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MOSCHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparumny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO oOpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacrapnenHbix B denepaqbHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHmenmuu mnpemnogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHIIMPOBAHHOTO,
npouibHOro 0oOy4YeHHs, MpPU3BAaHO OOecneunTh OoO0IEe00pa3oBaTENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB UIIKOJbI, HEOOXOAMMYIO IS
aJanTaiyuy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOyYeHUsS] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHON U3 MPUOPUTETHBIX AUCITUTLINH.

B nporpamme 1o XMMHM Ha3HAauY€HUE TMpeaMeTa «XUMHUS» [OIy4aeT
HOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUN K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecreuyunBaer
NOJlyuY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWM, oOulIel crpaTeruu
oOy4eHHMsI, BOCIIUTaHUS U Pa3BUTHs 00yYaroUIUXcsl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENCHNE: NPUHLHUIIOB CTPYKTYpPHUPOBAHUS M TMOCIENOBATEIBHOCTH
U3Yy4YeHHUs Y4eOHOrO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydYarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa 110 XUMUHU.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:



e YCTAaHABIMBAECT HMHBAPHAHTHOE IPEAMETHOE COJAEPKAHHE, 00S3aTEIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHBIM JTMHUSIM/pa3/iesaM Kypca;

e JaéT IMpHUMEpPHOE pachpejielieHue y4yeOHOro BpPEMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACITBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3a]a4 U3yuyeHHUs MpeameTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00Opa3oBaTelIbHOM
MIPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  OOyYarolerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COAEp:KaHMs y4eOHOro MpeameTa
«Xumus» OcTa€Tcsi BO3MOXXHOCTH BbIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpasi JOJKHA OMPENESAThCS B COOTBETCTBUU C HAMPABJICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyanbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYeHHUS Ha ypPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBiIeH Ha pean3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccoHaIbHOTO
oOpa3zoBanus. B 93Toll CBsA3M H3ydeHHE TMpeaMeTa «XUMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduih
0oOy4eHMsl, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPeAHEro 001mero oOpa3oBaHUS
U3y4yeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHHe 3ajaad



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOrO M3y4deHHUS
ABIAIOTCA YIIIyOnéHHble Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 33 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuugax 0a30BOro M yriyOJEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» Hu «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa CUCTEeMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIWYEHUS OOBEMAa 3HAHMUA O XUMHYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJeHHs
IIPEACTABICHUA O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoaMHAMUKH. WM3ydeHue mnepuogmyeckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKKe C TOYKH 3pEHHUs] MEXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpPOBaHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUM yaensaeTcss oco0oe BHUMaHHUE BONPocaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayO0aEHHOTO YPOBHS M3YUEHUS JIJISl KJIACCOB OMpeeIEHHOTro mpodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTypy U XapakTrep [ONOJHEHHH K oOueill cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEKHbIE NpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI y4eOHOTO MaTepuaia mo obmed xumwun. [Ipu
U3y4YCHUU TMpeiIMeTa B JAaHHOM Cllyyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3A, MPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIIUNA yACIbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it OoJiee
OOCTOATENPHOTO  PACCMOTPEHUS XHUMHUYECKONM OpraHu3aluyd  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIUIOUABL, OCIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEILIECTB CIIY)KaT OCHOBOM I W3y4CHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHEe MpenMera «XUMHs» Ha YriayOlEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOIAIIUMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeamera «XUMHsD) Ha YriIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YPOBHE), 337aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemienne
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yudeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUAIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUU IPUPOJBI, O MECTE XUMHH B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecleyeHnur palrdoOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: GYyHIAMEHTAIbHbIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWS XUMUYECKUX PEAKUUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mHX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUHN UIsi OOBSICHEHUS
KIIFOUEBBIX HJIEH W MPOOJEM COBPEMEHHOW XUMUH, IJisi OOBACHEHUS U
MPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO pelIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOACTBEHHON NESITEILHOCTH YEOBEKA, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEepepadOTKOM
BCIIECTB;

e YVyINIyOJICHWE TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBICHUN, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHIECCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKLIMIA LETOCTHOM CHCTEMbI CPEJHEro oOmero o0pa3zoBaHUs NpPH WU3YUYEHUU
npeaMera «XuUMHUsS» Ha  YriayOJnE€HHOM  YpOBHE OCOOYI0  aKTyalbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIIEIOBAHUN B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOGHHS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydarommxcs, (GOpPMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCJIOBHUIO YCHENTHOM NMPo(dheCCHOHAIBHOM U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMEe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOJIOINOIL30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, IPUOOPETEHUE OTBITA OOIIECTBECHHO-
MOJIE3HOU IKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHHUSI XUMHUH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabisser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaneu
yriepojia. Mexanus3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA M JJOHOPHO-
aKLENTOpHbINM). TUOBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTe O cBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsI oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUMHEHUU. MOneKyasipHble U  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIiEHHasl,
ckenetHass. M3omepus. Bunabl u30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbIe AHPEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o KilaccUpUKALMK OpraHnyeckux BeniecTB. IlloHatue o
dbyHkunoHagsHOM rpymnme. 'omonorus. 'omonoruueckue psiapl. Cucrematudeckas
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlIKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKaHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aALNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IMKJIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOATKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUHMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CB3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoegunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMYyYeHUs U TPUMEHEHUE aIKaUEHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o01ast hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. dusmdeckrne CBOWCTBA AJIKUHOB.
XHWMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs, JUMEpU3alMud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKkue yriieBoaopoabl (apeHsl). ['oMomornueckuid psii apeHoB,
oOmrast popMyia, HOMEHKIATYpa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkyibl Oenzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKlUy 3aMelIeHUs] B OEH30JbHOM KOJbIIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOdyYeHUs U
NPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIN yrojib M MPOAYKTHI €ro nepepadoTku. CrnocoObl nepepadboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakumu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYIIy, HUTPOrPyNmly, UIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUEe IUTaIOTEHAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX IPEBpallCHUN:
n3yueHne (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuil yriaeBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOeciBeUuMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUE
yriiepoga ¥ BOJOpPOJAa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUCHHE €ro CBOMCTB, O3HakomyieHHE ¢ koyuiekiuamu «Hedts» um «¥Yromby, ¢
oOpasllaMM TUIacCTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJIEBOJOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opraHudecKue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE COUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMEpE
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKIUU 3aMEIICHUs, JeruapaTalid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTU HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pPEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBienne o MexaHHU3ME peakIui HYKJICO(DUIBHOTO 3aMeIICHUSI.
JletictBue Ha opranu3Mm dYeynoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOrO sipa. Pusmueckue cBoiicTBa ¢deHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiornueckue psifbpl ajlbJIeTHAOB M KETOHOB, 00IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alibJIETH]IOB U KETOHOB.

OHOOCHOBHBIE IPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX Kuca0T. M3omepus n HomeHkiiatypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAEIIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl MOTyUeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonorudeckuil psin, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKMPOB, COAEPKAIIUX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JeHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogaoB (MOHO-, -
U rnonucaxapuasl). MoHocaxapuIbl: TIIOKO3a, (pPYyKTO3a, Tajlakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHusMa. Jlucaxapuasl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBnMBamIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUI0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMyueHUue >PUpoB Lemtoao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPalllCHUN:
PacTBOPUMOCTbD PA3JIMYHBIX COUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETU]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
rugpokcugoM menu(ll), xummuueckue CBONCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb, «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPHD».

A30Tcoaep:Kaliue OpraHnv4ecKue cCoeJuHEeHH .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUYecKue M apoMaTHUECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moliekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3MUECKUE
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Coun aJIKWIIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoOJIeKyJie aHWInHA. OCcOOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudarndeckux aMuHoB. lloydenue aHwiMHa U3
HUTPOOEH307Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @U3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANN, OOpa3oBaHUE TENTUIHOW CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie Tnonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YUYE€HHUS BEIIECTB W HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«AzoTcoaepxkanue OpPraHUYEeCKUE  COCAUHECHUS " «Pacno3HaBanue
OPraHUYECKUX COCIUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHSTHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tomumepubie Matepuanbl. [lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DnacTomepsl: HaTypalbHBII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAILIME OJIMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3amad no Tteme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxaenue MoJiekyJsipHOM (OpMYJibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs To Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JOJIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK W TMOHSITUH, MNPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT0 IIKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJEHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHUE
BEILIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TeTEPOTPO(HBIA THUIl NMUTAHUS, OpOKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIe, TOILTUBO.

TexHomOrUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaims XuMU4eCKuX 3JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBsA3b NepuoOaUUYECKOro 3akoHa U llepnoanueckol CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ TIepuojaM. J3HAYEHUE
nepuoaunueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IiuHa cBsi3U. l10sIpHOCTD, HAIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexmoneKyIapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJIApHOTO YW HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucremMax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacellieHHbIe 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHUYeCcKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TeTEpOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMblie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHUs. (DakTOphI, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpaTypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas auccornuaiusi. CuwibHbIE W CclIa0ble DJIEKTPOJIMTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucIuTENh W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIBHBIE METOJbl W3YUYEHUS BEIIECTB W WX NPEBPAILICHUN:
pa3loKEeHUE TNEpOKCUIAa BOAOPOJAAa B IPUCYTCTBUM KaTaliu3aTtopa, MOJAEIHU
KPUCTAJUIMYECKUX PEHIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHUe
Cpeapl PacTBOPOB C IMOMOIIBI0 WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(akTOpOB HAa CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tomoxenne HemeraiwioB B llepmogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaJUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['Wapuabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoOAE, CIOCOOBI MOTydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHeunmme KUCI0POACOaepKaIIe
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopona. @u3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxaeHue B Tmpupoje, CHOCOObl MONy4yeHUus, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI ¥ UX cosii. OCOOEHHOCTU CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeIMHEHHI. A30THBIE YTIOOpEHNS.

®ocdop. Haxoxnenue B mpupoje, cnocoObl MONydeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B TOpUpoJe. AJUIOTPOIHBIE MOAUDUKALIY.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraeponom. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimora u eé€
colii. AKTUBUPOBAHHBIA YTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIprMeHeHne MpOCTHIX BEHIECTB, 0OPa30BAHHBIX YIIEPOJIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHenne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MeTtamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspKeHu  MetauioB.  OOmMe  CrocoOsl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMeraiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3alllUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuil: mnomydyeHue, GQuU3MYecKue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymmer [lepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMUYECKHUE CBOMICTBA, INPUMEHEHHE NPOCTHIX BEIIECTB W HMX COEIUHEHHM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucTuka MeTauioB 1o00o4HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel m auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coeamHeHuil. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHHe xKene3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[Muuk: momy4yeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQpOTepHbIE
CBOMCTBA OKCHJIa U THIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IMHKaA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
n3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3Yy4YEHHE KOJUIEKIMH «MeTauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHUHKA C
pacTBOpaMM KHCJIOT MU IIEJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TeMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertasibl TJIaBHBIX TOArPYIID», «MeTauibl TOOOYHBIX MOATPYIII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax I[I03HAHHWS W METOAOJOTHH HAyYHOIO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEUIINX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbliliieHHbIE CITOCOOBI MOJYYeHUs] METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi © 340poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Martepuaisl 11 31eKTpoHUKU. HanoTexHOoIOTHH.

Pacuérnblie 3anaun.

PacuéTel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEAKLUUH, €CIU OAHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
pEeaKkIuu, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallMM BELIECTBA B PAacTBOpPE, JOJM BbIXOJA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4ecKor XuMuM B 11 Kiacce ocylIECTBISETCS Yepe3 MCIIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK ¥ MOHSTHM, MPUHATHIX B OTICIHHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(PUKalus, NePUOJIUIHOCTh, HAOIIIOIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJINPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HACAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/AbI, HyKJICMHOBbIE KHCIOTHI, (hepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepansl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOorus: XUMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, MPOU3BOACTBO KOHCTPYKHOHWMOHHBIX  MATCPHUAJIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOIPEJACICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMSI:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBQ)XEHUS K 3aKOHY U IIPABOTMOPSIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUM Y4YEOHBIX U MMO3HABATENIbHBIX 3aJ1ay, BHITIOJIHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K HMCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U PAKTUKOB;



UHTEpeCAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0O TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3AHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYyJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoICHUsT TIpaBWJI 0e30MacHOr0 OOpallleHHs C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAlUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIHOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (yHNOTpEOIEHUS
aJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUH TNPAKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOQPECCHl pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXXEHUS K TPYNY, JIIOISIM TPyAa U pe3ybTaTaM TPYAOBON JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedt mpodeccun M peanus3anui COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeObHOCTEH 001IeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKEHUW XUMHH  JISI
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, YIKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAHUSl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTM XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHCTHUYECKOW HANpaBJIECHHOCTH U BaXXHOW pOIM B
CO3JaHMM HOBOW 0a3bl MaTepuaJbHON KyJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(DOPTHOM KU3HHU KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJTy4aeMbIe 3HAHUS JJIS1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIET0 MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 IOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO MCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHBIX cepax mpodhecCuoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI MTPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4dHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIEAOBaHUE, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpPCAIbHBIC yUe€OHbIC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroInXCs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHITUN M yCTaHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peaKkuuu — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3a]1ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peaxkuuu;

dbopMyIMpoBaTh LIETN U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh MTOCTABIICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YYEHUUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOATh 33 XOJ0M
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (POpMyIUpOBaThH
000O0IIEHHS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTABJISITh OOOCHOBAHHBIN OTYET O MPOAEIIaHHON padoTe;

npuUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIbHOCTH, MPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, IPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIpPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(bopMyIMpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YyYeOHBIX 3a1ay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM SA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEeMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBATh UIeU, (OPMYIIMPOBATH CBOU MPEJIOKEHUS
OTHOCUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBIIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUYECKON PabOThI MO HCCIIEJOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
Xo7ie 00Cyk1eHNUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpPEIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJHEHUHM YYE€OHBIX WM UCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboliee
3¢ (}eKTUBHBIN CcrMoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHaW3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha YIi1yOJIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y9eOHOTO peaMeTa « XUMUsSDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEoOpPa30BAHUIO 3HAHUHN, BUIBI JACATCIHHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUsX, CBI3aHHBIX ¢ XuMue. B
nporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl IMPEACTABICHBI 110 TOJaM
U3YUYCHUSI.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAYK M €€ POl B O0ECIEYECHUU YCTOWIMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUYECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalMOHAJILHOTO
IPUPOIOTIONB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
4eJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTajneil, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIN CKENET, (PyHKIMOHATbHAS
rpylma, paadKal, CTPYKTypHble (opMysbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEPHUS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS;,; TEOPUH, 3AKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKHX pEeaklHUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHWHU, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAUHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaxX (MHIYKTUBHBIA U Me30MepHbI 3 dekTsl, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOMMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTku HeTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS INPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUs MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKHUX PEAKUUUA U PACKPBIBATH UX CYIIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAILEHHBIX NOHHBIX YPABHECHU;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknartype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS ISl OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKONb, (GeHos, (QopManblerujl, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUeE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETSATh BHUJ XHMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSATH TIOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKUE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THUUHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTieBOJAOB (MOHO-, AM- W TOJIUCAXAPHUIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C WCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COSAUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HEedTb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JESITEIbBHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIUI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MUCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIBHO IIJIAHUPOBAaTh M TIPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB pAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIEIOBaHUS, TMPEJACTABIAThH B pazIMdyHoOu dopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPY’KAIOIIEH
MIPUPOTHOM CPebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHWBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaress [1/1K;

aHAJU3MPOBATh IIEJICCO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANPABICHHBIH TMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, HTepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaImio, mepepadareiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON YUeOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHM PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YeElIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMECHT, aToM, SJIpO aroma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsi3b (KOBAJIEHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJNIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLUAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PeaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMeé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSIX; TMPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHWH U OE30MacHOM
WCIIOJI30BaHNN BAXKHEHUIIIMX HEOPTaHUYECKUX BEILECTB B OBITY M MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS NPH
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COECJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKH
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIINH 110 Pa3INYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLINU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHW», «S-, p-, d-aTOMHBbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX peakUuid; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THAPOIM3a;  PEeaKkIun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHSI 1101 BIMSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; 1€IecO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SBJICHUW MpUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA U B TOBCETHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITH B3aWMOCBSI3b XMUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0CO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OIHOTO W3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(uMeeT TpHWMECH); JOJTM BBIXOJA MPOIYyKTa peakinu; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEJACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI) HWHJIWKATOPOB, W3YyYCHUE BIUSHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUJI 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyIupoBaTh I€Jb HCCJICNOBAHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yIbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysol u j1abopatopHbIM O0O0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAaHU3MbI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JIC€HANPABICHHbBIN IOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOPMAIKIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  Mpaxruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmet opranuueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no paznemny 8
Pa3nea 2. Yraesogopoasl
)1 [IpenenbHbIE YIIEBOJOPOIBI — aJTKaHBI, 5
LUKJIOAJKAHbI
5 HenpenenbHble yrieBogopo/ibl: aJIKEHbI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 IIpupoaHbIE HICTOYHUKH YITIEBOAOPOJOB U UX 4
nepepabdoTka
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no pazneny 35
Paznen 3. Kucinopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
39 KapOouusbHble COeTUHEHUS: allbJIeTU/IbI U 21 1
keToHbl. KapOoHoBbIe KucinoThl. CloKHBIS




