOCAUHEHHUS,  JTHUMEPU3ALNU U
TpUMEpPH3alMHU, OKUCIIeHHs. KHCIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEakUUH NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. I[lpencraBneHne 00 OpPUEHTUPYIOUIEM JEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIBHBIX PaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lonumepuzanus ctupona. CrnocoObl MOIyYeHUS U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.



[Tpuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KATAIUTUYECKUM), PUDOPMHUHT, MHUPOIIU3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHUeCcKas CBSA3b MEXKIY PA3TUYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, LIUaHOTPYyMIy,
amuHorpymnmy. JleiicTBue Ha TaJOoreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HATIKAHOB C MArHUEM W LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUUYECKUX COCIMHCHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHUMOJICWCTBUE allETHIICHA C
aMMUa4YHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yIJIepoa YW BOAOPOJIa B OPraHMYECKUX BEIIECTBAX, IOJYYEHHE OTUIICHA H
M3YUYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyuieKiusMu «Hedtb» u «Yromby», ¢
oOpasllaMM TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:xammue opranndecKkue cCoeJUHEHHS.

[Ipenenvubie ogHOaTOMHBIE CnHUpPThl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHoJIa W J3TaHoida). ['oMonormueckuil psna, obuias ¢opmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoNHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHCIICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKUMH W  HEOPraHUYECKUMHM  KHCIIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pPEAKIIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCJIOTAMH, KayeCTBEHHAs pEaklUHusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
JeiictBue Ha opraHu3Mm 4yenoBeka. CrnocoObl MOJMyYeHHST U TNPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.



®enon. CTpoeHHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
OenzosibHOTO sipa. Pusnueckue cBoilicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBOMCTB (enona. KayecTBeHHble peakiuu Ha (eHos. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHnenne peromna. Genondopmanbaeruaaas cMoa.

KapOoHusnbHbIE COETMHEHUS — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosIoruueckue psifibl albJIeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusi. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha aTbICTHU/IbI.
Cnioco0Obl NOJy4eHUsI ¥ IPUMEHEHUE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHBIE KapOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoaopoaHbie CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNMA, PEAKIUU C Y4YaCTHUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpemcraBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTUHOBAsA, OJICMHOBAs, JIUHOJEBAS,
JUHONIeH08as KUcIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ieioyHon cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIINX OCTATKU
HEMPEACIbHBIX )KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. DPU3NUECKUe CBOMCTBA W HaxoXKjaAeHUE B mpupojae. doTrocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHHE B KU3HEICIATEIbHOCTH Opranusma. Jlucaxapuibl: caxaposa, MajibTo3a U
naKkTo3a. BoccranaBimBarnme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEeJUTH003bl.  PU3MUYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBA KpaxMasia: THMAPOJIN3, KAYECTBEHHAS PEaKUUs C MOAOM. XHMHUYECKHUE
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CBOMCTBA IIEJUIIONIO3BI: THUIPOJINU3, TOdyuyeHHe 3GUPOB 1eiuT0so3bl. [loHsTue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CIHMPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJCTUIbl (C THAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TemMaM «ChupThl U
dbenomsl», «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBD.

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas gopmysa, U30MEpHUsi, HOMEGHKJIATypa U (hU3NYeCKue
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUUCCKUX aMHUHOB: OCHOBHBIC CBOMCTRA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudarthuueckux aMuHoB. l[loiydenue aHwiInHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC TIPEACTABUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJCHCAIIMU, O0O0pa30BaHWE TENTHUIHOU CBSI3U.
buonorndeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHas, BTOpUYHAsT M TpETHUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OEJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«AzoTcoaepxanue OpraHUYEeCKue COCJIMHECHHUS u «Pacmo3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHEHMSI.
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OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUM —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCAU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUATIBHOTO Ha3HAYCHMUS (Tedmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIACTMAcCC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUS], ONPENEICHUE JIOIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXIpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBIISETCS Uepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

@usuka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.
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buonorusi: knerka, opraHu3M, JSKOCHCTeMa, Ouocdepa, MeTadboIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TeTepOoTpOdHBIA THUI MUTAaHUS, OpOKEHHE,
(doTocuHTE3, IBIXaHWE, OCJKH, YTJICBOIBI, MKHUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIAS N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMHUYECKUX SJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepUOAMYECKOTrO 3akoHa W llepronnueckoil cucTemsl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuojaM. JIJHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U IJIMHA CBSI3U. [0NSIpHOCTD, HATIPABICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIDHOTO  CTPOE€HHUA.  THUIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.
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[Tonarue o aucnepcHbIx cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBasi JoJisl BEIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacellieHHble U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIESCTB. | pUBHAILHEIC
Ha3BaHM OTJEIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMrUuecKuX peakiuidi B HEOPraHWYECKOW U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxuMuyecKue ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoOreHHbIE U TeTEPOreHHbIE peakuu. KaTanus n katanu3aTopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklni. XuMuueckoe paBHoBecue. KoHncranrta
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOLIUX B
peakumu. [Ipunnun Jle [Hlarense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM cJIaOble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCIUTENM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HMX IPEBPALICHUN:
pa3oKEeHUE NEpPOKCUAAa BOAOPOJAA B TMPHUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUi HOHHOTO 0OMEHa, OoNpe/eieHre
Cpeabl PacTBOPOB C IMOMOIIBIO MHIWKATOPOB, HU3YYEHUE BIIMSHUSA PAa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW pEaKIMu M TOJO0KEHUE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMEPE KHUCIOPOJA, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKUUU C
METAJUIaMH WM HEMETaJUIaMH, BOCCTAaHOBUTEIBHBIE CBOWCTBA. ['mapuusl
TonNMBHBIE AIIEMEHTHI.
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["anorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (GU3UYECKUE U
XUMHUYECKUEe CBOMCTBA. ["amoreHoBojopoabl. BakHeliue KucIopocoiepxKaiinue
COEJIMHEHHUS TraynoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TOTYYECHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUN.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopona. Ouznyeckue U XMMUYECKHME CBOWCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUbI U IEPOKCUBI.

Cepa. Haxoxpaenume B TpHUpPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepri(VI). CepHucrtas u cepHasi KUCIOTHI U uUX coyid. OCOOEHHOCTH CBOICTB
cepHoil kucnoTsl. [IpuMeHeHre cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MONy4YeHUs, (U3HMUYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHune azora
U €r0 COCTMHEHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4deHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopuoie
yaoOpeHus.

Yrinepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPONHBIE  MOIUDHUKAIUU.
duznueckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl TOMydeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemuusi(1V), kpemHHeBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHHs U ero coeauHeHuii. CTekio, ero mojiydeHue, BUJIbl CTEKIIA.

[Tonmoxenne MmetamoB B [lepruoandeckoil cucteMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. QOrmue
dbu3nueckue cBOWCTBA MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHu  MetamwioB.  OOImuMe  CrnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMmetautyprus. [lonarue o xoppo3un MertamwioB. CrmocoObl 3amUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmeTtamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 2dJieMeHTOB. Hatpuii u kanuil: mnonydyeHue, ¢GU3HUECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.
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O6mast xapakrepuctuka metayioB |lIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKhe u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M HX COCIUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHW: TTOTy4YeHue, (GU3NIECKUe U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBAa M €ro coeAuHeHud. AmdorepHbie CBOMCTBA OKCHAA U
TUIPOKCU]IA ATFOMUHUS, THIPOKCOKOMIUIEKCHI aIFOMUHUSL.

OOmasi  xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nYeCcKne U XMMUUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHUCJIHUTENIbHBIE CBOMCTBA. [losyueHne u npuMeHeHue Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

duzryeckre U XUMUYECKHE CBOMCTBA JKeJie3a U ero coenuHeHuit. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €ro CIUJIaBOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MpUMEHEHUE MEAH U €€ COCTMHECHUI.

[Muuk: momydyeHue, (U3UYECKUE U XUMHUUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA ITWHKA, THAPOKCOKOMILUIEKCH ITMHKA. [I[puMenenme
[IAHKAa U €r0 COeANHEHUH.

OKCIEPUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, ¢ocdopa, Kejae3a, MarHus B
KHUCIIOPOJIE, H3YyYCHHE KOJUIeKInH «MeTauibl W CIUIaBb», B3aUMOJCHCTBHUE
ICJIOYHBIX M IIEJIOYHO3EMENIbHBIX METAIIIIOB C BOJIOM (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), B3aUMOJCHCTBUE IIMHKA M KeJie3a C pacTBOpaMU KHCIOT U
IIeJI0YeH, KaueCTBEHHBIE PEaKIni Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
W KAaTHOHBI METAJUIOB, B3aUMOJICMCTBUE THIIPOKCHUIOB ATIOMUHUS W IIMHKA C
pacTBOpaMH KHUCIIOT M IIEIOYEH, PEIIeHne dKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMaM
«T"anorensl», «Cepa u €€ coeaquHeHUs», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTaJuibl TIIaBHBIX TOATPYID», «MeTaubl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponp xuMuu B oOecrieueHuu yCTOMYMBOTO pa3BUTH yesoBeuecTBa. [lonstue
O HAy4yHbIX METOJIaX I[IO3HAHUS W METOAOJOTUHA HAYYHOTO HCCIEAOBAHMUS.
HayuHble NpUHIHUITBEI OpraHUu3aliil XUMHUYECKOT0 IPOU3BOACTBA. [I[poMBbIieHHbIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOCTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITIUIeHHBIE CTTOCOOBI TTOIYYSHUSI METAJUIOB H
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CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHrH SHEPreTUUECKO 0€30MacHOCTH.

