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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHOI o0OpasoBaTenbHON MIPOTPaMMBI CpeIHEeTo o01ero
obpazoBanusi(POIl COO), npeacraBneHHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CrTparerun pa3BUTHS BocnUTaHus B Pocculickoil
denepanuu Ha niepuoj 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIyOJIEHHOTO HW3YYEHUsI 3aHUMAaET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoduibHOrO0 00y4YeHHs, MPU3BAHO OOecneunTh 00Ie00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiuy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COLMYME, a TAKXKe IS
MPOJOIKEHUS O0yUEeHHS B OpraHuU3alugax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme mno XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  WHTEpIPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nonoxkeHusimu I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHHUS M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUU (QYHKIINH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peaju3alusi KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O UENAX, COACPKaHWHU, OOIIell cTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHS OOYyYaIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoTo B paMKax KOHKPETHOTO MpOoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OMpeNieJIiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COAEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOTOBOM arTecTtani B (OpME E€IUHOT0 TOCYyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1t yriyOJI€HHOTO N3YUEHUS XUMUH:



e YCTAaHAaBIMBAET WHBAPHAHTHOE MPEAMETHOE COJIEp)KaHue, 00sA3aTeIbHOe
JUIsL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mperycMaTpUBacT
pacrmpejiefiecHie W CTPYKTYpPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e HaéT NMpPUMEpPHOE paclpeesieHne y4eOHOrOo BPEMEHH, PEKOMEHIyeMOIo
JUISL U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCJIEIOBATEIbHOCTh HW3YYEHHUS y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIPEIMETHBIX W
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJay U3y4eHHUs MpeaMeTa
Ha yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTENbHOMN
MPOrPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
yueOHO-TI03HABATENbHBIX  JCHCTBUIM  00ydaromerocs IO OCBOCHHUIO
COJIEp KaHMs IIPEeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPHAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOTo MpeameTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTBUM € KoOHUeNTyaidbHbIMH mnoJiokeHusmMu @PIroOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cUCTEME
nuddepeHupoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUsS HANpaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYyYEHUS  XUMHUYECKOIo
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XMMHUYECKUX JHUCUUIUIMH B By3aX M OpPraHU3AlMSIX CPETHETr0 NMpodecCHOHANIbHOIO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  paclIUpeHue U  YIrIyOJeHHe TEeOpeTHYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduib
oOy4eHMsl, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
o0Opa3zoBaHus B OpraHuzaiusix npodeccuoHabHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnnaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI  CpPEAHEro 0O0Iero oOpa30BaHHS



U3ydeHUe ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE€ Ha pELICHHE 3aJay
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOyYarolluMxcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYa IbHBIX YMEHUM, YMEHHM pallMOHATU3alui y4eOHOTO Tpyla U
OO0OOIIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIONIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnu moaxoa0oB K 0TOOpY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nojokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yUyeHUS MpeAMETA.

OcHoBy coaepkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs IpeaMera. JTa CUCTEMa
3HAHWI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE [OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJBIIUNA 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Yy4EeHMs IpeaMera oOecredeHa
BO3MOXXKHOCTh 3HAUUTEJIBHOTO YBEIMYEHUS O0O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJMHEHUU HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS
IPEACTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJCTABICHUSAX O CTPOCHUU aromMa. XMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanus. M3yuenue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpPOBAHMEM  TpPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX Ipoleccax M 3JEKTPOJIU3€E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoidl XMMHUU MHPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3JIEKTPOHHBIX d(dekTax,
O B3aMMHOM BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpPEeIEHHOTO poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K OOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIEC IIpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUMU MpeaMeTa JJis KJIaCCOB XUMHUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT cjaenaH Ha OOIIHOCTh



METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsipHasi Teopusi B (U3HKE), 3aKOHBI COXpaHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, 3JEKTPOJIM3a, IPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa Uil KIIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumusi. B aTOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb i Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOWM BXOJST, K MPUMEPY, TaKHUe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIOUABI, OCJIKH, YTIEBOAbI, HYKJIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnumane ¢GopMHpoBaHHS OCHOB HAyYHOI'O MHUPOBO33PEHUS, OCBOCHHS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpEeJAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHBIE MpeaMeTsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Xe, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7a4yeil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpeiroiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEHIEHUH  MpoOjeM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJMLMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCreYeHnr palMoOHaJIbHOTO MPUPOJONONIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphbl YEJIOBEKAa, a TaKXKe JKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUX B OCHOBE XUMMUYECKOU
COCTaBJISIIOLICH eCTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
MOHATUH, 3aKOHOB U TEOPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O



CTPOEHMU BEIIECTBA HA Pa3HbIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HaJAMOJIEKYJSIPHOM, O  TEpPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHMSI XUMUYECKUX pEaklui, O
XMMHYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 OOLINX
HAyYHBIX PUHLHUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

dopmupoBaHue y o0yJaromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN 71 OOBSICHEHUS
KIIIOYEBBIX MW U MPOOJEeM COBPEMEHHON XWMHUH, IJISI OOBSICHEHUSA U
IPOrHO3UPOBAHMSl SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOLY;
I'PaMOTHOT'O pElIeHUsI MPOOJIEM, CBA3AHHBIX C XUMHUEH, IPOrHO3UPOBAHMS,
aHaJIM3a U OLICHKH C TIO3ULMH 9KOJIOTrMYECKON 0€30MMacHOCTH MOCIECTBUI
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAHUEM U  MNEepepadOTKON
BELIECTB;

yrayOjJeHue  MpEeACTABICHHM O  HAy4yHbIX  METOJax  I[O3HaHuS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLUX MECTO B
IPUPOAE, B MPAKTUYECKON EATEIBHOCTH U IIOBCETHEBHOW KU3HU.

B nnane pcaiM3anuu IMCPBOOUCPCAHBIX BOCIHUTATCIIBHBIX W PA3BUBAIOIIUX

(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUH

npeaMera «XuUMHS» Ha  yrIyOJN€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh

IPUOOPETAIOT TaKUE LIEJU U 3a4a4H, KakK:

BOCIIUTaHWE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIIO W CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHSI
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHUIO YCTIEIITHON MPO(ECCHOHATBLHON U 00IIECTBEHHOU IS TEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATEIBbHOCTH.



OO11ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YyUCHHUS] XUMUU HA YTIyOJICHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gaca B HeJemIo).



COAEPXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS. BasleHTHBIE BO3MOXXHOCTM aToMa YIJepojaa. XHWMHUYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOHTasei
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOU CBsI3M (OOMEHHBIN W JOHOPHO-
aKLENTOpHbINM). TUOBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OnuHapHasi, ABOMHAs U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYyJax
oprannyeckux BemiecTB. IloHsTHe o0 CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHenut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYECKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHA,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIE AP(EKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUI (MHIYyKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o kKinaccupuKaMK oOpraHuyeckux BeunlecTB. lloHatue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHnasibHbIE Ha3BaHUSs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy M Kiaccu(UKaIMs OpraHndyeckux peakuuid. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINHA B OPTaHUYECKON XUMUMU.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HaKOMJIeHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, ONBITHl MO IPEBPALICHUI0 OPraHUYECKHUX BEIIECTB INPHU HATPEBAHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENCH MOJEKYJ
OpTraHWYECKUX BEILIECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorudeckuil psij aakaHoB, oOmas ¢popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN AlIKaHOB, SP -



ruOpuan3anys aTOMHBIX opOuTanei yriaepoaa, c-cBs3b. DuU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHU3ME PEAKIMN paJuKaIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢hopmyna, HOMEHKIATypa 1 uzomepus. OcobeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IUKJIOTEeKCaH) HUKI0oaNKaHOB. CrocoObl MOJy4YeHHs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKEHOB, Sp°-
ruOpUIM3alysl aTOMHBIX OpOWTalleld yriepoaa, - U m-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU NPUCOEAUHEHUS, 3aMEIIEHUs B O.-MIOJIOKEHUE
IpU JBOMHOM CBSI3M, MOJMMepu3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiiuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJIYYCHHS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMYyYEHUS U TPUMEHEHUE ATKAJUEHOB.

Anxunbl. ['oMonmoruueckuii psii alKUHOB, 0011ast Gopmyiia, HOMEHKIIaTypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUUMU  MPUCOCAUHEHHUS, JUMEpHU3aAlUUU U
TpUMEpPH3aLMHU, OKHCIIeHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
U IPUMEHEHUE aJIKUHOB.

ApoMaTHyYeCcKuEe YTrieBOJOPObl (apeHsl). ['oMoOJIOrHuecKuil psifi apeHOB,
oOmrast hopMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJIeKyIbl OeH3ona. dusnyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, PEaklMd MPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOUIEM JICUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
THAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMUYECKUX CBOUCTB cTupota. [lomumepusanus ctuposna. CriocoObl OTydeHHS U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii Ta3. [lonmyTHele HedTIHBIC Ta3bl. HegTh u € mpoucxoxaeHue.
Kamennslit yrosib 1 npoayKTsl ero nepepadorku. CrocooOsl nepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKHUIl), pUPOPMUHT, MUPOJIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKAY PAa3IMYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHME TaJOrEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYILY, HUTPOTPYINNy, IUAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TraJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pacTtBopa miénoyn. B3auMoaelcTBUE NHUrajlOreHalKaHOB C MarHME€M W IUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSAX. Hcnons3oBaHue
rajoreHNPOU3BOAHBIX YTJIEBOJIOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBPAILCHUI:
u3ydeHue (GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccOB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJiis, B3aUMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOEe OOHapyX)eHUE
yIJIEpoa ¥ BOAOPOJIa B OPraHUYECKUX BEHIECTBAX, IOJYYECHHE OTHUIICHA H
M3YYEHHUE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoyueKiusaMu «HedTb» u «Yromby», ¢
oOpa3liaMy TUIaCTMAacC, KaydykKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYJI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:kamue opraHndecKue coeJMHeHH.