a¢upsl. XKupbl
3.3 VYrieBojibt 9
Uroro no pazgeny 41
Pasnen 4. A3oTconepxamme opraHudecKne coeIMHeHus
4.1 ‘ AMUHBI. AMUHOKUCTOTHI. benku 12
Hroro no pazneny 12
Pa3zaen S. BbicokoMoOJIeKYIsIpHBIE COeINHEHUS
5.1 ‘ BricokoMoOneKyJIsipHbIE COSMHEHMS 6
Htoro no paznemny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepnonnueckast cucteMa XUMHUYECKUX 9
anemenToB /1. I. Menaeneena
12 Ctpoenue BemniecTBa. MHOrooopasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hemertamier 31 1 3
2.2 MerTamisl 23 1 2
Hroro no paszneny 54
Paznen 3. XumMus M :KM3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9
’ KU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoauuyecTBO 4acoB Hara
JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/  Tema ypoka Becer Kourpoabn  Ilpakruyeck  M3y4YeHH pecypent
Il 0 ble padoThI ue padoThbl A
https://infourok.ru/prezentaciya-predmet-organicheskoj-
himii-10-klass-4554865.html Ypoxk (L{udpoas
Mpeamer u oubmoTeka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article
3Ha4YCHUE
. Buneoypok: https://youtu.be/fG2Ch27M-5¢ Ypok
OpraHuYeCcKOu -
(AKnacc): https://www.yaklass.ru/p/himija/10-
XI/IMI/II/IJ . . . .o
e ICTABICHIE O 1 05.09.20 klass/osnovy-organicheskoi-khimii-6490554/predmet-
pel 5 23 organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
MHOTOObpasuH organiches -6447217 Buneoypok (MuTepypok):
OpraHquCIiHX https://interneturok.ru/lesson/chemistry/10-
COCAMHCHUH klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POIII): https://resh.edu.ru/subject/lesson/6149/
ONEeKTpOHHOE
CTPOCHHUE aToMa Vpox (Sxmacc):https:/www.yaklass.ru/p/himija/10-
yraepoaa (OCHOBHOE klass/osnovy-organicheskoi-khimii-6490554/predmet-
1 BO30OYXAEHHOE organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
1 05.09.20 )
COCTOSIHHSI). - organiches -6447217 Ypok (Lludposas
Banentnrie OoubmmoTeKa):https://app.onlineschool-1.ru/10-
BO3MOKHOCTH aTOMa klass/himiya/osnovnye-polozheniya-teorii-himi/article
yriepoja
XuMH4yeckast CBA3b B
1 bu6anorexa LIOK https://myschool.edu.ru/
OpPraHUYECKUX 06.09.20 1 b >




COEIMHEHMIX.
MexaHN3MBI
oOpa3oBaHUs
KOBAJICHTHOH CBSI3H,
croco0BbI pa3pbiBa
CBs3CH

23

Teopus crpoenus

Buneoypok: https://youtu.be/pAlsRgIM03¢g
Buneoypox(MuTtepypok):https://interneturok.ru/book/che
mistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-

e# Ypok (Skmacc):https://www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii-6490554/predmet-

OpraHUYECKUX 12.09.20 organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-

coenuHeHuit A. M. ” organiches -6447217 Ypok (L{udpoas

Bbytneposa oubnmoteka):https://app.onlineschool-1.ru/10-
klass/himiva/osnovnye-polozheniva-teorii-himi/article
[Tpesentauus (MHPOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Buner uzomepun:

CTPYKTYpHas,

MIPOCTPAaHCTBEHHAS.

UCKTPOHHEIE 12.09.20  bubanoreka L{OK https://myschool.edu.ru/

3¢ deKTh B ”

MOJIEKYJIax

OpraHUYEeCKUX

COEIMHEHUN

[IpencraBnenue o Buneoypok: https://youtu.be/P5h6j2etM0o

KJ1accU(UKaALUU U 13.09.20 https://youtu.be/vDrOFkdEE3¢

CHCTEMaTHYECKas 3 https://youtu.be/x VIRtbKRMEY Buneoypok

HOMEHKJIaTypa

(MHTEPYPOK):




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

OpraHUYECKHX klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy

BEIIECTB Vpox (AKnacc): https:/www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 [Ipe3enTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.html

Knaccudpukanus

pealtiin B . 19.09.20  VYpoxk (POLI): https://resh.edu.ru/subject/lesson/6151/

OpraHuYeCcKOu 73

XUMHH

Cucremaru3anus u

00001IeHIE 3HAHMIA 19.09.20  VYpox (POII): https://resh.edu.ru/subject/lesson/6151/

10 TeMe 23
Buneoypok: https://youtu.be/UTSJQUZCSO Ypoxk
(Axmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-fizicheskie-i-

AJIKaHBL: khimicheskie-svoistva-poluchenie-i-primenenie-6890485

TOMOJIOTHYECKU I https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

psn, obmas 6579439/alkany-izomeriia-nomenklatura-6890484

dhopmyma, https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

HOMEHKJIaTypa 1 20.09.20 6579439/alkany-metan-i-ego-gomologi-6579437

30Mepus, 23 Buneoypox (MaTepypok):

QJICKTPOHHOC 1
IMPOCTPAHCTBCHHOC
CTPOCHUC MOJICKYJI

https://interneturok.ru/lesson/chemistry/10-klass/predelnye-

uglevodorody/alkany-stroenie-molekul-nomenklatura-
fizicheskie-svoystva I[Ipe3enTtanus (MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-
klass-1043265.html Ypoxk (Lludpoas 6ubnuoreka):
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-




uglevodorody-alkal/article

duznueckue u

Buneoypok (MHTEPYPOK):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437

10 XI/IMvI/I‘-IeCKI/Ie 26.09.20 Mpesentams (MHOOYPOK),

CBOMCTBA aJIKaHOB 23 ) . I .
https://infourok.ru/prezentaciya-po-himii-predelnie-
uglevodorodi-alkani-klass-3137148.html

Haxoxnenne Buneoypox (MHTEPYPOK):

QJIKaHOB B IpUPOAE. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

1 CniocoOb1 26.09.20 6579439/alkany-metan-i-ego-gomologi-6579437

MOJy4YECHUS U ” [Ipesentanus (MHDPOYPOK):

MIPUMCHCHHE https://infourok.ru/prezentaciya-po-himii-predelnie-

AIKaHOB uglevodorodi-alkani-klass-3137148.html

[ukmoankaHbl:

obmrast popmyia,

HOMEHKJIaTypa 1

n3oMepus,

12 0COOCHROCTH 27.09.20 bu6mmoreka LIOK https://myschool.edu.ru/

CTPOCHUS U 3

XAMUYECKHAX

CBOMCTB, CITOCOOBI

MOJy4YEeHUS U

MIPUMEHEHUE

Pemenne

pacu€THBIX 3a/1a4 HA

13 ONpEACIICITE . 03.10.20  Bbu6mmoreka [IOK https://myschool.edu.ru/

MOJIEKYJIAPHOU 73

(bopMyIIbI

OpPraHUYECKOTO




BEILIECTBA I10
MAacCOBBIM JOJISIM
aTOMOB 3JICMEHTOB,
BXOISIINX B €T0
COCTaB.
CucreMarusamus u
000011eHNE 3HAHUHA
10 TEME

14

15

AJIKEHBI:
FOMOJIOTUYECKU I
psn, oOras
opmyura,
HOMEHKJIATypa,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CrpyKTypHas 1 Luc-
TpaHC-U30MEpHs
AJIKEHOB

dusznyeckue u
XHUMHUYECKHE
CBOICTBA aJIKCHOB.
[IpaBuno
MapkoBHHMKOBa

03.10.20
23

04.10.20
23

Buneoypok: https://youtu.be/da78zZVItoA Ypok
(AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975 Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-

nomenklatura-izomeriya-i-fizicheskie-svoystva
[Tpesentauus (MHPOYPOK):
https://infourok.ru/prezentaciya-na-temu-alkeny-
4069212.html Ypox ({udpposas Oubnuoreka):
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypox (POLL):
https://resh.edu.ru/subject/lesson/5412/

Ypoxk (AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074 Ipesentamust (MHOOYPOK):
https://infourok.ru/prezentaciya_k uroku himii_etilen-
433483.htm Ypok
(AKmacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
6898889




Croco0s1
IOJIyYEHUS U

VYpoxk (SAKmacce):https:/www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074 I1pe3entauus (MHOOYPOK):
https://infourok.ru/prezentaciya_k uroku himii_etilen-

16 10.10.20
IIPUMEHEHHE 3 433483.htm Ypok
AJIKCHOB (AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
6898889