Xumuss W 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia
MCITOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METULIUHBI.

XWMHMSI MUK OCHOBHBIE KOMITOHEHTHI, UIIEBbIE J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIHOJIb30BaHUS IpenaparoB OBITOBOM XWMHUHU B TOBCEAHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHus B CeNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMEHHBIE KOHCTPYKIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepnainel 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHrie 3anaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUMU, €CIU OIHO U3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
peaKkiuu, €ClIM OJHO M3 BELIECTB JAaHO B BMJE pacTBOpa C OINPENEIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIlMM BEIIECTBA B PAacTBOpE, MOJM BBIXOAA MPOAYKTAa PEAKIMH OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOPraHWYeCcKoM XUMHUH B 11 Kjacce oCylIeCTBISETCS Yepe3 UCIOIb30BAaHUE KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTJEIbHBIX
IpEAMETax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHbIE TIOHATHUS: SIBJICHHUE, HAYYHBIA (PaKT, THUIOTE3a,
TEOpusi, 3aKOH, aHANU3, CUHTE3, KiIacCU(PUKAIUs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJIEIMPOBAHHUE.

®duzuka: Marepusi, MUKPOMHP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACAJbHBIA ras,
buznyeckre BeIMYUHBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHusm, 3KocUcTeMa, ornocdepa, MeTadoIM3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.
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['eorpadusi: MuHEpasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
pecypcehl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyprusi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dapmareBTHUECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
penaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB, JJIEKTPOHHAs
MPOMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.
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IVDIAHNPYEMBIE PE3VYIJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHN
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIHUXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMSI IpeaAMeTa «XHUMHSD OTpa)xKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTH ONBITA TO3HABATENBHOM W MPAKTHUUECKON NeATeIbHOCTU
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIHMAIBHBIX HOPMax M TPaBHIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHHUMATH MOTHBBI, HaMEpEHUs, JOTHKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOKEHUsI K MPOILIECCY TBOpPUECTBA B O0OJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUST XUMHM, OCO3HAaHMsI TOrO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;
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WHTEpeca M TIO3HABaTEIbHBIX MOTHUBOB B TMOJYYECHUU U TOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M Oe3omacHoro olpasza JKW3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYCCKUX 3a/ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUYEeCKOMY U3YyUYEeHUIO Mpodeccuil pa3inyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KM3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;
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OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JECUCTBUWA, NPUHOCAIIMX BpEl OKPYKAKOLIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHUU MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB U MMEIONMUXCS JAHHBIX C [ETbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaaIbHOM
JIESITETbHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOGHUS MPOTPaAMMbI IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (GOPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIIne
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PHKY METOAOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHbIe ydeOHbIC NEHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrH4YecKue AeMCTBHUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HUX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjiIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh IPUYUHHO-CICJIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;
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MPUMEHSTH B IMPOIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIETbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKknuu — TPU PEIICHUU YYCOHBIX MO3HABATEIBHBIX M TMPAKTHUYECKHX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XUMHUYECKHX
peaKkuuu;

(GOopMyIMpPOBATH LIEJIN U 3a/1a4U UCCIIEIOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npouecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJWMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpamMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHole ((dusndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AxaJIora /M
AUCKYCCHH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpPE3EHTAlUEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHIITOJTHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUUECKOW pabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaIu3aluyd yueOHOro NpoeKTa, u GOopMyJIUpPOBATH BBIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeATEebHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIEIOBATEIbCKUX 3ajad, BbIOMpaTh HauboJsiee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHaJlIn3a H
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMUHU Ha YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHHUM, BUABI EATEIHHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHMM B Pa3IMYHbIX y4eOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMmMe IO XHMHHM TPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI IO ToJaM
W3YUYCHUS.
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10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKON U
NUIIEBO 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEPHUANIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHUn palMOHAIBLHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YyeJoBeKa, a TaKKe DJKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAeCT:
OCHOBOTIOJIATAIOIINE MTOHATUS — XUMHUUECKUM IJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXKIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pagukai, CTPYKTypHbIe (opMmyasl (pa3BEpHYTBIC, COKpaIIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN PN, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MUPOBO33PEHUYCCKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAaHUS TPUIMHHOCTH U CUCTEMHOCTH XMMHYCCKHUX SIBICHHM; MPEICTABICHUS
0 MEXaHW3MaxX XHMHUYECKHX pPEaKIui, TePMOJMHAMHYCCKUX U KHHETHYCCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB Y TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdekThi, opueHTanTsl | u Il poma);
(aKTOJOTUYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEWUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATEILHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TepepaboTKn HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COSTMHEHHU;

c(hOpMHUPOBAHHOCTh YMEHHUIA:
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UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHUYECKUX PEAKIM U PACKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHHS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHU: YCTAHABIMBATH MPUHAJICHKHOCTh HU3YUEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
IIPEICTaBUTENIC OPraHUYECKUX BEIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIMLEPHH,
ATWICHIJIMKONb, (eHos, (QopMaibIerull, aneTajblerujl, aleToH, MypaBbHUHAas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENETSATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB: AJIKAHOB, IIUKIJIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB,
QIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOJIOB, CIUPTOB, aJbICTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIU C MCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYE€CKUX COETMHEHUI OT
KpPAaTHOCTH Y THUIIA KOBAJIEHTHOMU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIIMSHHS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;
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c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWK O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaabHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

chOpMHUPOBAHHOCTh yMEHUs IPUMEHSTh OCHOBHBIE orepanuu
MBICITUTEIBLHON JEATeIbHOCTH — AaHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIA W3YUYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJee OCO3HAaHHOTO NOHUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
WCITOJI30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYCCKONW XUMHUHU ISl OOBICHCHHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHUPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUEThl MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEIMYMH (Macca, O0BbEM Tra3oB, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XHMUYECKHUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM M
MPOU3BOJICTBEHHON JEATEIbHOCTH YEeJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEII[ECTB, UCTIOIb30BATh MOJYYCHHBIC 3HAHUS JIJIsl PUHATHS TPAMOTHBIX pElICHUMN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYCCKANW DKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHE CBOWCTB OPTraHUYECKHX
BCI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICO/ICPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O0e3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
PE3yNbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATh WX JIOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecO00pa3HOro MoBeACHUsI B OBbITY U
TPYJOBOM NIEATEIbHOCTH B IIEJIIX COXPAHEHUS CBOETO 370pPOBbS, OKpPYXKarollen
IPUPOIHON Cpefibl U JOCTUXKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;
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OCO3HAaBaTh ONACHOCTh TOKCHYECKOTO JIEUCTBUS Ha >KHUBBIC OPTaHU3MBI
oTnpeeEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIci nmokazarens [TJIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH I€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadaTeiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1auei.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJLI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYECHUH YCTONYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPruHu, B OOECIEUCHHH PAllMOHAJIBLHOIO MPHUPOOIOIL30BaHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO W TMPHUPOIHOMN