[IpenenbHbie oAgHOATOMHBIE CHUPTBHL. CTpoeHue MoOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonoruveckuil psan, obmas QopMmyna, U30MepHs,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJaMH CIHUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONbL W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3aUMOJICICTBUE C OpPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIE



cnuptel. [IpencraBieHne o MexaHU3ME PEAKIMI HYKICO(PHUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3m denoBeka. C(CrnocoObl TOMy4YEeHUS] W HPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@enos. CTpoeHHME MOJEKYNBI, B3aMMHOE BIIMSHHME TUIAPOKCOTPYIIIBI U
oenszonpHOrO sigpa. dusmueckue cBoicTBa (PeHona. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco0sI osryueHus: U npuMeHenue geromna. GenondopmanpaeruaHas cMoa.

KapOoHWIIbHBIE COETUHEHHS] — ATIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTMYECKUE psilibl aJIbJETUI0B U KETOHOB, 00Ias
dopMyna, mzomMepuss U HOMEHKJIaTypa. DU3MUEeCKHUEe CBOMCTBA aNbAETUIOB U
KETOHOB. XMMHYECKHE CBOMCTBA  QJIBJIETUIAOB W  KETOHOB:  PEaKkUHH
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKLUN Ha AJIbETH/IbI.
CriocoObl OJy4eHHS M IPUMEHEHHE allbJETHJI0B U KETOHOB.

OAHOOCHOBHBIE TTpeIeNbHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepus u HomeHkatypa. @usndeckue cBocTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBS3M MEXIy
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCHOTHL. [loHSATME O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl MOMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas Gopmyna, HU30MEpHUs H
HOMEHKJIaTtypa. Pu3nyecKue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW M
HIETIOYHOM Cpene.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOJIH3 B
KHUCIJION U 1enoYHou cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPHAIIMX OCTATKU
HEIPENENIbHBIX )KUPHBIX KACIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JAeiCTBUE.

OOwas xapakrepucThka yriaeBoaoB. Kinaccudukanus yrineBoaoB (MOHO-, H-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTeEs.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus



nucaxapunoB. Haxoxaenne B npupoae n npuMenenue. [lommcaxapuael: kpaxmann,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEeJUTr003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOJI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: TMApPOJIN3, KaYeCTBEHHAas PEeakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3BI: TUIAPOJIN3, MOTyYyeHHEe >PHUpPOB eUT0a03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII HIENK).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
PaCTBOPUMOCTD PA3INYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B AJIBJIETU] HAa PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruibl (C THAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakuuss raunepuHa €
ruapokcusiom Meau(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneicTBue
KpaxMaJla ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a1ad 1o TeMaMm «CHupTel U
denonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAUHEHM.

AMMHBI — OpraHMYECKUe MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
anu(paTUYecKue M apoOMAaTHYECKHE; IEPBUYHbIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKkys, oOumas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psiaa. CTpoeHue
aHwIMHa. B3anMHOe BiIMsSTHUE TPYMI aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwiMH. CriocoObl
MOJIyYeHUs] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonydyeHue aHwiIMHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAenbHbIE IPEACTABUTENHN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3NYecKkue CBOWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHHM, peakuus MOJMKOHACHCAlUU, oOpa3oBaHHE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepbl. llepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OeikoB. XUMHYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OeNKOB NMPH HArpeBaHHUM, I[BETHHIE



peakiun Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcofepkallue  opraHuyeckde — coeauHeHus’» U «Pacmo3zHaBaHue
OpPraHUYECKUX COCAUHEHUINY.

BbicokoMouteKy IsIpHbIE COeTHHEHMNS .

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALIUU, CPEIHSST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHECHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETaKpWIaAT, MOJUKapOOHATHI,
noJidTUIECHTepePTanar). Y Thin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJIap,
AIIEKTPOIIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALCHUN:
O3HAaKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrble 3agaun.

Haxoxnenue MonekyiasipHOW ¢GOpMysibl OPraHMYECKOTO0 COCAUHEHUS 10
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHMS 1Mo Macce (00béMy)
MPOJYKTOB CroOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WUIW MCXOJHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIU CIIOCOOOB
MOJTyYeHHUsI, OMpeeieHue JO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BaHWE KaK OOIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATUH, TPHUHATHIX B OTACIBHBIX IIPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
TEeOpHsi, 3aKOH, aHalu3, CUHTE3, KIaccUupUKalus, HaOIIOJCHUE, HU3MEPECHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.



®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHS, CKOPOCTb, IHEPTHI,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MeTaboH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIM U TeTEpOTPO(PHBIA THIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, HObIXaHWE, OCNKHW, VYIJIEBOIbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mosne3Hbie HCKOTIaeMbIE, TOTUIHRO.

TexHoJIOTUs: THUIIEBbIE MPOAYKTHI, OCHOBHI PaIllMOHAJIBLHOIO IHUTaHMUS,
MOIOIIIME CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX saep. XuMudeckui snemeHt. M3oromnbsl. CtpoeHune
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukanys XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacrmpeneicHue SJIGKTPOHOB 10 AaTOMHBIM — OpPOMTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTbD.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.N. MenneneeBa. CB43b NEpUOIAYECKOr0 3aKOHA U [lepronueckor CHCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ TepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUecKass CBSI3b. BHJIBI XMMHUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAasd,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON CBA3U. KparHeie cBsizu. BomoponHasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJIA).



[IpencraBneHre 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUN.
[loHATHE O KOOPAMHAMOHHON XUMUHU.

BemiectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTaJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucremax. Mctunable pactBopsl. lIpencraBnenue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacCTBOPOB:
MaccoBasi JOJIsI BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelmeHnnsie u
HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraninoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuBHAIIbHbBIE
Ha3BaHM OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4ecKou
XUMHH. 3aKOH COXPAaHEHHUS MAacCChl BEHIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TeraoBbie 23p(HEKThl XUMUUECKUX PEAKIIUM.
TepMoxuMuYeCcKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peakiluy, €€ 3aBUCUMOCTh OT Pa3IU4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCcHsA. DakKTOpbI, BIMSAIONIME HA TOJOKEHUE XHUMHUYECKOIO
PABHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLEHTPALMHU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanus. CuibHble W CIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienovyHasi. Bomopoausiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUS.
BakHeiilllne OKHMCIMTEIM W BOCCTAaHOBUTENU. MeTol 3JeKTpOHHOro OaliaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKeHue NEepOKCcHZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUTMYECKUX PEMIETOK, IPOBEICHUE PEAKITNi MOHHOTO 0OMEHa, OTIpeIeIICHNE
Cpeabpl PacTBOPOB C IMOMOIIBIO WHIAWKATOPOB, HW3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOM pEaKIUU U TMOJOKEHHE XHUMHYECKOTO
paBHOBECHS.

Heopranuueckass xuMus.

[Tonoxenne HemerauioB B llepuoguueckon cucreMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndecKue



CBOMCTBAa HEMETANIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpPE KUCIOPOAa, CEphl,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, guznueckue M XUMUYECKHE CBOWMCTBA: PEaKUUU C
METallaMM M HEMeTaJUlaMH, BOCCTAaHOBHUTENIbHbIE CBOHCTBA. [ HMIpuibl
TomMBHBIC AIIEMEHTHI.

["amorensl. Haxoxxnenue B mpupone, COCOObI MONydeHUs, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelme KUCIOpoACcoIepKalline
COEMHEHHsI TayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rasioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3on. JlabopaTopHble U NPOMBILIUICHHBIE CIIOCOOBI TMOMYyYEHHUS
kuciopona. Ouznyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxneHnue B TpupoJie, CHOCOOBI MONy4YeHUs, (DU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOM KUCIOTHL. [IpumMeHenue cepbl U e€ COeTMHEHUMN.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHIBI a30Ta. A30THCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObI MONy4YeHUs, (PU3MUECKUE U
xumuueckue cBoictBa. Dochunasl u ¢dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenunHeHuilt. Pochopubie
ynoOpeHus.

VYrinepoa, HaxoXJAeHUE B NOpUpoje. AJUIOTPONHBIE MOIUDHUKAIUY.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpOCThIX BEIMIECTB, OOPA30BAHHBIX YTJIEPOIOM, U €T0
COEMHECHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MoiydeHus, Gu3U4ecKue u
xumuueckue cpoiictBa. Oxcuna kpeMHus(IV), kpeMHHeBas KUCIOTA, CUIIUKATHI.
[Ipumenenue kpeMHus 1 ero coenHeHuil. CTEKI10, €ro MoxydeHue, BUAbI CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoanueckon CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OC0OEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OOmue
¢usnyeckne cBoicTBa MeTawioB. [lpuMeHeHnWe MeTa/ioB B OBITY W TEXHHKE.
CrmuiaBel METANIOB.



DNEeKTPOXUMHUUYECKUNH psAn  HampspDkeHuid MetauioB.  OOmme  crmocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, NUPOMETAJUTYPIUS,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3alUThI OT
KOPPO3UHU.