TpakTiaeckas [Tpesentauus (MHPOYPOK):

pa6ota Ne 1 1o Teme ht.tps://i'nfOI?r‘ok.rl?/prezentaciva—na-temu-poluchenie-

17 "TMonyuenue 10.10.20 etilena-i-opiti-s-nim-klass-257772.html Buneoypok:

T —— 23 https://youtu.be/V19KN-R92AU
. https://youtu.be/bhl658RM7Dc

Cro cBoucIs https://youtu.be/sbGHqfl88tg

Pemienue

pacd€THBIX 3a4a4 Ha

OmpeAcIIeHUE

18 MOJIEKYJIAPHON 11.10.20 = bu6muoteka L{OK https://myschool.edu.ru/
bopmysl 23
OPraHU4eCKOro
BEIIECTBA

Buneoypok: https://youtu.be/TisuaxrHTuE Ypoxk
AJKa/IUCHBL: (AKmacc): https://www.yaklass.ru/p/himija/10-
CONPSIKCHHBIC, klass/uglevodorody-6579439/alkadieny-6899278
HU307MpPOBaHHBIC, Buneoypok (UuTepypok):

19 KyMYJINPOBaHHBIE. 17.10.20 | https://interneturok.ru/lesson/chemistry/10-
OcobeHHOCTH 23 klass/nepredelnye-uglevodorody/alkadieny-tipy-
AIIEKTPOHHOTO alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
CTPOEHHUS [Tpesenranus (MHDPOYPOK):

https://infourok.ru/prezentaciya-po-himii-na-temu-




alkadieny-10-klass-4636620.html Ypoxk (Lludpoas
naboparopus): https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

[Ipesenranus (MHOOYPOK):

XuMmudeckue ) ] o
cBOHCTBA https://infourok.ru/prezentaciya-po-himii-na-temu-

20 . 17.10.20 = alkadieny-10-klass-4636620.html Ypok (LludpoBas
CONPSIKEHHBIX .

23 naboparopus): https://app.onlineschool-1.ru/10-
AHCHOB klass/himiya/alkadieny-kauchuki/article
Cri0coGbI Hpe3e§TauHﬂ (HH@OYPQK): o
HoNydCHHs I https://infourok.ru/prezentaciya-po-himii-na-temu-

21 18.10.20 alkadieny-10-klass-4636620.html Ypok (Hudposas
MPUMEHEHHE .

ATKATHCHOB 23 Ha60p€'lT(‘)pI/I$I)I htt[ps://app.onhr.lesch‘ool—1.ru/ 10-
klass/himiya/alkadieny-kauchukil/article

AJIKUHBI: Buneoypok: https://youtu.be/ml1qgyQTObLQ

TOMOIIOTHECKUH I[Ipesenranus (MHOOYPOK):

psin, obmiast https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-

opmyura, klass-1243319.htm] Vpox (IKmacc):

2 HOMCHKJIATypa, 24.10.20 https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
DJIEKTPOHHOE U 73 6579439/alkiny-atcetilen-i-ego-gomologi-6892969
IIPOCTPAHCTBEHHOE https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CTPOEHHE MOJIEKYII, 6579439/alkiny-svoistva-poluchenie-primenenie-6899279
dusndeckue Vpoxk (ILludposas 6ubmmoTEKA):

CBOMCTBA https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
VYpoxk (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-

73 XuMudeckue 24.10.20 gomologi-6892969 https://www.yaklass.ru/p/himija/10-
CBOMCTBA AJIKWHOB klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-

23 primenenie-6899279 Ypok (Lludpoas 6ubnuoreka):
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

24 KauectBenHsie VYpok (SIKnacce): https://www.yaklass.ru/p/himija/10-




25

26

27

28

peakuuu Ha
TPOMHYIO CBS3b

Crioco0b1
MOJIyYCHUS U
MIPUMCHECHUE
AJKUHOB

Pemenue 3amau:
pacy€ThI IO
YPaBHEHUIO
XUMHYECKON
peakuuu

Cucremaruzanus u
000011eHNE 3HAHUNA
110 TeEME

ApeHsl:
TOMOJIOTHUECKU I
psi, obmas
opmyuna,
HOMEHKJIATypa.
DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIT
OeH30I1a U ToJlyoJa,
ux (uznyeckue
CBOMCTBA

25.10.20
23

07.11.20
23

07.11.20
23

08.11.20
23

14.11.20
23

klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
gomologi-6892969 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-
primenenie-6899279 Ypok (Lludposas 6ubnanoreka):
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

bubmuoreka I{OK https://myschool.edu.ru/

[Ipe3enTanms :https://infourok.ru/prezentaciya-po-himii-

na-temureshenie-zadach-po-organicheskoy-himii-
1253110.html Buneoypok:
https://youtu.be/S9esBDuwCP0

bu6mmoreka LIOK https://myschool.edu.ru/

Buneoypok: https://youtu.be/wwFGwwPWHI1c Ypok
(AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-
primenenie-6912880 https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-
6912879 Buneoypoxk (MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
[Tpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himiiareni-klass-
412224 html Ypox (Hudposas Oubnuoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il/article




Ypox(POIII): https:/resh.edu.ru/subject/lesson/4775/
Ypok (Hudpoast 6ubImoTeKa):

Ammirieckie https://app.onlineschool-1.ru/10

29 CBOHCTBA apeHOB: 14.11.20 klass/himiya/aromaticheskie-uglevodorody-il/article
PEAKIIHH 3aMCIICHHA 23 Ypox(POIII): https:/resh.edu.ru/subject/lesson/4775/
XuMUYeCcKue
CBOMCTBA apEHOB: Ypoxk (Lludposas 6ubanoTeka):
peakunu https://app.onlineschool-1.ru/10-

30 15.11.20 . . . I
MIPUCOEAVHEHUS, 7 klass/hlmlva/aromatlcheskle—uglevod?rody-11/art1c1e
OKHCJICHUE VYpox(POII): https://resh.edu.ru/subject/lesson/4775/
TOMOJIOTOB OEH30J1a
OcobeHHOCTH

31 XAMUYECKHAX 21.11.20 bubmuoteka [{OK https://myschool.edu.ru/

CBOWCTB CTHpOJIa 23
Pemienue

pacU€THBIX 3a7a4 Ha

ompeeeHue

32 MOJIEKYJIAPHOI 21.11.20  bubmuoteka L{OK https://myschool.edu.ru/
bopmyIbl 23
OpraHUYEeCcKOro
BEIIECTBA
s Lo s

s://app.onlineschool-1.ru/10-

33 TOyHeHIA | 22.11.20 kla[;s/hirl;)lri)va/aromaticheskie—uglevodorodv—il/article
TPUMCHCHHIE apeHOB 23 Ypok(P3I): https://resh.edu.ru/subject/lesson/4775/
['eneTnueckas cBs3b Buneoypok: https://youtu.be/PBA7uvyvi-Q Ypox

34 MEXy pa3InYHbIMU 78.11.20 (AKmnacc): https://www.yaklass.ru/p/himija/10-
KJIacCaMH 73 klass/uglevodorody-6579439/predelnye-nepredelnye-i-

YTJIEBOJJOPOJIOB

aromaticheskie-uglevodorody-6892051 IIpe3enTanus




Pacuétel mo

(MH®OVYPOK): https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-
veschestv-1540148.html Ypoxk (Lludpoas
OoubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

YPaBHEHUSAM
XUMHUYECKUX
35 peakiuii. 28.11.20 bubmuoreka I{OK https://myschool.edu.ru/
Cucremaru3anus u 23
000011IeHNE 3HAHUNA
110 TeEME
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
0-klass/predelnye-uglevodorody/prirodnye-istochniki-
uglevodorodov-pererabotka-nefti Buneoypox:
https://youtu.be/AZITS3 QQnA Ypox (AKimacc):
[Ipuponusbii ras. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
36 [TonyTHBIE 29.11.20 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-
He(TsIHBIE Ta3bI 23 sredy-6899731 Ipesentamus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-neft-i-
sposoby-ee-pererabotki-10-klass-4072116.html Ypoxk
(POIII): https://resh.edu.ru/subject/lesson/6148/ Ypox
(LIndposas 6udaroreka): https://app.onlineschool-
1.ru/10-klass/himiya/neft-i-sposoby-eyo-pererabotki/article
K . VYpoxk (POII): https://resh.edu.ru/subject/lesson/6148/
aMEHHBIN Yroyb U
37 MPOIYKTHI €r0 05.12.20 Ypox (Ludp (,)Baﬂ Gubmeotexa): o )
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
nepepadboTku 23 .
sposoby-eyo-pererabotki/article
38 Hedtp 1 cioco6st VYpox (POII): https://resh.edu.ru/subject/lesson/6148/