cpene;
BJIQJICHHEC  CHCTEMOM  XUMHYECKMX  3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUEe IMOHATHS — XHMHYECKHH 3JCMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajeld, HOH,
MOJIEKYJId, BQJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHas, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasg pEIIETKa, XUMHYECKas peakius, PpacTBOp, JJIECKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJICKTPOJMTUYECKAsT JAUCCOLMAIUSA, CTENEHb JHUCCOLMAIINH,
BOJIOPOJHBIN IIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIIOBOK 3 deKT
XAMHUYECKON PEaKIUH, CKOPOCTh XUMUUYECKOW PEaKIMHi, XUMUUYECKOE PABHOBECUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJMTHUYECKON TUCCOIUAIMH, TMEPUOANUECCKUN
3akoH [[.1. MenperneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MPEBPAICHUS] YHEPTUHM MPU XUMHYECKHUX PEAKIMUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IOHUMAaHUS
MPUYUHHOCTA M CHUCTEMHOCTHM  XMMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJCTABICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HA/IMOJICKYJIIDHOM  YPOBHSIX; NPEACTABICHUS O MEXAHU3MaX XUMHYECKHUX
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peakuui, TEPMOJWHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX  MX
MIPOTEKAHMS, O XUMHUYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(dakToJOTMYECKUe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUU U OE€30MacHOM
VCITOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W NPAKTUYECKON
NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHOUOAX  XUMHUYECKOIO
IIPOU3BO/ICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpPHU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
cocTraBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX pEakKLuH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTIIEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COECIUHEHMSX, BUJ XUMHUECKOM CBSI3U (KOBaJIEHTHA,
VWOHHAs, METaJUINYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTANIMYECKOM pEIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalau3aTropa u
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS W KPUTEPUU ISl KilaccuPpuKauu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOUYECKOTO 3aKoHa /I,
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (QDYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO MNEPHUOIOB
[Tepuomuueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3Ys  TOHATHUSA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opouUTanm», «OCHOBHOE M BO30YXAEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
COCIMHEHUM 10 nepuojgam u rpynmnam llepuoamueckou cucremsl [, .
MeHieneeBa, Bal€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JIEKTPOHHBIX 000JIOYEK;
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chOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JMYHBIX  KJIacCOB,  IMOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX PEAKIUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakuMi  THUAPOIM3a;  PEaKIuil
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YYETOM HX DHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKkIUMu B 3aBHCHUMOCTH OT pPa3JIMYHBIX
(akTOpoB, a TaKXKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOpPMHPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIUH,
JeXallke B OCHOBE NPOMBIIUICEHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe HayyHble MPUHLMIIBI XUMUYECKHMX MPOU3BOJCTB; 1IE€JIE€CO00Pa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHUS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOAbl — HAONIOJEHUE, H3MEPEHHE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJIECHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIMX MECTO B MPUPO/E,
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTH YMEHHUSI MPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
MOHATUM «MacCOBasi JI0JSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MAacchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro s¢dexra
peaKkuuy; 3Ha4eHUs BOJOPOAHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOM CTEMEeHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPONYKTa PEAKLHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JaHO B BHUJE pacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B M30BITKE
(MMeeT TpUMECH); JOJIM BbIXOJA MPOJYKTa pEeaKlHH; OOBEMHBIX OTHOIICHHM
ra3os;
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c(OPMUPOBAHHOCTh YMEHHI: CAMOCTOSITETTFHO IIAHUPOBATH M TPOBOJIUTH
XAMHUYECKAH  OKCIIEPUMEHT  (MPOBEIEHWE  pEaKkIii  HMOHHOTO  OOMeHa,
MIOJITBEPIK/ICHUE KaUeCTBEHHOTO COCTaBa HEOPTAaHMUECKUX BEIIECTB, OMPEICIICHHIE
CpeIbl pacTBOPOB BEIIECTB C IOMOINBIO WHIWKATOPOB, H3YyUYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMH, pEIICHUE
OKCIIEPUMEHTAIBHBIX 3a7ad 1o TemaMm «Metamney u  «Hemeramie») ¢
COOJTFOICHHEM TIpaBWII O€30MacHOr0 oOpalleHus ¢ BEIIECTBAMH M JIa0OpaTOPHBIM
obopynoBanueMm, (HOpMyIUpOBaTh II€b HCCIIENOBAaHUS, TMPEIACTABIATh B
pasnu4yHON (opMe pe3yibTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJII0O/IaTh MPaBUIa TOJIb30BAHUS XUMHUYECKOM
nocynoil u jaboparopHbiM 00OpyJOBaHUEM, OOpalieHusi C BeEIIeCTBaAaMH B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XHUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEILHOCTH B IEJSX COXPAHEHUs CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOTHOU
Cpelbl M JOCTIXKEHHMS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICHCTBUSA Ha KUBBIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, MOHUMAas cMbIch noka3arens 11JIK;

c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMHUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4yHasi U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, IHTepHET U apyrue), KpUTUIECKU
aHAM3UPOBAaTh XMMHUYECKYIO0 WH(OpMaInio, mepepadbaTeiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHOI 3aauei.
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' YTJIEBOIOPOIOB M UX MepepadoTka bubnuorexa PO https://resh.edu.ru
55 ["anorennpounsBoHbIE 4 1 bubnuoreka [{OK https://m.edsoo.ru

' YIIIEBOIOPOIOB BuGnrorexa POIII https://resh.edu.ru

Hroro no paszneny 35

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

bub6 OK https://m.edsoo.r

3.1 Cnuptsl. ®enon 11 1 Hommorexa Il . .
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https://resh.edu.ru/
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https://resh.edu.ru/
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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/

Ypoku
(AKmacc):https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869
bu6mmoreka LIOK https://m.edsoo.ru
bubanorexa POIII https://resh.edu.ru

KapOonunbHbie coeiMHEHUS:

3.2 anpJeruibl 1 KeTonbl. KapOoHOBBIE 21 1

KUCHOTHL. CrioxkHbIe A3GUpHL. JKUpb

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

3.3 VriaeBonsl 9 1

Hroro no pazneny 41

Pa3znea 4. A3oTconepxkamue opraHudecKkue coe{uHeHust

bu6mmoreka LIOK https://m.edsoo.ru
bu6mmorexa POIII https://resh.edu.ru

4.1 AMuHbl. AMUHOKHACIIOTHL. beku 12 1 2

Htoro no paznemny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS

51 BsicokoMoueKyIIsspHbIE 5 1 bu6nuoreka LIOK https://m.edsoo.ru
' COCIMHEHUS bubnuorexa POIII https://resh.edu.ru
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102 4 5
I[TPOI'PAMME
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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://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/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
. bubnunoreka LIOK
Crtpoenue atoma. [lepuoaudeckuii 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. MHOroo0Opasue 1 1 https://m.edsoo.ru
' BEIIIECTB Bbubnuorexa POIII
https://resh.edu.ru
bubmmoteka IIOK
https://m.edsoo.ru
1.3 X 19 1 3
MMHUYECKHE pPEeaKINU Eubanorexa POIII
https://resh.edu.ru
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETaILIbL Bubnuorexa POIII
https://resh.edu.ru
bubnunorexa LIOK
2.2 MerTaisl 23 1 2 https://m.edsoo.ru
Bubnuorexa POIII
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https://resh.edu.ru/
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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 54
Pa3zgen 3. XumMus u ;Ku3HbL
bu6nunorexa LIOK
31 Mertoanl To3HaHUI B XUMUU. XUMUSI U 9 https://m.edsoo.ru
' JKU3Hb Bubmmorexa POIII
https://resh.edu.ru
Hroro mo pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
VYpoxk (Sknacc):
IIpenmer u 3HaUCHHE https://www.yaklass.ru/p/himija/10-
1 OPraHUYeCKON XUMHUH, 1 klass/osnovy-organicheskoi-khimii-
MIPEICTABJICHHE O MHOTO00Opa3uu 6490554/predmet-organicheskoi-
OpraHUYeCKUX COCTUHEHUH khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
DJIEKTPOHHOE CTPOEHUE aTOMa
[Ipesenranus:
yriaepojaa (OCHOBHOE U ) i
R https://infourok.ru/prezentaciya-po-
2 BO30Y)XIEHHOE COCTOSTHHS). 1 o :
B himii-stroenie-atoma-ugleroda-
AJICHTHBIC BO3MOXXHOCTH aTOMa klass-271196.html
yriepoaa
XuMH4ueckas CBA3b B
[Ipezentanus (MHO®OYPOK):
OpPTraHUYECKUX COCTMHECHUSIX. ) ) )
https://infourok.ru/teoriya-stroeniya-
3 MexaHu3Mbl 00pa30BaHUs 1 ) . -
N 5 organicheskih-soedineniy-umk-
KOBAJICHTHOHU Cj?»SBI/I, CITIOCOOBI rudzitis-1651623.html
pa3pbiBa CBsI3ei
4 Teopus cTpoeHUS OPraHUYECKUX 1 Buneoypok: http://school-
coenquHenuil A. M. bytneposa collection.edu.ru/
Buasl uzomepuu: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1 Buneoypok: http://school-

3¢ (heKTH B MOJIEKyax
OpPraHUYECKUX COETMHEHUM

collection.edu.ru/
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IIpencrasnenue o
KJaccu(uKaum u

Ypox(AKnacc):https://www.yaklas
s.ru/p/himija/11-
klass/khimicheskaia-kinetika-

6 3 B 6995740/klassifikatciia-
cluc;ivlgmqec @1 HOMERIIaTypa khimicheskikh-reaktcii-po-raznym-
(v ) OpraHMeCKUX BELIECTB priznakam-6964758/re-beb23620-
c76f-4452-9a2a-15397825f6¢d
7 Knaccugukanus peakuuii B Buneoypok: http://school-
OpPraHUYEeCKOU XUMHUH collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemis
try/10-
8 Cucremarusanus 1 00001IeHNE klass/bvvedenieb/kachestvennyy-i-
3HAHUH 110 TEME kolichestvennyy-sostav-
organicheskih-veschestv-
prosteyshaya-i-molekulyarnaya-
formuly
AJKaHbl: TOMOJIOTHYECKHUH psif,
obmas popmya, HOMEHKIATYpa U
B : http://school-
9 HU30MEPHSI, IIEKTPOHHOE U FACOYPOK tp./ischoo
collection.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI
10 dusnyeckue u XUMUYECKHE Buneoypok: http://school-
CBOMCTBA aJIKAHOB collection.edu.ru/
HaxoxaeHnne aqkaHoB B IPUPOJIE. B . htto:ffschol
11 CriocoObI nostyueHust u MACOYPOK: THLISCIO0L
collection.edu.ru/
MPUMEHEHUE aTKaHOB
12 Huknoankansl: o0mias popmya, Buneoypok: http://school-