OOmast xapakrepuctuka MeTtamioB [A-rpynnsl [lepuonnyeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, (¢U3MYECKUE U
XUMHAYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

OOmas xapakrepuctuka MmetaioB IIA-rpymnmer Ileprogudeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KalblUUW: TOJydyeHHue, (QU3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTBHIX BEIIECTB M HUX COCAMHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJroMuHUI: noydeHue, pU3ndeckrue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeauHeHud. AMdoTepHble CBOWCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0o4HbIX mnoarpynn (b-rpymnm)
Ileproguyeckor CUCTEMBI XUMUYECKUX HIEMEHTOB.

duznueckre U XMMAYECKHE CBOMCTBA XpoMa M €ro coeAuHeHuil. OKCcuael u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatel u auxpomarsl, UX
OKHCIIUTEINIbHBIE CBOWCTBA. [lonyueHnne u npumMeHeHne xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHila ¥ €ro COEIWHCHUU.
Baxwneiimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckue U XMMHUYECKHUE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Tomyuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennHeHuu. [loyuenue u
MIPUMEHEHUE MEIU U €€ COSUHEHU.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCH/IA [INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [puMenenune
IIUHKA U €r0 COeAUHCHUM.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
u3ydyeHue oOpas3loB HEMETaJUIOB, TOpeHHue cepbl, Gocdopa, xenesa, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCICTBUE
HIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX METAJJIOB C BOJIOM (BO3MOXHO HCIOIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
¥ KAaTHOHbl METAJUIOB, B3aUMOJEWCTBUE THIPOKCUIOB AIIOMUHUSA M LHMHKA C
pacTBOpaMM KHCJIOT U IIEJIO0YEH, PEIICHUE DKCIEPUMEHTAIBHBIX 3a4a4 [0 TEMaM



«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSN»,
«Mertanibl MIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHSA U KM3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [loHsTue
O Hay4YHBIX METOAAaxX IIO3HAHUS M METOJMOJOTMHA HAy4YHOIO HCCIIEIOBAHUS.
HayuHble TpUHIMITBI OpraHru3alluy XMMUYECKOTO Npon3BoACTBa. [[pombinieHHbIE
CHIOCOOBI MOTYYeHHs BaXKHEHIIIMX BEIIECTB (Ha MpUMeEpEe MPOU3BOCTBA aMMHUaKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbIuIeHHBIE CITOCOOBI MOIYYEHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia
MCIMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUH METULIMHBI.

XuMus THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIE J00aBKU. Pojib xuMuu B
oOecIieueHUH IUIIEBOIT OE€30IIaCHOCTH.

KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
YKU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eToH).

XuMus B CEJIbCKOM X03icTBE. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMEHHBIE KOHCTPYKIMOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepnanel 1 anekTpoHuKky. HaHoTexHONMOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BElIeCTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIHH BEILECTB,
Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMa, KOJMYECTBA BELIECTBA) MPOJYKTa
peaKkIuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCCOBOM JOJIEH pPacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHICHTPAIIMM BEUIECTBA B pPACTBOpPE, [OJM BBIXOAA NPOAYKTAa PEAKUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBS3ed TpW  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHM, MPUHATHIX B OTACIBHBIX
IpEAMETax €CTECTBEHHO-HAYYHOT O IIUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3A,
TEOpHsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCHu(PUKaIUs, MePUOJTUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJIC]Ib, MOJICIMPOBAHUE.

®dusrka: Marepus, MHKPOMHp, MaKpOMHpP, aTOM, 3JICKTPOH, IIPOTOH,
HEHTPOH, NOH, U30TOIBI, PATUOAKTHBHOCTD, MOJICKYJIa, SHEPTETUICCKUI YPOBEHD,
BEILIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE BEUIECTBA, WJACAIbHBIN Ta3,
(du3HYECKre BEITMYNHBI, ¢IMHALIBI H3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHus3M, 3KOCUCTeMa, Onocdepa, MeTadoIm3M, MaKpo-
U MUKPODJIEMCHTHI, OCJIKH, JKUPHI, YIICBOABI, HYKJICHHOBBIC KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC MCKOTAeMbIE, TOILIUBO,
pPECYpPCHI.

TexHOJNIOTHS: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPrHUsl, CTPOUTEIbHBIC
MaTepHabl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUITIEBAS ITPOMBIIIUICHHOCTD,
dapmareBTHIECKAS MIPOMBIIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX
IperapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB, 3JICKTPOHHAs
IIPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMMHWHU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI  CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TpPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOTIPE/ICTICHUI0; HAJIMYKE MOTUBAIUU K
OOyYeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIMMXCA PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJU4Yue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpPhl; CIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUA MOpeaMeTa «XUMHSD» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOM JEATEIbHOCTH
oOyyJaromuxcsi B MpoLeCCe peain3alui 00pa30BaTeIIbHON eI TEIIBHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIBHOCTH
oOyyJarommxcsi B MPOIECcce pean3anuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAJIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATCIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENILHBIX 3a/1a4, BBITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAydYHOMY HacCJeIUI0
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



UHTEpeCAa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUU U IMOCIEIYIOLIEM
aHanu3e UHQOpMaLMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlMH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMIA HPABCTBEHHBIX U MPABOBBIX HOPM MU C YUETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0pOBOrO0 U 0Oe30macHoro odpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIBHOCTH;

NOHMMAaHHA LEHHOCTU TPaBWJI HMHAWBUIYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM NPAKTHUUECKUX 3a]ad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3auvyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHHUS K TPYY, JIOASAM TpyJla U pe3ysbTataM TPyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKTOpUU
oOpa3oBanus, Oyaymiel MpPoPecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;



MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPE/Ibl;

OCO3HAaHUSI HEOOXOJMMOCTH MCIIOJIb30BAHMS JIOCTIKCHHH XUMHH IS
pelIeHus BOIPOCOB PAllMOHATIBLHOTO IPUPOI0TIOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa JESITETLHOCTH AKOJIOTUYECKOU HanpaBJICHHOCTH, YMEHMUS
PYKOBOACTBOBAThCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJILHOU
MPaKTUKE, CIIOCOOHOCTH ¢ YMEHHS aKTUBHO IIPOTHBOCTOSITH HIEOJIOTHU
xemo(oouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CHeMuUKA XUMHH KakK HayKd, OCO3HaHuUi €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOIbLI U 4YeJOoBeKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXJAEHHOCTH B  0OCOOOW 3HAUMMOCTH XUMHUU JJIsI COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMaHHCTUYECKON HAIPaBJICHHOCTA M BAXXHOW pOJIA B
CO3/JaHMM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHl, B pEHICHUH TJI100abHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, JSHEPreTUYECKOM,
MUIIEBOM M DKOJOTHYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUCHUN
YCIIOBUH YCHENTHOTO TPYJia U SKOJOTHYECKH KOMGMOPTHOM JKM3HU KaXKJIO0ro 4YJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HAHUS JIJIs aHaliM3a M OOBSICHEHUS SBIICHHHM OKPYIKAIOIIEro MUpa U
MPOUCXOAIINX B HEM M3MEHEHUH, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBCKOM AEITEILHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaabHOM
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOUICHAYYHbIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeNU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAYyYHBIA (DAKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JPYTHUE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENbHbIE, KOMMYHUKATHBHEIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4aArOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCITI0JIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yucOHBIC
JICCTBUS B IO3HABATEIILHON U COLIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a3oBble JJOrHYecKmne JeCTBUSI:

CaMOCTOSITeIbHO  (OpMynIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENM JIEeITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThI ACSITEIbHOCTH C ITOCTABJIICHHBIMU LIEISMU;

HCIOJIBb30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBIICHUU;

BBIOMpaTh OCHOBAHWSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKIIHIM;



YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuy — TMpU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeICTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUSA BEIIECTB M XUMHUYECKHX
peaKkuuu;

(GOopMyIMpPOBAThH LIEJIN U 3a/1a4U UCCIIEIOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IMYHbIX
METO/I0OB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPECTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEITPOTUBOPEYHBOCTb;

bopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHbIE METOJbI MIPU TMOUCKE U
orObope wuHPOpMaLMKM, HEOOXOJMMOM [IJIi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npUOOpETaTh OIBIT KMCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XAMHUYECKON WHQOpMAIUeii: TPUMEHATh MEXNpeaAMeTHbIe ((pu3udeckne u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINMYCCKUC CPCACTBA HATJTIATHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CY}KIIaeMOI>'I TCMBI B XO0AC AMUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYJII/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hp@,[UIO)KGHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIBHON JESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJIHEHNUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThl MO UCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaIu3aluyd yueOHOro NpoeKTa, u POpMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3ULUHN B
Xo7ie 00CyX/1eHNs 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

CaMOCTOSATENIFHO IIJITAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEeILHOCTh, ONpenelisas e¢ Iead W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpuT™M JACUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HUCCJENIO0BATENbCKUX 3aja4, BBIOMpaTh HamboJee
b EeKTUBHBIN CMOCO0 MX pemeHuss ¢ y4€TOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJIITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrpaMMBbI [0 XMMUU HA YIiIyOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro 00IIero oO0pa3oBaHMs BKIIOYAIOT CHELM(pUUECKHE
JUIs y4eOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
10 OCBOEHHIO, MHTEPNPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI JAESITEIbHOCTU
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHbIX Y4€OHBIX