39

40

41

42

43

e€ mepepaboTKH.
IIpumeHeHue
MIPOAYKTOB
nepepaboTku HepTH

I'enernyeckas cBs3b
MEXy pa3IndHbIMU
KJ1laccaMu
YIJIEBOI0POJIOB

FaJ'IOl"eHOHpOI/IBBOI[H
bIC YIJICBOAOPOOOB:
QJICKTPOHHOC
CTPOCHHUEC; PCAKIINH
3aMCIICHUA
rajJorcHa

JleiicTBHE 1IeIOYEi
Ha
raJIOreHIPOU3BOIHbI
¢. BzanmoeiicTBue
JIATAJIOTCHAIKAHOB C
MarsueM U IUHKOM

Cucrtemartu3zanus u
0000111eHNe 3HaHU I
10 paszeny
"Yraesonopoas"
KonTponsHas
pabota o Teme

05.12.20
23

06.12.20
23

12.12.20
23

12.12.20
23

13.12.20
23

19.12.20

Ypoxk (Lludposas 6ubamnoTeka):
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
sposoby-eyo-pererabotki/article

Buneoypok: https://youtu.be/PBA7uvyvi-Q Ypok
(AKmacce): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-6892051 IIpe3enTanus
(MH®OYPOK): https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-
veschestv-1540148.html

bu6mmoreka LIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/




"YraeBonopoab" 23

[Ipesentanus (MHOOYPOK):
HpenenbHbie https://infourok.ru/material-i-prezentaciya-k-uroku-v-
OTHOATOMHBIC klasse-po-himii-po-teme-odnoatomnie-spirti-836993.html
CIUPTHIL: Buneoypoxk (MHTEPYPOK):
TOMOJIOTHYECKHUI https://interneturok.ru/lesson/chemistry/10-
psn, obmas klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-

44 dbopMmyia, cTpoeHue 19.12.20 = odnoatomnye-spirty-stroenie-i-nomenklatura ¥Ypoxk
MOJIEKYJI, H30MEPHS, 23 (Aximacc): https://www.yaklass.ru/p/himija/10-klass/spirty-
HOMEHKJIATypa, fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
KIaccuUKaIys, metanol-etanol-6569756 Ypox (Ludposas
usndeckue oubmoTeka):https://app.onlineschool-1.ru/10-
CBOICTBA klass/himiya/odnoatomnye-spirty 1/article ¥Ypox (POLLI):

https://resh.edu.ru/subject/lesson/4769/
X UMIICCKIE Ypox (gKﬂacc): https://www.yaklass.ru/p/himija/10-
. klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
cBoHCTBa irty-metanol-etanol-6569756 Ypox (Lludbposas
_m - -
45 MpeeTbHBIX 20.12.20 “pify-me . P P
oubmmoTeKa):https://app.onlineschool-1.ru/10-
OJIHOATOMHBIX 23 . . .
klass/himiya/odnoatomnye-spirty 1/article ¥Ypox (POLLI):
CIIUPTOB .
https://resh.edu.ru/subject/lesson/4769/
Criocobul Ypox (gKﬂacc): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
MOJTy9ICHUS U irty-metanol-etanol-6569756 Ypoxk (LludpoBas
46 MIPUMEHEHHE 26.12.20 P i P P
O6ubmmoTeKa):https://app.onlineschool-1.ru/10-
OJIHOATOMHBIX 23 . . .
CITDTOR klass/himiya/odnoatomnye-spirty 1/article Ypox (POILI):
p https://resh.edu.ru/subject/lesson/4769/
[IpocTeie a¢upst:
HOMEHKJIATypa U
47 yp 26.12.20 bu6mmoreka LIOK https://myschool.edu.ru/
H30Mepus, ”

0COOEHHOCTH




(bUBUYECKUX U
XUMHYECKHX
CBOWCTB

MHoroatoMHbIE
CIIUPTHI:
STUJICHTIIUKOb U

Ypok (Lludpoas maboparopusi):
https://app.onlineschool-1.ru/10-

klass/himiya/mnogoatomnye-spirty 1/article Buneoypox
(MHTEPYPOK):

https://interneturok.ru/lesson/chemistry/10-

klass/spirty/osobennosti-himicheskih-svoystv-

mnogoatomnyh-spirtov-i-fenolov Buneoypox :

48 TIMUEPUH, UX 27.12.20  https://youtu.be/THntiR2GC4w
busnueckue u 23 https://youtu.be/39n0a7s0GZI
XAMHUYCCKHEC https://youtu.be/EmVXUC7nnD8 Ilpe3enrarus
CBOMCTBA (MH®OYPOK) https://infourok.ru/prezentaciya-po-himii-
klass-po-teme-mnogoatomnie-spirti-3539968.html Ypoxk
(AKmacc):https:/www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/mnogoatomnye-spirty-etilenglikol-
glitcerin-6582929
Croco05nl
OJIy4YCHHUS U Ypoxk (AKnacc):https:/www.yaklass.ru/p/himija/10-
49 MIPUMEHEHHE 09.01.20 klass/spirty-fenoly-6580873/mnogoatomnye-spirty-
MHOTOQTOMHBIX 24 etilenglikol-glitcerin-6582929
CIIUPTOB
DeHox: cTpoeHHue Buneoypok: https://youtu.be/l RqtCHC2gY
https://youtu.be/LQzUGw_Ulo0 Buneoypox
MOJIEKYJIBI,
(busuuecKkie (MHTEPYPOK):
50 cBOliCTRA 09.01.20 https://interneturok.ru/lesson/chemistry/10-
) 24 klass/spirty/osobennosti-himicheskih-svoystv-
TOKCHYHOCTB i )
mnogoatomnyh-spirtov-i-fenolov IIpe3enTanus
(dbenomna

(MH®OYPOK): https://infourok.ru/prezentaciya-po-




himii-fenoli-klass-1535601.html Ypox (IL{udposas
naboparopus): https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article Ypok (POI):
https://resh.edu.ru/subject/lesson/5727/ Ypok (SKnacc):

https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/aromaticheskie-spirty-fenol-6584218

Ypok (Hudposas nadoparopusi):
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article

51 Xumuieckue 10.01.20 VYpoxk (POIII): https://resh.edu.ru/subject/lesson/5727/
cBOICTBa (heHoIIa 24 VYpoxk (SIKnacc): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-
6584218
Ypok (Lludposas nadoparopus):
Croco0sI https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
57 IIOJIy4Y€HHUS U 16.01.20 Vpoxk (POLI): https://resh.edu.ru/subject/lesson/5727/
MIPUMEHEHNE o Vpoxk (AKunacce): https:/www.yaklass.ru/p/himija/10-
¢benona klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-
6584218
[TpakTnueckas
paborta Ne 2.
Pemenue
53 JKCIIEPUMEHTAJIbHBI 16.01.20 = bubmuoteka L{OK https://myschool.edu.ru/
X 337124 [0 TeMe 24
"CnupTsel 1
¢benomnsr"
Cucremaru3zanus u
54 0000111eHNe 3HaHU I 17.01.20
10 TEME 24
55 Anpaerunsl u Vpok (SKnacce): https://www.yaklass.ru/p/himija/10-
KETOHEI: 23.01.20 klass/aldegidy-ketony-karbonovye-kisloty-




3JIEKTPOHHOE
CTPOCHHE
KapOOHUJIHLHOM
IPYIIIbI;
FOMOJIOTUYECKHUE
psAIBI, 001Iast
(dbopMyita, u3oMepus
¥ HOMEHKJIaTypa

Anbaeruanl u

24

6780279/aldegidy-i-ketony-6777547 Buneoypoxk:
https://youtu.be/25gQsP1zEgE Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura [Tpesentauuss (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
klass-1535664.html Ypox (Lludposas naGopatopusi):
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
ketony1/article

[Tpezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-

KETOHBI:
klass-1 4.html :
56 T— 23.01.20 ass-153566 ‘ tml Ypok (an)pOBas{‘ne@opaTop'm{).
. ) 24 https://app.onlineschool-1.ru/10-klass/himiva/aldegidy-i-
CBOMCTRA, peakitu ketonyl/article Ypoxk (POII):
TPUCOCIMHCHIA https://resh.edu.ru/subject/lesson/4776/
P [Tpesentanus (MHDPOYPOK):
€aKIU1 OKUCICHUSI ) ) o o )
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
U Ka4eCTBEHHLIC
57 — 24.01.20 klass—1535664‘.htm1 VYpoxk (I_II/I(prBa}I'J'IE%60paT0p'I/I}I).Z
24 https://app.onlineschool-1.ru/10-klass/himiva/aldegidy-i-
AILACTHIIOB 1 ketonyl/article Ypok (POILI):
KETOHOB https://resh.edu.ru/subject/lesson/4776/
[Tpesenranus (MHOOYPOK):
CriocoOsr https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
58 MOJTyYSHHS 30.01.20 klass-1535664.html Ypoxk ({ugposas naboparopusi):
aNbIETUIOB U 5 4' ' https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
KETOHOB ketonyl/article Ypoxk (POII):
https://resh.edu.ru/subject/lesson/4776/
59 OIHOOCHOBHEBIE Bupeo: https://youtu.be/pJ1uH94VUoU Ilpe3enTanus




npeAeIbHbIC 30.01.20  (MH®OYPOK): https://infourok.ru/prezentaciya-po-

KapOOHOBBIC 24 himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-

KHCIIOTBI, 520349.html Ypox (SIKnacc):