HOMCHKIJIaTypa U U30MCpusl,

collection.edu.ru/
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

O0COOEHHOCTH CTPOEHHUS U
XMUMHYECKUX CBOMCTB, CIIOCOOBI
HOJTYYeHHS U IPUMEHEHHUE

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyna, HOMEHKIIATYpA,
IIEKTPOHHOE U

Buneoypok: http://school-

13 :
MIPOCTPAHCTBEHHOE CTPOCHUE collection.edu.ru/
MoJiekyn. CTpyKTypHasi ¥ L1C-

TpaHC-U30MEPHsI ATTKEHOB
Pemenne pac4€THbIX 3314 HA
OIIpEeNIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHUIECKOTO
Buneoypok: http://school-
14 BELIECTBA [10 MACCOBBLIM JIOJISIM .
collection.edu.ru/
aTOMOB DJIEMEHTOB, BXOIAIIUX B
ero coctaB. Cucremaruzauus u
000011IeHrEe 3HAHU 10 TEME
dusnuecKkue 1 XUMHUECKUE
N Buneoypok: http://school-
15 cBOICcTBa ankeHoB. [IpaBuio i
collection.edu.ru/
MapkOoBHHKOBa

16 CnocoOsl nonydeHus u Buneoypok: http://school-
IIPUMEHEHHE aJIKEHOB collection.edu.ru/
Pemenue pacu€THbix 3a/1a4 Ha

17 OnpeAeeHue MOJIEKYJIIPHOU Buneoypok: http://school-
(bOopMyJITBI OPraHUYECKOTO collection.edu.ru/
BElIeCTBa
[Ipaktuueckas padbora Ne 1 mo

" Buneoypok: http://school-

18 teme "[loydueHne >THIIeHa U

M3y4eHUE €ro CBOUCTB"

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

AJKaMeHbl: CONPsHKEHHBIE,

19 U30JIMPOBAHHBIE, Buneoypok: http://school-
KyMyn#upoBaHHbIe. OCOOCHHOCTH collection.edu.ru/
3IEKTPOHHOTO CTPOCHUS

20 XHUMHYECKUE CBOMCTBA Buneoypok: http://school-
CONPSKEHHBIX TUECHOB collection.edu.ru/

21 CnocoOsI 1oTydeHus u Buneoypok: http://school-
MPUMEHEHNE AJIKAJUEHOB collection.edu.ru/
AJIKUHBI: TOMOJIOTUYECKHUH PSJI,
oOuras popmysa, HOMEHKIIATYpa,

opwy. P Buneoypok: http://school-
22 3JICKTPOHHOE U i
collection.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA
N Buneoypok: http://school-

23 XHUMHYECKUE CBONCTBA aJIKMHOB ACOYP

collection.edu.ru/

24 KauecTBeHHBIE peaKkIMK Ha Buneoypok: http://school-
TPOWHYIO CBS3b collection.edu.ru/

o5 CniocoOsl nony4eHus u Buneoypok: http://school-
IIPUMEHEHUE aJIKUHOB collection.edu.ru/

26 Pemenue 3agau: pacu€rsl o Buneoypok: http://school-
YPaBHEHUIO XUMUYECKON pEAKIIUHI collection.edu.ru/

97 Cucremarusanus U 00001eHne Buneoypok: http://school-
3HAHUM 110 TEME collection.edu.ru/

ApeHBI: TOMOJIOTHYECKUH P,
oOmras popmyna, HOMEHKIATypa.
opwy. P Buneoypok: http://school-
28 DIIEKTPOHHOE U

MPOCTPAHCTBECHHOC CTPOCHUC
MOJICKYJI OcH30I1a U TOJIyOJ1a, ux

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

¢du3nveckre CBONCTBA

XUMHYECKUE CBOMCTBA apEHOB:

Buneoypok: http://school-

29 i
pEAKLUU 3aMEILCHUS collection.edu.ru/
XHUMHYECKUE CBOMCTBA aPEHOB:
Buneoypok: http://school-
30 PEeaKIMK MPUCOSANHEHUS, .
collection.edu.ru/
OKHCJICHHE TOMOJIOTOB OeH3071a
31 Oco0eHHOCTH XUMHYECKUX Buneoypok: http://school-
CBOMCTB CTHUpOJIa collection.edu.ru/
Pemenne pacu€THbIX 3a1a4 HA
32 ONpeAeICHUE MOJIEKYJIIPHOU Buneoypok: http://school-
(GopMyITBI OPraHUIECKOTO collection.edu.ru/
BELIECTBA
33 CniocoOslI nony4eHus u Buneoypok: http://school-
IIPUMEHEHHE apEHOB collection.edu.ru/
['eHeTnyeckas cBSI3b MEXKIY
Buneoypok: http://school-
34 pa3IMYHBIMU KJIacCaMu i
collection.edu.ru/
YIJIEBOIOPOAOB
Pacuérel no ypaBHEeHUsIM
35 XAMHYECKHUX PEaKIUM. Buneoypok: http://school-
Cucremaru3zanus 1 000011eHNe collection.edu.ru/
3HAHUMU 110 TeME
36 [Ipuponnsiii ra3. IlomyTHbie Buneoypok: http://school-
He(TSHBIC Ta3bl collection.edu.ru/
37 KameHHbI#1 yroib 1 NpOIyKTHI €r0 Buneoypok: http://school-
nepepaboTKu collection.edu.ru/
HedTb 1 ciocobs! € B htto:/ischool
nuaeoypok: http://school-
38 nepepabotku. [lpumenenune ACOYP

IPOAYKTOB NEpepadoTKU HEPTH

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

I'enernueckas CBA3b MEXKIY

Buneoypok: http://school-

39 Pa3IMYHBIMH KJIacCaMH .

collection.edu.ru/
YIJI€BOIOPOOB
l'anorenonponsBoHbIE

40 YTJIEBOAOPOIOB: 3JIEKTPOHHOE Buneoypok: http://school-
CTPOEHUE; PEAKLIUH 3aMEILICHUS collection.edu.ru/
rajioreHa
JleWicTBue 1Ieo4uei Ha
raJOreHIPOU3BOIHBIC.

N Buneoypok: http://school-

41 Bzaumopneiicterue i

collection.edu.ru/
JUTAIOTCHAIKAHOB C MarHUEM U
IUHKOM
CucremaTtu3zanus u 0000IIeHHE
. Buneoypok: http://school-

42 3HaHUU 0 pa3aeny i

" ; collection.edu.ru/
YrieBo1opoasl

43 KonrponbHas pabora no reme Buneoypok: http://school-
"VYrneBonopoasr" collection.edu.ru/
[IpenenbHbIE OIHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKUH A,

44 oOmrast popmyna, CTpoeHUE Buneoypok: http://school-
MOJIEKYJI, U30MEPHS, collection.edu.ru/
HOMEHKJIaTypa, Kiaccuduxams,
¢duznyeckue cBoicTBa
XUMHUYECKUE CBOWCTBA

Buneoypok: http://school-

45 MpeAeNIbHBIX OJJHOATOMHBIX .

collection.edu.ru/
CIIUPTOB
46 CrniocoOsl nosydeHus u Buneoypok: http://school-

MPUMCHCHUC OJHOATOMHBIX

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

CIIUPTOB

I[TpocTeie 3¢hupsl: HOMEHKIIATYpa
U U30MepHUs, 0COOCHHOCTH

Buneoypok: http://school-

47 .
(U3NIECKUX U XUMUYECKUX collection.edu.ru/
CBONCTB
MHoroaromMHbie COUPTHI:

48 STWJICHTJIMKOJIb U TJIMLEPUH, UX Buneoypok: http://school-
du3nUeckre 1 XUMHIECKHE collection.edu.ru/
CBOMCTBA
CrniocoOblI nony4eHus u

Buneoypok: http://school-

49 MPUMEHEHNE MHOTOATOMHBIX i

collection.edu.ru/
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIbI,
N Buneoypok: http://school-
50 (du3HYEeCKre CBOMCTBA. .
collection.edu.ru/
TokcuuHOCTH PeHomna
. Buneoypok: http://school-

51 XuMHuecKue cBoicTBa (eHoIa ACOYP

collection.edu.ru/

59 CnocoOsl nonydeHus u Buneoypok: http://school-
npUMeHeHue GpeHona collection.edu.ru/
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTaIBHBIX Buneoypok: http://school-
3a1a4 o teme "CrupThel U collection.edu.ru/
¢deHnomnsr"

54 Cucremarusanus U 00001IeHne Buneoypok: http://school-
3HAHWM 110 TeEME collection.edu.ru/
AnbAeTuabl U KETOHBI:

Buneoypok: http://school-

55 IIEKTPOHHOE CTPOEHUE

KapOOHUJIBHOM TPYTIIIbI;

collection.edu.ru/
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TOMOJIOTHYECKUE PSI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

AJIBI[CFI/II[BI 1 KCTOHBI:

Buneoypok: http://school-

56 M3UUYECKUE CBOMCTBA; peaKluu i
¢ P collection.edu.ru/
MPUCOCTUHECHUS
Peakuuu oxucnenus u
Buneoypok: http://school-
o7 KaueCTBEHHbIE PEaKIINU i
collection.edu.ru/
aJbJACTUJIOB U KETOHOB
58 CniocoOblI MoTy4eHus albIeTHI0B Buneoypok: http://school-
1 KETOHOB collection.edu.ru/
OaHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, Buneoypok: http://school-
0COOEHHOCTH CTPOEHHUS UX collection.edu.ru/
MOJIEKYI
H3oMepus u HOMEHKIIaTypa
Buneoypok: http://school-
60 KapOOHOBBIX KHCIIOT, HX i
. collection.edu.ru/
dbuznyeckue cBoiicTa
XUMHUYECKUE CBOMCTBA
Buneoypok: http://school-
61 MpPEACIIbHBIX OJJTHOOCHOBHBIX i
collection.edu.ru/
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOH KHUCIIOTBI. Buneoypok: http://school-
MHoroo6pa3ue kKapOOHOBBIX collection.edu.ru/
KHUCJIOT
Oco0eHHOCTH CBOCTB:
Buneoypok: http://school-
63 HEMpeAeNIbHBIX 1 ApOMaTUYECKUX

KapOOHOBBIX, TUKaPOOHOBBIX,

collection.edu.ru/
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenyu BBICIINX
KapOOHOBBIX KUCIIOT

[ToHATHE O IPOU3BOAHBIX

Buneoypok: http://school-

64 .
KapOOHOBBIX KUCIIOT collection.edu.ru/

65 CnocoObI 1oydeHus u Buneoypok: http://school-
MIPUMEHEHHE KapOOHOBBIX KUCIIOT collection.edu.ru/
CrnoxHnble 3¢upsl:

66 TrOMOJIOTHUECKUH psif, o01as Buneoypok: http://school-
dbopmyna, uzomepus u collection.edu.ru/
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE Buneoypok: http://school-
cBOiicTBa 3(hUpOB collection.edu.ru/
Pemenne pacy€THbIX 3a1a4: 1O
YPaBHEHUIO XUMUYECKOU

Buneoypok: http://school-

68 peaknuu, Ha ONpe/IeIICHIe .

o collection.edu.ru/
MOJIEKYJISIPHON (OpMYJIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.

69 Pemenne skcnepuMeHTaIBHBIX Buneoypok: http://school-
3a1a4 o Teme "KapOoHoBbie collection.edu.ru/
KUcI0Thl. CrioxxHbIe 3PUpHI"

20 XKupsr: crpoenue, puznveckue u Buneoypok: http://school-
XUMHYECKHE CBOMCTBA (THAPOIIN3) collection.edu.ru/
OcoOeHHOCTH CBOWCTB JKUPOB,

71 COZIepKAIIUX OCTATKH Buneoypok: http://school-

HENPEIENIbHBIX JKUPHBIX KHCIIOT.
Kupsl B mpupone

collection.edu.ru/

44



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

Mpr1a Kak cOJIM BBICIHIUX

Kap6OHOBBIX KHCJIOT, UX MOIOIIECC

Buneoypok: http://school-

12 nericteue. [lorsarue o .
collection.edu.ru/
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsA3b
73 YTJIEBOJOPOAOB U Buneoypok: http://school-
KHUCJIOPOJCOACPKAIINX collection.edu.ru/
OpPraHMYECKUX BEIIECTB
Ypok
(AKnacc):https://www.yaklass.ru/p/
74 Pacuétel o ypaBHEeHUAM himija/10-klass/uglevodorody-
XUMHYECKUX peaKIui 6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-
6892051
Ypok
CucremaTu3anus u 0000IIeHNE .
75 . (POII):https://resh.edu.ru/subject/|
3HaHUU 10 TEME
esson/6148/
OO01mas xapakTepucTHKa
JIEBOJIOB U Kiaccuukarms YpoK
76 yrneBo 0B (MOHO-, - I (POII):https://resh.edu.ru/subject/|
yr g da esson/6150/
MoJIMCaxapubl)
Momnocaxapupsl: pu3nuecKkue Ypok
77 CBOICTBA U HaXOXJACHUE B (POL):https://resh.edu.ru/subject/I
npuponae esson/6150/
[IpuMeHeHne TIII0KO3bI, €€ B < httn://school
78 3HaueHHUE B KU3HEAEATECILHOCTH HACOYpOK. MUP./ISCOOL

OopraHu3Ma

collection.edu.ru/
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Jucaxapuapl: caxapo3a, MajJbTo3a
u nakto3a. HaxoxneHue B

Buneoypok:

79
MPUPOJAE U MPUMEHEHUE https://youtu.be/cpVKIfm7nlk
JIMCaXapuIOB
[Tonucaxapuasl: cTpoeHue
Ypok
MaKpOMOJIEKY, (PU3NIECKHE U .
80 UMIECKIe CRONCTEA (POILI):https://resh.edu.ru/subject/I
’ esson/5413/start/150714/
MIPUMEHEHUE
[Ipesentanus
(MH®OYPOK):https://infourok.ru/
[TonsiTHE 00 HCKYCCTBEHHBIX g —
81 prezentaciya-po-tehnologii-
BOJIOKHAX . X . .
himicheskie-volokna-iskusstvennie-
i-sinteticheskie-3985000.html
Pemrenne pacyeTHBIX 337124 HA
82 omnpeaesieHue J0JIM BbIX0O/1a Buneoypok: http://school-
MIPOJYKTa PEAKLUUA OT collection.edu.ru/
TEOPETUIECCKH BO3MOXHOTO
Buneoypok: http://school-
CucremMaru3aiuys 1 000011eHNE .
83 . collection.edu.ru/ Penry
3HAHUH 10 pa3ael .
pasaey EI'D:https://ege.sdamgia.ru/
KonTposabHas pabora no teme
84 "Kucnopoiconepsxamniiue Pemry EI'D:https://ege.sdamgia.ru/
OpraHUYeCcKHe coequHEeHus"
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001Iast B htto:/ischool
: ://school-
85 dbopmyia, u3oMepus, aeoypor: NEP.ISCNO0E

HOMEHKJIaTypa U (pU3NYecKue
CBOMCTBA

collection.edu.ru/
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XUMHYECKHE CBOUCTBA

Ypox(AKnacc):https://www.yaklas
s.ru/p/himija/10-
klass/azotsoderzhashchie-

86 .
anmu(aTHIeCKUX aMHHOB soedineniia-
6852270/aromaticheskie-aminy-
anilin-6851421
Buneoypok
AHWITHH: CTPOGHHE AHHITHHA (MHTEPYPOK):https://interneturo
87 0COBEHHOCTH X IMUMECKIX ’ k.ru/lesson/chemistry/10-
CBOMCTE AHILTIHA klass/aminy/osobennosti-svoystv-
T anilina-poluchenie-i-primenenie-
aminov
CriocoObI mosryueHust 1
B :http://school-
88 npUMEHEeHHE au(paTHIECKIX COI/IIIIGE Z)izﬁ(;l;u u/
aAMHHOB o
AMUHOKHUCIIOTHI: HOMEHKJIATypa 1 v
. poK
uzomepus, (pu3nuecKrue CBOMCTBA. )
89 pui, (POIL):https://resh.edu.ru/subject/I
OTI[GJ'II)HI)IG MMpeaACTAaBUTECIIN O- esson/4743/
AMHUHOKHUCIIOT
XUMHUYECKUE CBONCTBA
AMUHOKHCIIOT, UX OMOJIOTUYECKOE YpoK
90 ’ (POII):https://resh.edu.ru/subject/|
3HaueHue aMHHOKHCTIOT. CHHTE3
esson/4743/
U TUAPOJIN3 IETITUAOB
benku kak nmpupoHbIe YpoK
01 pup (PBILI):https://resh.edu.ru/subject/
MOJIUMEPBI; CTPYKTYPhI OEJIKOB esson/4743/
Ypok
92 XUMHYECKHE CBOMCTBA OEJIKOB (POL):https://resh.edu.ru/subject/|

esson/4743/
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A3zoTcoaepikaiue
TeTePOIUKIMYECKIE COCTMHCHUSI.