CUTyalusAX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3dHHBIX C xumuein. B
nmporpamMme 1O XHMMHHM HPCAMCETHBIC PE3YIbTAThl IIPCACTABIICHBI 110 TIoAaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHbIE pe3yJbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSI»
OTPAXKAOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM HKOJOTHUECKOM, IHEPTETUUECKOU U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHuun PalMOHAIBHOTO
MPUPOOTOIH30BaHUs, B (POPMUPOBAHWU MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIoBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAral0IIMe MOHATUS — XUMHUECKHUI SJIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojouka aroma, s-, P-, O-aToMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMsg AaTOMHBIX opOuTaned, HWOH, MOJIEKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKENET, GyHKIIUMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHbie (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHasi M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIDHBIE COCIMHEHUs; TEOPHUM, 3aKOHBI
(nepuognueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHus OHHEPruu TMpU XUMHUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMAaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKIHUH, TEPMOAUHAMUYECKUX W KHUHETHUYECKHX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aHMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIM U Me30MepHbIN 3¢ dekTol, opueHTanTsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BAaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XHMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, ITepepabOTKU HEPTH);



c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OMMCAHWU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

HCIIOJb30BaTh XUMHUUYECKYI0O CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEILECTB;

COCTaBJISAITh YPAaBHEHHSI XMMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  IMOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OallaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

W3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHU: YCTAHABJIMBATH MPUHAICKHOCTh M3YUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWM, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u nmpuBoauTh TpUBUAIBHBIE HA3BaHUA JJIA OTIEIBHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EHOJ, (QopMalibACTUll, aleTalbACTH, alleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTUHOBAST KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PPYyKTO3a, aHWJIUH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBSI3U B
OPraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOEHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
JIKWHOB, apPOMATHYECKUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJAECTHUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TMOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIHD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PpEaKIU C HCHOJBb30BAHUEM CTPYKTYPHBIX

popmy;



c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COETMHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U -CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mMepepadoTKH W
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBIE orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJISI U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUAIBLHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS M0 OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMU: TIPOBOJAUTH PacCU€Thl MO XHUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCMOIb30BaHUEM (PU3HUYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM XHMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTU YEJIOBEKAa, CBSI3aHHOW ¢  MepepaboTKOM
BEILIECTB, UCMOJb30BATh MOJYYEHHBIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIHSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYyYeHHE W M3YYEHHUE CBOWCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad MO0 PAaclO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM TIPaBUII
O0e3omacHoro oOpalieHusi ¢ BellecTBaMU U JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B pa3lIuyHON (dopme
pE3yAbTaThl SKCHEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;



c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MpPaBHJIa KOJIOTMYECKH 11eJ1ecO000pa3HOro MoBeNCHUsI B OBITY U
TPYIOBOU JEATEIBHOCTH B ILENSAX COXPAHEHHUS CBOETO 3[I0POBBS, OKPYKAKOLIEH
MIPUPOJIHON CPEIBI U IOCTUKEHHUS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JCHUCTBUS HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHNYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHBIN TOUCK
XUMHUYECKON MH(GOpMALINK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nepepadareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1aueH.

11 KUIIACC

[IpenMeTHble pe3yNabTaThl OCBOECHHS Kypca «OOIass M HeopraHudecKas
XUMHS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABA€MOCTH SIBJICHUM NPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHH PAllMOHAJILHOTO MPHUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TMPUPOJHOMN
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraloIIMe TMOHATUS — XUMHYECKHM JJIEMEHT, aToM, SJIpO aToMa,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpuUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIA, BQJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIIEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KPUCTAJUIMYECKasd PEIIETKAa, XUMHYECKas pPEaKkuus, pacTBOpP, JJIECKTPOJIUTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAs JIUCCOLMALUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKINHU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AJICKTPOJUTHUYECKON TUCCOIUAIMM, TEPUOIUUYCCKUN
3akoH J[.1. MenneneeBa, 3aKk0H COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MIPEBPALIEHUS SHEPTUM NPU XUMUUYECKUX PEAKIUAX, 3aKOH IMMOCTOSHCTBA COCTaBa



BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKaIlME B OCHOBE IOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOCHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IIPEICTABICHUS O MEXaHU3Max XHMHYECKHUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
¢dakToNOrUYECKUe CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA IMPH
ONMKMCAHUHY HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMS MCHOJb30BATh XUMUYECKYIO CHUMBOJIUKY IS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUHl XHMUYECKUX  pEakKLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAS,
WOHHAs, METaJUInYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW  pEeETKU
KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMI:  KiIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA [0 UX COCTaBY, XUMHUYECKUE PEAKIIUYU IO PA3IMYHBIM PU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalau3aTtopa u
JIPYTHE); CAMOCTOSITEIbHO BBHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLUH;

c(OpPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUH: XapakTEepPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJIIEMEHTOB IEPBOrO—YETBEPTOIO MEPHOIOB
Ileppnognueckonn  cucremsl  JI.MI.  MenneneeBa,  WUCHOJB3ys  INOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYypPOBHU», «S-, P-, O-aTOMHbIC



opouTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX JJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepumoamueckou cucremsl [, .
MeHieneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTh yYMEHM: XapakTepu3oBaTh (OMUCHIBaTh) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIACCOB, MOATBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMH C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHMTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHWW;  pEeakUMil  THUAPOJIW3a;  PEaKIUi
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB [IUHKA U aJTIOMHUHUS);

c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEAKLIHMM C YUYETOM HMX SHEPIETHUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
M3MEHEHUSI CKOPOCTH XHMHUYECKOM pEakluud B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHSI 101 BIMSIHUEM
BHEIIHUX Bo3aehcTBull (mpuniuin Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE PEaKIIHH,
JeXKalye B OCHOBE INPOMBINUIEHHOTO TOJIYYEHUsS CEPHOM KHCIIOTBHI, aMMHaKa,
oOlllMe HayyHble TMPUHIUIBI XUMHUYECKHUX TMPOU3BOJICTB; I1€I€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLIEHUSI PUCK-TIOJIb3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAY4YHOTO
MO3HAHUA SIBJICHHM NpUpOAbl — HAOIIOICHNE, W3MEPEHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peajbHbIN U MBICJICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUSI TPUMEHSTh 3TU 3HAHUA MIPU YKCIEPUMEHTATILHOM MCCIIEIOBAHUM BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJE,
MIPAKTUYECKOM IEATENBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU,

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3bh XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO EIMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C MCIOJIH30BAHUEM
MOHATHM «MacCoBasi TOJS BEUIECTBA B PAaCTBOPE» M «MOJIAPHAS KOHLIEHTPALUs»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3¢ dexTa
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IMOKAa3aTessl PaCTBOPOB KUCIOT U LIEJIOYEH C



W3BECTHOM CTENEHBIO AMCCOIMAIMK, MacChl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUJIE PacTBOpa C
onpeIeIEHHOW MacCOBOM J10JIe€ll pacTBOPEHHOTO BEIIECTBA WIJIM JJAHO B U30OBITKE
(uMeeT mpUMECH); MOJAM BBIXOJA MPOJYKTA pPEaKIUu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IIJIAHUPOBATh W TMPOBOJHTH
XUMUYECKUA  JKCIEPUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPECICHUE
Cpelbl pPacTBOPOB BEIIECTB C TOMOIIBIO HWHIWKATOPOB, H3YYCHUE BIIUAHUSA
pa3MYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIlICHHE
OKCIIEPUMEHTAJIbHBIX 3a7a4 1o TemaM «Mertawe»y U «Hemeramis»y) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GoOpMyJIUpoOBaTh 1€b HMCCICAOBAHUS, TNPEACTABISATh B
paznuuHON (QopMe pe3ysbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBIIIA MOJb30BAHUS XUMUICCKON
MocyIol M JabopaTOpHBIM O00OpyJOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, H3KOJIOTUYECKH 11€71eCO00pa3HOTrO TMOBEACHUS B OBITY U TPYIAOBOH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKMBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIc noka3arens [1K;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TTOMCK
XUMHUYECKON HH(POpMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-Hay4dHas
JuTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, IHTEpHET 1 Apyrue), KpUTHISCKU
aHaJIM3UPOBATh XUMUUYECKYIO0 MHGPOpMaIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.
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[IpupoHBIE UICTOYHUKHU

bubnmoreka [{OK https://m.edsoo.ru

24 4
JHICBOMOPONOE 1 X Bu6anotexa PALII hitps://resh.edu.ru
nepepaboTka
o5 I"anorennpon3BoIHbIE 4 1 bubmumoreka LIOK https://m.edsoo.ru
' YIJIEBOAOPOJOB bubnmorexa POIII https://resh.edu.ru
Htoro no paznemny 35
Paznea 3. Kucaopoacoaepsxammue opranudyecKkue coeIuHeHust
bu6mmoreka IIOK https://m.edsoo.ru
3.1 ) 11
Crpret. Genon bu6mmorexa POIII https://resh.edu.ru
KapGoHmIbHbIe (}[Knacc):https:/(www.vakl ass.ru/p/himija/9-
S — klass/organi cheskie-veshchestva-
- A g ACTHA - 102302/karbonovye-kisloty-122869
' KCETOHDL. gp OHOBBIC bubmuoteka [{OK https://m.edsoo.ru
KHCIOTBL. LITOAHBIC bu6mmorexa POIII https://resh.edu.ru
a¢upsl. XKupbl
bu6mmoreka IIOK https://m.edsoo.ru
3.3 VrieBoasl 9 1 bubmnorexa POIII https://resh.edu.ru
Uroro no pazgeny 41
Pa3nes 4. A3oTcoaepskaiue OpraHu4ecKue coeJUHEeHH
bu6mmoreka [IOK https://m.edsoo.ru
AMUHBI. AMHHOKHUCIIOTHI.
4.1 12 1 bubnuotexa POIII https://resh.edu.ru
benkn
Wroro no pazmeny 12

Paspnen S. BeicokoMoJIeKy IS pHBIE COCAUHEHHUSA
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5.1 PICOTONOTICKYPHbE 6 Bu6nuoreka POIII https:/resh.edu.ru
COCIMHEHUS
Hroro no pazueny 6
OBUIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME
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11 KIIACC