0COBEHHOCTH https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-

CTPOCHHS X karbonovye-kisloty-6780279/karbonovye-kisloty-

MOJIEKYJT karboksilnaia-gruppa-6795067 Ypox (Lludposas
naboparopus): https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kisloty 1/article Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura

W3somepns n Vpox (AKnacc): https://www.yaklass.ru/p/himija/10-

HOMCHKIJIATypa klass/aldegidy-ketony-karbonovye-kisloty-

60 KapOOHOBBIX 31.01.20 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
KHCJIOT, UX 24 6795067 Ypok (Ludposas naboparopusi):
busnueckue https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-
CBOICTBa kisloty1/article
X UMIIECKIE Vpox (AKnacc): https:/www.yaklass.ru/p/himija/10-
CBOMCTRA klass/aldegidy—ketony—lfarbonovye—kis.lot\'/—

61 IpeebHEX 06.02.20 6780279/karbonovye-kisloty-karboksilnaia-gruppa-

6795067 Ypok (Ludposas naboparopusi):
O/UTOOCHOBHRIX 24 https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-
KapOOHOBBIX KHUCIOT kisloty I /article
Ocobennoctn VYpoxk (SIKnacce): https://www.yaklass.ru/p/himija/10-
CBOMCTB klass/aldegidy-ketony-karbonovye-kisloty-

62 MYypPaBbUHOHN 06.02.20 = 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
KHUCJIOTBI. 24 6795067 Ypok (IL{ludposas mabopartopusi):

MHuoroo6pasue

https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-




KapOOHOBBIX KHCIIOT
OcobeHHOCTH
CBOICTB:
HeTIpeACIbHBIX U

kislotyl/article

apoOMaTUUYECKUX
KapOOHOBBIX,
63 JTUKapOOHOBBIX, 07.02.20 bubmuoreka I{OK https://myschool.edu.ru/
THJIPOKCUKapOOHOB 24
BIX KHCIIOT.
[IpeacraBurenu
BBICIIIHX
KapOOHOBBIX KHCIIOT
Ilonstue o
64 IIPOU3BOIHBIX 13.02.20  Bbubmmoteka LIOK https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT 24
CrniocoOsr
65 E;J:IZ;?{IZI;I;: 13.02.20 but6mmoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT 24
Buneoypok: https://youtu.be/zPyJ1ieKBA4 Ypok
(AKmacc): https://www.yaklass.ru/p/himija/10-
CrosKHBbIe SGUpBL: klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-
FOMOTOTHYCCKH slozhnykh-efirov-6813179 Buneoypox (MHTEPYPOK):
66 psi, o6mas 14.02.20 https://intern.eturok.ru/l'esso'n/chemistrv/ 10-
(bOpMyJIa, HAOMEpHsE 24 klass/karbonilnye-soedineniya-karbonovye-

¥ HOMEHKJIaTypa

kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry
Ypoxk (Lludposas 6ubnamnoreka):
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
efiry-zhiry/article




dusunueckue u

Ypok (Hudposast 6ubImoTeKa):

67 XUMUYCCKHE 20.02.20 = https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
CBOMCTBa 3(UPOB 24 efiry-zhiry/article
Pemenue
pacu€THBIX 3a/1a4:
110 YPaBHEHUIO
XUMHUYECKON
g~ PeaKlimL Ha 20.02.20
onpeerIecHue 24
MOJIEKYJISIPHOM
dbopMyIbL
OpraHU4YeCcKOro
BEIIECTBA
[IpaxTrueckas
pabora Ne 3.
Pemenue Buneoypok: https://youtu.be/ggeKINaNNdw
69 OKCIIEPUMEHTAILHEL 21.02.20 https://youtu.be/fUOPg8tIEqg IIpe3enTanus
X 3aJ1a4 IO TEME 4 (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
"KapOoHoBbIE uksusnaya-kislota-4703820.html
KUCI0ThI. CIOXKHBIE
s¢upsr"”
Buneoypok: https://youtu.be/JuEcFIOGRKo
JKHpBI: CTpoCHHE, https://youtu.be/orl9fv17Qdc [Ipe3enTanus .
(usiaccKue u (I/IH(I)OYPOK) https://infourok.ru/prezentaciya-po-
70 - 27.02.20 himii-zhiri-1728121.html Yp(').K (AKmacc): o
cBOMCTEA 24 httPs://www.vakl%ss.ru/p/hlml]a/ 10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-6849681 Buneoypox
(runpoinus)

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




OcobenHoctu
CBOWCTB KHUPOB,

klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypok

(Hudposas 6ubnmoteka): https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article Ypok
(PDIII): https://resh.edu.ru/subject/lesson/5952/

Ypoxk (Lludposas 6ubanoTeka):

7 Z(CJ:ZEIZIIC/I&HMX 27.02.20 https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
efiry-zhiry1/article Ypox (POIII):
HENPEACIHBHbIX 24 https://resh.edu.ru/subject/lesson/5952/
KUPHBIX KUCTIOT.
Kupsl B npupoje
E/II)I)CUII;HI?K com [TpesenTtauus (MHPOYPOK):
KapGOHOBBIX https://infourok.ru/prezentaciya-po-himii-na-temu-zhiri-
mila-i-sms-klass-3745775.html Buneoypoxk:
72 KHSHOT’ X MOIOTHEE 28.02.20  hittps://youtu.be/drWgJsvk-kc Ypok (SIKimacc):
Aectaue. Monsrie 24 https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
O CHHTCeTIHCCKIX zhiry-6850158/myla-sms-6876211 Vpox (PILLI):
MOIOIIUX CPEICTBAX https://resh.edu.ru/subject/lesson/5952/
(CMCO)
I'enernueckas cBs3b
YIJIEBOJAOPOIOB U
73 KHUCJIOPOICOAEpIKaI] 05.03.20  bubamoreka LIOK https://myschool.edu.ru/
UX OPraHUYeCKUX 24
BEILIECTB
Pacuétsl mo
74 YPapHEHIIM 05.03.20  Bubmuoteka L{OK https://myschool.edu.ru/
XI/IMI/I‘{ef:KI/IX 24
peakuuit
75 Cucremaruzanus u bubnuoteka [{OK https://myschool.edu.ru/




000011eHNE 3HAHUNA 06.03.20
10 TEME 24
O6mas Bugenoypok: https://youtu.be/rMOUZV_SR7s
XapaKTEePUCTHKA [Ipesentanus (MHOOYPOK):
YIJIEBOJIOB U https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
76 KJIaccU(pUKaIHs 12.03.20 = klass-2833296.html Ypoxk (IL{udposas 6ubimoreka):
YIJIEBO/IOB (MOHO-, 24 https://app.onlineschool-1.ru/10-
M- | klass/himiya/uglevody/article Ypok
TTOJIMCAXaPHUIBI) (POII):https://resh.edu.ru/subject/lesson/6150/
Bunenoypox: https://youtu.be/rMOUZV_SR7s
Monocaxapusi: [Tpezentanus (MHOOYPOK):
dbuznveckue https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
77 CBOMCTBa U 12.03.20 = klass-2833296.html Ypok (Lludposas 6ubnanoreka):
HaXO0XICHUE B 24 https://app.onlineschool-1.ru/10-
IPHUPOJIE klass/himiya/uglevody/article Ypok
(POIII):https://resh.edu.ru/subject/lesson/6150/
[IpumeHenne
—— Ypok (HH(bp?Baﬂ OuOIMoOTEKA):
https://app.onlineschool-1.ru/10-
78 3HAYCHUE B 13.03.20 . .
klass/himiya/uglevody/article Ypok
KHSHCACATCILHOCTH 24 (POII):https://resh.edu.ru/subject/lesson/6150/
opraHusma
Jucaxapupr:
caxapo3a, MaJbT03a
1 JTaKTO3a.
79 Haxoxnenue B 19.03.20 bu6mmoreka LIOK https://myschool.edu.ru/
IIpUpoJe U 24
MIPUMEHEHHE
JUcaxapuJioB
80 [Tonucaxapupr: [Tpesenranus (MHDPOYPOK):