Ypox (POIII):

93 https://resh.edu.ru/subject/lesson/62
HyxknenHoBbIE KUCIOTHI: COCTaB, 96/
CTPOCHHE U OMOoJIOTHYecKas pojb T
[IpaxTuueckas padora Ne 4.
94 Pemienne skciepuMeHTAIBHBIX
3aj1a4 1o teme "A30TcoaepKaline
OpPraHUYEeCKHE COCTUHEHUS"
95 TI'opoBas nmpomexyrounas
aTTecTalnus: KOHTPOJIbHAs paboTa
[TpakTuueckas paborta Ne 5.
96 Pemenue skcniepuMeHTaIbHBIX Buneoypok:http://school-
3ama4y 1mo reMe "Pacrio3naBanue collection.edu.ru/
OpPTraHUYECKUX COCTUHECHUI"
OCHOBHBIE TTOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
. Buneoypox:http://school-
97 COEIMHEHUN U METOIBI UX .
collection.edu.ru/
CHHTE3a —II0JINMEpHU3aIus U
[MOJINKOH IE€HCALIIS
Ypok
Ilmactmaccel. YTunuzanus u P )
98 HepenaGorka mhiacTiKa (POII):https://resh.edu.ru/subject/|
pep esson/6095/
Ypok
(AKnacc):https://www.yaklass.ru/p/
DacToMepbl: HaTypaJIbHbIN himija/10- .
99 klass/vysokomolekuliarnye-

CUHTCTUYCCKUC KaAYyIYKHU. Pes3una

soedineniia-vms-
6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-
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Bouiokna: HarypanbHbIe,

HNCKYCCTBCHHBIC, CHHTCTHYCCKHC.

polimerov-6874539

Buneoypok: http://school-

100 1 i
[Tonumeps! crienranbHOTO collection.edu.ru/
Ha3HAYCHHUS
[IpaxTuueckas padora Ne 6.

101 Pemenne skciepuMeHTAIBHBIX 1 Buneoypok: http://school-
3a7a4 1o Teme "Pacno3HaBaHue collection.edu.ru/
IJIaCTMACC ¥ BOJIOKOH"

O06o001IeHe U CUCTEMaTH3alIs

102 M3YyYEHHOT0 MaTepHualia Mo TeMe 1 Buneoypok: http://school-
"BbICOKOMOJIEKYIISIPHbBIE collection.edu.ru/
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KoHnTpoJbHbie IIpakTnyeckune
n/n Bcero U3Y4YEeHUS o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoTshI
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnmnoreka HOK
Xumuueckui aneMeHT. M30Tonsl https://myschool.edu.ru/
CtpoeHue 3IIeKTPOHHBIX VYpok
2 000JI04€K aTOMOB, KBAHTOBHIE 1 (POL):https://resh.edu.ru/subject/I
qyucia esson/6479/
Ypok (Hudposas
Knaccupukanus XuMUIECKHX 6ubmroTeka):https://app.onlinesch
3 3JIEMEHTOB (S-, p-, d-, f- 1 ool-1.ru/11-
3JIEMEHTHI) klass/himiya/periodicheskaya-
sistema-himichesk1/article
Ypox(AKnacc):https://www.yaklas
s.ru/p/himija/11-klass/osnovnye-
PacnipeienieHue 3JI€KTPOHOB TI0 boniatiia-i-zakony-khimii-
4 1 6931691/kharakteristika-
ATOMHBIM OpOUTATISIM -
khimicheskogo-elementa-po-ego-
polozheniiu-v-periodiches_-
6585752
DIIeKTPOHHBIE KOH(DUTYypaIliin
P Quryp bubmmoteka IIOK
5) aTOMOB DJIEMEHTOB B OCHOBHOM U 1
" https://myschool.edu.ru/
BO30YXIEHHOM COCTOSTHUH
6 DJeKTpOHHbIE KOHPUTYpaIH 1 bubnuorexa [IOK
HMOHOB. DJIEKTPOOTPUIIATETHLHOCTh https://myschool.edu.ru/
7 [lepronnueckuii 3aKOH U 1 Buneoypok:http://school-

HCpI/IOI[I/ILICCKaSI cucrema

collection.edu.ru/
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://myschool.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMHUYECKUX 3jiemMeHToB J[. 1.
MeHneneeBa, CBI3b C
COBPEMEHHOM TEOpPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMCHTOB

Buneoypok:http://school-

8 1 00pa3yeMbIX UMH IIPOCTHIX U i
pasy P collection.edu.ru/
CJIO’KHBIX BEIIECTB 110 rpyInam u
nepuoaam
9 Cucremaru3anus 1 00001IeHne bubnunoreka LIOK
3HAHUU 110 TEME https://myschool.edu.ru/
Buapl XuMHUYEeCKOM CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
. Buneoypok:http://school-
10 KOBAJICHTHOM CBsi3u. Bogopoanas .
collection.edu.ru/
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aNMMOJICHCTBHSA
BaneHTHOCTE U BaJICHTHBIC
BO3MO>XHOCTH aTOMOB. CBS3b Ypok
11 AIIEKTPOHHOU CTPYKTYPBI (POII):https://resh.edu.ru/subject/|
MOJIEKYJI C UX TEOMETPHUYECKUM esson/6332/
CTPOCHHEM
IIpencraBienns 0 KOMIUIEKCHBIX
bubnmorexa LIOK
12 COEIUHEHHUAX: COCTaB U
https://myschool.edu.ru/
HOMEHKJIaTypa
BemectBa MonekyasipHOro 1
13 HEMOJIEKYJIIPHOTO CTPOCHUS. Buneoypox:http://school-

TuIbl KPUCTATUIMYECKUX PEMIETOK
U CBOMCTBA BEILIECTB

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

[TonsATHE O AUCTIEPCHBIX

Buneoypok:http://school-

14 cucreMax. [IpencraBnenue o .
collection.edu.ru/
KOJUIOUTHBIX PacTBOpPax
Hcrunnble pacTBOpSL:
Ypok
HACBHIIIIEHHBIC U HEHACKIIIICHHEIE, )
15 ACTEODIMOCTL (POI0):https://resh.edu.ru/subject/|
P P ' esson/4939/
Kpucramnoruapars
[Ipesentanus
(MH®OYPOK):https://infourok.ru/
Crioco0bI BEIpaKEHUS . - .
16 COHLICHTDALII DACTEODOR prezentaciya-po-himii-rastvori-
HeHTpatuH b P sposobi-virazheniya-koncentracii-
rastvora-i-veschestva-2507208.html
Pemenue 3amau ¢
MCII0JIb30BaHUEM TIOHATUN Pemry EI'O:https://ege.sdamgia.ru/
17 "MaccoBas J10J151 paCTBOPEHHOTO Buneoypok:http://school-
BelecTsa", "MospHas collection.edu.ru/
KOHIIeHTpanus"
18 Knaccudukaius 1 HoMeHKIaTypa Buneoypok: http://school-
HEOPraHUYECKUX BELIECTB collection.edu.ru/
Buneoypok
(MHTEPYPOK):https://interneturo
CucremMaru3aiuys 1 000011IeHNE k.ru/lesson/(_:h_eml_strv/ 11 ]
19 . klass/bklassifikaciya-himicheskih-
3HAHUM MO TeMe . e o
reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-
effekt-himicheskih-reaktsiy
KonTponrHas pabora o Temam
20 "CtpoeHne aToma. Pemry EI'D:https://ege.sdamgia.ru/

[Tepuoauueckuii 3aK0H U
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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://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://ege.sdamgia.ru/

21

22

23

24

IIepuoanueckas cucrema
XHUMHUYECKHX dj1eMeHToB 1. 1.
MenneneeBa", "CtpoeHue
BelecTBa. MHOrooopasue
BeIleCTB"

Knaccudukanuss XUMHIeCKHX
peaKkuuii B HEOPraHMYECKOU U
OPraHMYeCKON XUMHH. 3aKOH
COXPaHEHUS MaCChl BEUIECTB;
3aKOH COXpaHEHUS U
MIPEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

TemnoBbie 3G HEKTH XUMUYECKHX
peakuuii. Tepmoxummuyeckne
ypaBHEHUS

Beluncnenus no ypaBHeHUAM
XUMUYECKHUX PEaKLIUN U
TEPMOXHMHUYECKUM YPABHEHUAM

CKOpOCTh XUMUYECKOHN PEAKIINH,
€€ 3aBUCUMOCTB OT Pa3JIMYHbIX
¢dakropoB. Katanus u
KaTaJn3aTophl

Ypok
(POL):https://resh.edu.ru/subject/I
esson/4938/

Ypok(AKnacce):https://www.yaklas
s.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740/teplovoi-effekt-
khimicheskoi-reaktcii-
termokhimicheskie-uravneniia-
6964761

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

VYpoxk (Ludposas
oubnmoreka):https://app.onlinesch
ool-1.ru/11-klass/himiya/skorost-
himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-
klass/himiya/obratimost-
himicheskih-reakcijl/article
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.ru/
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article

T'omorennsie u reTCPOrCHHLIC

Buneoypok:http://school-

25 i
peakuuu collection.edu.ru/
[Ipaxtuueckas padora Ne 1 mo

26 TeMe "BiusiHue pa3nuyHbIX Buneoypok: http://school-
($akTOpOB HA CKOPOCTH collection.edu.ru/
XUMUYECKOU peakiuu"

OOpatumbie 1 HEOOpATUMBIC
Buneoypok: http://school-
27 peakuuu. XuMHUECKOe i
collection.edu.ru/
paBHOBeEcCHE
[TpakTuueckast padota Ne 2 o

28 Teme "BiusiHue pa3anyHbIX Buneoypok: http://school-
(bakTOpOB Ha MOJOKEHHE collection.edu.ru/
XUMHYECKOI0 paBHOBecUA"

DNEKTPOIUTHYECKAS

29 nuccoruanyst. CHIbHBIE U ClIa0bIe Buneoypok: http://school-
91eKTponThl. CTENEeHb collection.edu.ru/
JUCCOIMAlIN
HNonHoe npou3BeieHNe BOIBI.