HaumenoBanue KosmuecTBo yacos
Ne JaexkTpoHHbIe (UU(pOBbHIE)
pa3ieioB U TEM Konrpouabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpaMmMsbI padoThbI padoTbI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aToma.
[Tepuoanueckuit
3aKOH U
bubmuoteka [{OK https://m.edsoo.ru
Ilepuonuueckas
11 9 bubnuorexa POIII https://resh.edu.ru
cucrema
XUMUYECKUX
anemeHToB J[. U.
Menneneena
Crpoenue
bubnuoteka [{OK https://m.edsoo.ru
BEILIECTBA.
12 11 bubnuotexa POIII https://resh.edu.ru
MHuoroo6pasue
BEIIIECTB
bubmuoreka [{OK https://m.edsoo.ru
XuMu4eckue
13 19 3 bubmuorexa POIII https://resh.edu.ru
peakiumn
Hroro no paszneny 39
Paszgen 2. Heopranuueckasi xumusi
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2.2 Merasuist 23 bubmnorexa POIII https://resh.edu.ru
Hroro no pazueny 54
Pa3zgen 3. XumMus u ;Ku3HbL
MeTo 161 TIO3HAHUS bu6mmoreka LIOK https://m.edsoo.ru
3.1 B XUMHHU. XUMUS U 9 bubmuorexa POIII https://resh.edu.ru
’KU3Hb
Htoro no paznemny 9
OBUIEE KOJIMYECTBO
YACOB IIO 102

[TPO'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoanuyecTBO 4acos
Jara
Tema OKa KOHTPOH HpaKTqu nu3yude DJIeKTPOHHBIE ITH OBBIE 00pa30BaTeJbLHBIE PECYPCHI
yp Bce y p uudgp p pecyp
n/ bHbIE CKHe
o HUA
n padoThI padoThI
[Mpesentanus (MHDPOYPOK): https.//infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html Ypox (L{udposas
IIpeaver u oubmmoTeka): https://app.onlineschool -1.ru/10-klass/himiya/predmet-
3Ha4CHNC organi cheskoj-himii 1/article Buneoypox: http://school-collection.edu.ru/
OpraHu1ecKoH Vpoxk (Sknacc): https:.//www.yaklass.ru/p/himija/10-kl ass/osnovy-
XUMWH, 1 organi cheskoi -khimii-6490554/predmet-organi cheskoi-khimii-teoriia-
HPEACTABJICHUE khimicheskogo-stroeniia-organiches -6447217 Buneoypok
0 MHOT000pa3Hu (UnaTepypok): https://interneturok.ru/l esson/chemistry/10-
OpraHn4eCKuX kl ass/bvvedeni eb/predmet-organi cheskoy-himii-rol -organi cheskih-
COCIMHEHUI veschestv-v-zhizni-cheloveka Ypok
(POIL):https://resh.edu.ru/subj ect/lesson/6149/
ODIEKTPOHHOE [IpesenTanums: https://infourok.ru/prezentaciya-po-himii-stroeni e-atoma-
CTPOCHHE aTOMa ugleroda-klass-271196.html Ypoxk (AKmacc):
yriaepoaa https.//www.yaklass.ru/p/himija/10-klass/osnovy-organi cheskoi -khimii -
(ocHOBHOE U 6490554/ sostoi ani e-el ektronov-v-atome-s-p-orbitali-el ektronnai a-
BO30YXIEHHOE 1 konfiguratciia-_-6447220/re-4a9b0f 74-e44d-45aa-9acd-e0ead6dac163
COCTOSIHHS). Buneoypok: http://school-collection.edu.ru/ Buaeoypok
Banentnsie (MHTEPYPOK): https://interneturok.ru/l esson/chemistry/10-
BO3MOKHOCTH klass/bvvedeni eb/el ektronnoe-stroenie-atoma-ugleroda

aToma yriepoja
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Xumudaeckas
CBSI3b B
OpraHUYECKUX
COEIMHEHMIX.
MexaHu3MBbI
00pazoBaHus
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBsA3EH

Buneoypox (MHTEPYPOK):
https.//interneturok.ru/lesson/chemistry/10-

klass/bvvedeni eb/koval entnaya-svyaz-v-organicheskih-soedineniyah
[Tpesenranms MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-
€l ektronnaya-priroda-himi cheskih-svyazey-v-organicheskih-
soedineniyah-3998996.html Buneoypok: http://school-collection.edu.ru/
(AKmacce):https.//www.yaklass.ru/p/himija/10-klass/osnovy-

organi cheskoi-khimii-6490554/khi mi cheskai a-sviaz-v-organi cheskikh-
soedineniiakh-6482959

Buneoypok: http://school-collection.edu.ru/ Buaeoypok
(Mutepypox): https.//interneturok.ru/book/chemistry/10-

klass/organi cheskaya-himiya-10-klass-rudzitis-g-e# Ypoxk (Sxiacc):
https:.//www.yaklass.ru/p/himijal/10-klass/osnovy-organi cheskoi -khimii-

Teopus 6490554/ sostoi ani e-el ektronov-v-atome-s-p-orbitali-el ektronnaia-
CTPOEHUSA konfiguratciia-_-6447220
OpraHUYEeCKUX https.//www.yakl ass.ru/p/himija/10-klass/osnovy-organi cheskoi-khimii-
coeuHEHUH A. 6490554/ predmet-organi cheskoi-khimii-teoriia-khi mi cheskogo-stroeniia-
M. Bytneposa organiches -6447217 Ypok (Lludposas
6ubmroreka): https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article [Tpezentanus (MHO®OYPOK):
https://infourok.ru/teoriya-stroeniya-organi cheskih-soedi neniy-umk-
rudzitis-1651623.html
Bupr uaeoypok: http://school-collection.edu.ru/ Ypoxk (IKnacc):
U30MEPUU: https.//www.yaklass.ru/p/himija/10-klass/osnovy-organi cheskoi -khimii-
CTPYKTYypHas, 6490554/i zomeriiarizomery-6490525 [pe3entarus (MHOOYPOK):
MPOCTPAHCTBEHH https:.//infourok.ru/prezentaci ya-po-hi mii-na-temu-izomeriya-klass-
ast. 1959959.html Buaeoypox (MHTEPYPOK):
DJIEKTPOHHBIE https.//interneturok.ru/l esson/chemistry/10-klass/bvvedeni eb/izomeriya-

a¢ ekt B

vidy-izomerii-strukturnaya-izomeriya-geometri cheskaya-opticheskaya
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MOJIEKYJIax

OpraHUYECKUX
COETMHEHUN

Buneoypok: http://school-collection.edu.ru/ Buaeoypok
lpencraBnenue (MHTEPYPOK): https://interneturok.ru/l esson/chemistry/10-
0 klass/bvvedeni eb/klassifikatsi ya-organi cheskih-soedineniy Ypoxk
KJIacCHUKALNN (AKmacc): https:.//www.yaklass.ru/p/himija/10-klass/osnovy-
u organi cheskoi -khi mii-6490554/kl assifikatcii a-organi cheskikh-veshchestv-
CUCTeMaTHYeCKa

s HOMEHKJIaTypa

6447504 TIpe3eHTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-kl assifikaciya-

(IUPAC) organi cheski h-soedineniy-497334.html
OpraHUYECKUX https://infourok.ru/prezentaciya-nomenklatura-organi cheskih-soedinenij -
BEIIIECTB 5322147.html
Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https:.//www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kraccudbuxamms Ki heti ka-6995740/kl assifikatciia-khi mi cheskikh-reaktcii-po-raznym-
peakuuii B priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢d
. [Tpesentanus (MHOOYPOK): https://infourok.ru/oporniy-konspekt-
OpraHUYEeCKOn . o e . : .
M po-organl cheskoy-h! mii-klassifikaciya-himicheskih-reakciy-v-
organi cheskoy-himii-3380651.html
https.//infourok.ru/prezentaciya po_teme klassifikaciya himicheskih rea
kciy v _organicheskoy himii-285796.htm
CrcTeMaTH3aI Buneoypok (MHTEPYPOK):

s1 1 00001IEHE
3HAHHUHU II0 TEME

https://interneturok.ru/l esson/chemistry/10-
klass/bvvedeni eb/kachestvennyy-i-kolichestvennyy-sostav-organi cheskih-
veschestv-prosteyshaya-i-molekul yarnaya-formuly
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AJKaHBI:
TOMOJIOTHYECKH
i psj, oO1mas
opmyuna,
HOMEHKJIaTypa 1

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/l esson/chemistry/10-klass/predel nye-

9 uglevodorody/al kany-stroeni e-mol ekul-nomenkl atura-fizi cheskie-
H3OMEpHA, svoystva Ypoxk (Lludpoas 6ubanoTeka):https.//app.onlineschool-
JICKTPOHHOC 1 1.ru/10-klass/himiya/predelnye-uglevodorody-al kalarticle Ypoxk
HPOCTPACTBEHH (PDLLI): https://resh.edu.ru/subject/l esson/6151/
0€ CTpOEHHUE
MOJIEKYII

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https:.//www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/al kany-metan-i-ego-gomol 0gi-6579437
dusznyeckue u https://www.yakl ass.ru/p/himija/10-klass/uglevodorody-6579439/al kany-
XUMUYECKHE fizi cheskie-i-khi mi cheskie-svoi stva-pol ucheni e-i-primenenie-6890485