CTPOCHHE 19.03.20 https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
MAaKpOMOJIEKY I, 24 klass-2833296.html Ypok (AKmacc):
dusuueckue u https://www.yaklass.ru/p/himija/10-klass/uglevody-
XIMHUECKHE prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-
CBOICTBA, 6843938 Buneoypox (MHTEPYPOK):
NpUMEHEH e https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-
saharozy-krahmal Ypok (POLLI):
https://resh.edu.ru/subject/lesson/5413/
[Tonsitue 06
81 HCKYCCTBEHHBIX 20.03.20  Bubmmoteka LIOK https://myschool.edu.ru/
BOJIOKHAX 24
Pemenue
pacyeTHBIX 3a/1a4 HA
ONpeACIICHUE J0JIU
82 BBIXO/Ia IPOJTyKTa 03.04.20  Bubmuoteka LIOK https://myschool.edu.ru/
peakiuu oT 24
TEOPETUUYECKHU
BO3MOXHOTO
CucremaTtuzanus u
83 0000111eHE 3HAHUNA 09.04.20 bu6mmoreka LIOK https://myschool.edu.ru/
10 paszeiy 24
KoHntponbHas
pabora 1o Teme
84 "Kucnopoaconepxa 09.04.20
1[1e OpraHu4ecKue 24
coeIMHEeHUs "
Buneoypok : https://youtu.be/X4f1xE-PpgU
AMUHBI:
85 KnaconpuKaIA, 10.04.20 https://youtu.be/GM0OOO0rXCk3w Ypox (Sxmacc):

https://www.yaklass.ru/p/himija/10-




CTPOEHUE MOJIEKY I, 24 klass/azotsoderzhashchie-soedineniia-6852270/aminy-
obmas popmyia, proizvodnye-ammiaka-nasyshchennye-aminy-6585751
M30Mepus, Buneoypox (MHTEPYPOK):
HOMCHKJIATYpa U https://interneturok.ru/book/chemistry/10-
dusnuecKkue klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
CROMCTRA ITpesentauus (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
10-klass-4410983.html
Buneoypok : https://youtu.be/X4f1xE-PpgU
https://youtu.be/GMOOOrXCk3w Ypok (SAknacc):
https://www.yaklass.ru/p/himija/10-
D p— klass/azotsoderzhashchie-soedineniia-6852270/aminy-
o proizvodnye-ammiaka-nasyshchennye-aminy-6585751
CBOMCTBA
86 16.04.20  Buumeoypox (MHTEPYPOK):
anupaTHIECKUX ; )
24 https://interneturok.ru/book/chemistry/10-
aMUHOB klass/organicheskayva-himiva-10-klass-rudzitis-g-e#
[Tpezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
10-klass-4410983.html
AHWIHE: CTPOCHHE Vpox (Sxmacce): https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
AT, izvod iaka-nasyshchennye-aminy-6585751
proizvodnye-ammiaka- - -
87 0COOEHHOCTH 16.04.20
Buneoypox (MHTEPYPOK):
XUMHYECKHUX 24 ; .
. https://interneturok.ru/book/chemistry/10-
CBOUCTB aHIIHA klass/organicheskaya-himiva-10-klass-rudzitis-g-e#
Cri0coGhI VYpox (Sxmacc): https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
MOJy4YECHUS U ) i -
38 OUMCHGHIE 17.04.20 proizvodnye-ammiaka-nasyshchennye-aminy-6585751
P o 5 4' ' Buneoypox (MHTEPYPOK):
ATQATHHECKIX https://interneturok.ru/book/chemistry/10-
aMHUHOB

klass/organicheskaya-himiya-10-klass-rudzitis-g-e#




AMUHOKHUCIIOTHI:
HOMEHKJIaTypa u

Buneoypok: https://youtu.be/YulENGvOKx8
https://youtu.be/XZ0OAkDc6RKc
https://youtu.be/A3PYuFZDDuE Ypok
(AKmacc):https:/www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-6853801

HA30MEPHUs,

Buneoypok
89 (bmfmecmde 23.04.20 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1

CBOMCTBA. 24 0-klass/belki-i-nukleinovye-kisloty/aminokisloty-

OtnenbHbBIE .. L
nazvaniya-i-svoystva-aminokislot ITpe3enTanus

TIpeACTABUTEIIH O (MHD®OVYPOK): https://infourok.ru/aminokisloti-

AMUHOKHCTIOT prezentaciya-k-uroku-klass-815105.html Ypok
(Iudposas 6bubmmoteka): https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belkil/article Y pok
(POIII): https://resh.edu.ru/subject/lesson/4743/
Buneoypok: https://youtu.be/YulENGvOKx8
https://youtu.be/XZ0OAKkDc6RKc
https://youtu.be/A3PYuFZDDuE Ypok

X MIICCKHE (AKmacc):https:// www'.yaklas's.ru/?/hlmu a/10-

cBOHCTEA klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-6853801

aMUHOKHMCIIOT, UX

5 Buneoypok

90 HOJIOTHHECKOC 23.04.20 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
SHadCHHC 24 0-klass/belki-i-nukleinovye-kisloty/aminokisloty-
aMHUHOKHCIIOT.

CuHTe3 U TUIPOIH3
MIEITHIOB

nazvaniya-i-svoystva-aminokislot ITpe3zentanus
(MH®OVYPOK): https://infourok.ru/aminokisloti-
prezentaciya-k-uroku-klass-815105.html Ypox

(Lludposas 6udanoreka): https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belkil/article Ypok
(PBII): https://resh.edu.ru/subject/lesson/4743/




[Tpesenranus (MHDPOYPOK):
https://infourok.ru/prezentaciya po_himii_na temu_belki

10_klass-557089.htm Buneoypoxk:

benkun kak https://youtu.be/zcoUq7Ctat0 Ypok
01 MIPUPOIHBIC 24.04.90 (AKmacc):https://www.yaklass.ru/p/himija/10-
IIOJINMEPHI; 24 klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
CTPYKTYpBI O€JIKOB svoistva-i-znachenie-belkov-6858170 Ypox (Lludposas
OoubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
VYpox(POI):https://resh.edu.ru/subject/lesson/4743/
[Tpesentauus (MHPOYPOK):
https://infourok.ru/prezentaciva po _himii na temu belki
10_klass-557089.htm Buneoypok:
https://youtu.be/zcoUq7Ctat0 Ypok
9 Xumuueckue 07.05.20 (AKnacc):https://www.yaklass.ru/p/himija/10-
CBOICTBa OCIKOB 24 klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-6858170 Ypoxk (Lludpoas
OoubmmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
Ypok(POII):https://resh.edu.ru/subject/lesson/4743/
A3oTcoaep:karme
reTEPOIUKINYECKHE
COEJIUHEHUS.
93 Hywrenrionsie 07.05.20 = http://school-collection.edu.ru http://him.1september.ru
KHUCIIOTBI: COCTaB, 24
CTPOCHUE U
Ouosornueckas
posb
94 Hpakrueckas http://him-school.ru
pabota Ne 4. 08.05.20




Pemenne
IKCIIEPUMEHTAIBHBI
X 3a/1a4 10 TeMeE
"A3oTcoepxaiiue
OpraHHYECKUe
coenuHeHus"

24

95

96

97

98

[IpakTnueckas
pabora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBI
X 3aJ1a4 110 TeMeE
"Pacrio3HaBanue
OpraHNUYeCKHUX
coeTuHEeHHI"

KoHntposbnas
pabota o Teme
"A3oTcoepxalne
OpraHuyYecKue
coequHeHus"

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJIEKYJISIPH
BIX COECINHEHHH U
METOIbI X CHUHTE3a
—IIOTMMEPHU3ANNS U
IIOJINKOHIEHCALTUS
IImacTmaccsl.