30 Cpena BOAHBIX pacTBOPOB. Buneoypok: http://school-
Bonoponnsriit mokazarens (pH) collection.edu.ru/
pacTBopa
I'maponus coneit. Peakuuu,

31 IPOTEKAIONIHE B PACTBOPAX Buneoypok: http://school-

P P P collection.edu.ru/
AJIEKTPOIUTOB
MpaxTiaeckas paGora Ne 3 1o Ypox(f_IK_J_Iacc):https://www.vaklas
" s.ru/p/himija/11-
32 TeMe "XHUMHUYEeCKUE peakivy B

pacTBopax dJIEKTPOJUTOB"

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

OKHUCITUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIHH.

printcip-le-shatele-6984763

bubnunorexa LIOK

33 BaxHelire okucIuTenu u https://myschool.edu.ru/
BOCCTaHOBUTEIH

34 Merton 371eKTpOHHOTO bubmmoreka [JOK
(97IEKTOHHO-MOHHOTO0) Oaanca https://myschool.edu.ru/

35 DIIEKTPOJIN3 PaCTBOPOB U bubnnoreka [JOK
pacIuIaBOB BEILIECTB https://myschool.edu.ru/

36 Pentenue 3a1a4 pa3nuyHbIX TUIIOB Pewmry EI'D:https://ege.sdamgia.ru/

37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Pemry EI'D:https://ege.sdamgia.ru/
Cucremaruzanus U 00001IeHne

38 3HaHU 10 TeMe " XUMUYECKue
peakun"

39 Konrponbnas pabora no Teme Pemry EI'O:https://ege.sdamgia.ru/
"Xumnueckue peakuuu"
[TonoxxeHne HeMETAIIIOB B
[Iepnoanueckoii cucreme
XUMHYECKHX AemeHToB JI. M. Ypok

40 MeHnpieneeBa 1 0COOEHHOCTH (POL):https://resh.edu.ru/subject/|
CTPOEHUS UX aTOMOB. esson/5939/
PusnyecKue CBOKMCTBA
HEMETAaJIOB
Annotponusi HeMeTauioB (Ha Ypok

41 IIpUMeEpe KUCIOPOa, CEPHI, (POL):https://resh.edu.ru/subject/|
docdopa u yriaepona) esson/5939/

42 Bonopoxa: nonyuenue, Buneoypoxk:http://school-

(1)I/I3I/I‘-IeCKI/Ie U XUMHUYCCKHUEC

collection.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

cBoiicTBa. ['mapuasl

["aoreHbl: HaXOXKACHHE B
PHUPOJIC, CIIOCOOBI MOTYICHHSI,

Buneoypok:http://school-

43 .
¢du3nvecKkre 1 XUMHYECKHE collection.edu.ru/
CBOICTBA
I"anorenoBoiopoabl. Baxknenue
Buneoypok:http://school-
44 KHCIJIOPOJICOACPIKAIIIIE .
collection.edu.ru/
COCMHCHMS TaJIOTCHOB
JlaGopaTopHbie 1
MIPOMBIIIUICHHBIE CITOCOOBI
Buneoypok:http://school-
45 MOJTyYEHUS TaJIOTEHOB. i
collection.edu.ru/
[IpuMeHeHue raJoreHoB M X
COCJIMHECHU I
[TpakTuueckast pabota No 4.
46 Peienne skcniepuMEHTaIBHBIX Pemry EI'O:https://ege.sdamgia.ru/
3a7a4 no teme "l'ajoreHsr"
Kucnopon: nmabopatopHsie u
MIPOMBIIIJICHHBIE CTIOCOOBI
47 HOJy4YeHus, pU3nuecKue u bubmorexa LIOK
i ’ . https://myschool.edu.ru/
XUMHYECKUe cBoicTBa. O30H.
[IpuMeHeHne KUCIopo/ia U 030Ha
bubmmoteka IIOK
48 OKCHUIBI U IEPOKCUJIBI
A P s https://myschool.edu.ru/
[Ipesenranus
(MH®OYPOK):https://infourok.ru/
49 Pemenue 3ama4u pa3auvIHBIX THTIOB i 5 .
prezentaciya-sera-i-ee-soedineniya-
klassi-825447.html
50 Cepa: Hax0XJICHHE B IPUPOJIC, bubnuotexa [JOK
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https://ege.sdamgia.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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CHOCOOBI OTYYEHUs, PU3NIECKUE
U XMMUYECKHE CBOWCTBA

https://myschool.edu.ru/

bubnunorexa LIOK
51 CepoBo1opoa, CyIb(PuIbI
POBOZOPOLL, CY LU https://myschool.edu.ru/
Kucnopoaconepxamiue
52 COGI[I/IPII)CHI/ISI CepLI OcobeHHOCTH bubmorexa [IOK
B E) ’ https://myschool.edu.ru/
CBOMCTB CEpHON KHCIIOTHI
[TpakTuueckas paborta Ne 5.
PeIHeHI/Ie SKCIICPUMCHTAJIbHBIX .

53 "p < Pemry EI'D:https://ege.sdamgia.ru/
3azna4 o teme "Cepa u eé
coeauHeHHs"

A30T: HaX0XACHUE B IPUPOJIC,

54 CIIOCOOBI TIONTyYeHUs!, PUINICCKUE Buneoypok:http://school-
1 XUMHYECKHE CBOMCTRA. collection.edu.ru/
AMMMaK, HUTPUABI
Kucnopoacoaepxamre

P P Buneoypok:http://school-

55 coeauHenus azota. OCOOEHHOCTH :

. . collection.edu.ru/
CBOMCTB a30THOM KHUCIIOTHI
[TpumeneHue a3oTa u ero

N Buneoypok:http://school-
56 coeIrHEeHU. A30THBIC .
collection.edu.ru/

ynoopeHus
®ochop: HaxoKAEeHUE B IPUPOJIE,

57 CIOCOOBI MONTyueHusl, pu3nyeckue Buneoypox:http://school-
1 XUMHYECKHE CBOMCTRA. collection.edu.ru/
®ocounsl u pochun
Oxcuasl dhocdopa

$ocopa, Buaeoypok:http:/school-
58 docdopcoaepkaniue KHCIOTH.

Comu ¢hochopHON KHCITOTHI

collection.edu.ru/
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[Mpumenenne docdopa u ero

Buneoypok:http://school-

59 coenuHeHuil. DocopHbie i
A $op collection.edu.ru/
yao0peHus
[IpakTuueckas padora Ne 6.
60 Pemienne skciepuMeHTAIBHBIX Buneoypok:http://school-
3anad o Teme "A30T u pocdop u collection.edu.ru/
Ux coequHeHus"
Yraepoa: HaX0XKICHUE B
IpUPOJIE, AITIOTPOITHBIE
61 MI:())l[pI/I(bI/IKaIII/II/I' E)I/BI/IquKI/Ie u buGnuorexa LIOK
=y https://myschool.edu.ru/
XUMHUYECKHUE CBOWCTBA,
pUMEHEHUE
Oxkcun yriaepona(ll), oxcun
62 e OI}IIZU\% (OJI)I)HaH KHCIIOTa bubmmorexa [IOK
yInep . https:/myschool.edu.ru/
u e€ conu
63 Pewienne 3ana4d pa3snau4HbIX TUIIOB Pemry EI'O:https://ege.sdamgia.ru/
Kpemunii: HaxoxaeHue B
64 IpUpPOJE, CIIOCOOBI NOTYUYEHUS, Buneoypok:http://school-
buznyecKre 1 XUMUYECKHE collection.edu.ru/
CBOMCTBA
65 Oxkcua kpemuausi(1V), kpemaueBas Buneoypok:http://school-
KHCJIOTa, CHITMKATEI collection.edu.ru/
[IpuMeHeHre KpeMHHS U eT0
. Buneoypoxk:http://school-
66 coequnennii. CTEKI0, €ro i
collection.edu.ru/
MOJTy4Y€HHUE, BUJIbI CTEKIIa
67 Pewienue 3ana4 pa3an4HbIX TUIIOB Pemry EI'O:https://ege.sdamgia.ru/
68 Cucremarusanus 1 00001eHne but6mmoreka [IOK