10 CBOICTBa [Tpesentanus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-

AJIKaHOB hi mii-na-temu-al kani-klass-1043265.html Ypox (IL{udposas
6ubmroreka): https://app.onlineschool -1.ru/10-klass/himiya/predel nye-
uglevodorody-alkalarticle
Vpox (PO1II):https://resh.edu.ru/subj ect/lesson/6151/

Haxoxnenue

aJIKaHOB B Buneoypox: http://school-collection.edu.ru/ Ilpesentauus: https.//ppt-

MIPUPOJIE. online.org/445176 Ypok (Hudposas

11 Crioco0mr 6ubmmoreka): https://app.onlineschool -1.ru/10-klass/himiya/predel nye-

MOJIYYECHUS U
IIPUMEHEHHE
AJIKaHOB

uglevodorody-a ka/article
VYpoxk (POII):https://resh.edu.ru/subj ect/lesson/6151/



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/

12

IuknoankaHsI:

obmas popmyna,

HOMEHKJIaTypa 1
HU30MepHs,
0COOEHHOCTH
CTPOCHUS U
XUMHUYECKUX
CBOICTB,
CIIOCOOBI
MOJTyYCHUS U
PUMEHEHHUE

Buneoypok: http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK): https.//interneturok.ru/l esson/chemistry/10-
klass/predel nye-uglevodorody/tsi kl oal kany-osobennosti-mal yh-tsiklov
ITpesentauuss (MHOOYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-cikloal kani-klass-2250393.html

13

Pemenne
pac4YETHBIX
3aJa4 Ha
onpeieseHue
MOJIEKYJIAPHOMN
bopmyIbI
OpTraHUYECKOTO
BEIISCTBA IO
MAacCCOBBIM
JIOJIIM aTOMOB
DJIEMCHTOB,
BXOJSIIUX B €TI0
COCTaB.
CucremaTuzanu
s ¥ 0000IIIcH1E
3HAHUM 10 TEME

[Tpezentanuss (MHOOYPOK): https.//infourok.ru/prezentaciya-vyvod-
mol ekulyarnoj-formul y-organi cheskogo-veshestva-po-ego-pl otnosti-
massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buneoypok:
http://school-collection.edu.ru/ Buneoypoxk (MHTEPYPOK):
https.//interneturok.ru/lesson/chemistry/10-

klass/bvvedeni eb/kachestvennyy-i-kolichestvennyy-sostav-organi cheski h-
veschestv-prosteyshaya-i-molekulyarnaya-formuly



http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-po-himii-na-temu-cikloalkani-klass-2250393.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
https://infourok.ru/prezentaciya-vyvod-molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-massovym-dolyam-ili-produktam-sgoraniya-6199752.html
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

AJKeHBI:
TOMOJIOTHYECKH
i psj, oO1mas
opmyuna,
HOMEHKJIATypa,
AJIEKTPOHHOE U

Buneoypok:http://school-collection.edu.ru/
Vpox(AKIIACC):https:.//www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/a keny-etil en-i-ego-gomol ogi-6898889
Buneoypok

(MHTEPYPOK):https://interneturok.ru/l esson/chemistry/10-
klass/nepredel nye-uglevodorody/a keny-stroenie-nomenkl atura-

14 TpOCTPaHCTBCHH izomeriyari-fizicheskie-svoystva [Ipe3enTanus
0¢ crpoetine (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
MOJICKYL. klass-5028230.html Ypoxk (Ludposas
Crpyxrypas 1 6ubmmoTeka): https.//app.onlineschool -L.ru/10-kl ass/himiya/nepredel nye-
te-Tpatcs uglevodorody-alk/article Ypok
H3OMEpHA (PDILLI): https://resh.edu.ru/subject/l esson/5412/
AJIKCHOB
VYpoxk (AKnacc):https.//www.yaklass.ru/p/himija/10-kl ass/'uglevodorody-
dusznyeckue u 6579439/al keny-fizi cheskie-i-khi mi cheskie-svoistva-6892975
XUMHYECKHE Buneoypok:http://school-collection.edu.ru/
15 CBOMCTBa [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
ATKEHOB. himii-alkeny-10-klass-5028230.html
[IpaBuiio Vpox (Lludposas 6ubimoTeka):https://app.onlineschool-1.ru/10-
MapKkoBHUKOBa klass/himiya/nepredel nye-uglevodorody-alk/article Ypoxk
(POI):https://resh.edu.ru/subj ect/lesson/5412/
Ypok (AKnacce):https://www.yaklass.ru/p/himija/10-kl ass/'uglevodorody-
6579439/al keny-pol ucheni e-i-primenenie-6895074 Buieoypok:
CrocoOsl http://school-collection.edu.ru/ ITpe3enTanms
16 MIOJIYYECHUS U (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-

IMPUMCHCHUC
AJIKCHOB

klass-5028230.html

VYpoxk (Lludposas 6ubanoTeka):https.//app.onlineschool-1.ru/10-
klass/himiya/nepredel nye-uglevodorody-alk/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5412/



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

IIpakTrueckas
paborta Ne 1 o
TeMe

[Tpesenranus (MHDPOYPOK): https://infourok.ru/prezentaciya-na-
temu-pol uchenie-etilena-i-opiti-s-nim-klass-257772.html Buneoypoxk:

17 Honyetiite http://school-coll ection.edu.ru/
STUJICHA U
U3y4YEHHUE ero
CBOMCTB"
Pemenue
pacuCTHbIX Vpoxk (Sxiacc):https://www.yaklass.ru/p/himija/10-kl ass/reshenie-
3aja4q Ha raschetnykh-zadach-6888498/vyvod-mol ekuliarnoi-formul y-po-
18 ompeneneHue produktam-sgoraniia-6874542
MOJIEKYJIAPHOM https://www.yaklass.ru/p/himija/10-klass/resheni e-raschetnykh-zadach-
GopMyIIbI 6888498/vyvod-mol ekuliarnoi-formul y-po-plotnosti -i-massovoi -dol e-
OPraHHYECKOro khimicheskogo-_-6874541
BEILIECTBA
Buneoypok: http://school-collection.edu.ru/ Ypoxk (AKnacc):
https:.//www.yaklass.ru/p/himija/10-klass/uglevodorody-
AJIKaTieHBI: .
N 6579439/al kadieny-6899278 (Buneoypoxk
COTIPSKEHHBIE, . .
H30IHPOBAHHBIE, (MHTEPYPOK):https.//i nterneturok.r.u/ I n/cheml §trv/ 10- .
klass/nepredel nye-uglevodorody/al kadieny-ti py-al kadi enov-osobennosti-
19 KyMYJIUPOBAaHHBI .
svoystv-sopryazhennyh-alkadienov IIpe3enTauus
. Ocobennoctn (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
STCKTPOHHOTO alkadieny-10-klass-4636620.html Vpox (Iludposas
CTPOCHHA oubnmoTeka): https://app.onlineschool-1.ru/10-klass/himiya/al kadieny-
kauchukil/article
XuMH4YECKue Buneoypok: http://school-collection.edu.ru/
20 CBOMCTBA Ypox(AKnacc):https:.//www.yaklass.ru/p/himija/10-klass/uglevodorody-
CONPSKEHHBIX 6579439/a kadieny-6899278 Buneoypok
JINEHOB (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-



https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov

klass/nepredel nye-uglevodorody/al kadi eny-ti py-al kadi enov-osobennosti -
svoystv-sopryazhennyh-alkadienov IIpe3enrtanus
(MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
akadieny-10-klass-4636620.html Ypoxk (Lludposas

o6ubroreka): https://app.onlineschool-1.ru/10-klass/himiya/a kadieny-
kauchukiVarticle

Crooco0sbl
MOJTyYCHUS U

Ypok(AKnacce):https.//www.yakl ass.ru/p/himija/10-kl ass’'uglevodorody-
6579439/al kadieny-6899278 IIpe3enrarus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-

21 alkadieny-10-klass-4636620.html Ypok (Lludpposas
pUMEHEHHE _ . ,
B 6I/I6JII/IOiI‘eKa). :https://app.onlineschool - 1.ru/10-klass/himiya/al kadieny-
kauchukiVarticle
AJIKVHBL:
TOMOJIOTHYECKU VYpok(AKnacce):https://www.yakl ass.ru/p/himija/10-kl ass/uglevodorody-
1 psan, oOmas 6579439/l kiny-atcetil en-i-ego-gomol 0gi-6892969 Buneoypox
dbopmyrna, (MHTEPYPOK): https://interneturok.ru/l esson/chemistry/10-
HOMEHKJIATYypa, klass/nepredel nye-uglevodorody/al kiny-stroenie-nomenkl atura-
22 JJIEKTPOHHOE U izomeriya-fizicheskie-svoystva-poluchenie Ipe3enranus
MIPOCTPAHCTBEHH (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
0€ CTpOEHHuE akini-klass-1243319.html Ypoxk (Lludposas
MOJIEKYII, 6ubmmoreka): https://app.onlineschool -1.ru/10-klass’himiya/alkiny/article
buznueckue
CBOMCTBA
Buneoypok: http://school-collection.edu.ru/
XHUMHYECKUE VYpok(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
23 CBOMCTBA 6579439/al kiny-svoi stva-pol uchenie-primenenie-6899279 Buaeoypok
AJIKUHOB (MHTEPYPOK):https://interneturok.ru/l esson/chemistry/10-

klass/nepredel nye-ugl evodorody/al kiny-hi micheskie-svoystva-i -



https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-4636620.html
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-kauchuki1/article
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-svoystva-poluchenie
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https://infourok.ru/prezentaciya-po-himii-na-temu-spirtiklass-298155.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-2-nukleofilnoe-zameschenie-v-spirtah
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-spirtov-3-okislenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article