Yrnmnzaus u
nepepadoTka

14.05.20
24

14.05.20
24

15.05.20
24

21.05.20
24

http://him-school.ru

Buneoypok: https://youtu.be/1tj84CWCZ1Q Ypok
(Axmacc):https:/www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-

6880782/0osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783 IIpesenrarus (MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
visokomolekulyarnie-soedineniya-3194967.html

http://chemistry.narod.ru http://www.hij.ru




99

IIJ1aCTHKa

DnacToMepsl:
HATypaJbHbIN
CUHTETHYECKUE
Kay4dyku. Pe3una

21.05.20
24

100

101

102

BomokHha:
HaTypaJibHbIE,
HCKYCCTBEHHBIE,
CHHTETHYECKHE.
[Tonmumepsr
CIICMAJIbHOT'O
Ha3HAUYCHHS.
[IpakTnueckas
pabota Ne6
Pemenne
JKCIEPUMEHTAJIbHBI
X 3a7a4 110 TeMe
"Pacrio3HaBanne
I1acT™Macc 1
BOJIOKOH"

O06o06menue u
CHCTeMaTHU3aIus
HU3y4YEHHOTO
Marepuaia 1o TemMe
"BricOKOMONEKY AP
HbIE COCTUHCHUA"

PesepBHOE Bpems

1 22.05.20
24

Ypoxk (Ludpoast 6ubnuorexa):
https://app.onlineschool-1.ru/10-
klass/himiya/sinteticheskie-polimery/article Ypok (POI):
https://resh.edu.ru/subject/lesson/6095/

http://www.chemnet.ru http://him.1september.ru

OBILEE KOJIMYECTBO
YACOB I10

102




I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

Atom. CocTaB aTOMHBIX s1€p. XUMUUECKUI
aneMeHT. M30Tonsl

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHYECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemeHTsI)

Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM
opOuTasim

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOAHUH

OeKTpOHHbIE KOH(PUTYpaIli HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3JIeMeHTOB /[]. 1.
Menpeneesa, CBsi3b C COBPEMEHHOM TEOPUEHN
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX DJIECMCHTOB U O6p33yeMI)IX MU
IMPOCTBIX U CIOKHBIX BEHICCTB 110 I'pyIraM U
nepuoaam

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110




10

TEMEC

Buasl xumuueckoii cBs3u. MexaHu3MBbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoneKysspHbIe
B3aUMOJICUCTBUA

11

BaneHnTHOCTb U BaJIEHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIAPHOIO CTpOeHMs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

Ilonstue o JAUCIICPCHBIX CUCTCMaAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOMJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

18

CniocoObl BbIpayKE€HUSI KOHIIEHTPALUU
pacTBOpoB

Pemenue 3anau ¢ UCMosIb30BaHUEM MTOHATHH
""MaccoBast 10JI1 pacCTBOPEHHOIO BenlecTsa',
"MosipHas KOHIEHTpanus"
Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHMUYECKUX BEILECTB

19

Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TEME




20

Kontpoinbhast padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMUYECKUX
anemenToB Jl. 1. Menpneneesa", "Ctpoenue
BelecTsa. MHoroobpasue BemiecTs"

21

Knaccudukanmst XaMUIeCcKuX peakiiuii B
HEOPraHWYeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUUYECKHUX PEAKIMIX

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUU.
TepMoxumuyeckue ypaBHEHUS

Brruucnenus no YpaBHCHHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOoCTh XUMHUYECKOMN peakiuu, e
3aBUCHUMOCTH OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xaranuzaTtopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
CKOPOCTh XUMHUYECKOU peakuuu"

27

OOpaTtuMble U HEOOPATUMBIE pEaKLUU.
XUMHUYECKOE pABHOBECHE

28

29

[TpakTrueckast padbota Ne 2 o teme
"BrnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICKTpOJ'II/ITI/I‘-ICCKaﬂ JUucconuranus. CunbHbIC
U ciaabble OJICKTPOJIUTHI. CremncHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus coseid. Peaknuu, nporekaronye B
pacTBOpax EKTPOJIIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XuMu4ecKue peakliuy B pacTBOpax
AIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

33 peakuu. Baxueunime OKUCIUTETN U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB

38 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TeMe "XuMuuyeckue peakuu'

39 KonTpomabHas padora no teme "Xumuueckue
peakuun"
[Tonoxenune Hemeramios B [leprnognueckoit

40 CUCTeME XMMHUYecKHX 3neMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAIOB

41 AnnoTponusi HEMETauIoB (Ha IpUMEpe

KHCIJIOpOJIa, cepbl, hocdopa u yriepoia)




Bogopon: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaX0XACHHUE B IPUPOJIE, CIIOCOOBI

43 noJtydeHus1, GU3NIECKUe U XUMHUYECCKHE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICO/ICPKAIINE COSTUHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI

45 IIOJTy4eHus rajioreHoB. [Ipumenenne
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"anorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIINIJICHHBIE CIIOCOOBI MOTYYESHHS,
du3nyeckre U XuMuyeckre cBoictra. O30H.
[IpumeneHne KucIOpoaa U 030Ha

48 Oxcupl 1 NEPOKCHIBI

49 Pemenue 3a1ay pa3nuyHbIX TUIIOB
Cepa: HaXOX/JIeHUE B IPUPOJIE, CTIOCOOBI

50 MoNy4eHus, GU3NYECKUE U XUMHUYECKHE
CBOMCTBA

51 CepoBoaopon, cyabhusl

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3aa4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XJICHHE B IIPUPOJIE, COCOOBI

54 noJTy4eHus1, GU3NIECKUe U XUMHUIECKUE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopoacoaepxaiiue coeTuHEHUS a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M.
A3OTHBIE YAOOpEHHS
®Docdop: HaXOKIEHHE B IPUPOAE, CIIOCOOBI

57 noJydyeHus, GU3NYECKUEe U XUMHUUECKHE
cBoricTtBa. Dochuas u pochun

58 Oxkcunsl hocdopa, pochopconepxarme
kucinoTsl. Comn HocOopHOI KHCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH.
dochoprbie yIoOpeHHS
[Tpaktuyeckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coequHenus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 AIOTPONHbIE MOAU(DUKALMY; PU3NUECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

& Oxkcua yrinepoaa(Il), okcun yrnepona(IVv),
YTOJIbHAS KMCIIOTA U €€ CONH

63 Pemenue 3a1au pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHNE B IPUPOJIE, CITIOCOOBI

64 MOJTy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHueBas KMCIOTA,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Crekii0, €ro noyiy4eHue, BUAbI CTEKIIa

67 Pewenue 3a1a4 pa3au4HbIX TUIIOB

68 Cucremarusanys 1 0000IeHrE 3HAHUHN 110
teme "Hemeramisr"

69 KonTpoapHas padora o teme "Hemeramnsr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHSI OIIHOOK
[Tonoxxenne meramnos B llepuoanueckon

71 CUCTEME XMMHYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

7 OO0mue ¢pu3nyecKre CBOMCTBA METAJLIOB.
[IpuMeHeHne METaIIJIOB B OBITY U TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust Metamios

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Psil HallpsLDKEHUH

75 MeTaiioB. O01mue crnocoObl NOMyYeHus
METaJIJIOB
OOm1as xapakTepucTika Metanios [A-
rpymnsl Ilepuoanueckoi cucTeMbl

76 XMMHYECKHUX JIEMEHTOB. HaTpuii u kanuid:
noJlydyeHue, U3ndeckue 1 XuMHUIeCKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX CO€IUHEHUN

77 OO6mras xapakrepuctruka metaiuioB ITA-

rpynsl [lepuoanyueckoi cucteMbl




78

XHMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUi: TOTy4YeHune, (GU3ndecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, Gu3ndecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOCTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX
IPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckast padora Ne 7. Pemenue
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Mertasuibl IJIaBHBIX OArpymn”

83

OO0m1as XxapakTepucTUKa METAJIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

PuU3NYECKUEe U XUMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX IPUMEHEHUE

Baxueiimme coenMHeHNs] Mapradia.
IlepmaHranar Kayuus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusnyeckre U XUMHUUECKHE CBOMCTBA JKele3a
u ero coenuHeHu. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKEIE3a

87

duznueckre 1 XUMUYECKHE CBOWCTBA MEIU U




e€ COeTMHCHM, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOMCTBA [IMHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
"M IpOKCOKOMITIIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Mertasuiel TOOOYHBIX OArpymm"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o0011eHre U cUCTeMaTU3alus U3YYeHHOTO
Marepuaia o treme "Metamib"

92 KonTponpHas padora o teme "Metaiist”

03 AHanu3 pe3yabTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOMYMBOTO

94 pa3BuTHUs yenoBedecTBa. [lonarue o
Hay4HBIX METOJIaX MCCIIEI0BAHUSI BEIIECTB
HaydHbIe TpUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 TPOU3BO/ICTBA.
[IpombInieHHBIE CIOCOOBI OTYUYEHUS
BaXHEHIIINX BEIIECTB

96 XHMHYECKOE 3arpsi3HEHUE OKpY KaroIen
CpEeJIbl U €ro MOoCIeICTBUS

97 XuMHS ¥ 30pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMuu B o0ecrieueHnu
MMHUIIEBOA 0€30IIacHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

briToBas xumusa




XuMus B CTPOUTENBCTBE. BaxkHeiime

100 CTPOUTEIIbHBIE U KOHCTPYKLIUMOHHbIE 1
MaTepUabl
101 XUMHS B CETIbCKOM XO3SMCTBE. 1
Opranndeckue 1 MUHEPAIbHBIC yI00PECHHS
102 CuctemaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., JIyaun B.B.;
nox penakiueit Jlyauna B.B., O01iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3noB A.A., JIynun

B.B./nmon pen. Jlynuna B.B. Xumus (yrimy0seHHsiit ypoBenb). 10 kiacce. - M,:

Hpoda, 2022

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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