3ganni o teMme "Hemerasr"

https://myschool.edu.ru/

58



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://myschool.edu.ru/

KontponpHast pabota o Teme

69 | | Pemry EI'D:https://ege.sdamgia.ru/
Hewmetamibl
AHanu3 pe3yinbTaToB
70 KOHTPOJILHOM paboThl, KOPPEKLIUS Pemry EI'O:https://ege.sdamgia.ru/
(911150
[TonoxxeHre METaIIOB B
[lepuoauueckoit cucteme
71 XUMHAYECKHUX DJIEMEHTOB. Buneoypok:http://school-
OcobeHHOCTH CTPOCHUS collection.edu.ru/
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METaJUIOB
O6mue ¢puznueckue cBOiicTBa B httn:/ischool
:http://school-
72 MeTaioB. [Ipumenenue MACOYPOK-NUD.ESCNO0T
collection.edu.ru/
METAJIJIOB B OBITY ¥ TEXHUKE
73 CmuiaBsl MetauioB. Kopposus VYpox(PDII):https://resh.edu.ru/sub
METAJIJIOB ject/lesson/4961/
74 Pellieie 3a1ad pAsIHIHLX THIOB VYpox(P21I):https://resh.edu.ru/sub
AP ject/lesson/4961/
DNEKTPOXUMHUYECKHUH PsiT
75 an ﬂ)lzcennﬁ MeTaJ‘IJ‘IOE O61me Ypok(POII):https://resh.edu.ru/sub
P - o ject/lesson/4961/
CIIOCOOBI TOTYYEHUS] METATIOB
OO61as xapakTepucTUKa
MeTaiioB |A-Tpymrbl
[Teproauueckoi CUCTEMBI
. VYpox(PDII):https://resh.edu.ru/sub
76 XUMHYECKHX 3J1eMeHToB. HaTpuii

U KaJIuii: MOJIY4YCHHC, (I)I/I3I/I‘-ICCKI/IC
N XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHHUEC IMMPOCTHIX BEHICCTB U

ject/lesson/4961/
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UX COCOUHEHUN

OO61mas xapakTepucTHKa
MmeTaioB ||A-rpymisl
[lepronnueckoit CuCTEMbI
XAMHYECKHUX 3JIEMEHTOB. Maruui

Buneoypok: http://school-

77 . .

Y KaJIbLMW: MOJIyYCHUE, collection.edu.ru/
bu3nyeckrue 1 XUMUUYECKHE

CBOICTBA, IPUMEHEHHUE ITPOCTHIX

BEUIECTB U UX COCANHEHUN

78 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ Buneoypok: http://school-
YCTpaHEHHUS collection.edu.ru/
AJFOMUHUN: TIOJIy4EHHE,

Buneoypok: http://school-

79 du3nveckre 1 XUMHIECKHE i

. collection.edu.ru/
CBOICTBa, IPUMEHEHUE
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCHUIA AIFOMUHMUS, Buneoypok: http://school-
TUAPOKCOKOMIUIEKCHI aTlOMUHMS, collection.edu.ru/

UX IPUMEHEHHE

81 Pewienne 3ana4d pa3snau4HbIX TUIIOB Pemry EI'O:https://ege.sdamgia.ru/
[IpakTuueckas pabora Ne 7.

82 Pemenne skcnepuMeHTaIBHBIX Buneoypok:http://school-
3aja4 1o Teme "MeTaibl collection.edu.ru/
[JIaBHBIX oArpymnm"

OO6mas xapakTepucTHKa

83 METaJUIOB MMOOOYHBIX MOATPYIIIT Buneoypok:http://school-
(B-rpynn) Ilepuonnueckoit collection.edu.ru/
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB

84 Pur3nyecKue 1 XUMHYECKUE Buneoypok:http://school-
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CBOICTBa XpoMa U €ro
COEIMHEHUH, UX TPUMEHEHUE

collection.edu.ru/

Baxkneiime coeIMHEHN

Buneoypok:http://school-

85 mapranua. [lepmanranar xanus, i
. collection.edu.ru/
€ro OKUCIUTEIbHBIE CBOMCTBA
OuznyecKkue 1 XUMUIECKHE
86 CBOICTBA XkeJje3a U ero Buneoypok:http://school-
coequHeHun. [lonyuenne n collection.edu.ru/
MIPUMEHEHHUE CIIJIaBOB XKeJe3a
Ou3nyecKue 1 XUMHUIECKHE
" .. o Buneoypok:http://school-
87 CBOIicTBa MeIH U €€ COeqUHEHUH, .
collection.edu.ru/
UX MPUMEHEHHE
Ou3nyecKue 1 XUMUIECKHE
88 CBOMCTBA LIMHKA U €0 Buneoypok:http://school-
COCJIMHEHUH, UX IPUMEHEHHUE. collection.edu.ru/
['MapOKCOKOMILIEKCHI LIMHKA
[IpakTuueckas pabora Ne 8.
Pemienne skcnepruMeHTaIbHBIX .
89 "p Peury EI'D:https://ege.sdamgia.ru/
3a1a4 o teme "MeTaibl
no0oYHbBIX moArpymm"”
90 Pemienue 3agayu pa3auvyHBIX TUTIOB Pemry ET'O:https://ege.sdamgia.ru/
O06o0011eHre U cucTeMaTHu3alus
91 U3Y4YEHHOI'0 MaTepuala 1o TemMe Pemry EI'O:https://ege.sdamgia.ru/
"Merayuer"
KonTpomnpHas pabota mo Teme .
92 " P " P Pemry EI'D:https://ege.sdamgia.ru/
Meraubl
AHanm3 pe3yiabTaToB .
93 pesy Pemry EI'D:https://ege.sdamgia.ru/

KOHTPOJIbHON paboThl, KOPPEKIIHS
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(01105001008

Ponp xumuu B o0ecieueHun
YCTOMYMBOTO Pa3BUTHUSA

Buneoypok:http://school-

94 yenoBedecTBa. [lonstue o i
collection.edu.ru/
Hay4YHBIX METOJIaX HCCIIEIOBAHUS
BEIIIECTB
Hay4nble mpuHITATIBI
OpraHU3aIi XUMHYECKOTO
Buneoypok:http://school-
95 npou3BoacTBa. [IpombinieHHBIE i
. collection.edu.ru/
CIOCOOBI MOMYUYECHUS BAXKHEHIIINX
BEIIIECTB
XHUMHYECKOE 3arps3HEHUE
OKpYKaIOILIEH Cpelibl U €ro
Py P bubmuoreka [IOK
96 MOCIEACTBHSI. XUMHS U 3T0POBHE
https://myschool.edu.ru/
yenoBeka. JIekapCcTBEHHBIE
cpencTBa
97 ["'ogoBas mpoMexyTodHast bubmuoreka [IOK
aTTecTalus: KOHTpoJbHas paboTa https://myschool.edu.ru/
Xumus numu. Poiab XuMuu B
. Buneoypok:http://school-
98 obecreuyeHnH MUIIEeBON i
collection.edu.ru/
0e30MacHOCTH
99 Kocmernueckue u napdromepHbie bubmuoreka [IOK
cpeacrtsa. beitoBas xumus https://myschool.edu.ru/
XHUMHS B CTPOUTEIIBCTBE.
. bubmuoreka [{OK
100 Baxwneiimme cTpouTeabHbIE U
https://myschool.edu.ru/
KOHCTPYKITMOHHBIE MaTepUAIIBI
101 XHUMHS B CEIbCKOM XO3SIHCTBE. Buneoypok:http://school-

OpI‘aHI/I‘-IeCKI/IC U MUHCPAJIbHLIC

collection.edu.ru/
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ynoopeHus

102

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bub6nmoreka [IOK
https://myschool.edu.ru/
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 kimace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nox penakmueit Jlyanna B.B., OOmecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

2. Xumus, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Ipo3noB A.A., Jlynun B.B.;
noa peaakumeit Jlyamna B.B., O0mecTBo ¢ orpaHnyeHHONH OTBETCTBEHHOCTHIO

«IPOD®A»; AxmmonepHoe obmectBo «M3marenbctBo  «IIpocBemnienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. Ky3nenoBa, H. E., Jleskun A.H. 3agaunuk nmo xumuu. 10-11 kmacc / H.E.
KysnenmoBa, A.H. Jlekun. - M.: Benrana-I'padp, 2022. - 146 c.
2.Epemun, B. B. Meroauueckoe nocodue xk yueoHuky B. B. Epemuna, H. E.
Kysbmenko, B. U. Tepennna u ap. «Xumus. YriuyoneHHbIH ypoBeHb». 11 kiacc /
B. B. Epemun, A. A. [poznos, 1. B. Epemuna, B. . Maxouuna, O. IO.
CumonoBa, 3. K. KepumoB. — M. : [poda, 2018. — 423 c. : wun
3. Epemun B. B., Ky3pmenko H. E. COopHUK 33124 ¥ yNpaKHEHUN M0 XUMHU:
IIKOJIbHBIN KypcC. — M.: DK3aMeH, 2008.
Kysemenko H. E., Epemun B. B., IlonkoB B. A. Hawana xumun. — M.:

JlaGoparopus 3nanui, 2016.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. Vpok (POIII) https://resh.edu.ru

2. (SIKuacc) https://www.yaklass.ru

(98}

. Buneoypox (MHTEPYPOK): https://interneturok.ru

4. Ipesenrarus (Muadoypok) https://infourok.ru

W

. bubmnoreka I{OK https://m.edsoo.ru

N

. IIpe3enTanus (3uanuno) https://znanio.ru
7. Pemry EI'D: https://ege.sdamgia.ru/

8. ¥Ypok : https://urok.1sept.ru

9. Ypok, npezerranuu:https://multiurok.ru

10. Ypok(®OKCDOP):https://foxfo
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