CIIUPTOB klass/himiya/odnoatomnye-spirty/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/4769/

IIpocTeie

S¢upsL: [Ipesentauus (MHD®OYPOK):https://infourok.ru/avtor-goncharov-t-

HOMCHKIIATypa 1 prezentaciya-po-himii-prostie-efiri-klass-2841335.html Buneoypok:

47 HU30Mepus, http://school -
0COOEHHOCTH collection.edu.ru/Ypok(@OKCDOP1):https://foxford.ru/wiki/himiya/pros
(bUBHYECKUX H tye-efiry-epoksidy
XUMHYECKHUX
CBOMCTB
MHOFOATOMHELC Hpﬁ.}?}eHTaHHﬂ (MHD®OVYPOK): https (/ i hfourok.ru/ prezentaciya-po-
CIHpPTEL: himii-klass-po-teme-mnogoatomni e-spirti-3539968.html Buaeoypok:

' http://school-collection.edu.ru/ Buneoypok
STUJICHIIUKOJIb . )
(MHTEPYPOK):https://interneturok.ru/l esson/chemistry/10-

48 U TJIMLEPUH, UX . . : . .
(usueckie i klass/spi rty/osobennosti -hi mi cheskih-svoystv-mnogoatomnyh-spirtov-i-
—— fenolov Ypok (L{udposast 6ubnnoreka): https://app.onlineschoal -

. 1.ru/10-klass/himiya/mnogoatomnye-spirty/article
CBOICTBa
[Ipesentauuss (MHOOYPOK): https://infourok.ru/prezentaciya-po-
CriocoOsr hi mii-klass-po-teme-mnogoatomni e-spirti-3539968.html Buxeoypok
MIOJIYYECHUS U (MHTEPYPOK):https://interneturok.ru/l esson/chemistry/10-

49 MIPUMEHEHUE klass/spirty/pol uchenie-i-primenenie-spirtov Ypoxk (L{udposas

MHOT0aTOMHBIX 6ubnnoteka):https://app.onlineschool -1.ru/10-

CIIIPTOB klass/himiya/mnogoatomnye-spirty/article

denour: IIpesenranus: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
CTpOCHUE 1535601.html Buneoypoxk: http://school-collection.edu.ru/ Ypok

50 .

MOJIEKYJIBI, (Llndposas 6ubamoreka): https://app.onlineschool-1.ru/10-
¢dusnueckue klass/himiya/fenol/article Ypox



https://app.onlineschool-1.ru/10-klass/himiya/odnoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/4769/
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
http://school-collection.edu.ru/%D0%A3%D1%80%D0%BE%D0%BA(%D0%A4%D0%9E%D0%9A%D0%A1%D0%A4%D0%9E%D0%A0%D0%94):https:/foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-fenolov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://interneturok.ru/lesson/chemistry/10-klass/spirty/poluchenie-i-primenenie-spirtov
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
https://infourok.ru/prezentaciya-po-himii-fenoli-klass-1535601.html
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article

CBOMCTBA. (POIII):https://resh.edu.ru/subject/lesson/5727/
TokcM4HOCTH
denona
X HMIICCKIE Buneoypok: http://school-collection.edu.ru/ .
51 cBOCTBA Ypok (]_[.I/I(prBa}I 61fI6J1HOT6K21)2https//app.onllneﬂ:hool—l.ru/ 10-
klass/himiya/fenol/article
denomna
CrocoObI
52 MOJIYYeHUS U Buneoypok: http://school-collection.edu.ru/ Ypoxk (Lludbposas
IIPUMEHEHHE o6ubnmoteka):https://app.onlineschool -1.ru/10-klass/himiya/fenol/article
denomna
IIpaxTrueckas
pabota Ne 2.
Pemernite Pery EI':https./ege.sdamgiaru/
53 | oaKcmepuMeHTaNb _
Buneoypok: http://school-collection.edu.ru/
HBIX 3aJa4 110
teme "CrnupTsl U
¢deHnomnsr"
Buneoypok: http://school-collection.edu.ru/ [Tpe3entanms
Cucremaruzanu (MH®OYPOK):https://infourok.ru/obobscheni e-i-si stematizaciya-
54 | s uo0600mmeHne Znaniy-po-teme-spirti-i-fenoli-s-el ementami -l aboratorno-prakticheskoy-

3HAHUH 110 TEME

raboti-cherez-informacionnie-1648131.html



https://resh.edu.ru/subject/lesson/5727/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html
https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-informacionnie-1648131.html

Anpaerunsl 1

[Tpesenranms (MHD®OYPOK):https://infourok.ru/prezentaciya-po-

KCTOHBL: himii-al degidi-i-ketoni-klass-1535664.html Buneoypoxk:http://school-
SJIEKTPOHHOE callection.edu.ru/ Ypok(AKmnacc):https://www.yaklass.ru/p/himija/10-
CTpOCHUE klass/al degidy-ketony-karbonovye-kisl oty-6780279/al degidy-i-ketony-
KapOOHUIIBbHON 6777547 Buneoypox (MHTEPYPOK:

55 TPYIIIBL; https://interneturok.ru/lesson/chemistry/10-kl ass/karbonilnye-
TOMOJIOTUYECKHUE soedineniya-karbonovye-kisl oty/karbonil nye-soedineniya-stroenie-
PsIbI, OOIIast izomeriya-nomenklatura Ypox (Lludposas
Gopmyna, oubnnoreka):https://app.onlineschool -1.ru/10-kl ass/himiyalal degidy-i-
M30Mepus U ketonyl/article Ypok (POI):https://resh.edu.ru/subject/|esson/4776/
HOMEHKJIaTypa

Buneoypok:http://school-collection.edu.ru/
Anbreruas u Buneoypox (MHTEPYPOK):
KETOHBI: https:.//interneturok.ru/lesson/chemistry/10-klass/karbonilnye-

56 ¢duznueckue soedineniya-karbonovye-kisl oty/hi micheskie-svoystva-aldegidov-i-
CBOICTBa; ketonov Ypok (Lludposas 6nbaroTexa):https://app.onlineschool -
peakuuu 1.ru/10-klass/himiya/al degidy-i-ketonyl/article Ypok
MIPUCOCTUHECHHS (POII):https://resh.edu.ru/subject/lesson/4776/

JP— Buneoypok:http://school-collection.edu.ru/

Buneoypok
OKHUCJICHUS U

(MHTEPYPOK):https://interneturok.ru/l esson/chemistry/10-
KaueCTBEHHbBIC : - . . .

57 klass/karbonil nye-soedineniya-karbonovye-kis oty/himicheskie-svoystva-
peaxiuu o
ATECTTO aldegidov-i-ketonov Ypok

bACTUA0B U
AT (PAILI): https //resh.edu.ru/subject/lesson/4776/
KE€TOHOB
CriocoOsr [TpesenTammsi(MHO®OYPOK): https://infourok.ru/prezentaciya-po-
58 MOJTYYCHUS himii-al degidi-i-ketoni-klass-1535664.html Buaeoypox: http://school-

aNbAETUI0B U

collection.edu.rw/ Ypox(PII1I): https://resh.edu.ru/subj ect/|esson/4776/



https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-ketony1/article
https://resh.edu.ru/subject/lesson/4776/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-aldegidov-i-ketonov
https://resh.edu.ru/subject/lesson/4776/
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-klass-1535664.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4776/

KCTOHOB

[Tpesenranms (MHD®OYPOK):https://infourok.ru/prezentaciya-po-
hi mii-na-temu-karbonovie-kisl oti-kl ass-2203040.html
Buneoypok:http://school-collection.edu.ru/

OmnoocnoBHbIe Ypok(SIKnacc): https://www.yakl ass.ru/p/himija/10-kl ass/al degidly-
HpeaC/IbHBIC ketony-karbonovye-kisl oty-6780279/karbonovye-kisl oty-karboksilnaia-
KapOOHOBbIE gruppa-6795067 Buaeoypok
59 | Kucnorsl, (MHTEPYPOK):https://interneturok.ru/l esson/chemistry/10-
0COOEHHOCTH klass/karbonilnye-soedineniya-karbonovye-kisl oty/karbonilnye-
CTPOCHHUS UX soedineniya-stroeni e-izomeriya-nomenklatura
MOJIEKYT https.//interneturok.ru/l esson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kid oty/karbonovye-kisl oty-stroeni e-fizicheskie-
svoystva-nomenklatura
N3omepus u
HOMCHKJIATypa Vpoxk (AKnacce):https:.//www.yaklass.ru/p/himija/10-klass/al degidy-
60 KapOOHOBBIX ketony-karbonovye-kisl oty-6780279/karbonovye-kisl oty-karboksilnaia-
KHCJIOT, UX gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
(usuueckue Buneoypok:http://school-collection.edu.ru/
CBOMCTBa
XuMuueckne
cBOlCTEA VYpok (SKnacce):https:.//www.yaklass.ru/p/himija/10-klass/aldegidy-
ketony-karbonovye-kis oty-6780279/svoistva-poluchenie-i-primenenie-
penenbHbBIX
61 nasyshchennykh-odnoosnovnykh-karbonovy -6777549
O/IHOOCHOBHBIX Buneoypok:http://school-collection.edu.ru/
KapOOHOBBIX

KHUCJIOT



https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
https://infourok.ru/prezentaciya-po-himii-na-temu-karbonovie-kisloti-klass-2203040.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067/re-72dfe742-32b8-4321-92b2-63ee28864526
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
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https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

Bonoxkna:
HaTypajbHBbIE,
HCKYCCTBEHHBIE,
CHHTETHYECKUE.

10

[Tomumepsbl
CIEIAJIBHOTO
Ha3HAYCHUS

[Tpesenranus (MHDPOYPOK): https://infourok.ru/prezentaciya-na-
temu-volokna-775635.html

Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKmacce):https.//www.yakl ass.ru/p/himija/10-

klass/vysokomol ekuliarnye-soedineniia-vms-6880782/kl assifikatciiari-
prakti cheskoe-ispol zovani e-vol okon-6874540

[IpakTueckas
pabota Ne 6.
Pemenue

10 HKCIIEPUMEHTAITb
HBIX 3a/1a4 10
TeMe
"Pacnio3HaBaHue
MJIacTMacc 1

BOJIOKOH"

[Tpezentauus (MHOOYPOK):https://infourok.ru/prezentaciya-k-
uroku-himii-na-temu-prakti cheskaya-rabota-raspoznavani e-plastmass-i-
volokon-3014053.html Buneoypoxk: http://school-collection.edu.ru/4

0O0001eHne u
cucTeMaTH3anus
U3y4EeHHOTO

10 MaTepuaia 1o

2 TeEME
"BeicokoMoieky
JSIpHBIC

coenuuenus"

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

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102



https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
https://infourok.ru/prezentaciya-k-uroku-himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-3014053.html
http://school-collection.edu.ru/4
http://school-collection.edu.ru/

11 KIIACC

AJIEKTPOHOB 10

Ne KoJsnyecTBO 4acoB
Jdara
n | Tema ypoka Be Kourpoa |~ Hparruy u3yuye | DJIeKTPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE PeCYpPChl
/ ero | PHPIE ecKue st
u padoThI padoThI
[Tpesentauus (MHOOYPOK):https.//infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadrai zotopi-sostoyani e-el ektrona-v-atome-klass-
Arom. Cocras 587955.html Bupeoypox: http:/school-collection.edu.ru/ Ypok
ATOMHBIX SA1EP. (POII):https://resh.edu.ru/subject/lesson/6479/
XuMuIeCKui 1 Vpok(SIKnacce):https://www.yakl ass.ru/p/himija/11-kl ass'osnovnye-
3JIEMEHT. poni atii a-i-zakony-khimii-6931691/sovremennai a-model -stroeniia-atoma-
H3oTormbr 6936621
Ypoxk (Lludposas 6ubnuoreka):https://app.onlineschool -1.ru/11-
kl ass/hi miya/periodicheskaya-si stema-himichesk1/article
Crtpoenue
ANEKTPOHHBIX o
06OI0UeK Ypoxk (AKnacc):https.//www.yaklass.ru/p/himija/11-kl ass/osnovnye-
ATOMOE 1 poniatiia—i—zgkqnv—khi mii-6931691/sostoi anie-i -raspredel enie-el ektronov-v-
KBaHTO];BIe atome-d-orbitali-6931775
qrcna
Knaccnpnkarms Buneoypok(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/11-
XAMUYECKHAX kl ass/bstroeni e-atoma-periodi cheskij -zakonb/stroenie-atoma
JJIEMEHTOB (S-, 1 VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
p-, d-, f- poni atii a-i-zakony-khi mii-6931691/kharakteristi ka-khi mi cheskogo-
3JIEMEHTHI ) €l ementa-po-ego-pol ozheniiu-v-periodiches -6585752
4 Pacrnipenenenue 1 [Tpezentauus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-

na-temu-periodicheskij-zakon-raspredel eni e-el ektronov-po-energeticheskim-



https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
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://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html

aTOMHBIM urovnyam-i-podurovnyam-11-klass-5607311.html Ypox (L{udposas

opOuTaIIM oubnmoTeka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-0-stroenii-al/article

DJIEKTPOHHBIE

KOH(pUTYyparuu

aTOMOB

9JICMCHTOB B
OCHOBHOM U

Ypoxk (Ludposas 6ubamnoTeka):https://app.onlineschool-1.ru/11-
klass/hi miya/periodicheskaya-si stema-himi chesk/article

BO30YXIEHHOM

COCTOSTHUH

ONeKTpOHHBIE

KOH(pUTypaIiu ITpesenTtauus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-
HOHOB. el ektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
OnexTpooTpuLaT Buneoypok:http://school-collection.edu.ru/

€JIbHOCTh

[Tepuonnueckuii

3aKOH U

[Iepuonnueckas

cucTeMa [TpezenTanus (MHOOYPOK):https:.//infourok.ru/prezentaciya-
XUMHUYECKUX periodicheskiy-zakon-klass-2508756.html

anemenTos JI. 1. Buneoypok:http://school-coll ection.edu.ru/

Menneneesa, Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
CBSI3b C poni atii a-i-zakony-khimii-6931691/peri odi cheskii-zakon-i-periodi cheskai a-
COBPEMEHHOMN sistema-khi micheskikh-elementov-_-6948490

TeopHei

CTPOCHHS

aTOMOB

3aKOHOMEPHOCTH [Tpesenranms (MHD®OYPOK):https://infourok.ru/prezentaciya-po-teme-
W3MEHEHUS pshe-d-imendel eevarklass-3247664.html Buaeoypoxk:http://school-



https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/

CBOWCTB
XUMHAYECKHX
AJIEMEHTOB H
00pa3zyeMbIx
UMM MPOCTHIX U

collection.edu.ru/
Vpox(AKnacc):https:.//www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-
€l ementov-i-ikh-soedinenii-po-perioda -6957324

CJIOXKHBIX

BEIIIECTB 110

rpymmnam u

nepuoiam

Cucremaruzanus VYpox(SAKnacce):https://www.yakl ass.ru/p/himija/11-klass/osnovnye-

9 1 0000I1ICHIE poniatii a-i-zakony-khi mii-6931691/kharakteri stika-khi mi cheskogo-
3HAaHUH 10 TEME elementa-po-ego-pol ozheniiu-v-periodiches -6585752
BanentHocTh 1
BATCHTHLIC [Mpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
BO3MOIKHOCTH hi mii-v-klasse-val entnie-vozmozhnosti-atomov-stepen-okisl eniya-
aToMOB. CBs3b 26269, himl _

10 — Buneoypok:http://school-collection.edu.ru/

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
CTPYKTYPH kl ass/bstroeni e-atoma-periodi cheskij -zakonb/val entnye-vozmozhnosti-
MOJICKYJL € UX atomov-himicheskih-elementov
TCOMETPHICCKIM VYpoxk (PIIII):https:/resh.edu.ru/subj ect/lesson/6332/
CTPOECHHUEM
Buer [TpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-
XAMUYECKOU hi mi cheskaya-svyaz-i-eyo-ti pi-klass-3049138.html
CBSI3HU. Buneoypok:http://school-collection.edu.ru/

1 MexaHu3MbI VYpox(AKnacc):https:.//www.yaklass.ru/p/himija/11-klass/khimicheskaia-
oOpa3oBaHUs Sviaz-i-stroeni e-veshchestva-6927604/el ektronnai a-priroda-i-ti py-
KOBAJICHTHOM khimicheskoi-sviazi-el ektrootritcatel nost-6926170
CBSI3M. Buneoypox (MHTEPYPOK):https.//interneturok.ru/book/chemistry/11-

Bonoponnas

klass/himiya-11-klass-rudzitis-g-e#



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
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://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e

CBSI3b.
MexMOoIIeKyIIsIp
HBIE
B3aUMOJCUCTBU

[IpencraBnenus
0 KOMILIEKCHBIX

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
kl ass/bti py-himi cheskih-svyazej biti py-kristallicheskih-reshetok Ypoxk ¢
npe3eHTanuen

12 | coenumerusx: (MH®OYPOK)(https://infourok.ru/urok__prezentaciya po_himii_na temu
COCTaB U S
HOMEHKTaTYpa kompleksnye soedineniya 11 k.Iassr589677.htm)

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

BemectBa
MOJIEKYJISIPHOTO
1 Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-kl ass/khimicheskaia-
HEMOJIEKYJIApHOT Sviaz-i-stroeni e-veshchestva-6927604/ti py-kristal li cheskikh-reshetok-

13 O CTPOEHHS. 6926175
Turer https://www.yakl ass.ru/p/himija/11-klass/khimicheskai a-sviaz-i-stroenie-
KPUCTAJITMYECKH veshchestva-6927604/zavisimost-fi zi cheskikh-svoi stv-veshchestv-ot-tipa-
X PEIIECTOK U kristallicheskoi-res -6926176
CBOMCTBA
BEILIECTB

[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-

TousTie o na-temu-di spersnie-sistemi-klass-3453293.html Buneoypok: http://school-
JTHCTIEPCHBIX collecti o.n..e.du.ru/ ypOK(ﬂKﬂaCC):.httDSZ//WW\{V.Vakl ass.ru/'p/ himija/11-
CHCTEMAX. klass/khimiia-rastvorov-7109506/di spersnye-si stemy-smesi-6980590

14 Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
IIpencrasnenue

O KOJIJIOMJHBIX
pacTBopax

klass/brastvory-i-ih-koncentraciya-dispersnye-si stemy-el ektroliticheskaya-
dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
sposoby-vyrazheniya-kontsentratsii Ypox (Lludposas
oubmmoTeka):https://app.onlineschool -1.ru/11-klass/himiya/dispersnye-



https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://interneturok.ru/lesson/chemistry/11-klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
https://infourok.ru/urok__prezentaciya_po_himii_na_temu_kompleksnye_soedineniya_11_klass-589677.htm
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
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